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Evneriment No. TDC-802
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Subject: Hydrocarbon
Synthesis

Subject: Runs 39 through i3 with the Stratco Reactor,

Object: To determine whether the Stratco Resctor employing a
mechanically agitated powdered catalyst might possess
any advantages over the conventicnal fluld bed reactors
for the hydrocarbon synthesis prccess.

History: All previous synthesis work at Montebello had been
done in the conventional ftype of fluld reactors in
which suspension of the powdered catalyst had been
maintained entirely by the uplflow of the gaseous
reactents and products. Beacon had successfully
employed a laboratcry scale stirred reactor differing
somewhat, however, from the Stratco unit.

xperi- After an extended shekedown and per 1 aining
Experil Aft an extended shiekedown and persornel tr ing
mental period during which many mechanical difficulties

Results: were experienced, the Stratco Reactor was operated

satisfactorily at 300 pounds pressure with mill
scale catalyst promoted with 1.0 per cent KpO.

Conclu- 1. There was no indication that the stirred-bed

sions: Stratco Reactor possessed any advantages over a
conventional fluid type such as the lMontebello
Tubular Renctor,

2. The net yield of methane from the reactor remained
practically constasnt ovar a wide range of methane
content of the fresh feed, when other variables
were held constant.

3. When other conditions rzmained the same, a drop
in feed rate accompriiied by an increase in re-
cycle ratio produced higher ylelds of C3+ and
better conversion of 12 + CO.
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STRICTLY CONFIDENTIAL

HYDROCARBON SYNTHESIS

PARTIAT, REPORT NO. 31

Montebello Laboreu ory Experiment No. TDC-802
Work Completed ‘ / » nroved April 15, 1950

I. INTRODUCTICN

e e ot e ot AP . Pt T

The pgeneral objective of the research conducted at

3

DC-802 is to invest

s
1

Montebello Laboratorv under Experiment No. T

gate in a pilot plant scale the generation of synthesis gas

ct

(carbon mornoxide and hydrogen) end its conversion to liquid
hydrocarbons and salable by-products. The present report describes
the testing of a powdered catalyst synthesls reactor equipped with
a mechenically driven stirrer. The results of these tests,
Synthesis runs 2G through Ag, are discussed in some detall and
compared in a general way with those obtained during the earlier
operation of a conventional type of fluidized catalyst contactor.
The use of the stirred reactor (manufactured by the
Stratford Engineering Company and raferred to henceforth as the
Stratco Reactor) was prompted by the fear that fluidization
difficulties might be encountersd with the conventional type of
unit. The Beacon Laboratories! hydrocarbon synthesis group had
arlier resorted to a stirred reactor in order to avoid such
difficulties in small scale units. The Beacon reactor, however,
differed from the Stratco Reactor not only in size but also in

the fact that the lattsr unit provided for the internal circula-

O]

tion of catalyst fines to the bottorm of the reactor while the



Beacon unit was not so designed.
A ccnsiderable portion of the time spenrnt on the Stratco

unit was devoted to overcoming the many machanizsol difficul ties
[ o

that arose since the unit as origin
use at lower pressure operation thaen the 250 psig lsvel at which

B &

it was employed for the hydrocarbon synthesis work.

The synthesis gas nmixvure of carben monoxide and hy-

drogen was the product of the uncstalvyzed reactlion betwesn natural
N /
gas and oxvgen at 280 psig snd at tommeratures in the 2300°F.

range. The natursl gas normally conteined approximately 85 per
cent methzne, 1.5 per cent CO2, 9.5 por cent ethane, 2,5 per cent
propane, and small amcunts of butane and nitrogen. ‘T[he generator

preduct gas was composed of hydrogen and carbon monoxide in the

retio of 1.5-1.7:1 and contained [ per cent unconverted methane,

e

two per cent carbon dlioxide snd less than one per cent nitrogen.

The generator system s been describsd in detail in previous

rts(1l) and since 1t ssrves oniy as &a utility unit for the

3
[©]
w3
o]

no furtlier detsils are included in the present report.

! P [ ™ 4 ~ S e A1 3
2. Cstalyst Pretreatment and FHeduction

i1l scale resulting from the rerolling of steel rail-
road rails sesrved as the base material for the catalyst used in

the vpres=nt work. The scele wss obtalned from the Finkelsteiln

Supply Corporation of Los Angeloss, O
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A sieve analysis of the ground material gave the
following results:

A.S.T.M. Sieve No.
on 1O
100
110
200
230
325 .
Through 325 1,

o
FRES}
12
g
&)
3
O
&)
s}
ot

o P o
LN o
a2 - o 2l

o—2 O~ O W TV

The impregnation of the mill scale with potassium
carbonate was conducted in a rectangular steel gas-heated tray
in batches of 250 to 1000 pounds. An amount of carbonate suffi-
cient to provide 1.0 part Kp0/100 Fe was dissolved in steam con=-
densate and poured over the mill scale in the tray. Additional
condensate water was added to make a thick slurry, after which the
mixture was stirred thoroughly. While being dried by the heat of
the gas burners it was raked frequently to prevent caking.

The dried catalyst was transferred to the reduction
system, shown in Figure 1 facing, and Figure 2 following, and
treated with Linde cylinder hydrogen at 200 psig and at tempera-
tures varying from 625 to 725°F. During *the reduction the hydrogen
was recycled after being cooled to approximately 80°F. to remove
the bulk of the water. Make-up hydrogen was added to the system
as required to msintain operating prsssure.

The catalyst was considered sufficiently reduced when
water production decreased to approximately one-tenth pound per
hour. After reduction and prior to use the catalyst was kept
blanketed and hondled in on atmosphsre of carbon dioxide obtained
by the evaporation of "dry ice" furnishsd by Pure Carbonic, Inc.,
California.

of Los Angeles,
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Natural gas was used as a purging medium to remove air
from the reactor system. The reduced catalyst was then charged
to the reactor and bed temperatures brought to the desired level
by circulating hot natural gas before introducing the synthesis
gas., In previous work with the unstirred reactors hydrogen had
been used pricor to the synthesis gas, but the heat loss from the
Stratco Reactor was so great that it was impossible to preheat
the catalyst bed to a sufficisntly high temperature with hot hy-
drogen.,

3. Synthesis System.

a. Description of Synthesis Reactor

The syntheslis vesse¢l, known =8 tine Stratco Re=zctor or
Stratco Contactor, made uvse of a mechanically-stirred catalyst
bed cooled by oil jackets containing Regel 011 K (R & 0). The
overall height was 29 feet and the height of the reaction zone
was 21 feet, The outside diameter of the uninsulated vessel was
16 inches, (1)

The synthesis gas entsred the bottom and was carried
along with some catalyst by the Impellers on the center shaft,
When the catalyst and gas got near the top, most of the catalyst
dropped down into a chamber (annulus)(g) surrcunding the stirring
chember, while the gas and catalyst fines continued upward. The
catalyst that dropped down w=s recirculated. At the top of the
reactor there was a multi-vaned spinner arrangement which rejected
most of the fines entrained in the gas and returned this catalyst

back down into the reactor,

(1l)Stratford Engineering Corporaticn Drawing No. 181LC1.
(2)a glossary of terms used with the Stratco Reactor System is in
Appsnadix I, page 29,
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The effluent gas left the reactor and passed through
externnsl cyclone, then to a product condenser, and finally to a
product separator. The non-condensable gas was used for recycle
gas, the excess having gone to the flare os wet £0S.

Flow diagrams are shown in Figures 3, ', 5, 6, and 7,
pages 8 through 12,

b. Methcds of Sempling and Annlysis

Prior %o Run L2-C, 2li-hour composite gas samples were

collected by displacement of 0.1 per cscnt sulfuric acid solution.

.

There was some indicatio

S
o
o
)
ct

the wet-gas seomples were being
affected by the acidified water sclution so that, beginning with

were token in dry acluminum bombs and

=
5
[ (')
&)
[&)]

Run lj2-C, spot gas sam
no composites were madse. The 2h-hour composite samples had been
composed of samples of gas taken a2t two-hour intservals. The bomb
samples were taken every four hours, but normally only svery other
bomb sample was analyzed and a 2h-hour average made of these

analyses.

The liquid product samples were taken directly from the
product seporator into glass bottles.

The catalyst samplses were teken In bombs which were

cocled with "dry ice" beforse being opened. The cooled catalyst

was removed to jars containing pleces of "dry ice" to keep a

w3

blankst of carbon dioxide on the pyrophoric material. After the
catalyst had been stored in the presence of the carbon dloxide,
it usually lost its pyrophoricity.

411 gas analyses, including those Tor carbon dioxide,

were made with a Consclidated Englneering Corporation mass

snectrometer. Orsat analyses were made of the synthesls gas from
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the generator but these were only for control purpcses.,

The tests mad: con 2a23t2lyst and product were by methods
found in The Texas Company Standard Methods of Test Book or Special
Methods of Test Book. The specific surfacs of the catalyst was
determined by ammonia adsorption. I% rus® be pointed out that
this method was devised and calibrated using F.C.C.U. catalyst and
does not give absolute values for specilfic surface of iron catalyst.
It may, however, give an indization of the change in specific
surface of iron.

The specific gravity of the catalyst was determined by
using carbon tetrachloride and a picnometer.

The alcohol content of the water was determired by

salting out with potassium carbonate at [JO°F, to 50°F,

¢. Methods of Calculation

The yleld data used in this report were obtained by
forcing the weight balances on the assumption that any losses or
geins were in wet gas flow measurements. The liquid hydrocarbon
yields were calculated by the difference in carbon balances, and
the water yielas wsre calculafted by difference on both hydrogen

and oxygen balances.

B. EXPERIMENTAL RAESULTS
Since the Straico Reactor was by nature a complicated
machine, the difficulties encountersd in its cperation were quite
different from those exvsrienced in previous reactors which did
not use power to fluidize the bed. The reactor was the first one
of its particular kind to be built and as originally constructed,

was not designed to be operated at the 250 psi pressure level used

in the runs. 7These factors necessitated an extended shakedown and
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personnel training period during which many changes were made.
Runs 39, 0, and L1 may be considersd as part of this training

and shekedown periocd and are discussed only briefly in the prssent
reporﬁ. Emphasis is placed on the data from Run |2 because this
run was relatively long and unencumbered by mechanical difficul-

ties, and the data were consistent from day to day.

1. Run 39

Run 39 was the first synthesis run made on the Stratco
Reactor. A total of 743 pounds of reduced mill scale catalyst was
used during the period. Considerable difficulty was experienced
with maintaining the center shaft at & constant speed. The turbine
stalled frequently, and finally the run was ended after 58 hours
when it became impcssible to turn the msin shaft,

The yields of C1 + C2 and C3+ have been plotted chrono-
logically as pounds yield per thousand cubic feet of Hp + CO fed.
These data are given in Figure 8, opposite., In the same figure
is shown thé H2 + CO ccnversion variation with time.

The yields of C1 + {2 declined %o a minimum of 1.13#/MCF
of Hp + CO and then increased agein to 3.22#/MCF during the last
2ly hours of operaticn. The C3+ yields reached a maximum of
9.70#/MCF of Hp 4 CO after hu hours »f operation., The conversion
of Hp 4 CO increased from a low of 57.1 per cent to about 78 per
cent after 35 hours and then dscresssd to 66.9 per cent after
68 hours.

The yields were calculated during this run without
forcing the wet gas to maize 100 per cent weight balance. Since
the overall weight balsnces cn the resctor varied batween 68 per

cent (Run 3G-C) =rd 112

3

sr cent (Run 39-D), thiese data should

be viewed with caution.
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2. Run L0

Most of the catalyst was removed from the reactor in
order to free the main shaft. Then Run 10 was started with 418
pounds of used catalyst from Run 39. Both fresh and used catalyst
was charged during the run, making a total of 778 pounds used
altogether.

The same shaft speed troubles were experienced in Run LO
as in Run 39. Various methods were tried to alleviate the trouble,
such as varying the gas flows and temperatures; but it was decided
finally that a larger turbine would be necessary, and the run was
terminated after 216 hours.

Figure 9, opposite, shows the H2 + CO conversion and
vields of C3 + C2 and C3+ for Run l0. The vields from Run L0 were
calculated the same as in Run 39, The weipght balances were not as
erratic, however, and usually were in the 85 to 90 per cent range.

The C1 + C2 yields declined steadily to about 1.l#/MCF
Hpo + CO after 100 hours and then increased to 2.27#/MCF Hp + CO
after 216 hours. The C3+ yields and H2 + CO conversion both
incrensed steadily as the run progroessed.,

3, Run L1

A larger turbine was installed for Run L1, and although
it solved the problem of controlling the speed of the main shaft
and impellers, the circulation of the catalyst was so pcor that
the run was continued only 79 hours. There were 99u pounds of
catalyst charged to the reactor for this run. Figure 10, follow-
ing, shows the Cl1 + C2 and C3+ yields and the Hp + CO conversion
data for Run /1.

The yields of €1 + C2 declined tc a minimum of 2.0#/MCF
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H2 + CO and then increased again to 2.9#/MCF

was reached

H2 + CO conversion had risen to

74 per cent respectively.

L. Run L2

after 55 hours. At the same t
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H2 + CO. The minimum

ol

me, the C3+ yields and

xirums of 6,3#%/MCF Ho + CO =nd

Run L2 continued for 378 hours and was the long rest one

made on the Strateco Resactor.

was used. In gsnsral no me

until the run was terminsted by

o

system. The sxplosion,

caused by a failurs in the

A total of 839 nounds

chanical

natural

of catalyst

03]

£

difficulties wsre encountered

an explcsion in the generator

vhich split several pieces of pipe, was

588 supply which created a

large excess of oxygen in the fresh fsed gas going to the reactor.

An alarm, governed by the ratio

generator, wsas

Figure 11, page 19, shows the Hp -+

yields of C1 + C2 and C3+ for

type of data from Run 22 is shown

was made with KF promoted

nstalled to prevent

Run ii2. For comp
in Figure 12, page 20,

pyrites

oxygren to gas flowing to the

a recurrence of this incident.
CO conversiosn and
arison, the same

Run 22

Montebello Verticsal Tubuler Resctor.i(l) The vields of Ca+ were

considerably higher in Run 22, whe

of C1 + C2 were lower. The 10O

0il was about 10 to 15 per cent

:reas the less des

irable yields

gnd-point fraction of the product

gher in Run L2 than in Run 22

and reached a maximum of 82,5 per cent after 350 hours operation.,

During a portion of Run L2, the methane content of the

fresh feed varied betwsen 1.6 per cent and 6.7 per cent while

n

most other condit

wns remained constant.

The fresh feed and wet

Fas were sqmpl e every e bl rnt hours at iden tical times. This

(L)partial Report o 159

Experinent No. TDC-802
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afforded an excellent opportunity to study what effect the methane
content of the fresh fesd hrd on the methane yicld of the syntheslis
unit.

In Figure 13, opposite, the moles per hour of methane in
the wet gas were plotted against moles per hour of mesthane in the
fresh feed., This plot was a straight line and indicated that the
me thane yiasld of the reactor was almost constant during the test
period, varring between l.1 moles per hour and 1.2 moles per hour.

The catalyst particle size distribution for Run L2 is
compared with that of Run 22 in Table I below, There was no make-
up catalyst added to the resctor in Run L2 except for one charge
of 120 pounds after 30 hours operation, but there were considerable
amounts of catalyst added to the reactor at frequent intervals

during Run 22.

TARLE I
Run No. 22 |2 22 L2 je2 42 22 |2 22
Hours 21 (2L 69 (72 |93 96 1189 1192 | 237 | 240
Microns
3.6 |19.2 | 2.8 |1 ) 2.8 ﬁ'é 1.5 0.6 2.3 {04
u19 150 19 2130.6 | 19.3 uu 9.8 8.219.1 |61.619.2 {L4L4.7
149-105 2 8.3 122.7 7.% 12.5 8.4 8.2 113.6|8.8 117.8
10l-7lt 18 9.7 120.6/9.6 |10.9| 9.4 [11.218.4 | 8.3 |9.6
73-62 8,1 | L.y |33 |5.1 | 6.2 0.9 (2.8 | 1.1 [3.4
61-4) 1o 8 7.5 |11.5/8.,8 {L.1 ! 7.0 1.1 {5.,0 (1.2 |11.2
{3-0 18.& 16,61 18,7(11.8!5,..81 17.2168.0{8.0 1| 69.1112.8

In order to give a picture of the size of the Stratco

Reactor relative to throughnut, sume yield snd dimensional data
. o . Co (1) ] 3

are given in Table II for Runs 2 and LS. Run 4,5 was made on
a conventional type Vertical Tubular Reactor using the same type
of catalyst and approximately the same flow conditions as sxisted
in Run L2.

The data indicate that yields of the same magnitude

(L)More cormplste datn for Run !t5 will be round in Partial Report 32
Experime nt No., TDC-802.
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were obtained with the Stratco Reactur as with the Vertical

Tubular Reactor, using the same quantities of fresh feed, but at
) £ q

the cxpense of using 2 complicated vessel of twice the bulk size,

of the synthesis reaction

<I

If 1t be assumed that rost
takes place in the center tube (stirred section), then it appears
that this section has very good reactiocn efficliency in view of the
high spsce velocity in this section. Tiis 1s more than offset,
however, by the low efficliency in the ennulus, nmcking the overall
efficiency lower than that of the Vertical Tubular Reactor.

TABLE T1

. Run L2 Run 45

: + et Open ({Center Tube Net Open

Gross Svnce Used | Open Spacej Gross {Space Used
Height, Ft. 21 13 12 19 8
Cross Section,

Sq. Ft. 1.k 0.5 0.275 11079 0.66
Volume, Cu. Ft, 29 7.8 3.3 15 5.3
Feed Rate, SCFH 12,000 12,000 12,000 12,004 12,000
SCFH/Cu.Ft. Reactor [00 1,500 3,600 800 2,300
Yield, Gals. of

C34/MCF Hz + CO 1.2 1.2 1.2 1.2 1.2

5. Run 13

Run l43 was the last run of the present series made on

the Stratco Reactor. The total number of hours on stream was 168
and the number of pounds of catalyst used was 1359. The system
was shut down when a slug of water carrled over from the generator
system into the reactor, lowering the catalyst temperature and
stopping the synthesis reaction.

The fresh feed rate during the last 8 hours on stream

was about half of the rate which existed during the first 72 hours

of the run, and the recycle to fresh-feed ratio was about doubled
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by lowering the feed rate. This change in feed rate was accom=-
panied by an increase in ylelds of C3+ and an increase in Hp + CO
conversion as shown in Figure lh, opposite.

6. Suggested Changes in the S*tratco Reactor

It 1s thought that the operability of the Stratco Reactor
for hydrocarbon synthesis could be improved by increasing the
diameter-to-length ratio of the main shaft to reduce vibration
and whipping. This could be accompanlied by an increase in the
volume of the reection (stirred) zone in relatiorn to the volume
of the annulus. The outside cooling jacket possibly may be

4

eliminated. In actual operntion the outside jacket was used only

(O]

as an air jacket in the runs discussed in this report. A change
in design of the outside of the vessel to allow better insulation
would be helpful because the hest loss from the Stratco Reactor
was much higher than from the conventional type.

ITII. CONCLUSIONS

1. There was no indication that the stirred-bed Stratco
Reactor possessed any advantages over a conventional fluid type
such as the Montebello Vertical Tubular Reactor.

2. The net yield of methane from the reactor remained
practically constant over a wide range of methane content of the
fresh feed, when other variables wsre held constant.

3. When other conditions remained the same, a drop in
feed rate accompanied by an increase in recycle ratio produced
higher yields of C3+ and better conversion of Hy + CO.

IV, RECOMMENDATICNS

Mo recommendations are made a2t this time.
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V. FUTURE WORK

No future work is planned for the Stratco Reactor.
There is 2 possibility of using this type of rcactor with a
slurry system of catalyst in oil for the production of heavier

hydrocarbons or oxygenated derivatives,

REPORT PREPALED BY /se/ <. ~/.-la Ttae

P Lo
APPROVED BY ,f%mf/zfu(fJﬂurmw/ﬁag
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VI. APFENDIX I

GLOSSARY OF TERMS
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GLOSSARY OF TERMS USED WITH STRATCO REACTOR SYSTEM

FRESH FEED - Fresh synthesis gas direct from the generstor.

Consists of approximately 33 per cent carbon monoxide, 60 per cent
hydrogen, some carbon dioxide, some methane, and a little nitrogen.
FEED NO., 1 - Consists of all of the fresh feed fed to the reactor
plus part of the recycle gas,

FEED NO. 2 - Consists of 100 per cent recycle gas.

RECYCLE GAS - This 1is approximately the same composition as wet

gas. It is gsass containing some unreacted synthesis gas and is fed
back to the reactor to obtain more complete reaction.

WET GAS - Effluent gas from the reactor after all of the product
0il and water have been removed by condensation., Consists of
10-25 per cent carbon dioxide, 2-15 per cent carbon monoxide,
,0-55 per cent hydrogen, 8-15 per cent methane, small amounts of
heavier hydrocarbons, and sore nitrogen.

d-P BLEED GAS - Small flow of recycle gas used to purge the d-P

meter taps.

TOP AND BOTTOM =- Small flow of recycle gas used to purge the seals
SEAL GASES
‘to keep them free of catalyst.

SEALS - Mechanical means of sealing the reactor where the center
shaft extends out of the top and bottom.
ANNULUS OR - The chamber surrounding the center impeller chamber,

ANNULAR SPACE
The catalyst drops down into this chamber and feeds into the bottom

of the impeller space where it is circulsted again.

ANNULUS GAS - Recycle gas used to fluidize the catalyst in the

bottom of the annulus to prevsnt 1t from packing.
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CENTER BEARING ~ Recycle gas fed to the gulds bearing arournd the

BLEED
center of the shaft, TIts use is to prevenit catalyst from getting

on the bearing surfaces, and it is ulso used as 2 carrier for the
bearing lubricant.

TURBINE - Steam turbine on top of rsactor structure used to turn
the main shaft of the reactor. On this shaft are the multi-vaned
spinner for catnlyst separation, and the impellers for catelyst
circulation,

COOLING OIL - In the reactocr there are two jackets through which

JACKETS
0il 1s circulated to remove the hesat of renction. Joacket No. 1

[©]

is around the impeller chamber and is surrounded by the annulus.
The oil enters the top of this jacket, circulates vertically, and
comes out at the top opposite where it enters. acket No. 2 is
around the annulus and forms the outside of the reactor vessel.
The oil enters this jackst at the bottom =nd circulates upward

in a spiral until it leaves at the top, directly =bove whare it

enters at the bottom.
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VII. APPENDIX TII

DETATTED EAPERILINIAL DATA




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Number. F94 From&opu-22- £ Hr. 4200 todou- 22 Hr. 0300
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 275 ASTM Hempel Dist. In Reactor at Start of Period! 428 Particle Size
Oxygen 2%/ O, Preheat, “F 253 Prod. 372 °F % | A.P.I. | Fresh Catalyst Charged - Screen Sedimentation
Nat. Gas 5019 Gas Preheat, °F TS APIL 245 to 400 2l S35 Catalyst Recharged - Frac M % M %

Total f380 oy Reactor Press. 253 1.B.P /38 400-550 246 757 Total 432 On 40 420+ /f.u 80+
Fresh Feed L2065 Steam Back Press. 5% 550+ ff Catalyst Taken Out /0 100 |419-150 194 80-40
F.FbyC 13634 Temperatures, °F 10% /f;’ In Reactor at End of Period 42 I'4 150 | 149-105 34y 40-20

Avg. F. F Heater Outlet 20 292 200 | 104-74 M'r 20-10
Wet Gas 722’/ Catalyst #1 Py 30 2% WATER 250 | 73-62 ¥ 10-0
Contraction| — #0.1 #2 s 40 25% Temp. % Reactor d~?, H,0 2o 325 | 61-44 6.8
Recycle INT2P &_&4[ #3 769 50 27 200 Pounds in Reactor <325 43-0 24
Bleed %03 " #4 7¢¥ 60 29% 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Chem. Anal.
#5 70 278 208 Bed Height, Feet Aerated < Fe

Totol | gy Average 80 | 206 Wz% 43 Settled @c
Total Feed I[_ﬂ/fé Product Separator 90 2 Compacted % Oil
Recycle/F.F 237 95 1 Space Vel. SCFH/Ib. cat. Sp. Grav. s~ Specific Surface
Inlet Vel. EP | g inventory Figures e4o) m2 ‘gm
Steam Flow Rec Jfo From d-P Meters

Res. | 1o
Loss, v GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% il Water Product Pour °F | SUS @ °F Mol % E‘C/E'r“ < H o Mol % §nC/Fh';l C H o
co. Neut. 02 ; CO, . .

: f#5~ || No. | 45 2L 2878 | £¥7 (274 27 74 | 74 VA3
He oo | Vo |5me | gnt €02 36 | 49 | .9 2 | ssTer \yag \use #dF
CHe | gr7 | N e M | sbdot | 128 |145¢| wsm cHe 437 | st | 252 | o322
C,H: L. Bromine . C,H, _ H, N

Jed No. | ssc 70 | 119 | 238 T 383 |yhey 3% 18
CHio % Fe CMe | 2s44 wf | 19| 2% N: o A
N, % Alc CaHo H:0 /0.7 | £39
0 N: Tore! FE2 155wy |1 rd
Total QA1) 1539 5Es? | 1877
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION
[ _Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% | m/he | g/he | % [Tm/he | #/hr | m/hr | #/he m/he | myhr % | myhr % [ m/hr [ a/hr % a/hr % ao/hr | #/hr[#/gal | gal/hr
CO | 75iof| 1129 | 706.02| 1248 | 45 7720 (006 | 2745 1287 | 21 /705 |- Ked | - Be¥| 2347 -Fex
M2 154.83 | /£09 | 76.08 |u4475| 25%| 1208 3229 |52.F9 | 9720% | 4133 |4on0|-G55 ~/7./0
CO2 | 227| 22| 3148|1276 | 243|069 23% | 1006 | 932 | (177 |Me7| L7/ | 1.7/ |y55 5 A
N2 | 4| 397 tas| 28| 284 Lok | L2o | 11/ 24 | £37] 14
Ch4 HE7| 1.5E | 3528 | dofF | 797 4748 (529 | /287 | 1B | 1527 |1937] 2o | 240 2420 Féo
C2n4 27| 18| Sox .7/ 70| b6 S5 9| M| 3| 349 72
C2Hé Lés| 21| 230 t27 | f2r | 43| (52 | £35B] .3/ 6| 49| _[¥e
g 27| 18| 75t 7 20| k| F5 | G| w8 | 5| 478| toF AR AT
C3H8 too| 49| £3 23 | 72| 4 2 | g4| .19 57| Sos| 152
C4H8 48| 13| 72 52 55 | M &3 | eS| 3 2| 461 | [.04 ¢.92 | 60 | 143
CaH10 Sl 02| 116 .08 o | 07| o | gl wa | .08 71 20 406 | A | L 24
CsHig A 07| 6% 3 | | .32 | 4k | x| 09 | ¥5| 299! .90 b.30| 54| 4.9
CéHI2 26| .05 H20 /9 G| f | 2% | 5] ey | 30| 2ee| .40 Y20| 5250 | .78
oL 2 7 97 (09| 2.65| 3/8 526 | 5% | 4.35
WATER S2a | 5357 ) 52z
TOTAL 3,83 | #1318 (426 |3/£93 7202 | 10794 100209748 |7777| 12.79 1092/ 4oty 74
H2+CO 25.5F
H2/co /.60 222 237 223
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS | CONTRACTION: 4@. R
CO%I;ed #/hr #/MCHF2 Cg/MZi Gal/hr Gal/rv:‘CzF cg:/Mg Wet Gas H2/H20 772 CO Conversion: 7&. 5~
Cl+C2 2294 | 55274/ “37 27250 Oil C02/C0 .92 H2 Conversion: S"»?.(f
St | s | smea| dee | 23 Water oty o 727 dar o= STy
O | avsx | #%20| 284 | 4F0a Total
Ut. Oil vosx| 237 | 5897 | g.7¢ | 5z |77s3
2 |5 | 7saq| b2k oz H20 by difference on Kydhapen O et found, by ifference e Corbon, and
oxygenated compounds. Standard cubic feet measured at 60 F and 14.7 psig. Cubic Meters
H20 93.96 | 777 |134.73 measured ot O C. and 14.7 psig. 9/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Number__39/5 Fromibeh a3 «E  Hr. 2700 tobemudy yeHr. 0200
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press 274 ASTM Hempel Dist. In Reactor at Start of Period! Py Particle Size
Oxygen 7/30 0O, Preheat, °F 750 Prod. gfz °F % | A.P.I. || Fresh Catalyst Charged - Screen Sedimentation
Nat. Gas “¥70 Gas Preheat, °F 723 AP wig to 400 3| szv Catalyst Recharged - Frac. M % M %
Total 2400 | wpo | Reactor Press 253 1BP. | ;02 400550) 55 | 2.9 Total o2g  ||On40] 420+ 80+
FreshFeed | 2, Steam Back Press 5% 550+ Catalyst Taken Out % 100 |419-150 80-40
F. F.byC 13700 Temperatures, °F 10% | 42 In Reactor at End of Period 412 150 | 149-105 40-20
Avg. F F. Heater Outlet 20 |22 200 | 104-74 20-10
Wet Gas 260 Catalyst #1 s 30 2.4 WATER 250 | 73-62 100
Contraction| &6/ #2 4 40 236 Temp. % Reactor d—?‘ H,0 ié” 325 | 61-44
Recycle 23200 R beaf H3 27 0 |2 200 Pounds in Reactor <325 43-0
Bleed 33 0% " #4 fo0 60 FyA 203 Density, lbs./cu. ft. Density, Ibs./cu. ft Chem. Anal.
#5 70 300 208 Bed Height, Feet Aerated % Fe
Totol |2 pgp Average 80 |32 ":’Z.P 24 Settled %c
Total Feed 7953 Product Separator 90 FIrA Compacted % Oil
Recycle/F.F 202 95 25¢ Space Vel. SCFH/Ib. cat. Sp. Grav. Specific Surface
Inlet Vel EP. | ¢og Inventory Figures Yol m2 ‘gm
Steam Flow Rec G€o From d-P Meters
Res. Y4
Loss. | 4o GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ o
% oil | Water Product Pour °F | SUS @ °F Mol % ric/f"j c H o Mol % Snfm C H [5)
©: | g3z | W' | way | rxa O | ewzz | £z ws2 |0 A | | 74 1t
He | prey | V0 |4rs | 347 02 zed | b | e 221 | asue | 422323 &3
CH, 9.r9 Hyrggm 4R cH. 16092 | fo.r3 |/0.03 | yo.4E cH. 69 R A1
C.H Bromine C.H, H,
i Y 4’5 2 No | é23 il a0 | fof |26 | 48 GLH4Y | Ato7 724
Coo % Fe SHe | spwp | wa |sae| 236 N: o5 | 02
A % Al 25 o "o ARV
0: N Tore! 24301221 #9.306 84
Total 19.04 |y270l50.72 | /6.8%
FRESH FEED WET GAS RECYCLE | COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt Bolance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/he | g/be | % [Tm/hr | #/hr | m/Ar | #/hr m/hr | m/hr % | m/hr % [ m/br | a/br % o/hr % o/hr #/hr| #/gal [gal/br| %
O | zegb| renz| rrans| [ fo | 1.5F | #¥2S| PrLE | Aot (FT0| 9T 11088 -10.65 | - 10.65) 12972 1065
M2 \ppns |21.07 | #2084\ 4677 | 646 | 1297 7252 | 5459 |52.70| 25.5F \wssel- 146/ L2 g.22
C2 | zsst| 74| Fast | Le#R | 4,73 12042 (s | kG | 14372 | 1658 (1581|199 199|622 2.9¢
N2 o5 02 SL | 4R | 5| %3 2% go | 77| .93 | toy| /3
CH4 67| adk | Po%| 2.F7| 433 | 2042 GPt | 708 | 43| Zut | 909 (07| fof | 583| #4372
C2H4 122| _ae| 2.2f 135 | L34 | 1.29| s 40 | £28] 26| ZZ| sxa2¥ o4
C2H6 t| 49| 570 for | o1 | 97| ppo | 134 49| L 2u| (44
C3Hé LI 20| 1092 37 | 137 | r32| fe2 | 182] 26| 77| 39| 5% 277| enS| 1.57
C3H8 2| 07| 3.0f 7% 2% | 3wl 3 | wf| 07| | 72| 3¢
Cang 251 17| %52 F£7 K7 | #x| sox | 116 71 _f | s350 s¢ Y AWATLA VR 4
C4H10 26| 0| L7¥ & | u€ | az| 2y | 23| 0| 2| H| 3o AT AN 3
C5H10 5| .07 | #F6 ¢ | % | 32| 45| s8| ,e7| 35| 26| 7o Y0 | S40| 9/
CeH12 5| .06 | Se¥ .3/ S/ | 3ol 27 | eyl 06| 3¢ | Agx 72 So¥| o) .92
o 5¥.54 HA | 47 4,08 | it | .76 5453| 6.55| 200
WATER 667 | 743 2./6 7{;
TOTAL 24 30| wa/5| 1225|2076 (2T | 103.79, 7770 | £9.73 | jgp00)| 20-95 [00.00 Fi07 424
H2+CO 23.30 so4
H2/CO 174 o7 267 #r0
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr__ || EFFLUENT RATIOS | CONTRACTION: g/ /.
% H2/ C0 H2 / CO
COFed | #/hr | #/MCF | g/M3 | Gal/hr [ Gol/MCF| cc/M3 | Wet Gas H2/H20 | 555 | CO Conversion:  £7/
cve2 | o sl 3006| 233 | % oil €02/C0 | 473 | H2 Conversion: 42 3
& | smez| 9272 | 22/ |02094 Woter (rz0) o /2 77 o= 728
Ca+ w52\ 7773 403 | 10264 Tore!
ool Fﬁ07 LES 15 h? ladad 4.0 LD Yield Calculations assume “oil” is CH2, aond is f i
c02 16.27 ;7' se 57"{ //):7-7 . H20 by difference on l;lydnzgezl. "Qil" figdres IMrefz:ﬁauiftyﬁrxq&C?m&“:
H20 2006 7.2% |/7%,25 e ot 5 e 35 dard cuble feet megsured ot 80 F ond 147 B S Sbic Meters




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET
Synthesis Run Number__ 72 Frow Hr.

r, Q700

FLOWS RUN CONDITIONS DISTILLATIONS CATALYST ;“TA CATALYST ANALYSIS
SCFH % Generator Press. 275 ASTM Hempel Dist. In Reactor at Start of Period! /3 Particle Size
Oxygen Sovo 0, Preheat, °F 29 Prod. :f: °F % | AP.1 | Fresh Catalyst Charged - Screen Sedimentation
Nat. Gas vl Gas Preheat, °F 7&0 AP ”if to 400 y 1A Q? Catalyst Recharged - Frac. M % M %
Total p27 0.2 Reactor Press. 253 1.B.P. Yo 400-550 /73] 22 r Total 623 On 40| 420+ Py 80+
Fresh Feed INeso Steam Back Press. 5% 550+ Catalyst Taken Out ) 100 419-150| 2 » 80-40
F.FbyC 13175 Temperatures, °F 10% | ;o2 In Reactor at End of Period | 3772 150 [149-105| .o | 40-20
Avg. F. F, Heater Outlet 20 /“ 200 | 104-74 | | / 20-10
Wet Gas 3832 Catalyst #1 b33 30 a/0 WATER 250 | 73-62 .1 10-0
Contraction| 72.9 #2 Y 40 230 Temp. % Reactor d»?, H,0 325 | 61-44 o
Recycle 25270 Loz Ment 3 759 50 | aq 200 Pounds in Reactor g2o | <325 430 |970
Bleed 3ase ” #4 752 60 477 203 Density, Ibs./cu. ft Density, Ibs./cu. ft Chem. Anal
#5 70 254 208 Bed Height, Feet Aerated % Fe
Total 28724 Average 80 22¢4 %} 0.0 Settied % C
Total Feed #)52/ Product Separator 90 Err) Compacted % Oil
Recycle/F.F. 215 95 ﬂg Space Vel. SCFH/ib. cat. Sp. Grav. /{7 Specific Surface
Inlet Vel. 142 EP. | o0 Inventory Figures 7755 m2 ‘gm
Steam Flow Rec. | 2fp From d-P Meters
Res. Ya
Loss. lo GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION IN ouT
% il | Water Product | Pour °F | SUS @ °F Mol % | SCEH T c H o Mol % | SCEH | ¢ H o
©: | 4z | W' | won | 356 O | as3vy| zs2 1560 | ae7 | 72| .72 194
He | gas | o w22 | 329 co- 222 | 8 | 8 36| C | mzz | it91\ugs 27
CH | ggr || s7e M | 2% | 1006 102t wosn N | 270 | g0 .b0| 240
o | 239 |TR™ 42 Catle 31.20 | 4o | 2.00| 12.48 " | gagz 2049 42.3¢
CHi % Fe st 1760 | Ao L20| 240 N .39 e
N % Ale 20 CeHho H:0 $:70| 7851
0 N2 1970|1362 6272 16.20] " 3494343 :’/..?Y/L.?Qu
Total
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% | mme | #/he | % [Tm/he | #/he | m/hr | &/hr m/he | m/he % | myhr % [ mhr [ o | % a/hr % o/hr | #/hr[#/gal [gal/hr| %
© | rwzg| 1195 | zinéo| smre| sug| 4r7d 1099 | 229¥| 1096 | (258 | 1222 | ~ o4k —/0.%b) 1247 0.5
2 14129\ an20 | 6o |57%2| 520| 1040 FEAS | SR73 |s%sR| 4363 M4.aR| -6 /0 kF2.20
CO02 | sga| 43 | 2273 |/%29| lu4| 230 048 | /)3 1233 )| 14.02 \Rs¥| Bl | 51| 6.28 e
N2 0 | 03 L4 P 02| 5% S 17 | /6 16 | 17|~ .0/
CHé | 2wo| 93| 17228 | yoa| v2/| M2 29/ | Q74 | .90 1004 \se73| 38 | .38 | 3248 | sz
C2H4 27| 5| 42 Lee | L0 | 100 fas| f33] x| .30 | 257 .40
C26 125 43| 24 G | 93| 5| o6 | sea| 3| a6 | 2,42 TE
Gt 50| 5| e LR | L2 | Lor| te7 | L3s5| (S| A5 x27| Fo 567 | bS] .9/
C3Ha 22| 2| zaf | Gl | £2| fo3 | 1.e2| .12 26 | FZor | 96
C4H8 o3| 10| 5o 27| 77| 7| 97 | #A| .o | w0 | 735| S 32 |4 | 87
C4nio 26| 03| 174 2| 2| 49| 2| 251 03 | 4R | ne0| Lz (7% | 4. 30
CsHi0 47| o8| 350 35| 3| R | o | K| o5 .257| 2.09 Frd 250 |siyo| 45|
CeHI2 .25 03| 252 JG ) ST | 47 RR | 23| .03 NI AWEyANN ) L5 | 350 | M
o (77 .30), 70 | 74 495 |5516 | (50 _|9770| ¢.5p 1457
WATER L84 | 237 1058 sty
TOTAL P26 | ston 0.1 | b4 7473 | (0747 9299\ 7% 37\ 7298 | 2r62 1000/ 6o (£22
H2+CO 27,25 73
H2/CO 17 749 Zéo ZAT
ULTIMATE YIELDS‘ WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS | CONTRACTION: 72, f
CO%;ed #/hr #/Mé“F2 cg/MJ Gal/hr Go!/MHCzF ccoc/MJ Wet Gas H2/H20 £G4 CO Conversion: f 75
2| oo | il 2 | e oil €02/C0 .97 | H2 Conversion: 7<%
Ot | 2289 a224 270 sex03 weter (r20) (Co 477 #orco s TbH
At | skt \i0ss| £20 \1bn7 Total
uit. Oil thos | LR 574\ (22 | o5 |0 FF vietd Cateutar T ] )
co2 .78 2ot 2 £3 “7.06 H20 bye diﬂ:r::czhz;\s é;sd.:::en.ml"Q;Is“Cf';'gz\;r;.sndth;sre:g‘:ﬁm uge'”:yrg?:cearc:onc?:ggss:ﬁ
H20 59| 1243 |2357 measured ot O C. and 14.7 (;Sigi ‘:/bhl,:gf':' l??fu;ed#'}hegpr ::/d"gl P »lscitb;‘ma




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Numb 727) Fromm Hr._ﬂ_fd_ﬂ____foﬁm;%r. ploo
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press 27¢ ASTM Hempel Dist. In Reactor at Start of Period! 72 Particle Size
Oxygen Soko O Preheat, 'F 755 Prod. |S#F “F | % | API | Fresh Catalyst Charged Jos Screen Sedimentation
Nat. Gas P22 Gas Preheat, °F 760 API Pt to 400 450l 5757 Catalyst Recharged - Frac M % M %
Total 7¥@ SOl Reactor Press. Z00 1BP /36 400-550 2%.0 f"‘/‘ Total 677 On 40| 420+ 2o 80+
Fresh Feed 2000 Steam Back Press. 5% 550+ 9_0 Catalyst Taken Out 27 100 {419-150 LaL 80-40
FRVC | 22,0 Temperatures, °F 0% | g2 In Reactor at End of Period |/ <o 150 [149-105| 4 4| 40-20
Avg. F. F. Heater Outlet 20 E7A 200 | 104-74 7? 20-10
Wet Gas 900 Catalyst #1 S 30 36 WATER 250 | 73-62 L2 10-0
Contraction| ﬂ-f #2 2 40 A Temp % Reactor d-P, H,0 00.0 325 | 61-44 $4
Recycle 2/Eo0 55—/‘(607' #3 270 50 _737 200 Pounds in Reactor <325| 43-0 6.4
Bleed s¥7) #+4 770 60 | 2¢p 203 Density, Ibs./cu. ft Density, Ibs./cu. ft Chem. Anal
#5 70 )’df 208 Bed Height, Feet Aerated /3ZJ % Fe
Totol | 2762/ Average 80 | 33¢ wareRl s Setfted 255 | %C
Total Feed }702/ Product Separator 90 P64 Compacted I‘/?’"- 5 % Oil
Recycle/F.F . 95 7= Space Vel. SCFH/Ib. cat Sp. Grav. z Specific Surface
Inlet Vel AL EP. ::o? Inventory Figures bo.03 ? ! m2 gm
Steam Flow Rec. | ¢f g From d-P Meters |
Res. 2 ‘
Loss lo GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% oil | Water Product Pour °F | SUS @ °F Mol % 55?;' [ H o Mol % | SCEH T ¢ H o
©: | seg | W' | 790 3c %1 | sssov | 797 £99] O 2 5P| ¥ (il
CHe | mwsa |« 7| 322 0= 7 /5| a5 .30 ° K3 | 10.8F 4679 (6.89
< | ass |MNT a2 N I AR AT A Ml awo | 6| | ses
CH Bromine C,H, , H, ) ;
| Aee No | fz.0 i 27230 | 111 243 1323 er.zy | [/F40 “Yfe
CaHo % Fe CsMs 2276 | vy 16d| %3d N: o 3
N, % Alc 4o CuHy H.0 38| 49
0: N Torel EIPARPEI=REIVRY.
Total | (963 581570806 .24
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt_ Balance Carbon Hydrogen Oxygen Ultimgate Oil Unsats.
% | mphe | s/be | [Tmjhr | #/be [ m/he | #/hc | m/be | e | | /e P Y T o/hr | % o/he | #/br| #/gal [galfbr| %
O |\ 243 | s | 2o%of| 66| 477 | 55716 Zox | (2F8 | 1231 w057 ftoo|-L87 €7 | (015 417
M2 éro /531 | 2P62 |45T1/| ZaR | 1%0% FE X | SUAs 4998 | 3906 42757 12.2F R 455
CO2 | 2/ | 66 | ARex| ;792\ 27F 2276 2.77 /242 /705 | (552 (1697 R./3| 2,/3 |/9.6/ “4.26
N2 N 3| Zed | 273 o3| sRey t¥¥ | 207 | 201 | 2377 | 25Y| .30
CHé | 23 | 23| 14k |1256| 2.0¢ | 7458 257 | 1060|1030 |/2.03 (13/3| 1 43| 4x2|1207 | 571
C2H4 145 23| 4.4 4o3 | f03 | joo| (24 | (38| 23| A | wax| Fa
C2H6 /59| .25 7Zs® 403 | 273 | gq0| 038 | 457|257 .So | #¢o!| 450
c3rs 139 22| 224 47 9| 96| 12/ | 133 22 | .4l | 4ef| /.32 £33 \Gor| (33
c3Hs 67| 0 | #xo “f | 8| 57| SF | 63| 0 20 | 27| .fo
Caris 17| 18| s00f 23 2| 81| tof 1o f | TR | s3] 1A% Z3F @€ |57
CaH10 S| o5 2.5 2R 22| .2/ | .27 | 29| o5 | 2o | L8¢| .50 2.9 |44 | do
CSH10 Y| 10 | 200 A PA ¥so| .S | 41| .0 5o | Féo | (oo Zoe | S¢e | (20
CeH12 50| of | 47X .37 27| 36| 45| 49| 08 | 48 | 442 Fé ¢ 73535 | pen
o 2/.4%) /5| .16 LS/ |1390 | 3.0 Re/K | edT | FeS
WATER 4¢3 | s057 Z Yo (5&7 .':’/
TOTAL 5146 | 35706 /557\294.04 742 | (82940001 9/ 6/ |08 L6.0/ 2997 SSee 227
H2+CO, 0./7 79
H2/CO +72f 252 2.57 250
ULTIMATE YIELDS WEIGHT BALANCE #/hr %o #/hr EFFLUENT RATIOS | CONTRACTION: 2.9
C07;ed #/hr #/MCHFZ cz/Ma Gnl/hr Gol/MHCzF Cgc/Ma Wet Gas H2/H20 | fg4, | CO Conversion:  J/. 7
CHQ2 | 220/ | .82 222 | ey oil C02/CO | ,utg | H2 Comversion: g2 4
Bt | #2023 | gusk | 538 | g0.58 Woter (20 o)/ FE Huric <66-F
| 35 | w2pk| 4a5 | 2085 Total
o fféé ‘/f7 ;)‘3{ ﬁ17 * i/ //‘K«f Yield Calculations assume “oil"” is CH2, and is found by di
co2 1.6/ 19277 | £20 |s7£66 H20 by difference on Hydrogen. “Oil" figures therefore inc‘l’uge'“ﬁ;:?::oxmc?mbnqﬁ
H20 223%| 729|227 arared ot & 135 e i< pegsured ot S0F ond 147 peig. Cubic Meters




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Numb _ s Fromw Hr._ofoo toay 1-4§ Hr. 0200
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 2F0 ASTM Hempel Dist. In Reactor at Start of Period 257 Particle Size
Oxygen 2978 O, Preheat, "F 3?4 Prod gﬂ’i “F % | APl || Fresh Catalyst Charged - Screen Sedimentation
Nat. Gas X3/ Gas Preheat, °F 7éf API ¢5o? to 400 40 723 Catalyst Recharged i Frac. M % M %
Total 73F9 | wo. £ | Reactor Press 250 18P | 149 400-550,0 | 2575 Total 1§ |On40| 420+ | o] 8O+
Fresh Feed 12437 Steam Back Press 5%. 550+ Catalyst Taoken Out 2§ 100 | 419-150! 28 80-40
FFbyC /7000 Temperatures, °F 10% | 144 In Reactor ot End of Period | £ 150 {149-105| 74 | 40-20
Avg. F. F, Heater Outlet 20 192 200 | 104-74 724 20-10
Wet Gas s700 Catalyst 1 439 30 | 248 WATER 250 | 73-62 | 5 2| 100
Contraction| %2 #2 LHo 40 A Temp. % Reactor dP H,0 170.0 325| 61-44 | 4 2
Recycle 27197 #3 52 50 22 200 Pounds in Reactor <325 430 (/24
Bleed Fo79 #4 é-‘(/ 60 282 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Chem. Anal
#5 70 208 208 Bed Height, Feet Aerated < Fe
Total 52 70 Average 80 330 V::g 2.7 Settled % C
Total Feed 24707 Product Separator 90 260 Compacted % Qil
Recycle/F F. 197 3[_ %W ﬂf; 707 95 390 Space Vel. SCFH/Ib. cat. Sp. Grav. A5~ Specific Surface
Inlet Vel. 428 2l e EP. | wyp Inventory Figures P4 /3 m2 ‘gm
Steam Flow Rec fﬁb From d-P Meters
Res. 1.0
Loss. l.o GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N oUT
% oil | water Product Pour °F | SUS @ °F Mol % | T c H o Mol %[ SCEH T C H [S)
O | sy | Ve | 53| 42 O | aszsw | 1% s572] % 187 41| s 122
He | st | N | qbH | oK co: Zo¥ | 46 | .16 32| | T |2k sk 2t
M| prr PR 527 N | irzan | 264 | 26| 3930 | 468 | sx| 55| 220
oM | zgp "™ egs P asz0 | 99 190 494 M| 4az7 128 2962
CHio % Fe CMe | 2f | 37001 196 N t7 | %%
No % Alc 7/ CHo e 7.08| 25%
o N Tore! 3201 24445 901 8.0
Total [9.221/309\44.24| 604 Aji
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON REACTION
I Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% | m/he | g/br | % Tm/he | g/hr | m/hr | #/hr m/he | m/hr % | m/he % | m/hr | ofbr % o/hr % o/hr #/hr [ #/gal [gal/hr| %
CO | 2%N | 1129 | 2/6./2 | 1347 | .06 | sT4f L5 | AptF | Ro4s (0.90 /2.6 F25 | - 2R3 | (Fiz5] -2.23
"2 pos (IR | 776¥|57/57| 769 | /ST 7307 |505F 55 26| 40.76 \472£91 /817 426
CO2 |19 | 4z | 2728|1707 267 y1f% 155 (447 (1248 164 1673 207 | 307|833 st
N2 V27 | o8 | ssiel| 63| 07| 257 Ao | T | 97| x9 | S¥|- 47
CHe | 16 | 53 | ex8|r057| 157 | 2528 vfo | 737 | 7sa| K3f 7285 [o5| o5 | 230 Hdo
C2H4 L% | 20| Si4o 7 | 88 | 90| sof |r27| .20 | 4o | zsu| 5o
C2H6 LA 17 | Lo ZL | K| 76| T/ | Le7| 47 34 | 20/ | LoR
c3ns 15| za | 224 To | T6 | 0| [4f | (37| 22| 44 | 5§95 137 £374.2(] ¢33
C3H S7| 07| 796 25 38 79| 47 | 5% 69| 27 | 239 A
Cars F2| 1R | 472 o | SH| 55| bb | 28 2| ¢ | a5 g4 425 es0 | f o5
CaH10 A | 02| L/6 o8 | o | of| o | 43| X | of | .7/ .20 Ll | $H6| 2o
C5H10 AT | 06 | H2o .2f 2f | 29| 2% | Ho| o6 | 30 | 2¢e| .40 Y30 s 40| .78
CeH12 27| 03 | 25 K | 7 | 20| 02 | /K | 157 253|550 | Y
oL w260) 3L | o Zato |30.47 | 6.0 “26p | 6.50| 73
WATER 507 |59/ z28 ?;39
TOTAL .87 | Ho7 RO 1509|2572 exbe | 97589790\ 85711 004 (750 (o280 70408 Y74
H2+CO 307 275
H2/co 176 ul 273 265 Z7¥%
. ULTI, :QTECEIELDS T WEIGHT BALANCE #/hr %o #/hr EFFLUENT RATIOS | CONTRACTION: S#..7
COFed | #/hr | #/MCF| g/M3 | Gal/hr [ Gal/MCF| cc/M3 | Wet Gas H2/H20 | £/ || CO Conversion: i/ £
cl1+C2 /{ff 27”5 233 27 Qil C02/Co /[ 3/ H2 Conversion: £/ 2
| w257| 2640 | 640 | 0822 Water (H20) (o) 2% #opco=65/
4+ | 7237 | 4220| 528 | £5.7¢ Total
. Gil 70/8 | SF5 1060\ 1£/E | G5 |1 SHAx Yield Calculations assume "“oil” is CH2, and is found by diff
co2 /f;; 4{97 773 | 12077 H20 by di“erencelon Hydrogen. “Oil” ﬁg\.'u'es therefore im:l\.ldeI :;:rrzorobnonc?::co:i‘:mm;df
oxygenated compounds. Standard cubic feet measured at 60 F and 14.7 psig. Cubic Meters
H20 G467 | 777 |esn 39 measured at O C. and 14.7 psig. 9/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Numb S0 5 FromAeys-+4f Hr_ofoo _ toldayet-<fHr. o700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press 285 ASTM Hempel Dist. In Reactor at Start of Period| 370 Particle Size
Oxygen 2959 O, Preheat, “F 440 Prod. é"‘s “F % | A.P.l | Fresh Catalyst Charged /07 Screen Sedimentation
Nat. Gas %317 Gas Preheat, °F 735 APl |y s 10400 | 55| 57£ | Catalyst Recharged - Frac.| M % M %
Total 72 76 &o.7 Reactor Press. A%¢ 1.8.P. //[ 400-550| 3 3877 Total 497 On 40| 420+ 24 80+
Fresh Feed 12871 Steam Back Press. 5% 550+ Catalyst Taken Out 3/ 100 (419-150 z 4 80-40
F FbyC 17587 Temperatures, °F 10% | ys2 In Reactor at End of Period A 150 | 149-105 74 40-20
Avg F. F Heater Outlet 20 /% 200 | 104-74 zf 20-10
Wet Gas S705 Catalyst #1 Py 30 o2 WATER 250 | 73-62 24 10-0
Contraction| bo-R #2 4352 40 | 22¢ Temp % Reactor d-P, H,0 /6.0 325| 61-44 | 4y
Recycle Qo552 E&M #3 77( 50 é[/f 200 Pounds in Reactor <325| 43-0 /!;[
_li)eed /fdjf #4 7E¢ 60 l_’(éf 203 Density, Ibs./cu. ft Density, Ibs./cu. ft Chem. Anal
#5 70 208 Bed Height, Feet Aerated % Fe
. Total 24620 Average 80 ﬁ: %@ 77 Settled % C
Total Feed | 7743/ Product Separator 90 | 3¢z Compacted < il
Recycle F F 87 9 | Z% Space Vel. SCFH/Ib. cat Sp.Grav. A7 spec.fac Surface
Inlet Vel [/7 EP. ¢/3 Inventory Figures &30 m2 gm
Steam Flow | Rec. | 2f0 From d-P Meters
1 Res | (.0
i ! Loss. | /.0 GENERATOR ELEMENTAL BALANCE
j NATURAL GAS PRODUCT INSPECTION N ouT
% Oil Water Product Pour °F SUS @ °F Mol % ic/f‘*r* C H o Mol % %Sﬁ.t‘ C H o)
0| um | W g | 429 O | a9z | 7£1 sea| 185 | 43| 63 124
e gy | X2 52z | s 02 véo | 5| 45 A 2237 | 0% |jo54 (2.5,
C.H Hydrox CH CH.
Se | FxF | No | SRE ‘ (5832 | 277 977 | 79.0f 1.7¢ 67 | 47| 208
|G 2zg TN w7 M | zesw | sof 21| sus Y| 467 | gesd 4148
[ CHe % Fe SMe | sz | .39 17| 542 N 212 | .72
N, % Ale 26 CaHi H:0 44| 2722
°. N. Torel 22.000aq4d518 0572
To! (9203951 48.68| 4592
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/hr #/hr % m/hr | #/hr | m/he #/he m/hr m/hr % m/hr % m/hr a/hr & a/hr % a/hr #/hr | #/gal | gal/hr %
O |2z | 1095 20660477 | (25 5200 Lo | /945|275 275\ itost-Fa0 | ~do | /5 9H -ZZo
M2 \pt7 \degs| #t70|5#00| 4877374 72.2% | 5309 |5%)2| 29/ |47271/278 2796
C02 | 1d | s | 26PH| Y| 2248 o2 ld (265 |/ R.25 /4.6 | (443 47/0| (5T | 1¥7 | 17206 274
N2 |2y 7/ | 19.98| 77| .10 2Fe NG | tRo |ty 5T 7/ 4/
CHe |20 | 60 | 1068 10.57| L 97 24.22 bbst | 7R | 7.5%| £op | 976| 74 | 7% | 476 | 29
Can4 148 20| Séo P | FH | PT| Juk 430 Zo | g0 | 345 Ko
C2H6 L% 5| 450 74 | g2 | 74| 87 |tes| 45| 3o | 27%| v
C3He L4E| 20| #¥o e | 7K | G| sk [ [36] o | bc | Suf| L20 A AV aVA Y
caHs 29| 04| 476 8 | S| 7| 22 | 27| ek | 4% | tfo| .77
C4H8 5| 47| 728 bo | 40 | 42| 72 | #L| 3 | .52 | 475 Lo+ 697 6.40 | 113
C4H10 N AN AW A | M| | 43| U6 oq | € | 7T 20 AR T AR
csHio S50| 07| %9 22| FA | 27| 39 | H7| 07 | .35 | Z20| .7c 70| Sq0| 9/
CéHI2 3| e | Zh 2o | Ao | /| 24 | .29 0% | 24| 2T | %S 23| $50| .6/
o 5% 74) o | o4 798 (74351796 |s¥72| 650 | P57
WATER sI%6 | 66l 1140 ?‘;Z]
ToTAL 22D\ 405 40 (147 | 22K34 e32/ |F704 | p000|§2.5°5\709 | 40.33 (020 7963 12¢7
H2+CO 7/.80 P24
H2/CO /.90 1292 477 793
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS | CONTRACTION: 4&./
% H2 /C0 H2 / CO
COFed | #/hr | #/MCF | g/M3 Gal/hr | Gal/MCF| cc/M3 Wet Gas H2/H20 Z./¢ | CO Conversion: g7
C1+C2 /).7/5- 2194 [;; ?_0'7( Oil C02/Co /.43 H2 Conversion: 07'/
| sipol past| s Luses e e
| szra | | sos |setez Toto!
ut o 7263 | 4] |0/t 1247 | fos 14£37 o o — : :
2 | 708 5228 0.6 |50 H20 by difference on Hydragen. "OIF" foaren thereiove rtuse o e grbon: ond
oxygenated compounds. Standard cubic feet measured at 60 F and 14.7 psig. Cubic Meters
H20 gE28| 816 7297 measured ot O C. and 147 psig. g/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Number___ 40& Fromsgtey 2- <& Hr._ofze *MH“ o 2d0
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 2Fs ASTM Hempel Dist. In Reactor at Start of Period oo Particle Size
Oxygen 2023 O, Preheat, “F 3o Prod i “F % | AP.I. || Fresh Catalyst Charged 73 Screen Sedimentation
Nat. Gas #0323 Gas Preheat, °F s API 4(’:7 to 400 R4 Catalyst Recharged - Frac M % M %
Total Jos§ | stp.g | Reactor Press, 250 1BP. | 20 400550, )| 76,7 Total 559 |On40| 420+ | | 80+
Fresh Feed JR274 Steam Back Press 5% 550+ Catalyst Taken Out 20 100 [419-150 P 80-40
F.FbyC 77 7/0 Temperatures, °F 10% /‘1 In Reactor at End of Period {xq 150 | 149-105 Z4 40-20
Avg. F F. Heater Outlet 20 | gf 20010474 | g,| 20-10
Wet Gos s76s Catalyst #1 o4 30 | 722 WATER 250 | 7362 | | 100
Contraction| 57/ #2 o437 0 | pyo Temp. % Reactor d-P, H,0 Jboo | 35| 6144 | 34
Recycle 19@¥3 e Mgt 3 270 S0 | 2468 200 Pounds in Reactor <325| 430 {//.¢o
Bleed HORb " #4 77 60 sz 203 * Density, Ibs./cu. ft Density, Ibs./cu. ft Chem. Anal.
#5 70 ;/0 208 Bed Height, Feet Aerated % Fe
Totol | 23205 Average 80 | 372 "‘;fg‘;f 29 Settled %c
Total Feed 35S/ Product Separator 50 Fbo Compacted % Oil
Recycle/F.F. ) St 95 290 Space Vel. SCFH/Ib. cat. Sp. Grav. 26 Specific Surface
Inlet Vel. 7 EP. #o09| Inventory Figures 472 m2 ‘gm
Steam Flow Rec | 4f0 From d-P Meters
Res. | f.0
i Loss (o GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION IN ouT
% oil Water Product Pour °F | SUS @ °F Mol % 'S“C/f‘"“ C H o Mol % | SCEH | ¢ H [)
©: | gz | W' |56 | 4o ° | sssze | 79 2|0 | e | 43| 4z L26
He oz | |57, | apz co: 2% | 1| 43 3t | it | s \naa .02
CH. | pgg | swtz e | oot | 907 909 262 M| 308 | 103 se3| yud
CH Bromine C,H Ha ) ,
M | 255 | No | 74% il 2F 20 PaAv2iaw o 2 S¥80 | /fey z8.0%
CHio % Fe CHe .72 | .38 | 1154 204 N 173 %
N, % Alc 76 C.Hy, H.0 2.94] 256
%: N Tore! 2438 1278 s0./2Ub.74
Totel 1858 d50\55.04 1634
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON REACTION ]
T Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/hr | g /hr % [ m/he | #/he [ m/hr | g/hr m/hr | m/br % | m/hr % m/hr a/hr % ao/hr 3 o/hr #/hr| #/gol [gal/hr| %
O | 22| yf/ | 5108 1617 | 224 622 263 | 40740 27.67| (/87 \/513|- £57|-84] A0l ~F£k7
M2 |SEK 1f.0% | 200|453 6x6 1292 2278 | %676 7716 | $H.1F 153 5C|-(X5K R/
€02 | Ro | 65| 24.60|/969| 273 (2007 L.73 [ 42.3F 125K | (446 \ L3 | 208 | Z.08 1573 /&
N2 L7 | 55 sS40 — | T | — - . s¥
CHé | 22 | 1o¥ t6b4 (048 | 55\ 2320 b2 | 728 | 756| 767 afc| Al 1| 56T [i4
Can4 (6% .23 byt Y | G| LoZ| 12/ 15H] 23| M6 | A 97
C2H6 Lo3| .14 | 4do éf | 4 | 67| 75| 96| 4| .28 | 2s=| f¥
caHé (70| .24 10.08 tof | fol | L1 | (RS | 4SP| RN | 7] | 4nf| L% 207 625 fxs
c3H8 30| oy 17 € | M| zo| J2 | 28| o4 /8 | (of| .32
Caris V- AR AW A 47 | 47 | 72| 82 (Loe| Jb | 6¥ | 57| Ji18 257 \ute | 140
CaH10 o | ool .37 /4 1 20| 27 | 28| o8| (b | Let| Ko 23x |46 LY
CsH10 5| 09| 30 S | | ww| AT | bo| 09 | 45| 4es| .o é3c | 5ol (47
CéH12 39| .es| 420 22 | RS | ,25] 28 |.%6| o5 | 30 | 170 .po H4Re| s5B| T
oIL C280)) 37 | .94 2asT|R2AS1 4.50 H#LSD| 65T | 700
WATER %7/ \6.s0 /2.34 /4/57//6/
ToTAL 2238 |\ e g £ 1288 | 26723 SZSE\F.H0 |, £ 47 \oro) 1853 Yk 75 22¢
H2+CO 30,757 270
H2/CO 17/ 1258 235 168
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS || CONTRACTION: 57 4
% H2/C0 H2/C0
COFed | #/hr | 3#/MCF | o/M3 | Gal/hr [ Gal/MCF| cc/M3 || Wet Gas H2/H20 | 724 | CO Conversion: 7% &
O | ol yza0| ssv | o3z oil C02/C0 | ;g4 | H2 Conversion: 44, /
o [z | 42| brn e wa i x| prco-saa
At | o 72| 585 | 9760 Torel
oo 7{70 bt lidf (1226 LaZ /ﬂ/7 Yield Calculations assume “oil” is CH2, and is found by difference
co2 1477 FU5R| Fos /s as| H20 by difference on Hydrogen. I”Qil“ figdres therefolrje include hydrocnvob':)nc:::co::&mg
oxygenated compounds. Standard cubic feet measured at 60 F and 14.7 psig. Cubic Meters
H20 S If | 7aA | sassw7 measured at O C. and 14.7 psig. o/M3 = 16.91 X #/MCF. cc/M3 = 1413 5 gol/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY

DATA SUMMARY SHEET

Synthesis Run Numb o0 From%{i— 7£ Hr._ofoe to Mgy £-9¢ Hr. 0200
FLOWS RUN CONDITIONS DISTILLATIONS CATALYS'('DATA CATALYST ANALYSIS
SCFH “% Generator Press. 292 ASTM Hempel Dist. In Reactor ot Start of Period| SH9 Particle Size
Oxygen 2950 O, Preheat, “F 4,‘0 Prod. o4 °F % | A.P.l.|| Fresh Catalyst Charged - Screen Sedimentation
Nat. Gas A370 Gas Preheat, °F 740 APL | gy 10400 | »/ 5| 57,6 | Catalyst Recharged - Frac M % M %
Total ) 7720 ~03 Reactor Press. ‘u/( 1.B.P. 132 400-550‘(&0 265 Total 29 On 40| 420+ Lo 80+
Fresh Feed 3400 Steam Back Press. 5% *550+ Catalyst Taken Out 20 100 |419-150 56 80-40
F.F. byC /X000 Temperatures, °F 10% 1766 In Reactor at End of Period 477 150 | 149-105 2 40-20
Avg. F. F. Heater Outlet 20 195 200 | 104-74 48 20-10
Wet Gas sSéo Catalyst #1 40 30 A8 WATER 250 | 73-62 17 10-0
Contraction| Prors #2 s 40 240 Temp. % Reactor dP H,0 /‘20 325 | 61-44 2.7
Recycle 19750 #3 5% 50 A5% 200 Pounds in Reactor <325| 43-0 X4
Bleed 3750 #4 075 60 |78 203 Density, Ibs./cu. ft Density, Ibs. /cu. ft. Chem. Anal.
#5 70 |ags 208 Bed Height, Feet Aerated ygs | UFe
Totol | aoe Average 80 |36 "‘Zﬁ. 27 Settled s 2 %c
Total Feed | 35930 Product Separator 90 | 3yf Compacted , 5z & % Oil
Recycle/F.F. /93 /k-mf #", 2E5 95 376 Space Vel. SCFH/Ib. cat. Sp. Grav. 4y Specific Surface
Inlet Vel " #y 790 EP. | 400 Inventory Figures 720 m2 ‘gm
Steam Flow Rec. | 4o From d-P Meters
Res. | 4o
Loss f.0 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% Oil Water Product Pour °F SUS @ °F Mol % gﬁt{ c H 5] Mol % 'ﬁ?ﬁ.ﬁ' C H o)
©: | 3o | W' | 4| abe O | aves | 770 st | 199 | 45| ux e
CHe 12270 | o | 500 | 420 co. boo | s | s 30| C | 2vrs gz \uiz "7
CH, | gaz || ey . [bo.64 | 1004 | 1004 40 16 cH- 2f0 92 | G2 | 78
C,H: 225 Er?\‘mme C,H, 9% H,
4 o | #4535 28f0 2 | AR Fid S%77 /958 29./2
CHo % Fe GsM 1628 RIAVATA XA N 123/ 43
N2 % Ale ’3 CaHo H:0 ¢7¢| 239
0 N ol 22032144955 sk ¢
Total 1930 5170 1500
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/hr #/hr % m/he | #/he | m/hr #/hr m/hr m/hr % m/hr % m/hr a/hr % a/hr % a/hr #/hr | #/gal [ gal/hr %
O | P | 14t | 312581344 200| sthoo £63 | (277 20645 1063|1279\~ %16 |- 26 | 1797 -/¢
M2 |59 |/957| 79,4 5726 | 752 | (Sox 2237 |S/9H 54,8 | 32959 \9F01|-12.057 - 24 /0
2 | 20 | 45| afbo| 59| 27727 199 | 126 1208 [ 1K T8 11775 204 | 200 1915 waf
N2 (3 | 43| sa0| fob| M| H4f b8 | L1 | rte| B per|- 27
CHe 1324 IR | 1473 | 227| 36 |2,76 SE | 477 | 706 | 7L/ | £48| 44| 4o | 25| 176
C2H4 (32| 19| Sz3 £3 | 83| 57| (03 | 423] /7 | .38 | 2y 76
C2Hé Lod| /57| 4sp S | 6o | 67| 77 | Fs| 45| 30 | 249| Gp
C3H6 Z7ARP AN A7 59 £9 | 93| J/0 | 432| K | 43 | 54| 426 Z9%|4.e5| £27
C3H8 23| 02| 133 | s | S| ST | 2ol o3 07| &1| .24
Cams M2 iR | pzE S| 59| sY| e | 77| 1R | nf | FZ0| G ¢2f | 6.10 | Lo
C4aH10 L 02| t16 O7 | 07| 09| H | 43| 0l | o8 | 72| zo L16 | 45| 24
csH10 R ANAR L) 28 | 2F| 29| 24 | | b | .20 | 267 .60 HRo | Sye| 78
CéH12 26| o5 #do 23 | RS 24| 28 | 2| 05| .20 | 267 4o H#R0|SSo | T
o /(52.2£ HO | 4 MO | Fp.08 FoX e 628 |6.50 | £ét
WATER 488 | 5Tk7 278 A £€
TOTAL 2273 | #06.78 1567\ 25828 42/5 | 7587 poo | Lo 9798\ (f07 weod .46 27
H2+CO y 7; 75-7
H2/co /757 1276 L.6R z7s”
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS | CONTRACTION: 55,2
co%;ed #/hr #/Mg:z Cg/Ma Gal/hr Gul/M'-gF Ci-/Ma Wet Gas H2/H20 | g/7 | CO Conversion: 4./
42 | ot | 4| rus | ausz oil C02/CO |, 27| H2 Conversion: /[
St | sk 4170 2s0 |s2006 Woter e Moo= 46
| wwz| 2258 23 |fo57s Total
ool b | 6 | 100.341/2.76 | t10 |/55H3 Yield Calculations assume “oil"” is CH2, and is found by difference on Carbon, and
2 | yg/8 |\ 74s6| F0f | s30.43 Drgenited oo, S cubo feeTorss herefore include ydrocarbon froction of
H20 §264| 7.5 | 2755 measured ot O C. and 14.7 psig. 9/M3 = 16.91 X #/MCF. co/M3 = 149.3 % gal/MCF.




DATA SUMMARY SHEET

THE TEXAS COMPANY — MONTEBELLO LABORATORY

Synthesis Run Number_L From%{f—é‘f Hr._ofoo toMay s=4€ Hr. 0220
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press 290 ASTM Hempel Dist In Reactor at Start of Period| g9 Particle Size
Oxygen 2000 O, Preheat, 'F 420 Prod. |&4s “F | % | AP | Fresh Catalyst Charged 35 Screen Sedimentation
Nat. Gas w360 Gas Preheat, "F 7so API wHd Y to 400 PRI s Catalyst Recharged - Frac M % M %
Total 7360 ok | Reactor Press 249 I1BP | 4z 400550 200 | 34, Total P On40| 420+ | /.| 80+
Fresh Feed 1400 Steam Back Press 5% 550+ Catalyst Taken Out /0.5 100 [419-150| .., | 80-40
F FbyC 14100 Temperatures, °F 10% | f40 In Reactor at End of Period | yi79 3~ | 150 |149-105| g ¢ | 40-20
Avg F F Heater Outlet 20 |, 200 | 104-74| 2.7+ 20-10
Wet Gas s%o0 Catalyst =1 44S 30 206 WATER 250 | 73-62 so0 10-0
Contraction| 5%.3 #2 6¥0 40 136 Temp. % Reactor d—?, H,0 /’l’(pa 325 | 61-44 2.6
Recycle Zosfo #3 60 50 112 200 Pounds in Reactor <325 43-0 | 2%
Bleed 2576 #4 630 60 276 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Chem. Anal
#5 70 | 2 208 10.0 Bed Height, Feet Aeroted 2.3 < Fe
Total 2359 Average 80 | 1 “2‘;?2 100 Settled 4«2 ¢ % C
Total Feed 34376 Product Separator 90 o Compacted 1499 % Oil
Recycle /F F & A £~ 95 Space Vel. SCFH/Ib. cat. Sp. Grav. Hos Specific Surface
Inlet Vel = se ':”’7 ’;: 7/;: EP. };7:] Inventory Figures e 5F ‘ m2 ‘gm
| Steam Flow Rec fﬁa From d-P Meters i
Res. [0
Loss | 40 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION IN ouT
% oil Water Product Pour °F | SUS @ °F Mol % 3\%’? [ H [¢) Mol | SCEH T C H o
0 | Lar | W s | wfr 0z 25344 | 797 584 L2/ 75| I8 17°
Mo usr | V| seg | 457 02 bbo 5 s 30| | sawn | yez |ites H.bs
KT VI Y N | ssrer | 293|293 2172 M| ses | uf | 4b| a2
C,H: . Bromine C,H, H,
217 No | wes0 2186 106 | 2.4 4372 ¢odo | zodo yo.£0
Chs %Fe CHs 628 | 37|00 2%6 N 22 3/
N, % Alc .5 C.Hy H,0 Lok ‘i‘;-;,ﬂ
o, N: Tore! 237711304149 .50)s6.14
ot (94311231 540 1614
FRESH FEED WET GAS RECYCLE| COMSB. FEED EFFLUENT NET CHANGE ON REACTION ]
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil T Unsats,
% m/hr #/hr o m/he | g/hr | m/hr m/hr m/hr %o m/hr T m/hr a/hr %o a/hr % a/hr #/hr | #/gal | gal/hr | Ge
O | x| e | 725556\ 507 | £08 | 5F 2 £ | 035 | 2133| (08¢ (303 |- R5%| ~%5Y | 1750 -7
M2 |\ ses | 2oxo| sokolsded| 26| s538 F2.32 | 52,72 |55/ | 4007 | 40| -14.7/ 2542 |
2 | 22| 7| 2258295 25F \1isa 089 | 1127 1074 1742|1613 L5V | 4 F¥ 15E3 748 |
N2 @ | do| &40l sos| 5| 4o W5 | 95| 99| Ko | 96|~ .15
CHé VAL | 7/ | (36| 2/F L36 |\ 207 57/ | 642 | 672 | To7 |5e| 4| 65 | 559 | Lo
C2H4 LD 21| S S8 | £8 | FR| LoF |43/ 21| AR 34/ 4
C2He Loo| s “4se 62 67| eS| 77 | 73| S| 3o | gs¥| .90
C3He LS5 22| 946 b | T | teo| 419 | 1#3| 23| 49| S| 135 469 60X L39
C3H8 2| 0¥ 76 Wes (550 o | AF | .23 o | R | Lo3 | .33
cans T2 | 2K 74 S¥ | 41| 72 | F7| o] 56 | #E| 12 7457 6.00 | 422
C4H10 A1 o3| 47 43 L2 | A | Mo | G| 03| IR | o3| .30 A A2 AN A
CsH10 S5 08| 560 s K| | HR | So| .0k #o | Zxs| &0 3:60| S¥9 | Lo
CeH12 Z/| o5| HAro /9 /9 | Aol .2y | 25| 05| .30 | 25% 60 Y30 530 | 76
o EYAL M| AP Ny |63 gk |52%6| &52 P92
WATER SH | Zo¥ 228 Cre
ToTAL 2277\ 418.4F 4.2 2528 6218\ 75SE\ 02/ §3 30 0200 1£98 7274, 8524 1269,
H2+C0 302 277
H2/co (176 270 A59 e
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS || CONTRACTION: _ SZ. &
COq;ed #/hr #/M(’:“Fz Cg/Ma Gal/hr Gul/M’g cc/M3 Wet Gas H2/H20 | 2 £2 | CO Conversion: S,/
Q| ol aezf | 47 | 2625 Qil €02/CO | 4 24 | H2 Conversion: g2 3
S| ey FER| 737 |sziés Yore 20y Co| £46 Wb o =488
A | w250 | 7734 637 0227 Tote!
o ffé‘/ 205 | /(242 /fé? 2 45767 Yield Calculations assume "oil” is CH2, and is found by diff
02 |83 | f0.96| 667 (279 H20 by difference on Hydrogen. "Oil" figures therefore include. pdrecoron roonort
oxygenated compounds. Standard cubic feet measured at 60 F and 14.7 psig. Cubic Meters
H20 o_{,(f [7‘7 Vo X2 measured ot O C. and 14.7 psig. g/M3 = 16.91 % #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Numb 4o F From Mey <= ¢£ Hr._ofoo toMayb-g& Hr. 0200
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press, 290 ASTM Hempel Dist. In Reactor at Start of Period| sR3S Particle Size
Oxygen 2942 0, Preheat, °F 400 Prod. ?ff “F | % | AP.L | Fresh Catalyst Charged - Screen Sedimentation
Nat. Gas 7474 Gos Preheat, °F 7F5 API | oy 10400 | ~o| g7 5| Catalyst Recharged - Frac| M % M %
Total iy 4579 Reactor Press. 2350 I.B.P. /22 400-550 0.0|36.2 Total S35 On 40 420+ i 80+
FreshFeed | o0 ¢ Steam Back Press 59 550+ Catalyst Taken Out /G0 100 |419:150) o~ - | 80-40
FFRbC | paps Temperatures, °F 10% | 55 In Reactor at End of Period | <= 4= | 150 |149-105| s34 | 4020
Avg F F Heater Outlet 20 |,z 200 | 10474 | 4 f | 2010
Wet Gas 78 Catalyst 21 L3o 30 |4/ WATER 250 | 7362 | gy 10-0
Contraction, %3 #2 22 40 2% Temp. % Reactor d-P, H;0 1400.0 325 | 61-44 I8
Recycle JE6x% #3 450 50 | 257 200 Pounds in Reactor <325 430 | g«
Bleed f‘-}n #4 630 60 27% 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Chem. Anal.
#5 70 |98 208 Bed Height, Feet Aerated 139.5 % Fe
Totol 3,50 Average 80 |24 ""/“fs 0.3 Settled  yyyo | %€
Total Feed $4774 Product Separator 90 | 75z Compacted r%.0 % Ol
Recycle/FF. | 5, Poo-theat % 790 95 |37 Space Vel. SCFH/Ib. cat. Sp.Grav. g p Specific Surface
Inlet Vel /13 . . 20 EP. | ¢/03 Inventory Figures 9.0 ! m2 gm
Steam Flow Rec PFo From d-P Meters
Res. Lo }
Loss ﬁd GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% oil | Water Product Pour °F | SUS @ °F Mol % 3 e H o Mol % | SCEH T ¢ H [S)
| co, Neut 0. | co.
: 4757 | No | 37 | 4s¥ Av¥feok 777 PERD S Y273 55| 55 /.70
LM pma | N o7 | use co: NI, 22| O | sseg |pes luts .63
C.H . Hydrox. CH CH.
AT X o No. | S9s™ ‘ 7281 181127 2¢4 2.7f 25 | 93| 274
o gz TR sy Cee AN ZIR ) Y s7eq | 1969 39.33
e % Fe M 39417 212 N Log |3
Nz  Ale L7 Cetho H.o Tl 463
0 N Tore! 2524 112.21148.76 152
Tota! (6 94110.51.29.521 /576
FRESH FEED WET GAS RECYCLE| COMSB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen Oxygen_| Ultimate Oil Unsats.
% m/hr | g/he | % [Tm/he | #/he | m/hr [ #/he | m/he | m/hr % | m/hr % [ m/hr | a/hr % a/hr % o/he | #/hr[#/gal[gal/hr| %
O |25 | pF/| 720681527 2357| 65K £74 | 2053|2279 [L07 |HAR|- 246 |- F56 (790 S22
M2 590 | M69| 39385248\ Lo/ | s602 2277 | 4746 |5%.7/ | 2778 455t 1L6d EEEIA |
CO2 | 172 | .37 2508\ s00%| Ako yrkso 767 | ORF | 437\ /127 /52| 203 RoZ|/7/F 0G|
N2 L) | 37| s036| FF| 14| 297 se | £7 | .97 ¥ | FA|- z% |
CHé | 2.8 | 92| 1488\ 50| 139 | 22.24 Si5 | bof | 475 5% | fro| K6 | 46| F90| LE4
c2h4 ARV AR+~ 20| L7 77 Fo (fae| (G| 38 222 7&
C2Hs £9| /4| Aap So | 5o | St| 64 | SR| /4| Af | 237 .FY
c3ns Y2 AL AW/ 4 20 7o | | £9 (o] (9| ST | 483 (/¥ 718 ba{ftS
C3h8 M 02| &F Wi of | 07| o | 43| oF 66 | 57| ./6
Cane -ARNIAN Y] M| | K| Sz | 67| | wd | 373 58 S§5T6re | 96
C4n10 20| 07| LI 1/ VR AR SN AN R, R WY i1 (24| L EC | 2S
CSH10 46| 07| 470 26 | 26| 29| 33 | AL p7| .35 29| .70 450 s¢e| 9/
CeH12 22| o4 236 L3 g3 | | 47 | 22| of| 24| 203  of 3.3¢| <50 .4t
o (¢34, Ay | ST 455 7636 9.0¢ v (243, €50 776
WATER SHO | 659 7220 540 i
ToTAL 2827|2038 Ver AP A7 5573 | 7208 0002 77 5410000 (£0F wred &45| /274
H2+CO 3/52 10,34
H2/CO 167 ZH A4/ ZH/
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr__|| EFFLUENT RATIOS | CONTRACTION: _ 5% &
% H2/C0 H2 7 C0
COFed | #/hr | #/MCF | g/M3 | Gal/hr | Gal/MCF| cc/M3 Wet Gas H2/H20 Zo2d | CO Conversion:  f0./
A | Gy 4 58 s | 2263 oil €02/Co 4.7/ | H2 Conversion:  SFZ
St | spul| v 200 2523 Water (a0 o) 775 Wetco= 4324
At | wlio |7725F| 4éb ri2sS Total
Uit il K451 23S 132 36| (27| 415~ |/62.5D ) ) — _
2 |, 7,9 |pg22| 2%€ |24y K20 o itierence one ﬁii“,?;enf":zg:.‘nC;?'g’u'ré’s"‘fh;iei‘é?:"m‘élyué'l"ﬁ;ﬁ?é:qﬁi‘mc‘«’r';’é’.'i‘sn"ﬁ
ygenated compounds. Standard cubic feet measured ot 60 F and 14.7 psig. Cubic Meters
H20 s7230| £04 13757 measured at O C. and 14.7 psig. /M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Number_#9&  From Mey 4 -«¢ Hr.ofvo to ey 7-</€ Hr. o220
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 2£9 ASTM Hempel Dist. In Reactor at Start of Period Sod. 5 Particle Size
Oxygen £92F 0, Preheat, °F s Prod. ‘2‘2 °F % | AP.l. | Fresh Catalyst Charged — Screen Sedimentation
Nat. Gas N3a0 Gas Preheat, °F f;, AP 4.9 to 400 AR Catalyst Recharged $P.0 Frac. M % M %
Total Za4E Ho.f Reactor Press. 250 1.B.P. ne 400-550| & 351 Total PR On 40| 420+ /6 80+
Fresh Feed 4732 Steam Back Press 5% 550+ Catalyst Taken Out 1§50 100 |419-150| . 2 7 80-40
F FbyC d 700 Temperatures, °F 10% A In Reactor at End of Period S34.5 150 | 149-105|,7 2 40-20
Avg. F F Heater Outlet 20 |04 200 | 104-74| .| 20-10
Wet Gos P73 Catalyst #1 o5x 30 222 WATER 250 | 73-62 /6 10-0
Contraction| 2.9 #2 s60 0 |4gz Temp. % Reactor d-P, H,0 325| 6144 | 54
Recycle e #3 ¢~ 50 263 200 Pounds in Reactor <325 43-0 b.0
Bleed 057 #4 b60 60 | 26 203 Density, Ibs./cu. ft. Density, Ibs. /cu. ft Chem. Anal.
) #5 70 20d 208 Bed Height, Feet Aerated 1375 “ Fe
Total 22937 Average 80 726 %A 10.7 Settled > 73 % C
Total Feed 35667 Product Separator 90 296 Compacted 1292 % Oil
Recycle/F.F L¥o &P_@‘ ’(g 795 95 ;f‘ Space Vel. SCFH/Ib. cat. Sp. Grav. 27 Specilﬁc Surface
Inlet Vel ’ “y $r0 EP. | o5 Inventory Figures 4.5 m2 gm
Steam Flow Rec. | %o From d-P Meters !
Res /.0
i Loss | (o GENERATOR ELEMENTAL BALANCE
T NATURAL GAS PRODUCT INSPECTION N o
| % oil | Water Product Pour °F | SUS @ °F Mol % | SCEHTT ¢ H o Mol % | SCEH T C H 3
: | Ly LN uza | se 0z a5z | 773 s | < 463 e L0
CHe yxea | Yo | spe | Hs co: ere | 4| 2] | susr | séolitso ke
| CH R Hydrox CH, CH. -
THG 257 B'::m 0.5 - /5552 | 273 %73 (2458 - {64 £9 | F7 ?J ¢
| | #de No | s¥¢ il 2200 | o7 |R44| Gy SY3s~ | /9.94 7.8 %
CHis % Fe CsMs 2478 E | LHE| Jo4 N LEe ol
N, % Alc 2.3 C.H, Hz0 Lo 20_{‘
0. N Tore! 33.00 /50445 52|:5,
Tore! (9.1 Y ZHA 48 T 1574 ’11]
FRESH FEED WET GAS RECYCLE | COMB. FEED EFFLUENT NET CHANGE ON REACTION
[__Measured At Wt. Balance Carbon Hydrogen __Oxygen Ultimate Oil Unsats.
% m/hr #/hr %, m/hr [ g/he [ m/hr #/hr m/hr m/hr % m/hr % m/hr o/t | % a/hr % a/hr #/hr | #/gal | gal/he Yo
O | Hs y5F| A5 KT 2| Zos | 7. £93 | 2052 | 4182 (f07 | 1764 —Fors| - 245 1F% A
M2\ SHEH K FS| 39905110 | 740 | 4o F2 20.90 | 5085507 | 2. 30 \H (1255 ras/o
02| 4p | .S4| 2376|1624\ 2 35 V0250 G | 10.76 | Hod | 1207 1499 L§1| (& 1562 242
N2 | 9 | x| (79 40| 06| L6f 2% | §¥| 94| .30 | 37|- .5¥
4 26 | 77| (774 slox | [é0| 7560 b4t | 7$B\ Lo/ | £2b 14047 77| .73 | 4.30| 2.97
C2H4 (39| 20| Séo S| FH | PG| Lo | 128 2| 4o | Zas| o
CaHs (26| 1f | SHe o | 76| gr| g% |416| (€| 36| z1/| tof
c3Hs 147 2| PER £7 | 59| 75| 1/ | 137 2| 63 | Sud| [.Ré Z9% 6 127
e 27| av| 176 So | Mo | 47 20| 251 o4 | .43 | fo| .32
Caris Lo7| 5| FHo 65 | 65| 67| g | FF| S| 60 | 54F| f30 220 Gl | (3/
CaH10 S9| o3| 174 Wi of | SR | 47| 02| /R | tfod| Fo . AL AN
CsHIo b .of | Séo | 2| | A | 52| of | 40 | 245 .fO L4o| 48| 1oy
cenr2 27| .o¥| 336 o | M6 | 17| Zp | 2Y| .04 | af| 2o7| 4 27 | S50 g/
o .5%) Ao | 49 Hodh|74bs| Fo¥ L 23)585E| 650 | £20
WATER 5£3 | 28 7.5 Yz
ToTAL 2254 20.02 1448\ 24408 b0 | YOS iR 5/ 18 (imo| 1941 A2 Y2044 Vi%i
H2+CO 15 754
H2/Co .73 74 24§ 256
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/he || EFFLUENT RATIOS | CONTRACTION: 2.9
C07:'~ed #/hr */MC’? Cg/Ms Gal/hr Gal/h:-’czF ccoc/Ma Wet Gas H2/H20 | £.S7 | CO Conversion: £/ f
W | 25 | 2208 sF0 | p3s3 o Co2/C0_| 140 | H2 Comversion: &4 7
Gt | STof | K| 223 132,067 Woter s 722 Voarco = 655
cr 6o | 7546| 433 |wiex Totel
ool PX/f Afé 11767 /Cf?/? A// /%f" Yield Calculations assume “oil’’ is CH2, and is found by differenc Carbon,
e i i s s et % By Lo, Hgu et ol Rt Tl
H20 % z7f /yfﬂ measured at O C. and 14.7 psig. g/M3 = 1691 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Number. 1o - From zm,v 7-4£ Hr. g Poo fo’_‘@v!—«f Hr. o200
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press AE8 ASTM Hempel Dist. In Reactor ot Start of Period| '3 ¢ Particle Size
Oxygen L9447 0, Preheat, °F so4 Prod. f‘/;\’ °F % | AP.i.| Fresh Catalyst Charged - Screen Sedimentation
Nat. Gas N30 Gas Preheat, °F 740 API 1‘/7 to 400 sFo| 573 Catalyst Recharged 7570 Frac. M % M %
Total 7268 | sp.s | Reactor Press 25 18P | /2 40055015 5 | 330 Total G 1.5 |On40] 420+ | ) 8O+
FreshFeed | o Steam Back Press 59 550+ Catalyst Taken Out J6.o | 100 [#19-150| 4 5| 80-40
FFbyC 12150 Temperatures, °F 10% | g In Reactor of End of Period | <@« ¢ | 150 |149-105 ¢ 3| 4020
Avg. F F Heater Outlet 20 /7‘1 200 | 104-74 27 20-10
Wet Gas Py Catalyst #1 466 0 | a8 WATER 250 | 73-62 | 44| 100
Contraction bo.d #2 472 40 A4 Temp % Reactor d-P, H,0 325 | 61-44 4.2
Recycle 1F62% #3 i 50 | g7 200 Pounds in Reactor <325 430 | 4.
Bleed oA/ #4 b7 60 2% 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Chem. Anal.
#5 70 300 208 Bed Height, Feet Aerated 128.5 % Fe
uhtef ettle %
Total |25 p05 Average 80 | 30, ey oz Settled 34 4 % C
Total Feed 7 Fed Product Separator 20 352 Compacted (3.0 % Oil
Recycle/F.F /67 /) - A # _.d; 794 95 22F Space Vel. SCFH/Ib. cat Sp. Grav. 26 Specific Surface
Inlet Vel 2o , * | foo EP. | ¢o5 inventory Figures sEFs m2 ‘gm
Steam Flow Rec. | gfo From d-P Meters
Res. 1.0
Loss. Lo - GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION IN ouT
% oil | Wwater Product Pour °F | SUS @ °F Mol % ff/fjt‘ c H o Mol % | SCFH T C H <]
co: Neut. 0, co,
: .5/ | No 453 | 763 2483 | 776 1552 242 Z32 | .72 - LY
ap. co
CHe | #6935 | No | vfw | z25 co: 24 | 07| 17 25 3553 |sdoe 1200 Qoo
Hyd CH.
CHe | £fo | Mo | s2f N | sspst | 297199 394¢ 258 | 97| 27| 267
P Bromine M H,
: .76 No | 6579 20.00 | (00 | 200 oo . SY 006 #0./2
oo % Fe SHs | szes | zs| .93 awg : 27 .02
N % Alc 70 C.Hy, H.0 22| 23¢
, Total
0. N ot 2294013.69\48 720s520
Totd! (9.45V3.0019.12 1550
FRESH FEED WET GAS RECYCLE| COMSB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/hr #/hr % m/hr | #/hr | m/hr #/hr m/hr m/hr % m/hr % m/hr a/hr % a/hr % a/hr $#/hr | #/gal | gal/hr %
CO | 2575|1459 | 235572 | 1276 172 | 4EL Zzo | (709 2028 £.9% /sy |-r027 - 027 | (437 -a27
M2 |s%o \2066 | 0.3 |48\ 455 1310 % | 4258|5269 PHo /| S2EE 1357 r27.04
02 | 24| .7/ ZhR4|1697) 228 (0032 257 | p.rf | s | (L85 1529 45T 457 1369 P14
N2 0./ | 02| .#4| 5G| pf | 224 37 | 76| HO| A/ | 53| ps
M 29 | .98 150F | 1492\ (94| 3L0¥, . 213 | 9.0 (fo40 (0] \RFF| G . G6 | Lol | ZIPY¥
C2H4 £3F| 19| 503X 28 | M| G| 77 (425 T | P Fe7| .76
C2Hs LHS| 20| koo 74 J2 | G/ | foR | L3R| 20 | 4o | FZzd| [0
CaHe L6\ 23| Gé¢ g5 | G5 | ses| rof | 452| .23 | 49 | 575 138 £69 62| 35
ceHe B3| Lew| 12e A9 | | 2| .23 | 20| .4 | /3 | teo| .37
C4H8 RN BWA/i 47 $9 | 5| 4l | 79| /2 | SF | Heo| 9% 478 b0 | Lo5]
CaH10 (2| 03| L.7K W (| Lb| 17 | AR 93 | | (oo | .30 3LATA AN
CsH10 A | 06| 420 257 | A | 24| 3/ | 40| .06 Fo | 250 | 40 Hdo|S4o| .28
CeH12 L8| 0a| Lok L0 | g0 |l | @ | 5| w0R | /2 | Loo | 24 A4RATIIN T,
o (7154 S/ | 46 513 | 4277 1074 o i1 VL8| 6.5 |(loY]
é)'.? [
WATER 243 | 740 716 7/3
ToTAL F#77 | %2340 17YST27/ S50\ /K | 979977 57 0001|4037 o000 Ve 74 1494,
H2+co s £27
H2/CO 14e7 RE27 (X734 5
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr || EFFLUENT RATIOS || CONTRACTION: 40./
% H2/C0 H2 7 CO
COFed | #/hr | #/MCF | g/M3 | Gal/hr | Gal/MCF| cc/M3 Wet Gas H2/H20 | 4 77 CO Conversion: g5 7
C1+C2 1452 | 244€) 230 | 37320 oil C02/C0 /.73 | H2 Conversion: 47 7
- (H2) (C02)
o+ stox |P25EC| £o3 |/7579 Wate (H20) (CO)| &- 74 % *Co = 704
U | suzg |Hte| 207 | 1287 Tote!
uit. o 7457 | 278 |17/5G | (¥9¥ | 423 (7280 o e o
iel alculations as: “oil" i i i 3
co2 (709 |e70f | 569 | 7.2 H20 by difference on Hydrogen. il fiesires heretove inoludn tonca o arbon, ond
oxygenated compounds. Stundqrd cubic_feet measured at 60 F and 14.7 psig. Cubic Meters
H20 1f% /ﬂﬂ /72),7 measured at O C. and 14.7 psig. g/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Numb fo I From sMey F-o§ Hr._ogoo fo(‘k/{_&fﬁ Hr. 07222
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 295 ASTM Hempel Dist. I In Reactor at Start of Period! $95°s5” Particle Size
Oxygen 293f O, Preheat, “F “67 Prod. %{’f “F % | A.P.I. | Fresh Catalyst Charged — Screen Sedimentation
Nat. Gas ‘/267 Gas Preheat, °F 7547 AP ‘,¢i to 400 720] 51.3 Catalyst Recharged Frac. M % M %
Total 7707 | o | Reactor Press. As50 'BP /e 400-550| 17, 264 Total SF s |On40] 420+ | , 1 8O+
FreshFeed | 5 o02 Steam Back Press 5% 550+ Catalyst Taken Out &y | 100 419150, | 8040
F FbyC 24 2f Temperatures, °F 10% | 740 In Reactor at End of Period | 7.0 || 150 |149-105| ,73 | 40-20
Avg. F.F. Heater Outlet 20 | 59 200 | 10474 | 22| 20-10
Wet Gas 266 Catalyst #1 5% 30 | i WATER 250 | 73-62 | 44 10-0
Contraction 5%/ #2 229 0 | 22y Temp. % Reactor d-P, H;0 325| 61-44 | 47
Recycle JE i #3 200 50 | ,ep 200 Pounds in Reactor <325 430 |43
Bleed 3707 #4 A 60 17“ 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Chem. Anal.
#5 70 | Zpm 208 Bed Height, Feet Aerated 4176 % Fe
Total 21 S21 Average 80 240 ";% /0.2 Settled 248 % C
Total Feed 3y 3f¢ Product Separator 90 2 fo Compacted 13578 % Oil
Recycle/F.F. ler /}»’é’-ﬁéﬂf #—“ 272 95 ;7 f Space Vel. SCFH/Ib. cat. Sp. Grav. 2.5 Specific Surface
Inlet Vel. 108 o #y 767 EP. 1ypo Inventory Figures o m2‘gm
Steam Flow Rec. | 2f.0 From d-P Meters
Res. 10
Loss. 5o GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ oo
% oil Water Product Pour °F SUS @ °F Mol % rSngf'!ri C H o Mol % ic/ir: C H )
€0: | o I | ves| sms 1% | s4f00| 7275 1550, % | uir 2 64 i
M lires | W | s |z co: 45| s 30 C | owr  |ss0a 0202 1204
CHe | g7y e 79 . 954 | 294 | 29.74 cH- Zex 123 | /23| #.9:
M| zeo |0z e L1z 238 6.72 M| sgec |acos .08
o % Fe M M2 126|334 N -
N, % Alc 4o C.Hy H20 S0l 2.5
o N Tore! 3347)12.£9/0.00] 1522
Tore! (9.4 81349 49 44\ 1550 f
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wr_Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/hr | g /hr % | m/hr [ #/he [ om/he | #/Rr m/he | m/he % | m/he % | m/hr a/hr % a/hr % a/hr #/hr] #/gal [gal/hr| %
O || os| 22\ Hof| (148 | 4ToY béd | (F6Y 2097 L3R\ 097\-1033|-1033 /299 - 10.32
M2 5%/ | 2006 s0/3 | 4ERT| 653 | 25 54A | Y50 5717\ 2T HA0/k 1743 2724
2 | 4G | ¥ 281 1f 13| 253 1 EE 297 | 106! (/93 |2 47 lint| LFE| LEF | 1545 276
N | — = = | fF] /R 23 A7 | 47| 55| )| Fol| .2
CH4 Zb | (23| JESR| 154K ZsK| 42 LG | AT/ | 10.92 | (643 14or| 92 | 9R | Zé6 | Z4ef
c2n4 (42| 20| Si6o 78 | 78| 58| 9f | 425 .o | 40| 232 .f0
C2He L7/] 2| 720 | I | Lop| 1/ | 4s5B| 24| F6 | 795 (o4
C3Hé LFo| 25,250 AT | G | fe) | L2F | 163|257 75| guo¥| L350 7451 421 457
c3Hs /| 06| 264 A3 | .25 | ap| 29 | 2| 06 | /8 | (5p|
Cans F¥| /3| 728 SA | S@ | S| s | & F | SH | #32| LfoA 652 60| L13
C4H10 (2| 0F| L7 L2 M5 ST e || 03 | /| feo| .30 YA AR A
CsH10 S| 07| 490 27 | 27 | JFo| | ¢s| 07 | (35| 29/ .70 470 | s¢o| 9/
CéH12 (| 03| 257 0 | (2 | ol | 3 | 07| b3 /| (B .36 P ARSI A
o (52.96) A | SE HoT | 2287| f/4 |25 | 650 £77
WATER I R eary 7z Gs7
ToTAL B o ZARTZ I 128925276 SHGE | FE92 | 7999 7587 (90| Ae.oF 7779 7457 ¥4
H2+CO 3207 £7/
H2/CO (67 ﬁ} A A, 243
"~ ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS | CONTRACTION: _s%Z 0
% H2/C0 H2 7 CO
COFed | #/hr | #/MCF | g/M3 | Gal/hr | Gal/MCF| cc/M3 | Wet Gos H2/H20 | 4 ;;4 CO Conversion:  Jz o
CHC2 | esf | 27532 227 | 3£3F oil C02/C0 | ,57p | H2 Conversion: (7.7
St | 5237 | Hst| Zsa |soxo Water 200 o) 228 Hafpco = 706
| h62 (7743 | 4ont |so20% Total
utt. o §257| 679 (/%82 (2| (of Isvéo v _ _
coz H20 Ele‘iif(;‘all’::lanons assume “oﬂ"" fanHZ, ond is found_ by difference on Corbor':, and
(5657|5272 | 4.8 |rist6 oxygentted compounds. Stamdard cubit feet mecsred oy S0 T ol |y3rocarbon froction of
H20 1526 | 777 |lé457 measured ot O C. .and 147 psig. g/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Numb 41 A

8 Hr. 0700

From _8/31/48 Hr._1200 to _6/1/4

FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press 262 ASTM Hempel Dist. In Reactor at Start of Period| 740 Particle Size
Oxygen 2870 O, Preheat, "F 458 Prod gﬂ' gg;g- °F % | AP.l | Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 4340 Gas Preheat, °F 772 API . to 400 68 51, Catalyst Recharged Frac. M % M %
Total 7210 39.8 Reactor Press. 250 1B.P 116 400-550 18.0 32.4 Total 740 On 40) 420+ 13.4 80+
Fresh Feed 12 Steam Back Press 5% 550+ Catalyst Taken Out . 68 100 [419-150 8 80-40
F FbyC Temperatures, °F 10% 158 In Reactor at End of Period | gnp 150 | 149-105 8,7| 4020
Avg. F F Heater Outlet 20 102 200 | 104-74 9. 20-10
Wet Gas 3820 Catalyst #1 480 30 212 WATER 250 | 73-62 3, 10-0 :
Contraction| 43,7 #2 470 40 232 Temp. % {Reactor d-?, H,0 325 | 61-44 7.9 ]
Recycle 18160 #3 299 50 252 200 Pounds in Reactor <325 43-0 21.7
Bleed 3510 #4 486 60 274 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Cherm Anal
#5 70 204 208 Bed Height, Feet Aerated < Fe
Total 21670 Average 80 322 A.P.IJ 1041 Settled % C
Total Feed 34170 Product Separator 90 348 Compacted % Oil
Recycle/F.F 1.73 95 378 Space Vel. SCFH/Ib. cat Sp. Grav. ‘5,0 Specific Surface
Inlet Vel EP. 402 Inventory Figures 50,8 i 7.2 m2 gm
Steam Flow Rec 98,0 From d-P Meters
| Res 1.0
| Loss 1.0 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% oil | water Product Pour °F | SUS @ °F Mol % | SCTH | ¢ H o Mol & [ SCEH T C H o
| co; Neut 02 co.
Lo 1.31 | No. | 34.2 | 8.5 238,08 | 7.44 14.88 2.4 W79 | .79 1.58]
CH Sap co, co !
‘1 85,00 | No | 31.6 | 8.2 6.60 A5 | .15 .30 33,9 111,18 11.18 11.18|
C.H Hydrox. CH CH.
e 9.64 No. | 41.8 ‘ 155,68 | 9.73 | 9,73 38,92 5.4 1.78 |1.78| 7.12
- Bromine C.H, H,
CyH: 2Hs :
3.81 | No | 59,2 33,00 | 1,10 | 2,20| 6.60 57.4 118,93 37.86
f 4 C,H N:
CHo W24 | %Fe e 19.36 441,32 3,42 0.9 .30
H.0
N2 % Ale 6.5 CaMo 1.74 03| .12 .30 4,84 | 2,42
o, N, Total
: 32,98 13,75 |49,82
Total 18.89 13.52| 49.24 |15.18
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON REACTION
T T Measured At Wt Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% i m/he | gt /hr % m/hr | #/hr | m/hr #/hr m/hr m/hr % m/hr % m/hr a/hr % a/hr % a/hr #/hr| #/gal | gal/hr %
< 33,9 | 11.18| 313,04/10.86] 1.09|30.52| 2,01 | 56.33| 6,20 | 17.38/ 19,30 8.21 [10,10 = 9,17 - 9,17 17.98 -9.47
H2 57,4 18,93 37.86/44.70| 4.51] 9.02| 8.32 | 16.65| 25,51 | 44,44 49,3 83 |41,61 -10.6 -21.22
co2 2.4 .79 34.76(13.69. 1.38/60.72| 2.55 |112.07| 7.81 | 8,60 9,5 12,74 1.76 1,76/ 15.74 3.52
N2 0,9 «30|  8.40| 34| .03 .84 .06 1,55 .29 .49 .54/ .25 .3Y - .24
CH4 504 | 1,78 28.48/21.66 2.18/34.88| 4.02 | 64.38| 12,36 | 14,14/ 15.70/16.38 |20.15 2.24 2,24/ 20,04, 8.96
C2H4 2.02| .20| 5.60 .37 | 10.34| 1,15 1,15 1.28/ 1.52 | 1.87 .37 W74 6.62 1.48
C2Hs 1.19| .12| 3.60| .22 | 6.64 .68 .68 .76| .90 | 1,11 .22 .44 3,94 1,32
C3H6 2.02] .20 8.40| .37 | 15,50} 1.15 1.15 1.28] 1.52 | 1,87 W37 1,11 9,93 2.22 13.95 6.25/2.23
C3H8 .40| .04/ 1.76| .07 | 3.25 .23 .23 .26] .30 .37 .07 .21 1,88 .56
CaHg 1.68] 17| 9.52| .31 | 17.57| .96 .96 1.07] 1.27 | 1.5 «31  1.24/11,09] 2.48 16.69 6.10|2.74
C4H10 .18 .02) 1.16| .04 2.14 .10 .10, .11 14 .17 .04 216] 1.43 .40 2.14/ 4.86| .44
C5H10 89| .09] 6,30| .17 | 11.63 .51 .51 .52 .68 +84 .17 .85 7.60| 1.70 11.63 5.40(2.15
C6H12 «37) J04] 3.36| .07 | 6.20 .21 .21 .23 .28 +34 .07 .42 3.76 .84 6.20 5.50|1.13
o -- .00 | .0q .00 .00
WATER 5.65 | 6.95 1.26 ‘8:88’
TOTAL 32,98 422,54 10,08/ 175.6|18.58 | 324.25| 57,06 |90,04 100,01] 81,29 gg.sq 14,40 00,01 8,69
H2+Co 30.11 5,60 10,33
H2/co 1.60 14,24 4,14 2, 4,12
ULTIMATE YIELDS WEIGHT BALANCE #/he % #/hr EFFLUENT RATIOS | CONTRACTION: 43.7
% H2/CO0 H2/CO
COFed | 4/hr | #/MCF| g/M3 | Gal/hr [ Gal/MCF| cc/M3 | Wet Gas 175.7 325.4 || H2/H20 | 5,99 CO Conversion: 82.0
C1+C2 30.60 52,88 4,23 71,53 Qil 19.1 19.1 €02/Co 1.26 | H2 Conversion: 56,0
W, (H2) (C02) -
C3+ | 55,69 | 56,20 4.50 | 76.10 ater 80,0 80.0 || (N2 (COD 7.56| H, +CO = €5.7
4+ l23.88 | 37.54] 3.00 | 50,73 Total 274.8 | 64.9 | 422.5
Uit. Oil
50.61| 4.05 | 68,49| 8,69 | 0,70 9
o 98,91 | Yield Calculations assume “oil” is CH2, and is found by difference on Carbon, and
€02 15.74 | 77.31] 6.18 | 104,50 H20 by difference on Hydrogen. “Oil" figures therefore include hydrocarbon fraction of
o . . o oxygena:jed'c%mgoungs,] it?ndcrd cub;:afee' ]nge;zsured at 60 F and 14.7 psig. Cubic Meters
measur . {f / = =
H20 101.70| 8.14 |137.65 asured ot O C. an psig. 9/ 1 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Number______ 41 B From _6/1/48 Hr._0800 to 6/2/48  Hr. 0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 265 ASTM Hempel Dist. In Reactor at Start of Period| 672 Particle Size
Oxygen 2640 0, Preheat, °F 440 Prod. g!{ g!sg' °F % | A.P.I. || Fresh Catalyst Charged 100 Screen Sedimentation
Nat. Gas 4260 Gas Preheat, °F 709 API 46.7 to 400 53.1 Catalyst Recharged Frac M % M %
Total 6900 38.3 Reactor Press. 250 1.B.P. 108 AOO-SSQB 6l34.2 Total 778 On 40| 420+ 14.1 80+
Fresh Feed 12200 Steam Back Press 5% 550+ Catalyst Taken Out 78 100 | 419-150 4.0 80-40
F FbyC Temperatures, °F 109% 145 In Reactor at End of Period 694 150 | 149-105 9~§| 40-20
Avg. F F Heater Outlet 20 174 200 | 104-74 9,7 20-10
Wet Gas 5000 Catalyst #1 635 30 ™ WATER 250 | 73-62 4.4 10-0 !
Contraction #2 40 Temp. % Reactor d-P, H,0 325 &1-44
50,7 628 218 : 9.9 |
Recycle 18070 #3 655 50 238 200 Pounds in Reactor <325/ 43-0 19.4
| Bleed 3929 #4 620 60 260 203 Density, Ibs./cu. ft Density, Ibs./cu. ft Chem. Anal )
#5 70 208 Bed Height, Feet Aerated < Fe [
290 ;
Total 21999 Average 80 320 AP.I. 10,5 Settled % C
‘= Total Feed 34199 Product Separator 90 Compacted < ol ‘
Recycle ‘F.F 1.80 95 ane Space Vel. SCFH/lb. cat. Sp. Grav. 5.0 ( Specific Surface
| Inlet Vel EP. Inventory Figures | m2 gm |
i 408 49,3 R #
Steam Flow Rec. 0 From d-P Meters | I
Res 1.0 :
Loss. 1.0 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N . ouT
% il Water Product Pour °F | SUS @ °F Mol % g‘C/f‘t‘ C H [S) Mol | SCPH c @ H
co: Neut 0, co,
1,53 | No. 46,0 |34,5 223,04 6,97 13,94 1.8 +58, .58
CH. Sap co, co I
83.80 | No. |40.3 |27.7 7.48 W34 34,8 | 11,2011.20, 1
C.H Hydrox CH, CH. |
s | 10430 No  |57.4 150.72 . 2.8 .90, .80 3.60
C.H. Bromine C,H, H. | 1
o 4,07 | No 59,7 34,80 - 60.2 | 19,38 138,76 |
N ]
CHio 21 | %Fe CHs | 20,24 0.4 13
C.H H.0
N: 0g | %A 8.5 © 1.16
0. N2 .28 Torel 52.19) 12.6846,20 14.28
Total 18.21 13.37 48.52 14.28 1 !
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt_Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/he | #/hr % m/hr | #/hr | m/hr | #/hr m/hr m/hr % m/hr | % m/hr a/hr | % o/hr | % a/hr #/hr | #/gal | gal/hr %
co 34,8 11,20 313,60 7.81| 1.0 .84 1.24] 34.68| 4.53 | 15,73/ 17.48| 5.77 | 7.3q - 9.96 - 9.96.11.07 ! - 9.96 |
H2 60,2 76| 44.97 7.13 14.26| 26.06 | 45.44 23,19 |41.00 -12.25 -24.50 3 .
co2 1.8, . 11.08 | 11.6612.94/ 14,11 |17.88  2.45  2.45 21.87 4.90
N2 0.4 .13 3.64| 1,14 .66 .79) 5_@‘_.5_1_
CH4 2.8| .90 25,20/19.39] | 11.23 | 12.13/13.46/14.31 |18.1d 2.18 2,18/ 19.46] 8.72
C2H4 1.99 1.15 | 1,18 1.28 1.94 o3 .62 5,54 1,24
C2Hs 1,56 .90 .90 1,00/ 1,15 | 1,45 .25 +50| 4,468| 1.50
C3Hé 1.92] .25 10,5 «30] 12.63| 1,11 | 1,11 1.23] 1.41 | 1.7 30| .90 8.04| 1.80 11.37 6.25| 1.82
C3H8 .33 .04/ 1.76 .05 2,12 .19 .19 .21 .24 .30 .05 215 1.34 <40
C4Hg .94 .12/ 6,72 .14 8.08 .54 .54 .60 .68 .86 .14 .56 5.00] 1,12 7.68 6.10| 1.26
C4HIO0 .20 .03| 1.74 .04 2,09 .12 L2/ 13 L6 .20 04| .1§1 1.43 .40 2,00 4.86| 43
CsHI0 42| ,06| 4.2 .07 5,05 .24 .24 .27 .31 «39 .07 +35 3,12 .70 5,05 5.40| .94
CeH12 .20/ .03 2,52 ,04| 3.03| 12 el a3l .16 R .04 .24 2,14 .48 3,03 5,50| 58
oL (25.90 W19 | .24 1.85/16.52| 3,70 25,90, 6.50| 3.98
2.22
WATER 5.06 | 6.40 4,44 ‘¢ .os)
ToTAL 32,10|406.72 13.19/237.7| 15.86|285.90| 57,94 | 90.12100.0| 79.04 |99.97 16.33 99,99 .12 8.94
H2+Co 30.58 6.96 8,37,
H2/co 1.73 1 5.76 5,75 z.gg] 5075
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS | CONTRACTION: 50,7
% H2/C0 H2 /CO
COFed | #/hr | #/MCF | g/M3 | Gal/hr | Gal/MCF| cc/M3 Wet Gas 237.7 285,7 || H2/H20 6.56 ] CO Conversion: 8849
C1+C2 | 59 46| 35.38] 2.90 | 49.04 . oil 40.9 40.9 || C02/CO 2.45 | H2 Conversion: 6342
H -
G+ | 37,50 58.90| 4.83 | e1.68 Water 80.1 80.1 || (1202 16.04| Hp # 00 = 72.6
Ca+ 28,21 | 44.15) 3.62 | 61.21 Total 368.7 | 88.2 | 406.7
ute. ail 55,12 4.52 | 76.43| 8.98 | 0.74 |104.56 ) -
02 H20 \t”ue!i ‘Cfulcu!utlons &szume ”0“”0ils C'HZ, ondhis found by difference on Carbon, and
y difference on Hydrogen. "Oil" figures therefore include hydrocarbon fraction of
21,87 |107,81| 8.84 149,48 oxygenated compounds. Standard CUbiCI feetg;eosuredr!nto rgO I?C:nde HYJr?:s?g'. Cub’i‘:: »'z‘u?s
H20 91.08| 7.47 | 126.32 measured at O C. and 14.7 psig. g/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET
Synthesis Run Number__41 ¢ From _6/2/48 Hr._o800 to_6/3/48 Hr._0700

FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH “% Generator Press. 270 ASTM Hempel Dist. In Reactor at Start of Period 694 Particle Size
Oxygen 2570 O, Preheat, °F 465 Prod. Eﬁ g:;g- “F % | AP.1 | Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 4230 Gas Preheat, °F 746 API 47.7 to 400 75 54.4] Catalyst Recharged 76 Frac. M i % M %
Tetel | ga0g a7.8 | Reoctor Press 250 18P 124 400550, o ny gl oMo 770 |On 40| 420+ |2_2.1 80+
Fresh Feed | 11000 Steam Back Press 5% 550+ | Catalyst Taken Out 51 100 |419-150|45 5| 80-40
F FbyC _Temperatures, °F 109 152 In Reactor at End of Period 79 150 | 149-105 6.4 40-20
Avg F F Heater Outlet 20 174 200 | 10474 | g gl 2010
il
Wet Gas 4800 Catalyst #1 30 30 194 WATER 250 | 73-62 | 5 4| 100
Contraction| 57,1 2 845 40 214 Temp. % Reactor d-P, H;0 325 61-44 7.3 I
Recycle 16980 #3 &0 50 234 200 Pounds in Reactor <325 430 |4 '
Bleed 3452 #4 640 - 60 254 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Chem. Anal )
#5 70 274 208 Bed Height, Feet Aerated 4p9 o % Fe ,!
Total 20432 Average 80 304 A.P.T.| 10.4 Settled 180.0 % C ‘
Total Feed Product Separator % 42 Compacted 19 o | % O |
Recycle/F.F 172 95 374 Space Vel. SCFH/Ib. cat. SpGrav. o Specific Surface |
Inlet Vel : E£p. 404 Inventory Figures 45.0 1.2 T megmi
Steam Flow Rec 9.0 From d-P Meters ) I
Res. 1.0 :
! Loss GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ P
% il Water Product Pour °F | SUS @ °F Mol % E‘C/fjj c H ) Mol % | SCEH | C [ H [
co. Neut 0. Co,
: 1,47 | No. | 39,2 39,2 216.96 6,78 3.56 1.7 #53] o5 11,06
CH. Sap co, co
85,71 | No. | 42,2 38,3 7.04 S U1 1 .32 31.8 9,99 9.99 19,99
C.H Hydrox CH, CH. i
e 9,20 | No | 66,2 153,12 9.57| 9.57 5.2 1.63| 1. 6.52 |
C.H, Bromine C,H, H,
Gl 3.43 | No | 71,7 30.90 | 1.03| 2,06 6.1 N 58.7 | 18.43 36.86,
) H :
CaHio 20| %Fe e 16,72 38| 1,04 3,04 2.6 .82
. C.H H.0
N2 % Ale 8.9 o 1.16 02| L0820 5.66 2,83
0. N, Total
z 31.40/12,15 49.0413.88
Toto! 17,94(13.01 47,7013,88
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON REACTION
T Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats,
% | m/hr #/hr % m/hr | #/hr | m/hr #/ht m/hr m/he % m/hr % m/hr a/hr % a/hr % a/hr #/hr | #/gal | gal/hr %
co 31.8 9,90 | 33,88 36.08| 5.14 | 1513177 6.43 | 8.87 - 8.7d - 8.70 12.91 - 8.70
H2 58,7 | 5.'[2} 11.44] 6.09 | 12,18] 24.42 50.16] 30.51 |42,08 «12.3 -24,.68
co2 1.7 18.70| 2.37104.28] 2,52 | 111.05| 10,10 | 12,62 17,43 1, 3,98,
N2 2.6 82 22,96] 1.03| 13| 3.64| 14 3.88 .56 .70 <91 +i
CH4 5.2 | 1,83 26.08|18,08] 2.29| 36.64| 2.44 | 39,02 9,77 12.21 (16,84 8 .81 8.11| 3.24
C2H4 1.72)  .22| 6.16] .23 | 6.56 .93 .93 1,09 1.16 | 1.6 z»_s} .46 4,60 .92
C2He 1.03) .13 3.90] .14 4.15 56 «56 86| .70 97 o14 .28 2,80 o84 |-
C3H8 1.77|  .22| 9.24| .23 9.84 <96 .96 1.12( 1,19 | 1.64 «23 .69 6.90| 1,38 8.86) 6.25| 1.42
C3H8 .32 .04/ 1.76| .04 1.87 <17 17 .20 .21 .29 .04 .12 1.20 .32
C4H8 1.57| ,20/11.20| .21 | 11.93 «85 «85 .99 1.06 | 1.46 .21 .84 8.40| 1.68 11,33 6,10 1.86
C4H10 «20| .03| 1.74| .03 1,85 .11 .11 .1ﬂ .14 .14 <03 .12) 1.20 «30 1.85 4.88| .3
C5H10 59  .07| 4.90| .07 5.22 .32 o32 W37 .39 .54 .07 .35 3.50 »70 5.22 5,40 .97
C6H12 .25 .03 2.52| .03 | 2.68 14 W14 .18 7 .23 .03 .18 1.80 .36 2.68 5.50| .49
oiL (40.04 .29 .44 2.86 28.63| 5,72 40.04 6.50| 6,16
)
WATER 4.72 | 6.5 9.22 4.5
TOTAL 31.40| 388.94 12,66/ 231.3| 13.46] 246.31| 54.01 | 85,43| 99,99 72.50 100.0d 17.94 99,97 69.94 11.24
H2+CO 28.42 6493 7.38)
H2/CO 1,84 4.73 4,72 2.83| 4,74
e ——
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr__|| EFFLUENT RATIOS | CONTRACTION: 57.1
% A2/ C0 H2/C0
COFed | #/hr | #/MCF | g/M3 Gal/hr | Gal/MCF| cc/M3 Wet Gas 251.3 246.0 H2/H20 | 8,46 ] CO Conversion: 87.1
C1+C2 | 15,51 | 23.65| 1.99 | 33.65 oit 58.0 58,0 |[ C02/CO | 1.96 | H2 Conversion: 66,9
Cc3+ 51.63 | 75.43| 6.17 [104.33 Water 84.0 84.0 fﬂgé,‘fgﬁ; 12,69 Hp#CO = 74,0
Ca+ 43.53 | 61.72| 5.19 | 87.76 Total 373.3 95,8 | 388,9
Uit Ol 69,08 5.88 | 99.43 | 11.,28| 0.95 | 134,24
Yield Calculations assume “oil” is CH2, and is found by diff
co2 | 19.92 | 87,73 7.37 hes.es H20 by difference on Hydrogen.  “O" figares therefore inciude Rydrecoron oroomortn
oxygenated compounds. Standard cubic feet measured at 40 F and 14.7 psig. Cubic Meters
H20 84,96 7.14 [120.74 measured at O C. and 14.7 psig. g/M3 = 16.91 X #/MCF. cc/M3 = 14%.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Numb 41D From _6/3/48 Hr._o800 to 6/4/48  Hr._0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 274 ASTM Hempel Dist. In Reactor at Start of Period| 719 Particle Size
Oxygen 2500 O, Preheat, °F 450 Prod BEI gi;g- °F % | A.P.l. | Fresh Catalyst Charged 78 Screen Sedimentation
Nat. °|
at 'Gos 4200 Gas Preheat, °F 665 AP 43,8 to 400 7 51 Catalyst Recharged Frac M % M %
Total 6700 | s7.3 | Reactor Press 250 18.P. 120 400-550), ¢ 4 2o Total 797 |On40] 420+ o9 5 80+
.
Fresh Feed 11700 Steam Back Press. 5% 550+ Catalyst Taken Out 72,7 100 | 419-150 37.2 80-40
F F byC Temperatures, °F 109% 156 In Reactor at End of Period 724, 150 | 149-105 4, 40-20
Avg. F. F Heater Outlet 20 182 200 | 104-74 5.1 20-10
Wet Gas 4600 Catalyst #1 640 30 208 WATER 250 | 73-62 1. 10-0
Contraction| 49.6 #2 &850 40 232 Temp. % Reactor d-P, H,0 325 | 61-44 5.1
. f
Recycle 16560 #3 675 50 250 200 Pounds in Reactor <325 43-0 16,8| i
Bleed 5589 #4 640 60 o274 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Chem. Anal’
#5 70 206 208 Bed Height, Feet Aerated % Fe
Total 22149 Average 80 324 A.P.I. Settled % C
Total Feed 33849 Product Separator 90 362 Compacted % Qil
/| . f
Recycle/F.F. 1.89 95 392 Space Vel. SCFH/Ib. cat Sp. Grav. 4.9 Specn‘rlc Surface
Inlet Vel. EP 414 Inventory Figures 46.8 17.3 ! m2 ‘gm
Steam Flow Rec. 97.0 From d-P Meters
Res. 2.0
Loss 1.0 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% Oil | Water Product Pour °F | SUS @ °F Mol % fgi:‘ C H o Mol % | SC ] c H o
co. Neut 0, co,
1.41 ;«o 51,0 211,20 | 6,60 13, 2.6 .80 1.60
ap co co i
CH: | 84,98 | No | 53.3 z 7,04 26 | .18 .32 33.6 | 10,37/10.37 10.37
C.H Hydrox CH, CH. i i
) 9,46 No | 65,42 150,72 | 9.42 |9.42!37.68 6.0 1.85| 1.88 7.40 :
C.He Bromine CoHe H.
3 3+95 No 62,1 31.50 1.05 [ 2,10 6.30 N 56.6 17.47 34 .94
C,H 2
CHio .20 | FFe e 19.36 .44 |1.32] 3.52 1.2 .37
CH H.0
Na % Ak o 1.16 .02 | ,08| .20 310/ 1.55)
]
o, N: Tota 30.86|13.03 45.4413.52
Total 17,69 13.08|47.70 13,52
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON REACTION
T Measured At Wt_ Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/br | #/hr % |“myhr | #/hr | m/hr | #/hr m/hr m/he % m/hr % m/hr ohr | % a/hr % a/hr #/hr | #/gal | gal/hr %
co 33.6 | 10.37 290.36]10.18| 1.24|34.72| 1.59 | 44.42| 5.94 9.56 - 8.76 - 8,78 15,33 - 8.78
H2 56.6 | 17.47 34.94/43.58| 5.29/10.58| 6.77 | 13.53| 25.42 40.87 -10.70 ‘ -21.40
co2 2.6 .80 35.20/18.33 2.23|98,12| 2.85 | 125,52 10,69 179 2,08  2.08/19.77 4,10
N2 1.2 .37/ 10.36| .47| .06/ 1.68| .08 2.15 «27 A4 - .2
CH4 6.0 1.85 29.60/20.01 2.34]/38.88| 3.11 | 49.74| 11.67 18,77 1.26 1,26/ 12.15 5.04
C2H4 1.87] .23 6.44] .29 8.24| 1,09 1,09 1.74 .29 .58/ 5.59| 1,16
C2H6 1.19] 14| 4.20| .18 | 5.37| .69 .69 77 .87 | 1.4 L18 .36 3.47| 1.08
C3H6 1.90| .23| 9.66| .29 | 12,36| 1,11 | 1,11 1.24/ 1.40 | 1.7d .29 87| 8,39 1.40 11,12 6.25/1,78
C3Hs .26  .03| 1.32| .04 | 1.69 .15 s .17 .19 .24 .04 .12 1.16 .32
CaHs 1.19) .14, 7.84| .18 | 10.03 .69 .69 .77 .87 | 1.1q .18 .72 6.94| 1.44 9.53 6.10/1,56
CaH10 .24 .03 1.74| .04 2,23 .14 .14/ .16/ .18 o2 <0 .16/ 1.54 .40 2,23 4.86| .46
C5H10 55| .07 4.90| .09 | 6.27 .32 +32| .sj .41 o5! .09| .45 4.34 .90 6.27 5.40|1.16
CeH12 .24| .03 2,52| .04 3.22 W14 .14/ .16 .18 .2 04 .24 2.31 .48 3.22 5.50| .59
ol (27,58 .20 .25 1.97/19.00| 3.94 27,58 6.50 4,24
> 2.4
WATER 4.68 | 5.9 4.90 (4.65
TOTAL 30.87| 400.46 12.14|222.6/15.55 | 284.77| 58.34 | 89.18) 99.99| 78,75 |99.91 15.31 P9.99 59,95 9.79
H2+co 27.84 6.53 8.36
H2/co 1.68 4.27 4.26 2, 63] 4,27
ULTIMATE Y!IELDS WEIGHT BALANCE #/hr %o #/hr EFFLUENT RATIOS § CONTRACTION: 49,6
% H2 /CO H2 /CO
COFed | #/hr [ #/MCF | g/M3 | Gal/hr | Gal/MCF| cc/M3 | Wet Gas 202.6 284.5 || H2/H20 6.88 ] CO Conversion: 84,7
C14C2 | ) 21 | 33,75 2.88| 48,70 oil 27.0 27.0 | coz/co 1,80 | H2 Conversion: 61,2
(H2) (C02)
O+ | 43.68 | 63.38] 5.42| 91.65 Water 89.0 8940 |l (200 icoy| 12437 Hgt €O = 70.0
4+
c 34.13 | 49,33 4.22| 71,36 Total 338.6 | 84.8 | 400.5
Uit Oil
9,95/ 5,12 | 86,58| 9,79 | 0,84 8,
o 5 . . 118,69, 2o 1o, Colulations ssume oil? is CH2, and is found by difference on Carbon, ond
y difference on Hydrogen. “Qil" figures therefore include hydrocarbon fraction of
19.77 | 90.32| 7.72 | 130,55 erygencred compounds Sondind cubic et mscuurd ot 40 F undM|34.7'plsig}. Cubic Meters
asured af . ane sig. /| = 3 N = . N
H20 84.24| 7.20121.78 psig. o/ #/MCF. cc/ 3% gal/MCF




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Numb 42 A From _6/12/48 Hr._0800  to 6/13/48 Hr070Q
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 274 ASTM Hempel Dist. In Reactor at Start of Period 779.0 Particle Size
Oxygen 2790 0, Preheat, °F 0 Prod. g;{ g;;g' °F % | AP.I. | Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 4230 Gas Preheat, °F 780 AP 44,5 to 400 67,8 53, Catalyst Recharged Frac. M % M %
Totol | 7080 | 397 | ReactorPress 250 18P, 110 400-550119,9 53,4  Toro! 779,0 |On40| 420+ |y, 8O+
Fresh Feed 12600 Steam Back Press. 5% 550+ Catalyst Taken Out 78,0 100 |419-150 20.6| 80-40"
F.FbyC 13416 Temperatures, °F 10% 148 In Reactor at End of Period | w01 ,0 150 | 149-105 g, 8| 40-20
Avg. F.F. Heater Outlet 20 176 200 | 104-74 9.7 20-10
Wet Gas 270 Catalyst #1 616 30 202 WATER 250 | 73-62 8.1 10-0
Contraction| 56,8 #2 650 40 204 Temp. % Reactor d-P, H,0 325 | 61-44 7.5
Recycle 18540 #3 680 50 244 200 Pounds in Reactor <325| 43-0 (18,6
Bleed ea42 #4 604 60 264 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Chem. Anal.
#5 70 288 208 Bed Height, Feet Aerated 180.0 % Fe
Total | 2s38p Average 80 314 E.P.I. 10.3 Settled 179,y | %C
Total Feed 37982 Product Separator 90 340 Compacted 224,0 % Oil
Recycle/F.F. 2.01 95 78 Space Vel. SCFH/Ib. cat. Sp. Grav. 5.0 Specific Surface
Inlet Vel. ’ EP. 400 Inventory Figures 54,2 10.9 m2 ‘gm
Steam Flow Rec 98.0 From d-P Meters
Res 1.9
Loss 1, GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% Oil | Water Product Pour °F | SUS @ °F Mol % | SCFH [ ¢ H o Mol % | SCEH T C H o
€02 121 | V' | 4see | 2.5 0: 235,52 | 7.36 1479 < 1.7 W57 | .57 1,14
CHe | 5,66 | Mo | 44.1 | 31.8 02 6.16 | .14 | .14 .24 < 34,1 |11.34 11,34 34
CH, Hydmx CH, CH, .
8,98 28,6 152,96 | 9,56 | 9,56 38,24 4.4 | 1,46 |1,46] 5,84
CyHe Bromme C,H, H, \g_
3.89 No. | 61,2 30,00 | 1,00 |2,00| 6,00 59,8 [19,88 9,76
CHio 25 | %Fe CsMs 18,92 .43 |1.29] 3,44 N
N % Ale 6,7 Cetho 1.74 .08 | .2 30 H:0 5.04 | 2,52|
0, N Total 33.25 13,37 [50.64 [15.00
Total 18.52 13.11147.98 | 15,00
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/hr | #/hr % m/hr [ #/hr | m/hr #/hr m/hr m/hr % m/hr % m/hr a/hr % a/hr % a/hr #/hr | #/gal | gal/hr %
co 34,1 |11.34 [317,52 | 4,73 .41|11.48 .68 19,14 | 3,16/ 14,50(14,49| 3,84 | 4,34/-10,66|-10,66 | 5.99 -10,66
H2 59.8 [19.88| 39,76 | 48,59 4,10 | 8.88 6.98 | 13,97 | 32.47 | 52,35 52,51 | 39.45 44.63|-12,90 -
co2 1,7 «57] 25,08 | 17,31 1.49 | 65.56 2.48 109.29 | 11.57| 12,14 (12,13 14.05 N5.80] 1.91| 1.81)18.84 3.82
N2 - - - 1.51 .13 | 3.64/ .22 | 6,07 1,01 1,01/ 31,01] 1.23|1.39] .ee
CH4 4.4 | 1.46| 23,36 | 19,54 1.69 | 27.04| 2.82| 45,08 | 13,06 | 14,52 (14,51 15.88 17.96| 1,38| 1,.36(11,99 | 5,44
C2H4 1.6_51 J14| 3.02 .23| 6.55| 1,10| 1.10| 1,10| 1,33 |1,60| .23 46 | 4,06 .92
C2He 1,70 .15| 4,50, .25| 7,50 1.14 | 1,14/ 1,14 1,39 | 1,57 025 450 | 4,41 1,50 |
C3H6 : 2,00 17| 7,14/ .28|11.90| 1.,34| 1,34| 1.,34| 1.62|1.83 28 84| 7.41| 1.68 10.71(6.85 | 1.71
C3H8 61 04| 1.76] 07| 2,93 +34 W34 .34 41| .46 <07 «21| 1,85 56
C4H8 1,32 .11 | 6.16 .18 10.27 .88 88| .88| 1,06 1,20 .18 72| 6,35 1.44 9.76 6410 | 1,60
C4H10 230 .03 | 1.74] .05| 2.90 20| .20| .20] .25 .28/ .,05| .20/ 1.76 .50 2,90 [4.86 | .60
CsH10 63 .05 | 3,50 .08| 5.83 41| 41| 41| 49| 55| .08 .40] 3.53 .80 5.83 (5,40 | 1.08 :
C6HI2 .22 02| 1.68 ,05| 2.80 A5 5| L15| .18 .20]  .03| 18] 1.59 +36 2.80 /5,50 | .51
o (54.32) .39 | .44 3.88 34,22 | 7,76 54,32 6,50 | 8,36
WATER 6.0¢ | 7274 4.84) ¢4
TOTAL 33.26 405,72 863 146,50| 14,35 [244.21 | 66,63 100,08 |100,0] 88,41 09,97| 18,90 100,01 186,32 5,86
H2+CO 31,22 4.60 7,68
H2/c0 178 _ho.es 10,26 3.6 20,27
ULTIMATE YIELDS " WEIGHT BALANCE T #/hr__ || EFFLUENT RATIOS | CONTRACTION: 56.8
C07;ed $#/he #/Mé“F2 cg/Ma Gal/hr GaI/MFgF CS:/MS Wet Gas 146,85 244.2 H2/H20 | g my | CO Conversion: 9440
Cc1+C2 E0.48 |35.75 | s.02 | 51,07 Oil 0.2 . €02/Co 3.86 | H2 Conversion: 64.9
C3+ | §1.15 [90.95 | 7.69 |150.04 Water 11,3 ues || (12C02Np1.00 | Bg # 00 = 753
At | 47045 |76.12 | 6,45 108,73 Total 308.0 | 76.0 |405.7
Utt, Oil 8 .
R PN PO P S o A e T O Ty e o
= e ad ?223’1?‘7’";‘.’;‘ O T TS ST oy L g Cubic Maters
183,12 | 10.41 [176,08




THE TEXAS COMPANY — MONTEBELLO EABORATORY
DATA SUMMARY SHEET

Synthesis Run Number___42 B From __e/13/48  Hr._0800  to 6/14/48 Hr. 0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press, 276 ASTM Hempel Dist. In Reactor at Start of Period 701.0 Particle Size
Oxygen 2800 0, Preheat, °F 490 Prod. 5:‘1' ?{,‘,ﬁ' °F % | A.P.I.| Fresh Catalyst Charged 120.,0 Screen Sedimentation
Nat. Gas 4280 Gas Preheat, °F 778 AP 45,6 to 400 71.3 53, Catalyst Recharged Frac M % M %
Total 7080 39.5 Reactor Press. 250 1B.P. 112 400-550 15,8 33.d Total 821.0 On 40| 420+ 7,0 80+
Fresh Feed 12300 Steam Back Press 59% 550+ Catalyst Taken Out 79.0 100 |419-150 23.9 80-40
FFbyC 12500 Temperatures, °F 10% 146 In Reactor at End of Period | ygp o | 150 149-105| g 4| 40-20
Avg. F F Heater Outlet 20 166 200 | 104-74 11.0 20-10
Wet Gas 3880 Catalyst #1 630 30 198 WATER 250 | 73-62 5.6 10-0
Contraction| 58.9 #2 655 40 218 Temp. % Reactor d-P, H;0 325 | 61-44 22.5
Recycle 17490 #3 660 50 200 Pounds in Reactor <325| 43-0 21.5
Bleed 5797 #4 605 60 258 203 Density, Ibs./cu. ft Density, Ibs./eu. ft Chem. Anal
#5 70 280 208 Bed Height, Feet Aerated 180.0 % Fe
Total | 23007 Average 80 314 A.P.I. 10,2 Settled 1g3,0 | *C
Total Feed 35587 Product Separator 90 346 Compacted 197.0 % Oil
Recycle/F.F 1.89 95 5 Space Vel. SCFH/Ib. cat Sp. Grav. 4.7 Specific Surface
Inlet Vel EP. 396 Inventory Figures 48,0 9.9. m2 gm
Steam Flow Rec 98.4 From d-P Meters !
Res. 1.0
Loss 1.0 | GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% oil Water Product Pour °F | SUS @ °F Mol % g‘sﬁ’j c H o Mol | SCEH T ¢ H [ 0o
€0: | 1.0 | W' | 492 | 8.0 o: 236,48 | 7.39 14,78 | < 2.4 78 .7 L1.56
CHe | seue7 | Mo | s1.1| 1.0 o 7,04 .16 | .16 22| © 34.8 | 11.29/11,24  11.29
CHe | g.05 | Mo | sea1 cH. 155.84 | 9.74 | 9.74| 38.9 cH- 2,9 94 .94 3.76
C,He Bromine C,H, H,
2,94 No. | 61,6 30,60 | 1.02 | 2.04| 6.12 59,7 | 19,37 38,74
CHo L7 | %Fe CsHs 14,52 .33 | .00 2,64 N 0.2 .08
No W17 || T A 8.4 CeHho 1.16 02| .08 .20 H.0 4,50 2.25
°: N: .56 | ,02 Tote! 32.44/13.01 46,9015,10
Total 18.68 13.01| 47.9215.10 5
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wit. Balance Carbon Hydrogen Oxygen | Ultimate Oil Unsats.
% m/he | #/hr % [ m/he [ #/hr | m/hr | #/br m/hr m/he % m/hr % m/hr a/hr % a/hr % a/hr #/hr | #/gal | gal/hr %
co 34,8 |11.29 |316.12 | 8,99 | .92 | 25,78| 1,20 | 33.48 | 5,51 | 16,80 [17.92| 6.71 | 8.27|=10.09|-10.,09 | 10.63 -10,09
H2 59,7 |19.37 | 38,74 (44,04 | 4,51 | 9,02 5,86 | 11.72 | 27,01 | 46.38/49.47 | 32.87 40.53|-13.51 -27.02
co2 2.4 .78 | 34,32 120,66 | 2,12 ne1.e2 | 12,67 | 13.4514.35] 15.42 ho.01| 1.97] 1.97| 17.45 3.94
N2 0.2 06| 1.68| .62| .06| 1.68 L,08| 2,18 .38 42| .45 .46 | 57 .02
CH4 2.9 .94 | 15,04 16.50 | 1,69 | 27,04/ 2.20 | 35,14 | 10,12 | 11,06 11,80 | 12,32 15,19] 1.26| 1.26| 11,16/ 5,04
C2H4 2.25 | .23 | 6.44] .30 8,37 | 1.38 1.38) 1.47| 1,68 | 2,07 .30 .80 5,31 1,20
C2He 1.50 | 1Y | 4.50] .19 | 5.85 .92 92| .98] 1,11 1,37 .19 38| 3,37 1.14
C3Hs ) 2.41 | .25)10.50] .32 | 13.64 | 1.48 1.48]1.58| 1,80 | 2.22 .32 .96 | 8.50 1,92 12,28 6.25/ 1,96
C3H8 11 .01 44 ,01 .57 .07 07| .07 .08 | .10 .01 .03 .27, .08 |
C4H8 1.37 | .14 | 7.84] .18|10.19 | .84 84| .90 1,02 |1.26 .18 72| 6,38 1.44 9.68 6,10 1.59
C4H10 59| 06| 3.48) .08 | 4.52 «36 36| .38 44 | .54 .08 32| 2.83 .80 4.52 4.86/ .93
C5H10 64 | 07| 4.90] .09 | 6.37 -39 «39 | .42 <48 | .59 .09 45| 3.99 .90 6.37 5.40/ 1.18
C6H12 32| 03| 2.52] .04 3.27| .20 «20| .21 24| .30 04| 24| 2,13 .48 3.27 5.50 .59
ol (44.24) 32 | .39 3,16 | 27,99 6,32 44.24 6,50 6.81
WATER 6,15 | 7,58 7,70 3:52
TOTAL 32.45 405,90 0,24 197.40| 13,30 [256,52 | 61.35 | 93.75 |100,0q 81,10 P9.99| 19.14 100,01 803 3.06
H2+CO 30,66 5.43 7,06
H2/co 1,72 14,90 4.88 2,76 4,90
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS | CONTRACTION: 58,9
CO‘7;ed #/hr #/M(“}z Cg/m Gal/hr Gal/h:g-' cgc/ME) Wet Gas 197.4 256,09 || H2/H20 | 5,34 | CO Conversion: 89.4
C1+C2 19.84 |49.38 4.25 .87 Oil 42.0 42,0 C02/Co 2.30 | H2 Conversion: 86947
G+ | 52,09 |82.80 | 7.13 [120.57 Woter 107.0 107.0 | (2021228 Hp 4 CO z 76.9
cat 43,32 68,59 | 5.90 | 99,77 Total 346.4 85.4 | 405.9
Utk ait 80,36 | 6.92 [117.02 |13.06 | 1.12 |158.26 )
€02 | 17.45 |88.90 | 7.48 |126.49 H20 Ly diference.on Koo O ez S found, by difference on Corbon, and
g d ds. Standard cubic feet d at 60 F and 14.7 psig. Cubic Meters
H20 120,70 | 9.55 |161.18 measured ot O C. and 14.7 psig. 9/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Numb 42 C From_6/14/48 ___ Hr._0800 to 8/15/48 Hr. _0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 278 ASTM Hempel Dist. In Reactor at Start of Period 742.0 ) Particle Size
Oxygen 2820 O, Preheat, °F 445 Prod. gt{ :;2" °F % | A.P.l. | Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 4200 Gas Preheat, °F 770 AP 4.7 to 400 72,8 52, Catalyst Recharged Frac. M % M %
Total 7020 40.2 Reactor Press. 250 1.B.P. 118 400-550] 21.8 33.7 Total 742,0 On 40| 420+ 14.4 80+
Fresh Feed 123850 Steam Back Press. 5% 550+ 5.1 Catalyst Taken Out 80.0 100 {419-150 “'_LSOJO
F.F byC 12700 Temperatures, °F 10% 154 In Reactor at End of Period 662,0 150 | 149-105; 7.4] 40-20
Avg F.F. Heater Outlet 20 180 200 | 104-74| o g 2010
Wet Gas 4300 Catalyst #1 650 30 208 WATER 250 | 7362 | 4 | 100
Controctiasy 58.2 #2 660 40 226 Temp. % Reactor d-P, H,0 325 61-44 8.8
Recycle 3 #3 665 50 246 200 Pounds in Reactor <325| 43-0 11.8
Bleed 5520 #4 640 60 264 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Chem. Anal.
#5 70 208 Bed Height, Feet Aerated % Fe
Total 23050 Average 80 320 A.P.IJ 10,3 Settled % C
Total Feed 35400 Product Separator 90 343 ‘Compacted “% Oil
Recycle/F.F 1.87 95 384 Space Vel. SCFH/Ib. cat. Sp. Grav. 4.5 Specific Surface
Inlet Vel. E.P. 102 Inventory Figures 53.5 14,9 m2 ‘gm
Steam Flow Rec o8 From d-P Meters
Res. 1.9
Loss 1. GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ oo
% oil | Water Product Pour °F | SUS @ °F Mol | SCFH T ¢ H o Mol | SCIH | € H °
co, Neut. . 0. CO,
: 1,31 No | 51,5 | 40,9 238,08 | 7,44 14,88 2.1 .68 | .68
CHe | s4a1| Mo | s4.s| 388 o2 6.60 | .15 .18 30| © 3¢ |n.1 pa 1.1
CH, 9.70 "N~ | sea1 bl 140,12 | 9,32 | 9,32 37.2 cHe 2.9 .95 | 95| 3.70
CyHe Bromine C,H, H,;
4,80 No. | 65,7 32,10 | 1.07 [2.14] 8, 60.1 |19.59 39,18 .
Co o) *Fe CMs | 282 | .53 |1.59] 4.24 N: 0.8 | .26
N % Ale 8.7 et o8 | o1l .8 ad. |™© sz 27
9, : N2 Totel 32.59 12,74 | 47.3015.18
Total 18.52 13.24) 48.0415.18 W
STRATCO REACTOR
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/hr #/hr %o m/br | #/hr [ m/hr #/hr m/hr m/hr % m/hr % m/hr [ a/hr [ % a/hr % a/hr #/hr | #/gal | gal/hr %
co 54.1I 21.11) 311.08/10,91/1,24 |34,72] 1.49 | 41,66 6,65 17,76 (18,99 8,14 10,19 - 9‘5_;(- 9,62 13,41 - 9.62
H2 60.1 | 19,59 39.343.40 4,93 | 9.86] 5.2 | 11,83 26,45 |46,04 | 49,221 52,57 40,58 -13.67 ~27.34 |
co2 2.1 .68 29,92/22.38/2,5¢ 111.76] 3,05 [134,11| 13.64 |14.32 | 15.31]16 Qa_g_Lej 2.37 2,37, 21,33 1,74 |
N2 0.8 .26 _7.28/ .18| .02 .56] .02 .67 .11 .37 .40 .13 .14 - .24 |
CH4 2.9 .95 15.20/14.51/1.65 [26.40| 1.98 | 31.68| 8.84 | 9.79 | 10.47/10.82 |[13.54 1.03 1.03| 9.27| 4,12 ‘
C2H4 1.93| .22 | 6.16] .26 | 7.39| 1.18| 1.18| 1.26] 1.44 | 1.8 .26) .52 4.68| 1.04 | ‘
C2H6 1.25| .14 | 4.20| .17 | 5.04 .76 .76 .81 .93 | 1.18 .17 .28/ 2.52| 1,02 |
C3H6 . 1.84| .21 | 8.82| .25 | 10.58| 1.12 | 1.12 | 1.20] 1.37 | 1.7] .25 .75] 6.75| 1.50 9.52 | 6.25(1,52
C3H8 .15| .02 .88 .02 1.06 .09 .09 .10, .11 .14 .02 .08 .54 .16
C4H8 1.46| .17 | 9.52| .20 | 11,42 .89 .89 .95 1.09 | 1.34 .20 .80 7.20| 1.60 0.85 | 6.10[1,78
C4H10 .92| .10 | 5.80| .12 | 6.96 .56 .56 .60 .68 .85 .12 .48 4.32] 1.20 6.96 | 4.86(1.43
C5H10 .74| .08 | 5.60| .10 6.72 .45 .45 .48 .55 .69 .10 .50| 4.50| 1.00 16.72 | 5.40]1.24
C6H12 .33| .04 | 3.36| .05 | 4.03 .20 .20 .21 .25 .31 .08| .30 2.70 .60 4.03 | 5.50| .73
oL (35.42 .25 .3 2,53 22.77| 5.06 5.42 | 6.50|5.45
WATER 5,06 | 6.33 10.04 (iigg
TOTAL 32.59]402.66 11.35)227.64 13.63|273,15| 60.94 |93.53 | 100.0|79.88 |99.99 18.96] 99,99 V3.50 12,15
H2+CO 30.70 6.17 7.41
H2/CO 1.76 3.98 3.97] — 2,59 3.98 ]
ULTIMATE YIELDS WEIGHT BALANCE #/he % #/hr__ || EFFLUENT RATIOS | CONTRACTION: 58,2
% H2/C0 H27C0
COFed | #/hr [ #/MCF| g/M3 | Gol/hr | Gal/MCF| cc/M3 || Wet Gas 229.6 272,35 || H2/H20 6.63 ] CO Conversion: 86.6
€14€2 | 16 47 | 2a.01| 2,34 | 30.55 oit 7.2 37.2 || C02/CO 2,05 H2 Conversion:  69.8
G+ |48.78 | 76.19] 6.17 | 104.27 Water 93.1 93.1 || 2 o2 13.60 Hp#CO = 75.9
C4+ 141,49 | 64.55| 5.23 | 88.39 Total 357.9 | 88.9 | 402.6
o o 73.80 5.85 100.56] 12.15] 0.98 138.47 Yield Calculations assume “oil” is CH2, ond is found by difference on Carbon, and
R et eyt oo, S . e estrs o G0 F ok 115 s e
H20 87.84| 7.11 | 120.16 measured ot O C. ond 14.7 psig. 9/M3 = 1691 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Number__42 D From__6/15/48  Hr._0800 to 8/16/48 Hr._0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 280 ASTM Hempel Dist. In Reactor at Start of Period| 662.0 Particle Size
Oxygen 2780 0, Prehdat, °F 465 Prod. gﬂ gﬂg' “F % | A.P.1. | Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 260 Gas Preheat, °F 780 AP 45.2 to 400 70 52,7 Cotalyst Recharged Frac M % M %
Total 7040 39.5 Reactor Press. 250 1.B.P 112 400-550| 19.3 34 Total 662.0 On 40| 420+ 5.6 80+
Fresh Feed 12100 Steam Back Press. 5% 550+ Catalyst Taken Out 51.5 100 |419-150| 49 o| 80-40
F.FbyC 12700 Temperatures, °F 10% 146 In Reactor ot End of Period | g1 g || 150 |149-105| g 4| 40-20
Avg. F F. Heater Outlet 20 182 200 | 10474 | g 4| 20-10
Wet Gas 4530 Catalyst #1 655 30 206 WATER 250 | 73-62 6.2 10-0
Contraction| 55.8 #2 660, 40 208 Temp. % Reactor d-P, H,0 325 | 61-44 7.0 |
Recycle 17840 #3 865 50 248 200 Pounds in Reactor <325] 43-0 17.2 !
Bleed 5240 #4 630 60 264 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Chem. Anal |
#5 70 200 208 Bed Height, Feet Aerated 153.4 “% Fe
Total | 23080 Average 80 317 A.P.IJ 10.4 Setfled 156.0 | 7€
Total Feed 35182 Product Separator 90 350 Compacted 172.0 % Oil
Recycle/F.F. 1.91 95 a8 Space Vel. SCFH/Ib. cat. Sp. Grav. 4.2 Specific Surface
Inlet Vel E.P. 394 Inventory Figures 57,7 27.7 i m2 gm
Steam Flow Rec %8 From d-P Meters
Res. 1
Loss. 1. GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% Oit | Water Product Pour °F | SUS @ °F Mot % | SCFH T c H [ Mol | SCEH T ¢ H )
co: Neut. 02 co,
1,60 | No | 53,2 | 42,2 234,88 | 7,34 14,68 2.2 70| 7 1.40
Sap co i
CH. | 85.95 | No | 53.3 | 40.8 0 7.92 .18 | ,18 36 33.2 10,60/ 10.6d 10,60,
CH Hydrox CH, CH. ' !
>Te 9,00 | No | 52,0 154,56 | 9,66 | 9.66| 38.64 2.9 93] .93 3.72
C.H Bromine C,H, H, H
e 2.93 No. | 70,7 30,30 | 1,01 | 2,08 6.0d 59,2 18,90 37,80
CHio % Fe CH, N. !
.18 14,52 | .33 | .99| 2. 25 .80 |
H H.0 !
N: 34 | F A 8.4 CHho 1.18 .02 | .08 .20 6.12 3.06
o N, Total |
2 1.12 .04 31,93 12,23 47,6215,06
Total 18,58 12.93) 47.5415.06 | 1
.
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wit. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/hr #/hr % m/hr #/hr m/hr #/hr m/hr m/hr % m/hr % m/hr a/hr G a/hr % a/hr #*/hr i #/gal | gal/hr %
T
co 33.2 10,60 [296.80 | 12,59 1.50 | 42,00| 1,77 | 49,54 | 7,68 | 18,28 | 19,67 9,45 89- 8,83 |- 8,83 | 16,70 - 8,83
H2  159.2 [18.90 | 37.80 | 44,40 5.31 27,08 | 45,98 J -12.64 -25,28
co2 2.2 270 | 30,80 | 21,40 2,56 | 13,05 | 13.75 | 14. | 2.32| 21.89 4.64
N2 2.5 80 | 22.40 <72 .09 44 | 1,24 1. -
CH4 2.9 .93 | 14.88 | 13,08 1.56 7.96 8,89 9,57 9,80 .91 .91 8,58 3,64
C2H4 1,80 .22 1.10 1,20, 1.1 1,36 | 1, +26 52| 4,91 1,04
C2Hsé 1.23 .15 .75 75 .8 .93 | 1,17 .18 36| 3.40 1,08
C3H6 1.84/ .22 1.12 1,12 1.2 1.38 | 1.74 .26 78| 7.36] 1,56 9.81| 6.25| 1.57
C3H8 «20| .02 .12 .12 13 .14 .18 .02 .06 57, .16
C4H8 1.23| .15 .75 o785 «8Y .93 | 1.17 .18 72| 6,79 1.44 9.41 | 6,10 1,54
C4H10 .53| .06 | 3.48] .07 | 4.10 .32 .32 34 .39 49 .07 28| 2.64 270 4.10 | 4.86 .84
C5H10 J72) .09 | 6.30| 11| 7.43 44 44 .47 .85 69 .11 o55 | 5.19] 1.10 7.43 | 5.40| 1,34
C6H12 .20 .03 | 2,52 .04, 2397 | ‘.18 .18 219 .22 28 .04 .24 | 2,26 .48 2,97 | 5.50| .54
oL (29.26) .21 .24 2.09 | 19,72 4.18 P9.26 | 6,50, 4.5Q
(4.95)
| WATER 4,19 | 5.21 9,90 4.19
TOTAL 31,93 402,68 11.95 P34.22 14.12 276,27 | 60,99 | 92,92 | 99,99 79,51 100.0] 17.81 100.01 62.98 10,37
H2+CO 29,50 6.81 8.03
H2/CO 1.78 3.54 3.5¢4 2,52 3.53
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS | CONTRACTION: 55,8
Yo H2/C0 H2 /CO
COFed | #/hr | #/MCF | g/M3 | Gal/hr | Gal/MCF| cc/M3 Wet Gos 2354 ,2 276,5 || H2/H20 7.96] CO Conversion: 8343
CI+C2 | 14 89 | 27.14| 2.43 | 41.09 il 31.8 31.8 || €02/CO 1.70| H2 Conversion: 6649
C3+ | 44,53 | 65.61] 5.87 | 99,26 Woter 944 94 || (12 COD 3.53]  Hp ¢ CO = 72.8
C4+ | 36,60 | 53.67 4.80 | 81.17 Total 360.4 [89.8 | 402.7
ute. it 68,98 5.63 | 95,20 |10,37 | 0.93 | 131.41
Yield Calculations assume “oil"" is CH2, ond is found by difference on Carbon, and
co2 21589 (102,06 9.13 |154.39 H20 by difference on Hydrogen. “Oil" figures therefore include hydrocarbon fraction of
d pounds. Standard cubic feet ot 60 F and 14.7 ps&? Cubic Meters
H20 75.42] 6.75 [114.14 measured ot O C. and 14.7 psig. g/M3 = 1691 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Numb 42 E From __6/16/48 Hr._0800 to 6/17/48 _Hr. 0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 280 ASTM Hempel Dist. In Reactor at Start of Period 610,65 Particle Size
Oxygen 2830 0O, Preheat, °F 490 Prod. g:{ g:;g' vF % | AP | Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 4250 Gas Preheat, °F 85 APL 46.4 to 400 74,0 52 Catalyst Recharged Frac M % M %
Total 7080 40.0 Reactor Press 248 1.B.P. 112 400-550! 16.. j Total 610,5 On 40| 420+ 7.9 80+
Fresh Feed 12300 Steam Back Press. 5% 550+ Catalyst Taken Out 35.75 100 |419-150 50.4 80-40
F F byC 12800 Temperatures, °F 10% 149 In Reactor at End of Period 574.75 150 | 149-105 8,5 40-20
Avg. F. F. Heater Outlet 20 182 200 | 104-74 7.5 20-10
Wet Gas 4700 Catalyst #1 645 30 208 WATER 250 | 73-62 5.3 10-0
Contraction| 53.5 #2 655 40 230 Temp. % Reactor d-P, H,0 325 | 61-44 8,3
Recycle 17600 #3 660 50 250 200 Pounds in Reactor <325 43-0 12.0
Bleed 6994 #4 625 60 274 203 Density, Ibs./cu. ft Density, Ibs./cu. ft Chem. Anal.
#5 70 304 208 Bed Height, Feet Aerated 149.0 % Fe
Total 24594 Average 80 s32 A.P.I. 10.3 Settled 151.0 % C
Total Feed 36894 Product Separator 90 370 Compacted 175.0 % Oil
Recycle/F.F. 2.00 95 400 Space Vel. SCFH/Ib. cat. Sp. Grav. 4.1 Specific Surface
Inlet Vel. EP. 97, Inventory Figures 64.2 29.7 m2 gm
Steam Flow Rec. 1.2 From d-P Meters
Res. 1.2 |
Loss GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% Oil | Water Product | Pour°F | SUS @ °F Mol % | SCTH | c H o Mol %[ SCEH T ¢ H o
€: | 360 | Vet | 5.6 | 49a1 0: 239.04 | 7.47 10,04 | <% 2.2 7. 1.42
CHe | 85,95 A 60,4 | 44,1 - 7,92 .18 | .18 36| < 35.6 11,65/ 11.58 1.85
CHe | g.00 | N | sea . 154,08 | 9.63 | 9.63] 38,52 cH- 3.6 1.17) 1.17 4.68 |
T Carle 30,30 | 1.01 |2.02| 6.06 " 58.6 | 19,02 38,04
Cio 8 || *Fe CsMs 14,52 .33 | ,99| 2.54 N:
N2 34 | TA 10,0 CHo 1.16 .02 | .08 .20 H:0 4,66 233
0. Ne 102 | .04 Totel 32.45/13.43 4"~3§11M
Total 18.68 12,90 47.32 [15.30 |
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/hr | #/hr % | m/hr [ #/he [ m/hr T g /he m/hr m/hr % m/hr % m/hr o/hr % a/hr % a/hr #/hr | #/gal | gal/hr %
€O |35.6 |11.55 [523.40 | 12.75| 1.58 44.24| 1.92 | 53.81 | 8,27 | 19.82 | 20,36 10,19/ 12.02 -9.63 | -9.63 | 16.62 -9,63
H2  |s58.6 |19.02 | 38.04 | 43,19 5.36| 10.72| 6.52 | 13.04 | 28,03 | 47,05 | 48,33 34,55| 40.78-12.50 -25.00
co2 2.2 o71 | 31,24 | 21, 3.25 142,89 | 13.97 | 14.68 | 15.08 17 .3] 2.54| 2.54 |21, 5,08
N2 - - - 26| .0 04| 3,07 7] 27| .17 :j—z" .28 .04
CH4 | 3.6 | 1.17| 18,72 | 14,54/ 1.80 28,80 2 19 | 35.05 | 9,44 | 10.61|10.90 11.63 13,78 1.02| 1.02 | 8.83] 4.08
C2H4 1.ej «23 6.44| .28 | 7.8% 1.8 | 1.18| 1.2 1.46| 1.72 .28 56| 4.85 1,12
C2Hé 1.38) .17 5.10| .21 | 6.20 .90 .90 .99 1.11) 1.31 .21 42| 3,64 1,26
C3Hé 1.57 .19 7.98| .23 | 9,71 1,02 | 1.02| 1,05 1.25 1.47 .23 69 | 5,97 1.38 8,74 [6.25 |1.40
C3Hs .9 .02 .88 .02 | 1,07 .12 .12 .12 W4 a7 .02 .06 .52 .16
C4Hs 1,14 .14] 7.84] .17 | 9,54 74 .74 .76 .91 1,07 .17 68| 5.89] 1,36 9.06 (6,10 |1.49
C4H10 .67 .08 4.64] ,10| 5.64 43| .43 .44 .53 .63 ,10| .40 3.46| 1,00 5.64 [4.86 (1,16
CSHI0 66/ .08 5.60 ,10| 6,81 43 043 o 44 +53 .63 .10 <50 | 4.33 1,00 6.81 [5.40 |1.26
C6H12 «31] .04 3.36] .05 | 4,09 20| .20] .21 25 .29 .05 .30 | 2.60 .60 4,09 5,50 | .74
ol (34 .44) .25 .29 2.46 | 21.30] 4.92 B4 .44 (6,50 | 5.30
WATER 4.55| 5,37 8.12 %%
TOTAL 32.45 411.40 12,40245.60| 15,08 298.73 | 64,90 | 97.35 | 99,99 84.78100,09 17,37 100,00 68,78 11,35
H2+Co 30,57 6,94 8.44 f
Hz/co 1.65 L 3.39 3.40 2.37 s.sgl
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS § CONTRACTION: 53.5
% H2/C0 H2 /CO
COFed | #/hr | #/MCF | g/M3 | Gal/hr [ Gal/MCF| cc/M3 | Wet Gas 245.68 298,7 || H2/H20 | 10,34] CO Conversion:  83.4
C1+€2 | 17,32 | 30.34 2.62 | 44.30 oil 26.4 86.4 || C02/C0 | 1,69 H2 Conversion: 6847
S+ | 44,07 | .30 6.15 |104.00 Water 86.3 86.3 || (iooy oy 12+83|  He €O = 7Re4
Car 37.58 | 60,52 S.22 | 88.27 Total 358,53 [87.1 | 411.4
Ut Oil 68,78 5.93 100,28 | 11,55 0,98 (138,47
2 | 21,00 |121.68 .65 |162.66 H20 b ifference on Kdhagen O egires theretovecrtoas mrereaatimesfroone 4
H20 81.90 7.07 |119.55 measured at O C. and 14.7 psig. e e 0 A WO ‘43%'2",’&.%'3

|




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Number___ 42 P From _6/17/48 Hr.__o800 to _6/18/48 Hr. 0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press ASTM Hempel Dist. in Reactor at Start of Period Particle Size
282 574,75
Oxygen 2720 O, Preheat, °F 490 Prod. g:{ g;;: “F % | AP.l | Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 4180 Gas Preheat, °F 805 AP 46.9 to 400 70 54 Catalyst Recharged Frac M % M %
Total 6900 | 39,4 | Reoctor Press 245 1B.P. 108 400550, 0 4 4c 6}1 Total 574,75 |On40) 420+ |5y o1 80~
FreshFeed | yog00 Steam Back Press 59 550+ Catalyst Taken Out 26,00 | 1004191500 4 80-40
o .
F FbyC 12100 Temperatures, °F 10% 150 In Reactor at End of Period | 548,75 150 {149-105} 7 o 40-20
Avg F F. Heater Outlet 20 170 200 | 10474 | 4 g| 20-10
Wet Gas s080 Catalyst #1 45 30 203 WATER 250 | 7362 | 5 ol 100 '
Contraction 48.3 #2 855 40 224 Temp. % Reactor d-P, H,0 325 | 61-44 3.8
Recycle 18440 #3 50 244 200 Pounds in Reactor <325 430 | o .
Bleed 13021 #4 625 60 262 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Chem. Anal.
#5 70 o84 208 Bed Height, Feet Aerated 349 o GFe |
Total 31461 Average 80 308 ALP.T 10.4 Settled 147.0 ¢ | :
Total Feed 43261 Product Separator 90 236 Compacted 186.0 < Qil
Recycle/F.F. 2.60 95 368 Space Vel SCFH/Ib. cat | SpGrav. ¢ Specific Surface
26 .
Inlet Vel EP. 387 Inventory Figures 78.8 | 31.4 m2 gm !
Steam Flow Rec a From d-P Meters : i
- { ;
Res. 1 !
Loss 1. GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ P
% Oil | Water Product Pour °F | SUS @ °F Mot | SCTH | H o Mol SCEH T C T H o ‘
co: Ner 0, o " j |
1.56 SNc. 60.9 | 44.9 229,76 7.18 14.36 .24 W65 .85 | 1.30
ap. co i
CH | 84,61 No. | 62.0 | 43.5 €02 7,48 A7 | W17 o34 . 34,8 10,77 10,77 10.77
C.H Hydrox. CH, ~ CH. ¢
e | 10,29 No. | 60.5 149,28 | 9,33 9,33 5.3 1.65. 1.65 6,60, ;
C.H: Bromine C,H, i H: B
il 3,19 No | 72,5 33,90 | 1.13 |2, 6.78 NI _57.5 17,90, . 35.80._ .
. C,H | 2 | ! : i
CHo as | *Fe 27e | 15.40 35 |1.05] 2.80 | 0.5 . .18 ; ;
C.H l H.0 i | |
N .20 | #AC 8.9 o 1.16 .02 | .08| .20 | ‘ 5.26_2.63
Total ' i ! |
°. N 56 | .02 | o | 31.13 13,07, 47466 14
Total 18.20 12.89 47.10 14.70 :
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON REACTION
T Measured At Wt_ Balance Carbon Hydrogen Oxygen Ultimate Oil T Unsats.
% m/hr #/hr G m/hr #/hr m/he #/hr m/hr m/hr % m/hr % m/hr a/hr ‘w 3 a/hr l e a/hr | #/hr . #/gal | gal/hr | %
co 34,6 10,77 301.56| 13.15] 1,75 49.00| 2.11 | 59.08| 10.64 |21.41 | 19,10 12,75/ 12,57 -B8,66  -8,66  19.59 | -8.66 |
| ] ]
H2 57.5| 17,90 35.08 44,88 5,98 11.96] 7.21 | 14.42] 36.33 | 54,23 | 48,39 43.54| 42.91-10.69 | 1 ~21.38 :
co2 2.1 .65 28.60| 17,60 2.34102.96 2.82 | 124.15| 14.25 | 14,90 o 17,07/16.88 2.17 2,17 | 20,15 4,38
N2 0.5 .16  4.48 - - - - - - 16| 4 - - |- a6
CH4 5.3 1.65 26.4017.14 2.28 36.48| 2.75 | 43.99| 13.87 | 15.52 | 13.85 16.62(16.38 1,10 1.10 | 10.21 2.20 |
C2H4 1.64] .22] 6.16] .27 7.43| 1.33 | 1,33 1.18 1,60 [ .27 .54 5,01 1,08
C2He6 1,29 .17 5.10] .20 6,15 1.04 | 1,04 .93  1.24| 1,2 20 .40 | 3.71] 1.20
C3Hé 1.41 .19 7.98) .23 9.62| 1,14 | 1.14| 1,02 1.37 1.3 +23 69| 6.41] 1.38 8466 6,25 |1,39
C3H8 27 04 1.76 .05 2.12 .22 .22 .20 .27 .27 .05 A5 1,39 +40
C4H8 1.09| .15/ 8.40| .18 | 10.13 .88 .88 o798 1.06| 1.04 .18 o72 | 6.69] 144 19.62 6,10 |1.58
C4H10 .74]  .10| 5.80 .12 6,99 60 .60 .54 72 W1 a2 .48 | 4.46] 1,20 6.99 4.86 |1.44
C5H10 .59  ,08] 5,60| .10 | 6,75 .48 .48 43| .58 .57 .10 .50 | 4.64| 1,00 6,75 5,40 |1.25
C6H12 .20 .03 2,52 .04| 3.04 .16 .16 .14 .20 .29 .04 24| 2,23 .48 3,04 5.50 | .55
o (23,38 217 .11 1.67 | 15.51 3.34 £3.38 6.50 3,60
3.8
WATER 4.28| 4.29 7.66 (4.23)
TOTAL 31.13| 396.84 13.32p43.72|16,08 | 293.87| 80.94 112.07 100.02| 101.47100.0) 15.05 100.00 58.44 9.81
H2+CO 28,67 7.-73[ 9.32
H2/CO 1.66) 3.42! 3.42 2.63 .41
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr__ || EFFLUENT RATIOS | CONTRACTION: 48,3
% H2 / CO H2/CO
COFed | #/hr | #/MCF a/M3 Gal/hr | Gal/MCF|  cc/M3 Wet Gas 243 .7 293,8 H2/H20 10,17] €O Conversion: 80.4
C1+C2 | 1g. 05 | 31.17 2.87 | 48.53 oil 30.0 30.0 || €02/C0 1.34 ] H2 Conversion: 59,7
C3+ | 41,33 | 62.03 5.71 | 96.56 Water 73.0 73.0 m%)‘c(gg; 13.62 Hp ¢ CO = 67,5
C4+ | 33.55 | 50.29| 4.63 | 78.29 Total 346.7 | 87.4 | 396.8
utt. oit 58.44] 5.38 | 90.98 | 9.81 | 0.90 (127,17
Yield Calculations assume “oil”’ is CH2, ond is found by difference on Carbon, and
co2 20.15 | 95.55| 8.80 |148.81 H20 by difference on Hydrogen. “Oil" figures therefore include hydrocarbon fraction of
d compounds. dard cubic feet d ot 60 F ond 14.7 psig. Cubic Meters
H20 77.04| 7.09 [119.89 measured at O C. and 14.7 psig. g/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Number__42 @ From __6/18/48  Hr.__0800 to 6/19/48 Hr. 0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press 285 ASTM Hempel Dist. In Reactor at Start of Period| gqg g Particle Size
Oxygen 2730 O, Preheat, °F 475 Prod 8{‘1' ﬁg' °F % | A.P.1. | Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 4280 Gas Preheat, °F 780 API 49,9 to 400 76,3 54.6] Catalyst Recharged Frac. M % M %
Total 7010 38.9 Reactor Press. 245 1.B.P. 108 400-550 15.d 34.1) Total 548,75 On 40| 420+ 1,6 80+
Fresh Feed 12000 Steam Back Press 5% 550+ Catalyst Taken Out 41,75 100 |419-150 49,0 80-40
F FbyC 12300 Temperatures, °F 10% 138 In Reactor at End of Period 507,00 150 | 149-105 11,2 40-20
Avg F F Heater Outlet 20 164 200 | 104-74| o 4 20-10
Wet Gas 4050 Catalyst #1 630 30 190 WATER 250 | 73-62 3.8 10-0 |
Contraction| 50.5 #2 655 40 210 Temp. % Reactor dP H20 325 61-44 12.4 }
Recycle 16950 #3 660 50 230 200 Pounds in Reactor <325| 43-0 12.6 !
Bleed 12957 #4 625 60 250 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Chem. Anal
#5 70 276 208 Bed Height, Feet Aerated 142.0 % Fe
Total 29907 Average 80 204 AP.I 10.5 Settled 144.0 % C !
Total Feed 41097 Product Separator 90 344 Compacted 155.0 “ Oit i
Recycle/F.F 2,49 95 376 Space Vel. SCFH/Ib. cat Sp. Grav. 3.8 Specific Surface t
Inlet Vel EP. 208 Inventory Figures 82,7 m2 gm ’
Steam Flow Rec 98.0| From d-P Meters |
Res. 1.0
Loss. 1.0 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% Oil Water Product Pour °F SUS @ °F Mol % 'S“C/f,lr-i C H ) Mol % i‘c/;hp: C v e)
©: | j.60 | Mo | eo.2 | 42,4 o: 230.40 | 7.20 160 | 2.2 | .70 .70 1.40]
CH. | gauez | Mo | 59.3 | 41.3 0 7.92 | .18 .18 26| 33.9 | 10.73/10.73 10.73
CH. | gure | TR | 73.0 . 152,30 | 9.55 |9.55| 38.20 cH- 5.1 | 1.61] 1.61 6.44 |
CHe Bromine C,H, H, {
3.87 | No | 64.1 33,00 | 1.10 |2.20| 6,60 58.8 | 18,62 37.24
CdHio g | FoFe CaMe 19,36 | .44 |1.32] 3,52 N:
N2 % Ale 1.1 Crto 1.6 | .02 | .08/ .20 H:0 5.26/2.63
0 Na Torel 31.66 |13,04| 48,9414.76
Total 18.49 15.33| 48.5214.76
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION
R Meosured At Wt_Balance Carbon’ Hydrogen Oxygen Ultimate Oif Unsats.
% m/hr #/hr T m/hr | #/hr | m/he #/hr m/hr m/hr T m/hr o m/hr a/hr [ % a/hr %o a/hr #/hr | #/gal | gal/hr %
<o 33.9 | 10,73 300.44| 9.77| 1.04/29.12| 1.25 | 34.87| 7.52 |18,25 |16.,80 8,77 | 9,19 - 9,48/ - 9,48/ 11.65 - 9,48
H2 58.8 | 18.62| 37.24|37.73| 4.03| 8.06| 4.83 | 9.65| 29.05 |47.65 | 43.87| 33,86 |35.49 -13.79 -27.58
co2 2,2 .70 30.80|23.46 2.51110.44| 3,01 | 132.24| 18,05 |18,75 | 17.26/21,06 |22,08 2,31 2,31 21.53 4.62
N2 - - - .22| .02| .56 .02 67 a7 ! a7l el 13| 1 .02
CH4 5.1 | 1.61] 25.76/18,56| 1.98|31.68| 2,37 | 37.93| 14.28 |15.89 | 14.63| 16,65 [17.48 _ .76| .76 7.08| 3.04
C2H4 2.31| 25| 7.00| .30 8.,38! 1.78 | 1,78 | 1.64| 2.08 | 2.1§ +30 60| 5.59! 1.20
C2H6 1.65| .18 5.40| .22 | 6.47| 1.27 | 1.27 | 1.17| 1.49 | 1.56 .22  .44) 4.10] 1.32
C3H6 2.44| .26/10.92| .31 | 13.08| 1.88 | 1.88 | 1.73| 2.19 | 2,30 .31 .93 8.67| 1.86 11.77| 6.25| 1,88
C3H8 o3l .03 1.32| .04 1.58 .24 .24 .22 .28 .29 .04 .12 1.12 .32
C4H8 1.68) .18/10.08| .22 |'12,07| 1.29 | 1.29 | 1.19| 1.51 | 1.5 .22 .88 8.20! 1,76 11.47/6.10| 1.88
C4H10 72| .08 4.64| .10 | 5.56| .55 | .55 | .51 .65 | .68  ,10 .40 3.73| 1.00 5.56| 4,86 1.14)
C5H10 80| .09| 6.30| .11 | 7.54| .62 | .62 | .57 W75 | .7 .11 .55 5.13| 1.10 7.54| 5.40| 1.40
C6H12 .35| .04| 3.36] .05 | +4.02| .27 | .27 | .25 .32 | .34 .05 .30 2.80| .60 4.02/5.50| .73
ot (30.66 22 .23 2.19/20.40| 4.38 30.66| 6.50 | 4.72
WATER 4,86 | 11.00 (E’Z%
TOTAL 31.66|394.24 10.68928.88 12.83 | 274.06| 768.93 108.61 100.00| 95.40 100,00 16.83| 100,00 vl.og, 11,78
H2+CO 29,35 5,07 6.08
H2/co 1.74 3.88 3.86 2.61 3.86
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS § CONTRACTION: 59,5
% H2/CO H2/C0
COFed | #/hr | #/MCF | g/M3 Gal/hr | Gal/MCF|  cc/M3 Wet Gas 228,.9 273 .0 H2/H20 6.97 | CO Conversion: 88.4
C1+C2 | 15 mm | 27.02| 2.43 41.09 oil 23.0 23.0 ‘co2/c0 2,40 | H2 Conversion: 7441
G+ 50,05 | 74.51| 6.20 | 104.84 Water 98.2 8.2 || (2 €% 16407 Hp 4 CO = 79.3
C4+ 140,26 | 59.85| 5.38 | 90.98 Total 350.1 | 88.8 | 394.2
Utt. il 71.02| 6.39 |108.05| 11.75| 1.06 | 149.78 ) )
Yield Calculations assume “oil” is CH2, and is found by difference on Carbon, and
€02 |21.55 [101.44] 9.12 | 154.22 ogemted comare e o eendures thevefore include hydrocarbon fraction of
' H20 87.48| 7.87 | 133.08 measured at O C. ond 14.7 psig. g/M3 = 1691 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Number___42 B From _6/19/48 Hr._0800 to__8/20/48 Hr.
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 202 ASTM Hempel Dist. In Reactor at Start of Period 507.0 Particle Size -
Oxygen 2020 O, Preheat, °F 440 Prod 33‘_{ ggg- F % | AP.I | Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 4340 Gas Preheat, °F 735 APl 50,9 to 400 82, 54 Catalyst Recharged Frac. M % M %
Total 7260 40,2 Reactor Press. 245 1.B.P. 102 400-550 9 li;_dl Total 507.0 On 40| 420+ 0.6 80+
Fresh Feed 1 Steam Back Press. 5% - 550+ Catalyst Taken Out 5.0 100 |419-150 61.6 80-40
F.FbyC 12600 Temperatures, °F 10% 140 In Reactor at End of Period 502.0 150 | 149-105 13.6 40-20
Avg. F. F. Heater Outlet 20 168 200 | 104-74 8.4 20-10
Wet Gas 4760 Catalyst #1 630 30 190 WATER 250 | 73-62 2.8 10-0
Contraction| 56,0 #2 650 40 70 Temp e Reactor d-P, H,0 325 | 61-44 5.0
56,0
Recycle 17120 #3 660 50 232 200 Pounds in Reactor <325 430 | g o
Bleed 13028 #4 620 60 254 203 Density, Ibs./cu. ft Density, Ibs./cu. ft Chem. Anal
#5 70 274 208 Bed Height, Feet Aerated 130 ,0 % Fe i
Total 30148 Average 80 308 A.P.T. 10,7 Setted y33.,0 %c
Total Feed 42748 Product Separator 90 344 Compacted 139.0 % Oil
Recycle/F.F. 2.39 95 276 Space Vel. SCFH/Ib. cat Sp. Grav. 3.9 Specific Surface
Inlet Vel. EP. 400 Inventory Figures 85.2 21.6 m2 gm
Steam Flow Rec 98.0 From d-P Meters
Res. 1
Loss. GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% oil Water Product Pour °F | SUS @ °F : Mol % fnc/fjj C H ) Mol % | SCEH | C H o
o, Neut 02 CO,
: 1.66 No | 60.1 | 4446 246.40 7,70 15.40 2.3 W76 76 1,52
CH Sap o co
< | 84,70 No. | 63.1 | 43.0 8.36 219 | .19 »38 35.5 11,80 11.80 1.80]
CH Hydrox CH, CH. !
e | 10.12 No_ | 80.6 155,20 | 9,70 |9.70|38,80 2,6 86 .86 3.44
C.H. Bromine C,H, H;
T 3.33 No | 65.2 34.80 | 1.16 |2.32| 6,96 - 58.9 19,58 39.16
CdHio e | %Fe CaHs 16.72 .38 [1.14| 3,04 : 0.7 .23
C.H H,0
Nz 07 || %Ak 13,0 e 1.16 .02 | 08| .20 4,92 2,46
Total
0. N .28 .01 ° 83,25 13.42 47.5215.78
Total 19.16 13.4349.00 15.78 :
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/hr #/hr % m/hr #/hr m/hr #/hr m/hr m/hr % m/hr Yo m/hr | a/br % a/hr T a/hr #/hr | #/gal | gal/hr %
T
co 35.5 | 11.80 330.40/12.00, 1.51/42.28| 1,75 | 49,11| 9.54 [21,34 18,93 11.29 - -10,08| 14,83 -10,08
H2 58.9 | 19.58 39.16/41.75 5.24/10.48| 6.09 | 12,17| 33,18 | 52,76 | 46,81] 39,27!39,.60 -13.49 -26,98
co2 2.3 +76] 33.44/22,90| 2,88]126,72| 3,35 | 147.19| 18.20 [18.96 | 16.82| 21.55/21.73 2 21.95 5.18
N2 0.7 .23  6.44| .35 ,04| 1.12| ,05 | 1.30 .28 51 45 W33 .33 - ,18
CH4 2.6 86| 13.76(13.22| 1.66/26.56| 1.93 | 30.85| 10.51 |11.37 [10,09| 12.44|12.54 1,07 1,07 9.07| 4.28
CaHs 2.23| .28| 7.84| .33 9,11 1.77 | 1.77 | 1.57 2.10| 2,12 33 .66/ 5.59| 1.32
C2Hs 1.68] .21 6.30 .24 7.32| 1,34 | 1.34 | 1.19| 1.58| 1.59 .24 .48] 4.07| 1,44
C3H6 2.29| .29/12,18| .34 | 14,15| 1.82 | 1.82 | 1.61] 2,16/ 2.19 .34/ 1.02| 8.64| 2,04 12,74/ 6.25| 2,04
C3H8 W31 .04 1,76| .05 2.04 .25 .25 .22 .30, .30 .05 .15) 1.27 .40
C4H8 1.46) .18/10.08| .21 | 11.71| 1,16 | 1,16 | 1,03| 1.37| 1.38 .21 .84/ 7.12| 1,68 11.12(6.10| 1.82
C4H10 .76| 10| 5.80] .12 6,74 .60 .60 .53 72| .73 .12 .48 4.07| 1.20 6,74/ 4.86 | 1,39
C5H10 73| 09| 6.30| .10 7.32 .58 .58 .51 .68 .69 .10 .50 4.24| 1,00 7.32) 5.40| 1.36]
C6HI2 .32 .04| 3,36 .05 | 3.90 .25 .25 .22 .30| .30 .05 .30 2.54 .60 3.90/5.50, .71
o (27.44 .20 .29 1.96/16.61| 3.92 27.44| 6.50 | 4.22
4,55
WATER 4.87| 4.9 9.10 (c.av)
TOTAL 33.25|423.20 12.56260.78 [14.61 |302.91| 79.47 112,71 | 99,98| 99,16/99,98 18,62 00,00 69,26 11,5
H2+CO 31.38 6,75 7.84
H2/co 1.66 1 3.47 3.48 2.47 3,48
ULTIMATE YIELDS WEIGHT BALANCE $/hr %o #/hr EFFLUENT RATIOS § CONTRACTION: 56.0
% HZ 7 CO H2 7 CO
COFed | #/hr | #/MCF| g/M3 Gal/hr | Gal/MCF|  cc/M3 Wet Gas 260.8 302.6 | H2/H20 8,06 | CO Conversion: 85.2
C1+€2 | 18,73 | 33.52| 2.82| 47.60 ol 23.4 23.4 || C02/C0 | 1.91| H2 Comersion: 69,0
(H2) (C02)|
C3+ | 44.49 | 73.30| 6.16 | 104.17 Water 97.2 97.2 || 120 (o) 15427 Bz + 00 = 75.1
C4* |s4.88 | 57,11 4.80] 81.17 . Total 381.4 | 90.1 | 423.2
Ult. Oil
69,2 5.8 9 54| 0,97 7
=26 3 | 98,59, 1l. 137.06, Yield Calculations assume “oil”” is CH2, and is found by difference on Carbon, and
co2 21.95 [113.75 9.57 | 161.83 H20 by difference on Hydrogen Ol flgures therefore include hydrocarbon fm:non of
= < - - oxygenated c cubic feef t 60 F and 14.7 psig._Cubic Meters
H20 87.66 7.37 | 124.63 measured at O C. and 14.7 psig. g/M3 = 16 91 X #/MCF cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Number___42 I From __8/20/48 Hr.__0800 to 6/21/48 Hr._0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. ASTM Hempel Dist. In Reactor at Start of Period Particle Size
275 502.0
Oxygen 2960 O, Preheat, “F 510 Prod. g;{ ;32‘ °F 1 % | A.P.l. || Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 4240 Gas Preheat, °F 740 AP 48.4 to 400 Iﬁp_.ﬁ Catalyst Recharged Frac. M % M %
R
Total 7200 4141 Reactor Press. 234 I.B.P. 110 400-550 e 5.0 Total 502,0 On 40| 420+ 0.6 80+
Fresh Feed 12350 Steam Back Press 5% 550+ Catalyst Taken Out 11.0 100 {419-150 46.0 80-40
F.F.byC 12600 Temperatures, °F 10% 1852 In Reactor at End of Period 491.0 150 | 149-105 15.6 40-20
Avg F. F. Heater Outlet 20 180 200 | 104-74 9.6 20-10
Wet Gas 4950 Catalyst #1 640 30 200 WATER 250 | 73-62 3.4 10-0
Contraction| 54,7 #2 655 40 220 Temp. % Reactor d-P, H,0 325 | 61-44 8.6
Recycle 16860 #3 660 50 240 200 Pounds in Reactor <325 43-0 he,2
Bleed 5145 #4 620 60 260 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Chem. Anal
#5 70 282 208 Bed Height, Feet Aerated 135.0 % Fe
Total 220085 Average 80 210 ALP.T 10.4 Settled 137.0 % C
Total Feed 34355 Product Separator 90 344 Compacted 155.0 % Oil
Recycle/F.F. 1.75 95 an8 Space Vel. SCFH/Ib. cat. Sp. Grav. 3.74 Specific Surface
Inlet Vel. EP. 399 Inventory Figures 70,0 22.9 m2 gm
Steam Flow Rec. 98.0 From d-P Meters
Res. 1.0l
Loss 1.0 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% oil Water Product Pour °F | SUS @ °F Mol % gc/f"j C H [¢) Mol % fﬂC/Fh*r* [< H o
co. Neut [H co,
1.65 No. | 60.4 | 42.4 249.92 | 7.81 15.@) 2.2 72| 72 1.44
Sap. co
CHe | 84.85 | No | 61.5 | 39.8 - 7.92 | .18 | a8 .36 35.6 | 11.60|11.60 11.64
C.H Hydrox. CH, CH.
e 9.28 No. | 72.2 151,84 | 9,49 |9.49| 37.96] 2.3 75| J75] 3.00
P Bromine CoH, 2
s 3.67 No. | 69.2 31.20 | 1,04 |2.08| 6,24 59.3 | 19,32 38.64
H Nz
CHio a6 || *Fe M 18,04 | .41 [1.23] 3.28 0.6 .20
N % Alc C.H, H.0
z «39 8.9 1.16 .02 | .08 #20) 5.88| 2, 94
fe) N, Total
2 1.12 .04 32,59 |13.07 47.5&153:"
Total 17.99 13.06| 47.68 15,98
FRESH FEED WET GAS RECYCLE | COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/hr #/hr % m/hr [ #/hr [ m/hr #/hr m/hr m/hr % m/hr % m/br T o/ | % a/hr % a/hr # /hr | #/gal | gal/hr %
I
co 35.6 | 11.60| 324.80 1.94 | 54,31 | 7,51 [19.11 12,34 - 9,66 - 9,66 16,72 - 9,66
H2 59,3 6.16 | 12.31 | 23.83 | 43,15 |39,2d -13,16 ~26,32
co2 2.2 | 3.26 143.40 | 12.62 |13.34 |20.76 2. 2,54 21.90 5.08
N2 0.6 .06 | 1,58 .21 41 .38 = .1
CH4 2.3 .75/ 12.00/12.01| 1.57/25.12| 1,77 | 28,33 6,85 | 7,60 11.27 1.0 8,79| 4.08
C2H4 2.12| .28 7.84| .32 | 8,84 1.21 | 1,21 2,09 o3 .64/ 5.52| 1,28
C2Hé 1.63]  .21] 6.30| .24 | 7.10 .93 .93 1.53 .2 048 4.14] 1.44 .
C3H6 2.42| .32/13.44| .36 /15,16 | 1,38 | 1,38 | 1,54 1,74 | 2,27 .36 1,08 9,31 2.16 13.64, 6.25| 2.1
€348 .33 .04{ 1.76] .05 | 1.98 L9 | 19| .21 .24 | 3 +0 .15 1.29) .40
CaHs 1,71 .22|12.32| .25 |13.89 .98 .98 | 1,09 1.23 | 1.6 .25 1.00 8.62| 2.00 13,20 6.10| 2.16
C4HI10 95| ,12| 6,96 ,14 | 7.85 .54 | .54 .60 .68 | .1 55’4& 1.40 7.85 4.86] 1.62 |
CsH10 L94] .12) 8.40| 14 | 9.47 .54 .54 .60 .68 <8 .14 .60] 5.17| 1.40 9,47 5.40| 1,75
CéH12 43| .08 5.,04| .07 | 5.68 25| .25 .28 32 o4 .07 .42| 3.62 .84 5.68 5.50| 1,03
o 16.38) 212 | L1 1.17/10.09| 2,34 16.38 6.50| 2.52
4.49
WATER 4,58 | 8,98 (4.53)
TOTAL 32,58 412,72 13.06274.82 (14,76 309.90 | 57.02 |89.63 | 99,99 76,50 100.0d 17.83 100,00 66,22 11,24
H2+Co 30,92 7.18 8.10
H2/co 1,67 1 3.7 3.18 2,26 3.17
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS | CONTRACTION: 54.7
g % H2 / CO H2 /CO
COFed | #/hr | #/MCF | g/M3 | Gal/hr | Gal/MCF| cc/M3 Wet Gos 274 .8 309,1 || H2/H20 6.55] CO Conversion: 833
Cl1+C2 18.45 | 32.27| 2.75| 46.50 Oil 21.4 21.4 €02/CO 1.68) H2 Conversion: 6841
(H2) (C02) = 75,
C3+ | 42,95 | 70.41] 6.01] 101.63 Water 82,2 8242 || i (o) 11e00] H2 #CO =758
C4+ 1 32.33 | 53.27| 4.55| 76.94 Total 378.4 | 91.7 | 412.7
uit. Oil
66.22] 5.65| 95.54] 11.26| 0,86 | 135,65 o \‘f)ieh; gonculaﬁons Gssume "oil"o it c’m, ondhis :eul\d by difference on Carbon, and
co2 y difference on Hydrogen. Qil"" figures therefore include hydrocarbon fraction of
FL.00 L1178, 9.8 16110 casured Jr ocC :1 '1: 7 dord wb}fa’“'?s 91 X ’ O'M%)FF a"dr«‘azsiI Déé 3c"‘;;c;‘eg}
measured o . an Sig. 1 = A 8 = 3 X .
H20 82.44| 7.03 | 118.88 pela- o/ #/MCF. e/ gol/M




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Numb 42 J From _6/21/48 Hr._0800 to 6422/48 Hr. 0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press 278 ASTM Hempel Dist. In Reactor at Start of Period 491.0 Particle Size
Oxygen 2860 O, Preheat, °F 490 Prod. gﬂ g;;g- °F ] % I AP.I | Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 4230 Gas Preheat, °F 765 AP 48,8 to 400, 2,0 53,4 Catalyst Recharged Frac M % M %
Total 7090 40.3 Reactor Press. 230 1.B.P. 112 400-55 4,2 34,0 Total 491.0 On 40{ 420+ 0.4 80+ -
Fresh Feed 12400 Steam Back Press. 59% 550+ Catalyst Token Out 2.5 100 |419-150 44.7 80-40
F.FbyC 12900 Temperatures, °F 10% 150 In Reactor at End of Period 488.5 150 |149-105|35 | 40-20
Avg. F. F. Heater Outlet 20 176 200 | 104-74 9.6 20-10
Wet Gas 5020 Catalyst #1 650 30 200 WATER 250 | 73-62 3.4 10-0 |
Contraction! 55.7 #2 660 40 220 Temp. % Reactor d-P, H,0 325 | 61-44 11.2 ;
Recycle 17280 #3 660 50 240 200 Pounds in Reactor <325 43-0 12.8
Bleed 9047 #4 630 60 260 203 Density, Ibs./cu. ft Density, Ibs./cu. ft Chem. Ana7|> !
%5 70 280 208 Bed Height, Feet Aerated 1op o < Fe !
Total 26327 Average 80 310 A.P.I. 10.4 Settled 40 o % C
Total Feed 38727 Product Separator 90 342 Compacted 153.0 ¢ Oil :
Recycle/F.F 2.2 95 278 Space Vel. SCFH/Ib. cat. Sp. Grav. 4.1 Specific Surface
Inlet Vel - EP. 400 Inventory Figures 79.4 24.2 m2 gm
Steam Flow Rec 97.8 From d-P Meters
Res 1.
Loss. 1.3 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION IN ouT i
% oil Water Product Pour °F | SUS @ °F Mol % 'ﬁf/i’j c [ H o Mol & [ SCEH T ¢ H 0 }
o, Neut 0. ! €O, | | w
: .44 No. | 59.9 | 43.3 241.60 | 7.55 15.10 2.1 .69 69| 11,38
He | enee| N | s0.s | a1z co: 7.04 | .26 | .16 2] 3.6 1132 1.2 1.2,
Mo 9,72 e 76,9 . 149,92 | 9,37 |9,37,37,.48 o 2.4 .79 .79% 3.16
C,H, Bromine C,H, H: i i
4,35 No | 65,4 32,40 | 1,08 |2.16| 6.48 60.2 19,70 139,40
Cetto s %Fe SMy | 1,56 | 49 11,47 32 n: 0.7 | .23 ‘ .
Ne 39| FAe 10,0 CeHho 1.16 o2 .08 .20 |9 5.44,2.72
O N: 1.12 .04 | Total 32.73_|12.80 48.0015.42,
Total 18.71 13.24|47.28 15.42 ‘ | ‘ ‘ |
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil T Unsots.
% m/hr | #/hr % m/hr | #/hr | m/hr #/hr m/hr m/hir % m/hr % m/hr a/hr 2 a/hr ; % a/hr #/hr | #/gal | gal/hr %
co 34,6 | 11.32|316.96/13,01| 1.72(48.16| 1,88 52.65| 9.03 | 20,35 19.94| 10,91 = 9.44 - 9.44 16.61 ! - 9.44 i
H2 60.2 | 19.70| 39.40|43.39| 5.75/11.50 | 6.29| 12.57| 30,10 | 49.80|48.80| 36.39 -13.41 -26.82
coz2 2.1 .69| 30.36/21.66| 2.87126,28 | 3.14/138,06| 15,03 | 15,72|15,40| 18,17 2,45/ 2,45 21,64 4,90
N2 0.7 23] 6.44| .43| 06| 1.68 .07, 1.84 «30 .53 :
CH4 2.4 .79 12.64[12.21| 1.62|25.92| 1.77| 28.34| 8.47 | 9.26 .98| 8.66| 3.92 | |
C2H4 1.89| .25| 7.00 .27 7.65| 1,31 | 1,31 .54/ 4.77| 1.18 |
C2Hé 1,51 .20| 6.00| .22/ 6.56| 1,05 | 1,05 .44 3,89 1,32
C3H6 2.16| .29/12.18 .32| 13.32| 1.50 1.50 .96 8.48| 1,92 11.99 6,25 | 1.92
C3Hg 46| 08| 2,64 07| 2.89 32 .32 .31 39| .44 .07 <21 1.86 56
CaHg 1.63| .22/12,32 24| 13.47| 1.13 1.13| 1,11 1,37| 1.55 .24 W72| 6.36] 1,92 12,80 6,10 | 2.10|
CaH10 52| ,07| 4.06 .08  4.44 .36 «36] .35 44| .50 .08 .32, 2,83 +80 4.44/4.86| .91
CsH10 «72| .10 7,00 L1 7.65 +50 «50| .49 81| .69 .11 .55 4.86| 1.10 7,65/ 5,40 | 1,42
CéH12 31| .04| 3.36 04| 3.67 .22 .22 .22 28| .29 <04 .24 2.12 «48 3,67/ 5.50 | .67
o (28,42 20| .23 2.03/17.93| 4.06 28.42| 6,50 | 4,37
WATER 4.54| 5.13 9.56 (1:32)
TOTAL 32,72/405.80 13.25268.10 | 14.50/293,11| 69,37 |102.05/99,99| 88,56 100.0/ 18,23 00.01 68.97 11,39
H2+CO 31,02 7.47 8,17
H2/co 1.74 1 3.34 3.35 2,45 3,34 .
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/he EFFLUENT RATIOS § CONTRACTION: 55,7
% H2/C0 H2 7 C0
COFed | #/he | #/MCF | g/M3 Gal/hr | Gal/MCF|  cc/M3 Wet Gas 268,1 293,6 H2/H20 8,02 ]| CO Conversion: 83.4
CI+C2 | 1y 50 | 20,01 2.54 | 42.95 oil 20.8 20.8 || C02/CO 1.67 | H2 Conversion: 6841
G+ 144,44 | 73,86 6.28 | 106419 Water 9.4 914 || (N2 (COD 1o as Hy + CO = 73.7
G4+  134.10 | 57.65| 4.90 | s2.86 Total 380,3 | 93.8 | 405.8
utt. oil 68.97| 5.86 | 99.09| 11,39 | 0,97 |137,06 ] ]
2 |21.68 hor70| 9.16 | 156,00 420 by Siicrence o ot O S a4 found, b difference en Carbon, ond
o . . . oxygenated compounds. Standard cubic feet measured at 60 F and 14.7 psig. Cubic Meters
H20 81,72 6.95 | 117.52 measured at O C. and 14.7 psig. g/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run N 42 K From_e6/22/48  Hr. 0800  to 8/23/48 Hr. 0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 270 ASTM Hempel Dist. In Reactor at Start of Period| 488.5 Particle Size
Oxygen 2020 0, Preheat, °F 78 Prod. g;; g;;g- °F % | AP.I | Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 4200 Gas Preheat, °F 805 APL1 49,8 to 400 81 54 Catalyst Recharged Frac M % M %
Total 7120 41.0 Reactor Press. 230 1.B.P. 106 400-550 12 24 Total 488,5 On 40| 420+ 0.6 80+
Fresh Feed 1 0 Steam Back Press. 5% 550+ 6 Catalyst Taken Out 0.5 100 [419-150 73,0 80-40
FFbyC 12700 Temperatures, °F 10% 146 In Reactor ot End of Period | g0 o 150 | 149-105|14 o| 40-20
Avg. F. F. Heater Outlet 20 174 200 | 104-74 5,3 20-10
Wet Gas 5140 Catalyst #1 650 30 104 WATER 250 | 73-62 1.2 10-0
Contraction| 53.3 #2 658 40 214 Temp. % Reactor d-P, H,0 325 | 61-44 2.2
Recycle 17260 #3 660 50 236 200 Pounds in Reactor <325 43-0 3.7
Bleed 13073 #4 &30 60 258 203 Density, Ibs./cu. ft Density, Ibs./cu. ft Chem. Anal
#5 70 284 208 Bed Height, Feet Aerated 128.5 <% Fe
Total 30333 Average 80 210 ALPLT 10.5 Settled 130,0 % C
Total Feed 42533 Product Separator 90 346 Compacted 134.0 % Oil
Recycle/F.F. 2.49 95 376 Space Vel. SCFH/Ib. cat. Sp. Grav. 3.75 Specific Surface
Inlet Vel E.P. 400 Inventory Figures 87.2 17.0 m2:gm
Steam Flow Rec o8 From d-P Meters
Res. 1
Loss. 1. GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% oil Water Product Pour °F SUS @ “F Mol % rSnC/i'r* c H IS) Mol % s"%oj c H
Neut CO.,
co: 1.44 | No | 57.3 | 43.0 0: 246.40 | 7.70 15.40 : 2.3 o784 .74 1.48
CH. Sap co, co
83,92 | No. | 5846 | 40,0 7.04 .16 | .16 .32 35.7 11.49/11.49 .49/
CH Hydrox CH, CH.
e 9.72 No | 69,2 148.80 | 9.30 |9.30|37.20 3.2 1.03| 1.03 4.12
C,H: Bromine C,H, H,
2 4.35 No. | 67,3 32,40 | 1,08 |2,16| 6.48 - 58,2 18,73 37.46
C,H H
CHio .28 || %Fe e 21,12 .48 |1.44] 3,84 0.6 .19
C.H H.0
N2 . % Ale 9.6 o 1.16 .02 | .08/ .20 5.50| 2,75
o, N, Total
: 1.12 .04 _32.18[13.2 A'I.QST_LR
Total 18.78 13.14/47.72 05.72
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/hr #/hr % m/hr | #/hr | m/hr #/hr ra/hr m/hr % m/hr % m/hr a/hr % o/hr % o/hr #/hr | #/gal [ gal/hr %
co 35.7| 11.49 321.72| 13.66 1.85 51.80| 2.05| 57.34 | 9,50 | 20.99 | 20.44 11.55 | 12,92 - 9.44 - 9.44 17.84 - 9.44
H2 5842 18,73 37.46 41.96 5.69 11.38| 6.30 | 12.60 | 29,17 | 47.90 | 46.64 35.47 | 39.68 -12.43 -24.86
co2 2.3 .74 32.56 20.90| 2.83124,52] 3,13 137.84 | 14,53 | 15,27 | 14.87 17,66 | 19,75 2, 2.39 20,80 4.78
N2 0.6 W19 5032 .47 .06 1.68 .07 | 1.86 33 .52 .5 .40 .45 - .13
CH4 3.2| 1,03 16.48 14.51 1.97 31.52] 2.18| 34.89.| 10,09 | 12,12 | 11.8q 12.27 | 13,73 1.1§ 1.1§ 10,01 4.60
C2H4 1.83 .25 7,00, .28 7.75 1.27| 1,27 1.24 1,55 | 1,73 .28 .56 4.87 1.12
C2Hé 1.44 .20 6,00, .22 | 6.64 1,00 | 1.00 97 1.22 | 1.34 .22 44 3.83 .66
C3H6 2,03 .28 11.76| .3113,02 | 1,41 | 1,41 1.37 1.72 | 1.9% .31 .93 8,09 1.86 11.79 6.25/ 1,88
C3H8 47 .06 2.64] 07| 2,92 .33 .33 .39 .40 48 .07 .21 1,83 .56
CaHs 1.:&1 .18 10,08/ .20 | 11.16 .92 .92 .99 1.2 | 1.28 .20 .80 6,96/ 1,60 10,69 6,10/ 1.74
CaH10 43,0 .07 3.85 230 30| .2d .37 .4 .07 gj 2,44  ,70 3.89 4.86] .79
C5H10 .68 .09 6.30, .10| 6.97 .47 .47 48 .57 .64 .10 .50 4.35 1,00 6,97 5.40|1.29
CeH12 .29 .04 3.36] ,04| 3,72 «20 420 4 .24 21 .04 .eJ 2.09 .48 3,72 5.50 .68
oL (27.16) 29 | .21 1.94 16.88]  3.88 27,14 6.50| 4,18
WATER 4.66 | 5.21 8.40 (3.28)
TOTAL 32.19) 413.54 13,.56R71.52| 15,02 300.56 | 69,53 102,70 [100.0q 89,39 | 99.98 13,14 99,99 64,02 10.56
H2+CO 30,22 7.54) 8,35
H2/co 1.6 3,01 3.07 2.28 3.07
ULTIMATE YIELDS WEIGHT BALANCE 4t /hr % #/he EFFLUENT RATIOS § CONTRACTION: 53,3
% H2/CO H2 /CO
COFed | #/hr | #/MCF | g/M3 Gal/hr | Gal/MCF| cc/M3 Wet Gas 271.5 300.8 || H2/H20 7.61 | CO Conversion: 82.2
C1+C2 | 15,7 | 32.80 2.86 | 48.56] oil 21.4 21,4 [ CO%C0 | 3,53 | H2 Conversion:  gg 4
+ Water (H2) (C02)
<3 42.64 | 68,80 6.01 | 101.63 91,3 91.3 || (120 ccoy| 11464 Hy + CO z 72.4
C4+ | 32.72 | 52.86 4.62 | 78.12 Total 384.2 93,0 | 413.5
Utt. Oit 64,02 5.59 | 94.53] 10,56/ 0,92 130,00
Yield Calculations assume “oil” is CH2, and is found by difference on Carbon, and
co02 20.80 [105.28 9.19 155,40 H20 by d:Herenm on Hydvogen "Ocl" flgures thereforeocr'\’_cludde Ihyd7rocovbon hochon of
and 14.7 psig. Cubic Meters
measured at O C. and 14.7 M3~ 1691 X MCF. M3 =
H20 83.88 7.33 | 125.95 red o an psig. 9/ #/1 cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Number___42 L From _6/23/48 Hr._0800 to 6/24/48 Hr. 0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press 278 ASTM Hempel Dist. In Reactor at Start of Period! 488.0 Particle Size
Oxygen 2880 0, Preheat, °F 475 Prod. E:{ ’]‘_ g80 F % | AP.I|| Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 4300 Gas Preheat, °F 780 APL 49.7 to 400 80.4 54.0 Catalyst Recharged Frac. M % M %
Total 7120 9.6 Reactor Press. 230 1B.P. 110 400-550)1 4 4 54, Total 488,0 |On40] 420+ | 5 o] B8O+
Fresh Feed 12800 Steam Back Press. 5% 550+ 5. Catalyst Taken Out 2.5 100 |419-150 31.5 80-40
F.FbyC 12800 Temperatures, °F 10% 152 In Reactor at End of Period 485,85 150 | 149-105 17.7 40-20
Avg. F. F. Heater Outlet 20 178 200 | 104-74 12.1 20-10
Wet Gas 5360 Catalyst #1 645 30 200 WATER 250 | 73-62 3.8 10-0
Contraction| 49.6 #*2 658 40 220 Temp. % Reactor d~!’, H,0 325 | 61-44 14.7
Recycle 18050 #3 660 50 240 200 Pounds in Reactor <325] 43-0 20.0 i
Bleed 13130 #4 635 60 250‘ 203 Density, Ibs./cu. ft. Density, Ibs. /cu. ft Che‘m Anal )
#5 70 280 208 Bed Height, Feet Aerated 118.0 % Fe
Total 31180 Average 80 302 A.P.I. 10.5 Settled 123.0 % C
Total Feed 43980 Product Separator 90 348 Compacted 152.0 % Oil |
Recycle/F.F. 2.44 95 274 Space Vel. SCFH/Ib. cat Sp. Grav. 3.6 Specitic Surface i
Inlet Vel. EP 398 Inventory Figures 90.7 16.6 m2 gm |
Steam Flow Rec 98 From d-P Meters
Res 1.0
Loss. 1 GENERATOR ELEMENTAL BALANCE |
NATURAL GAS PRODUCT INSPECTION N ouT 1
% Ol | Water Product | Pour°F | SUS@ °F Mol % | SCPH T c H o Mol %] R € " o
€0: | 1.66 | Ne | 54.5 | 40.9 ©: 238,08 | 7.44 14.88 | < 2.2 AR 1.8
CHe | 85,58 | Mo | 56.0 | 39.6 - 8.36 .19 | .19 38| | ssa 11.18/11.18 11.186
CH, | gaar || veas o | 1ss.36 | 9.71 9.7 58.84 e 4 1.38] 1.38s.52
GH | se5 | o] 766 e 28.80 .96 |1.92] 5.76 | " 60.3 | 20,36 40.72
. .
S as | ®Fe CHe | 19,38 .44 1,32 3.52 N 0.3 . .10 |
N 2a | %Ak 0.8 CeHo 136 | .02 .08 .20 fo 5.20 2
o N .84 .03 Tore! 33.76/15.30 51,44, 15.2
Total 18.79 13,22 48,32 15,26 ‘
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen Oxygen | Ultimate Oil Unsats.
% m/hr | g/hr % [ m/br [ #/he [ m/he T g/he m/hr m/hr % m/hr 7 m/hr | o/hr | % o | % a/he | #/hr ] #/gal | gal/hr %
co 33.1] 11.18| 313.04|13.07| 1.85/51.80| 2.23 | 62,47 | 12.49 | 23,67 | 18,34 14,72/12.63 « a.sr; - 8.95/ 19,95 ‘ - 8,95 | ‘
H2 60.3 | 20.36| 40,72| 44,30 6.26|12.52| 7.55 | 15,10 | 42.34 | 62,70 | 48,59 49.89|42.8d -12,8 | 25,62 ‘w
co2 2.2 o74| 32.56/19.61] 2,77121.88| 3,34 146,99 | 18,74 |19.21 14.; ;2:;; 18,9 2,60 2,60 23,26 5.20 |
N2 0.3 .10, 2.80| .31 .04 1.12] .05 | 1,35 <30 <40 <31 35| .30 - .0 |
CH4 4.1 | 1.38 22.08/15.27| 2.16| 34,56 2.60 | 41,68 | 14,59 |15.97 | 12,37 17.19/14,78 1.2 1,22 10.91| 4.88 ‘
C2H4 1,52| .21 5.88| .25 | 7.09 | 1.45 | 1.45| 1.12| 1.70| 1.44 2 50 4.47) 1,00
C2Hs 1.34] L19) 5,70 .23 | 6.87 1.28 | 1.28 99 1.61] 1,38 .23 .46 4,11 1,38
C3H6 1,79 +25/10,50] .30 | 12,66 1,71 | 1.7 | 1,33 2.01] 1.74 30 .90 8.05| 1.80 11,39 6.25/1.82
C3H8 .37| 05| 2.20| .06 | 2.65 .35 35 »27, .41 3§ 06 218 1.61) .48
C4H8 1.12| ,16| 8.96| .19 |10.80 1.07 | 1.07 .83  1,26| 1,08 .19 .76 6.80]  1.52 10,26/ 6,10/1.68
C4H10 42| ,06| 3.48] .07 | 4.20 .40 .40 .31 .47 .40 .07 .28 2,50 .70 4.20 4.86| .86
C5H10 .60| .08/ 5.60| .10 | 6,75 .57 .57 .44 67| .57 .10 .50 4.47| 1,00 6.75 5.40|1.25
CeHI2 .28| .04) 3.36| .05 | 4,05 .27 .27 .21 .32 .21 .08 .30, 2,68 .60 14406 5,80 .74, |
oL 17.50) 213 .1 1.25/11,18] 2,50 17450, 6,50, 2,69
WATER . 3.75| 3.2 9.76 4.5
TOTAL 33.77|411.20 14.14£67.56(17.02 B22.66 | 95.57 129.05 100.00| 116.56 ss.j 16.74 99.99 54,18 9,04
H2+Co 31.54 8,11 9,78
H2/co 1.82 L 3.38 3,39 2,65 3,39
ULTIMATE YIELDS WEIGHT BALANCE #/hr Vi #/hr EFFLUENT RATIOS | CONTRACTION: 49,6
% H2 /€0 H2 7 CO
COFed | #/hr | #/MCF | g/M3 | Gal/hr | Gal/MCF| cc/M3 || Wet Gas 267 .6 302.4 || H2/H20 | 13 30 CO Conversion: 80.0
C1+C2 | 19 49| 53.56] 2.81 | 47.52 oit 15.8 15.8 | C02/CO 1,50 | H2 Conversion 62.9
G+ 37.29| 58.61) 4.90 | 82.86 Water 73.0 73,0 | 12022 19.96 Hy + CO = 68.9
Cat 27,63 | 43,30| 3.62 | 61.21 Total 356.4 | 86,6 | 411.2
utt. Oil 54.15| 4.53 | 76,60 | 9,04 | 0,76 | 107,39 - -
coz 25.26 114,43 9.58 [162.00 H20 by ditference an Kvdrogen O e heretoon oY Shfference on Corbon, ond
= = oxygenated compounds. Standard cubic_feet measured at 60 F and 14.7 psig. Cubic Meters
H20 67.50 5.65 | 95.54 measured ot O C. and 14.7 psig. g/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Number___42 X From _6/24/48 Hr._0800 to 6/25/48 Hr._0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press ASTM Hempel Dist. In Reactor ot Start of Period Particle Size
275 485.5
Oxygen 2740 0, Preheat, °F 460 Prod. g:'l! g;;:‘ “F | % | A.P.I. || Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 4160 Gas Preheat, °F 70 APL 478 10400 g 4 g Cotalyst Recharged Frac.| M % M %
. 53,
Total 2 39.7 Reactor Press 230 I.B.P. ’ 118 400-550| 16.3 33.9 Total 485.5 On 40| 420+ 0.8 80+
Fresh Feed 11600 Steam Back Press 59 550+ | o Catalyst Taken Out 100 [419-150| ) ,,|  80-40
FFbyC 12000 Temperatures, °F 10% 156 In Reactor at End of Period | 4g6 s 150 |149-105)5, 4| 4020
Avg. F F Heater Outlet 20 186 200 | 104-74 9.0 20-10
Wet Gas 5100 Catalyst #1 840 30 208 WATER 250 | 7362 | 5 5| 100
Contraction| s4.0 #2 &0 40 228 Temp % Reactor d-P, H,0 325 | 6144 | o o
Recycle 17020 #3 665 50 248 200 Pounds in Reactor <325 430 |34 ¢
Bleed 13039 #4 630 60 268 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Chem. Anal
#5 70 288 208 Bed Height, Feet Aerated 128.0 < Fe !
Total 30088 Average 80 212 A.P.T. 10.8 Settled  115.0 “c |
Total Feed 41650 Product Separator 90 248 Compacted 138.0 % Oil |
Recycle/F.F. 2,59 95 276 Space Vel. SCFH/Ib. cat. Sp. Grav. 3.6 Specific Surface |
. v B, . !
Inlet Vel EP. 401 Inventory Figures 85.9 18.7 m2 gm |
Steam Flow Rec o7 From d-P Meters
Res. 1
Loss 1 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ] ouT
% Oil | Water Product | Pour °F | SUS @ °F Mol % | SCTH [ c ‘. H ‘ o i Mol % | SCEH T ¢ e o
co, Neut i 0. | | co, i
: 1.43 No 57.2 | 41.1 231,36 7.23 14.46 2.1 64 .6 1,28
CH Sap. co, co
‘| 85.31 No. | 56,9 | 39.0 7.04 16 186 -7 B 33.3 10.19 10,19 10.19
cH Hydrox CH, CH. I !
e 9,13 No. | 81,7 149,92 9,37 | 9,37/37.48 N 4.8 1.47| 1.47 5.88 !
CH. Bromine CHe H. 1
i 3.48 No | 69.8 30,00 1,00 | 2,00 6,00 - 57,7 17.66
C,H :
Cdo e | %Fe e 16.72 .38 |1.14| 3.04 2.1 .64
A C.H H.0
N: s0 | A 10.6 0 1.16 o2 | .08 .20 | 6.62 3,31
, Total |
o N 140 | .05 } . 130.60|12.30 47.8214.7
Tota! 18.21 12,75/46.72 14.78 L |
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon _Hydrogen Oxygen | Ultimate Oil Unsats,
bA m/hr #/hr % m/he | #/hr | m/hr #/hr m/he m/hr % m/hr % m/hr a/hr % a/hr % o/hr | #/hr| #/gal | gal/hr %
+
c .3 10.19 1 1.95 | 54.51| 11.21 |21.40 | 19,48 13.16/13.51 - 8,24 - 8.24/ 19,14 | -s.24 |
H2 57.7 | 17.66| 5.64/11.28| 5.78  11.56| 33.19 |50.85 | 46,29 38,97/40,0 -11.ej -23,76
co2 2.1 .64 2,62115,28| 2,68  118,12| 15,40 |16.04 | 14.60| 18.0818.56 2.04 2,04/ 20, 4.08
N2 2.1 .64 .01 .28 .01 .29 .04 .68 .62 .05
CH4 4.8 | 1.47| 23.52/16.44| 2.21/35,36| 2,26 | 36.23| 13,03 |14.50 | 13.20 15.29 .79 7.75| 3.16
C2H4 1.66] +22] 6,16 .23 6,31 1.32 | 1,32 | 1.20] 1,55] 1.59 .2 .46 4,51 .92
C2Hé 1.33| .18] 5.40| .18 5.53| 1.05 | 1.05 «96]  1.23| 1.26 51 «36] 3.53| 1,08
C3Hé 1.81] .24/10.08| .25 | 10,33 1.43 | 1.43 | 1,30 1.68] 1.7 .2 <75 7.36| 1.50 9.30, 6.25]1.49
C3H8 .35 .05 2,20/ .05 2.25 .28 .28 .25 33| . 05| £15] 1.47 .40
C4H8 1.55| .21/11.76| .22 | 12,05| 1.21 | 1,21 | 1,10 1.43| 1.47 .22 .88 8,64 1,76 11.45 6,10|1.88
C4H10 43| .06 3.48| ,06 3.57 .34 .34 .31 40| .41 .06 .24 2,36 .60 3.57 4.86| .73
C5H10 .62| .08/ 5.60| .08 5.74 .49 49 45 57| .59 .08 .40 3.93 «80 5.74/ 5.40|1.06
C6HI12 o33  .04] 3.36| .04 3,44 «26 .26 .24 .30 .31 .04 .24 2.36 .48 3.44] 5.50| .63
oiL (27.02 .19 .24 1.93/18,94| 3.86 27,02 6.504.16
(4.60)
WATER 4,16/ 4.27 9,20 4.16
TOTAL 30.60| 390.24 13.46(263,4[13.79 | 269.93| 79.25 109.85 100,00/ 97.39/99.99 16.8 100,01 60.52] 9.95
H2+CO 27.85 7.54 7,73
H2/Co 1.73 | 2.97 2.96 2.38 2,96
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr__ || EFFLUENT RATIOS | CONTRACTION: 54,9
% H2/C0 H2/C0
COFed | #/hr | #/MCF a/M3 Gal/he | Gal/MCF|  cc/M3 Wet Gas 4 269.9 H2/H20 9,37} CO Conversion: 80.8
C14C2 | 15,79 | 24.55| e.32 39.23 oil 21.4 21.4 | C02/CO 1,57 H2 Conversion: 6743
Wat (H2) (C02)
c3+ 45.08 | 64.40| 6.10 |103.15 oter 98.9 98.9 || 1120 icoy| 12+87] H,+CO = wz2.2
C4+ | 36,25 | 51.82| 4.91 | 83.03 Total 383.7 | 98.3 | 390.2
Uit. Oil 60.52| 5.73 96,89| 9.95 | 0,94 132,82
Yield Calculations assume "oil” is CH2, and is found by difference on Carbon, and
Cco2 20,02 | 89.96/ 8.52 144.07 H20 by difference on Hydrogen. “Qil” figures therefore include hydrocarbon fraction of
ds. S dard cubic_feet d at 60 F and 14.7 psig. Cubic Meters
H20 74.88| 7.09 | 119.89 measured at O C. ond 14.7 psig. g/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Number___42 X From __6/25/48  Hr._0800  to 6/26/48 Hr._0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH 3 Generator Press. 275 ASTM Hempel Dist. In Reactor at Start of Period| 485.5 Particle Size
Oxygen 2850 0, Preheat, °F 440 Prod gﬂ g;;g‘ “F | % | AP.I | Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 4170 Gas Preheat, “F 750 API 49.3 to 400 Pl 54.6] Catalyst Recharged Frac M % M %
Total w020 | 40.8 | Reoctor Press 235 18P 110 4005501 d 54 g Total 485,65 |On40] 420+ | 5 o] 80~
FreshFeed | 1000 Steam Back Press 59 550+ Catalyst Taken Out 1.0 100 [419-150(5 0 o 80-40
F FbyC 11650 Temperatures, °F 10% 148 In Reactor at End of Period 484.5 150 | 149-105 21.0 40-20
Avg. F F Heater Outlet 20 166 200 | 104-74 6.2 20-10
Wet Gas 5350 Catalyst #1 635 30 200 WATER 250 | 7362 | 4 5| 100 '
Contraction ’ 8.0 22 650 40 220 Temp. % Reactor d-P, H,0 325 | 6144 | o o |
i
Recycle 17570 #3 665 50 240 200 Pounds in Reactor <325/ 43-0 2.2
Bleed 13102 #4 620 60 260 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Chem. Anal.
=5 70 280 208 Bed Height, Feet Aerated 119.0 % Fe
Totel | 30672 Average 80 310 A.P.I.| 10,7 Settled 120.8 “c
| Total Feed | 42272 Product Separator 90 350 Compacted )54 o % Oil
Recycle/FF. | o oy 95 378 Space Vel. SCFH/Ib. cat. Sp.Grav. o o Specific Surface |
| intet Vel EP. 400 Inventory Figuires 87.3 18.3 m2 gm |
Steam Flow | Rec 98.0 From d-P Meters
' Res 1.0 1
i ‘ | Loss 1.0 GENERATOR ELEMENTAL BALANCE z
I NATURAL GAS PRODUCT INSPECTION IN ouT I
% Ol | Water Product | Pour °F | SUS @ °F Mol | SOFH | C H o Mol & [ SCEH T C H o
co, Neut | 02 co, i
: 1.65 No. | 62.6 | 41.5 240,64 7.52 15,04 2,0 W61 .61 1.22
CcH Sap co, co
< | 85.50 | No | 58,6 | 40.1 7.92 .18 | .18 .36 35.5 10.86/10.86] | 10.86
C.H Hydrox CH, CH. i i
e 9.36 No | 82,7 150.56 9.41 |9.41/37.64 4.0 1.22 1.22 4.88] |
C.H: Bromine | C,H, H, !
T 3.27 No | 73.5 30.90 1.03 |2.06| 6.18 57.1 17.47 34,94
I C,H N: ! I
CHo as | *Fe e | 15,86 .36 |1.08| 2.88 1.4 .43 | ‘
) ] C.H H20
N: 05 | F A< 11.1 ‘ © 1.16 .02 | .08/ .20 6.64 3,32
o . | N, Total
: 28 01 30.59(12.69 46.46115.40
1 i T ] |
| i | Total 18.55 12,81 46.90 15,40 ‘ |
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT ) NET CHANGE ON REACTION
[ Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
| m/he #/hr I m/he | =/hc | m/hr =/hr m/he m/hr % m/hr % m/hr a/hr % a/hr % a/hr #/hr | #/gal | gal/hr %
¥ i
co 35,5 10.86 304,08 13,66 1,93 54,04, 2,13 | 59.77 | 11.03 |21.89 | 19.66] 13.16/13.17 - 8.73 - 8.73 19.61 - 8,73
H2 57.1 17,47 34,94 41.97 5.93/11.86] 6.56 | 13.12 33,90 | 51.37 | 46.13] 40.46/40.49 -10.91 -21 .82
coz 2.0 .61 26.84/20,90 2,95029,80 3.26 143.56 | 16.88 |17.49 | 15.71 20,14/20,18 2,65  2.65 24.40 5.30
N2 3,4 .43 12.04| .47 .07 1.96] .08 | 2.17 +38 .81 2 73| .46 .46 - .3 |
‘ I | |
CH4 4.0 1.22 34.16{14.51 2.05/32.80| 2.27 | 36.28 | 11,72 |12.94 | 11.62| 13.99/14.0d 1.08 1.05 9.67 4.20 |
| |
C2H4 ! 1.83, .26 7.28] .29 | 8,05 | 1.48 | 1,48 | 1,33 1.77| 1.77 .2 .58 5.34] 1.16 |
C2He 1.44/ .20 6,00 .22 | 6.64 1.16 | 1.16 | 1.04 1.38| 1.3 o2 .44 4.05| 1,32 |
C3H6 2.03| .29/12,18| .32 [13.47 | 1.64 | 1.64 | 1.47] 1.96| 1.94 .3 .96 8.84| 1.92 12,12 6.251.94
C3Hs .47 .07 3.08] .08 | 3.41 .38 .28 34 46 .4 .08 .24 2.21 .64
CaHg 1.33]  .19/10.64, .21 |11.77 1,07 | 1.07 .96 1.28| 1.2 .21 .84 7.73| 1.68 11.18 6.10/1.83
C4H10 | .43| .06 3.48 .07 | 3.85 .35 .35 .31 .42] .4 .07 .28 2.58 .70 3,85 4.86| .79
C5H10 .68 10| 7.00| .11 | 7.74 .55 .55 .49 .66/ .6§ .11 .55 5,06/ 1.10 7.74 5.40/1.43
CeHI12 .29 .04 3.36] .04, 3.72 .23 .23 .21 .27, .21 .04 .24 2.21 .48 ) 3.72 5.50| .68
ol (12.60) .09 09 .90 8.29| 1,80 12.60 6.50|1.94
I 3.4
WATER 3.43| 3.43 6.82 (5.4%)
TOTAL 30.60| 412,06 14.12| 283.5/15.64 513.55 | 80.78 111.36 100.00| 99.93|99.99 14.95 99.99 51.21 8.61 §
H2+CO 28.33 7.86 8.79
H2/CO 1.61] 3.07 3.08 2.35 3.07
ULTIMATE YIELDS WEIGHT BALANCE #/hr o #/hr EFFLUENT RATIOS | CONTRACTION: 48,9
Te H2 / CO H2 /CO
COFed | #/hr | #/MCF | g/M3 Gal/hr | Gal/MCF|  cc/M3 Wet Gas 283.,5 313.5 H2/H20 | 37,80} CO Conversion:  80.4
C14+€2 | 15 08 | 16.81 1.57 | 26.55 oil 17.9 17.9 || coz2/co 1.53 H2 Conversion:  62.4
|C3+ | 36.92 | 56.56| 5.27 | e9.12 Water 80.6 80.8 | (o 18.05]  Hp + CO = 69.3
C4+ | 25.87 | 39.68 3.69 | 62.40 Total 382.0 | 92.7 | 412.0
ulr. oit 51.21] 4.77 | 80.66| 8.61 | 0.80 | 113.04
YieId_CoIculations assume “oil” is CH2, and is found by difference on Carbon, and
co2 24.40 |116.72/10.87 | 183.81 H20 by difference on Hydrogen. “Oil"" figures therefore include hydrocarbon fraction of
oxygenated compounds. Standard cubic_feet measured ot 60 F and 14.7 psig. Cubic Meters
H20 6174 5.75 | 97.25 measured ot O C. and 147 psig. /M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Number__42 0 From _6/26/48  Hr.__0800 to 6/27/48 Hr._0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press 274 ASTM Hempel Dist. In Reactor at Start of Period 484.5 Particle Size
Oxygen 2780 O, Preheat, °F 450 Prod. 8!! iin. °F I % | A.P.I. | Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 4200 Gas Preheat, °F | 790 AP 49,6 to 400 82.8 53.1) Catalyst Recharged Frac M % M %
Total 6980 39.8 Reactor Press 235 I.B.P. 114 400-550 12 25.7 Total 484.5 On 40| 420+ 0.2 80+
Fresh Feed 11550 Steam Back Press. 5% 550+ Catalyst Taken Out 27.0 100 {419-150 34.1 80-40
F.F byC 11900 Temperatures, °F 10% 182 In Reactor at End of Period 457.5 150 | 149-105 19,7 40-20
Avg. F. F Heater Outlet 20 190 200 | 104-74 13.7 20-10
Wet Gas 5350 Catalyst #1 630 30 210 WATER ) 250 | 73-62 3.2 10-0
Contraction| 50,2 #2 655 40 230 Temp. % Reactor d-P, H,0 325 | 61-44 7.8
Recycle 17740 #3 665 50 250 200 Pounds in Reactor <325 43-0 l21.3
Bleed 13116 #4 630 60 270 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Chem. Anal
#5 70 294 208 Bed Height, Feet Aerated 119.0 % Fe
Total 30856 Average 80 320 A.P.T. 10.7 Settled 122.0 % C
Total Feed 42406 Product Separator 90 356 Compacted 143.0 % Oil
Recycle/F.F. 2.67 95 384 Space Vel. SCFH/Ib. cat. Sp. Grav. 3.45 Specific Surface
Inlet Vel. EP. 408 Inventory Figures 92.8 17.3 m2 gm
Steam Flow Rec. 08,0 From d-P Meters .
Res. 1.0
Loss 1.0 GENERATOR ELEMENTAL BALANCE
NATURAL GAS. PRODUCT INSPECTION N ouT
% Oil | Water Product Pour °F | SUS @ °F Mol %] SCFH | C H o Mo % | SCFH | C m 5
co: Neut 0, Co,
1.60 | No | 57,2 | 41.9 234,88 | 7.34 4.68 2.2 W67 .67
CH Sap Cco, co
¢ | 84.83 No. | 54.2 | 39.1 7.92 .18 | .18 .36 34.2 10.42 |10.42
cH Hydrox CH, CH.
e 9.25 No. | 81.7 150.40 | 9.40 |9.40/37.60 4.9 1.49| 1.49 5.96
on Bromine C,H, H.
i 3.88 No. | 79.5 30,60 | 1,02 [2.04] 6.12 58,3 | 17.76 35.52
C,H N
Cdo ar | e | 18,92 | .43 [1.29] 3.44 0.4 .2
C.H H.0
N: .26 | %A 12.0 o 1.18 .02 | .08 .20 6.56, 3,24
P Total
% N .84 | .0 i 30.46 [12,58] 48,0415,
Total 18.42 12.9947.36 15.04 |
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate OWl Unsats.
% m/he | #/hr % m/he | #/he | m/he | #/hr m/hr m/hr % m/hr % m/hr a/hr % a/hr % o/hr #/hr | #/gal | gal/hr %
co 14.59| 2.06| 57 62,02] 11,87 :i::i ii::z 14.08/14.00 - 8.21 - 8,21/ 21.21 - 8,21
H2 43.60| 6.16| 12, 2 35.47 42.09/41.86 -11.14 -22,28
coz 18.79| 2.65/116.60 2.85/125.37| 15.29| 15.96/14.27] 18.14[18.04 2.18] _2.18/20.92 4.36
N2 .38 .05 1.40 .08 1,51 31 .4 36| .34 - .07
CH4 4.9 1.49 23.84/15,59 2,20 35,20 2 37.85 14.97 .88 .88 8.45
C2H4 1.35|  .19] 5.3 20, 5,72 1,10 1,10 .9 20 .40/ 3,84 .80
C2Hs 1.37)  .19] 5,7 .20l 6,13 1.1 1.1 . 1.53 .20 .40| 3,84 1,20
C3H6 1.74| .25 10.5 .27 11,29| 1.42] 1.42) 1,27 1.69 1.6J .27, .81 7.77| 1.62 10.16| 6.25|1.63
C3H8 37| .05 2,2 .05 2,37 +30 230 .27 35 .agl 05| .15] 1.44 .40
CaHg 1.09] 15| 8.4 .16/ 9.03 .64 6.14| 1,28 8.58 6.101.41
C4aH10 .35 .05 2.9 05| 3,12 20| 1,92 .50 3,1 .64
CsHio .55 .08 5.Gi .09 6.02 45| 4.32 .90 6.02 5.40/1.11
CeHI2 23| .03 2,54 .03 2.71 .18 1,73 .36 2,71 5,50| .49
o (26.88 .19) . 1,92/18.43| 3.84 26,88 6,50 |4.14
; 3.93
WATER 3.85 sgag 7.86 3:38
TOTAL 30.47| 383,96 14.12/266,3 | 15,15/286.39| 81.35]111.82| 99.98]100.54|99.99 15.31 100.01 57,47 9.42
H2+Co 28.18 8.22 8.83
H2/co 1.70 2,99 2.99) 2.39 2,99
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS | CONTRACTION: 50,2
% H2/C0 H2/CO
COFed | #/hr | #/MCF| g/M3 | Gal/hr | Gal/MCF| cc/M3 || Wet Gas 266.3 286.7 || H2/H20 | 10.93 | CO Conversion: 78,8
ci+C2 16.13 | 25.86| 2.42 40.92 Oit 16.7 16.7 || C02/CO 1.29 | H2 Conversion: 62.7
C3+ . Water . (H2) (C02)
41,75 61.42| 5.75 | 97.23 80.5 80.5 || (120) (co) 1408 Hp 4 CO = 68.7
Cat 32,56 | 47.76| 4.47 | 75.59 Total 363.5 | 94.8 | 383.9
Uit. Oit 57.47| 5.38 | 90.98| 9.42 | 0,88 |124.34 -
led»Calculatians assume “oil’* is CH2, and is found by difference on Carbon, and
co2 20.92 | 95.89| 8.98 151.85 H20 by difference on Hydrogen. "Oil"" figures therefore include hydrocarbon fraction of
oxygenated compounds. Standard cubic feet measured at 60 F and 14.7 psig. Cubic Meters
H20 69.30| 6.49 | 109.75 measured at O C. and 147 psig. g/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Number__42 P From _g/e7/48  Hr. 0s00  to 6/28/48 Hr.0100
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 278 Ar_s ™™ Hempel Dist. In Reactor at Start of Period 457.5 Particle Size
o Raw [Gaso~ o i i
Oxygen 2850 0, Preheat, °F 430 Prod. 011 13 F % | A.P.l. | Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 4250 Gas Preheat, °F 780 AP 49.0 to 400 76.8 52,5 Catalyst Recharged Frac. M % M %
Total 7100 | 40,3 | Reoctor Press. 248 1.B.P. 110 400-550)y 5 4 g, Total 457,5 |On40| 420+ | o g| 8O+
Fresh Feed 1 Steam Back Press. 5% 550+ Catalyst Taken Out 5.78 100 |419-150 65.9 80-40
F.F.byC 12400 Temperatures, °F 10% 150 In Reactor at End of Period 451,76 150 149—105m.6 40-20
Avg. F.F. Heater Outlet 20 170 200 | 104-74| ¢ o| 20-10
Wet Gas 5720 Catalyst #1 630 30 2 WATER 250 | 73-62 1.2 10-0
Contraction| 49.8 #2 655 40 228 Temp. % Reacror d-!’, H,0 325 | 61-44 1.8
Recycle 17580 %3 860 50 248 200 Pounds in Reactor <325] 430 |40
Bleed 13093 #4 630 60 268 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Chem. Anal.
#5 70 202 208 Bed Height, Feet Aerated 120.0 % Fe
Total 0673 Average 80 319 AJP.I. 10.6 Settled 121.0 % C
Total Feed 42973 Product Separator 90 352 Compacted 128.0 % Oil
Recycle/F.F. 2.49 95 376 Space Vel. SCFH/Ib. cat. Sp. Grav. 3.5 Specific Surface
Inlet Vel E.P. 400 Inventory Figures 96.1 13.3 m2-‘gm
Steam Flow Rec 28.q From d-P Meters
Res. 1
Loss 1,0 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION IN ouT
N o) o SCFH H o Mol % | SCFH c H o
% Oil Water Product Pour °F SUS @ °F Mol % mhr C m/he
co: Neut. 0. co,
1,60 | No. | 76,9 | 42,7 240.64 | 7,52 15,04 2.2 1| L7 1.42
CH. Sap co, co
84.83 77.6 | 39.1 7.92 .18 | .18 «36 34.2 11,10 [11.10 1.10
C.H Hydrox CH, CH.
fall 9.25 83.8 152.16 | 9.51 |9.51)38.04 3.9 1.27 | 1.27
CH, Bromme C,H, H,
il 3.88 | No | 73.4 31420 | 1.04 |2.08| 6.24 - 58.9 19.11
C,H 2
CiHio a7 | *Fe e 18.92 43 |1.20| 3.44 0.8 .26
C.H H.0
N: 26 | FAC 11.1 o 1.16 02| .08/ .20 ! 5,76/ 2
o, N, Total
: .84 203 ’3,2.45 13,08 49
Total
ot 18,73 13,14(47,92 15,40
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/he | #/hr % m/hr | d#/he | m/hr | #/hr m/hr m/hr % m/hr % m/hr a/hr % a/hr % a/hr 3 /hr | #/gal | gal/hr %
co 34.2| 11.10 65.58 | 11.63 | 22.73 | 20.07 13.97 = 8.76 21.08 - 8.78
H2 58.9| 19.1 14,27 | 35,41 | 54,52 | 48,14 42.54 -23.96
coz2 2.2 139,62 | 15.75 | 16.44 | 14.5¢ 18.90 2.46 22,16 4.92
N2 0.8 3.02 L 79l
CH4 3.9 36,44 | 11,30 | 12,57 | 11,19 13.5813. 1.0l 9.10/ 4.04
C2H4 6.65 | 1,17 1,17 1.j 1.41) 1.4 .2 . 2 [
C2Hs 7.45 | 1.25
C3Hsé 1.86) .28/11.76| .30 |12.69 | 1.50 11.49 6.25/1.83
C3H8 .56 .08 3.52| .09 | 3.80 .44
C4Hs .98/ .15/ 8.40| .16 | 9.07 .79 u.sj 6.10/1.41
C4H10 42 6| 3.48] ,08 | 3.76 .34 3,768 4,86 .77
CsHi0 .64/ .10 7.00] .11 | 7.56 .52 7.54 5.40|1.40
CeH12 .24/ .04 3.36] .04 | 3.63 .19 3.63 5.50| .66
ol (20.58) 20.58 6.50|3.17
4.27
‘WATER (5.54)
TOTAL 32.45| 407.86] 15.09 290.5|16.28 513,54 | 80,80 [113,2! 01,07 16,117 99,98 55.57 9,24
H2+CO 30,21 8.7 9.47
H2/co 1,72 3.08 3,08 _ 2,40 3,08
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS | CONTRACTION: 49.8
% H2/C0 H2 /7 CO |
COFed | #/hr | #/MCF | g/M3 | Gal/hr | Gal/MCF| cc/M3 | Wet Gas £00.8 318.9 || HZ/H20 | 1y og| CO Conversion:  78.9
92 oil . -
c+e2 |, 2.6 | 44.64 i 14.8 14.8 || C02/CO 1.38] H2 Conversion: 62,7
Wat (H2) (C02)
S | se.es 5.34 | 90,30 i 79.2 792 | (H20) (o) 14.99 Hp ¢+ CO = 68,7
4+ | 2e.28 | | 65.95 Total 384,56 | 94.3 | 407.9
Utt. Oil
| 82,01 .24 0.8 11“‘& Yield Calculations assume “oil” is CH2, and is found by difference on Carbon, and
02 14 H20 by difference on Hydrogen "Oll" flgures therefora include h rocarbon fvochm of
1160, S 60 F and 14.7 psq ic Meters
H20 102.14 measured ot O C. and 14.7 psig. g/MJ = 169| X #/MCF cc/M3 = 141.3 >< gq|/McF




SUMMARY OF YIELDS*CF RUN NO. 12

ON BASTS TO BE USED TN FORTHCOMING REPCRTS
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J 2,86 0.805 1.77 0.270 0,78  0.097 6.1 1,172
6l 0,760  1.87 0.288 0.76 C.096  bH.27  l.1hl
L 3y o.717  1.29 0 0.198  0.60  0,07% 5,32 0,990
M 2.5 0.73L 2.03 0O 6.56  1.166
N L.09 0.855 1.67 0.256 0.83 C.10l.  6.59 1.215
0

0 2.23  0.670 1.56 L1b6 0 0.91 0 0,113 5,70 (.929

#¥ields of recovered oil and chemiczls are messured. (3-C) yields
are adjiusted by forcing wet gas figures to make 100 per cent
welght recovery con reactor.



THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Numb 43 A From _7-16-48 Hr._0800 to7-17-48 4, _ 0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 275 ASTM Hempel Dist. In Reactor ot Start of Period| 800.0 Particle Size
Oxygen 8440 0, Preheat, °F 380 Prod. g;! g:;: °F % | A.P.I. | Fresh Cotalyst Charged Screen Sedimentation
Nat. Gas 7880 Gas Preheat, °F 710 AP 42,6 to 400 1.6/ 50.5 Catalyst Recharged Frac. M % M %
Total | 13990 | 40.9 | Reactor Press 250 1.B.P. 126 400-550p9 .6 36,0 Totd! 800.0 |On40] 420+ |y5,4 80+
Fresh Feed | goggo Steam Back Press. 59 550+ | g, l Catalyst Taken Out 3.75 || 100 [419-150| 55 o  80-40
F.F.byC 21500 Temperatures, °F 10% 172 In Reactor at End of Period | ngg,o5 | 150 [149-105| g, 40-20
Avg F F. Heater Outlet 20 210 209 | 104-74| o g 20-10
Wet Gas 14200 Catalyst #1 645 30 230 WATER 250 | 73-62 3.4 100 g
Contraction|’ 31,9 #2 650 40 250 Temp. % Reactor d-P, H,0 325 | 61-44 7.8
Recycle 14730 #3 660 50 270 200 Pounds in Reactor <325 430 |15 o
Bleed 5522 #4 650 60 200 203 Density, lbs./cu. ft. Density, Ibs./cu. ft. Chem. Anal.
#5 70 310 208 Bed Height, Feet Aerated 189.0 % Fe
Total | 20252 Average 80 335 A.P.I.| 10,1 Settled  192,0] %€
Total Feed 43052 Product Separator 90 366 Compacted 207.0 % Oil
Recycle/F.F. 0.89 95 396 Space Vel SCFH/Ib. cat. Sp. Grav. 5.2 Specific Surface
Inlet Vel. E.P. 415 Inventory Figures 54,07 9.7 m2 ‘gm
.Steum Flow Rec 98,0 From d-P Meters
Res. 1.0
Loss. 1.0 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ o
% Oil | Water Product Pour °F | SUS @ °F Mol | SOPH | c H o Mol % | SCEH T C H o
co: 151 | e larar | se.r ©: | 459.20 | 14.35 28.70| < 2.1 1.261.26 2.52)
cHe | gp.07 | ¥ |s0.4 | 22.2 - 13.64 B1] .3 2] 38.4 23,1023.10 123,10
CHe | 12,38 | | 5403 M | 272.00 | 17.00|17.00 68.00 cHe 4.1 2.47 2.47| 9.88
GHe 4,80 ‘Brmm 72.6 CaHe 70.80 2,36 | 4.72 14.16 " 55.4 33,33 66.66
CHio .25 | %Fe CMHe | 43.56 .99 2.97 7.92 N
N, % Alc 6.1 CHo | 2,00 .08 .20 .50 H:0 7.40 | 3.70
0, N. Total 60.1626.83|83.94 |29.3
Total 35.06 25,20 90.58|29.32 T |
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/hr #/hr % | m/he [ #/he [ m/hr #/hr m/hr m/hr % m/hr % m/hr a/hr % a/hr % a/hr #/hr | #/gal | gal/hr %
co 3844 | 23.10|646.80|17.77 | 6.66|186.4§ 7.29 |204.09| 9,51 |32.61 [28.68| 16.80 |16.82| -15.81 ~15.81|31.56 -15,81
H2 55.4 | 33.33| 66.66 52,76 |19,77| 39.5421.64 | 43,27 | 28,25 [61.58 |54.16] 49,89 |49.94| -11.69 -23.38
co2 2.1 | 1.26| 55.44 (16.46| 6.17|271.4§ 6.75 [297.12| 8.81 [10.07 | 8.86] 15.56 |15.58] 5.46| 5.46|23.64 10,92
N2 - - - 19| .07| 1.9 .08 | 2,15 10 .10 -09 .18 4:1_g| .08
CH4 4.1 | 2.47| 39.52| 9.41| 3.53| 56.49 3,86 | 61.82| 5,04 | 7,51 | 6.61| 8.90|8.91] 1.39] 1.39| 6.02| 5.56
C2H4 82| 31| 8.68 .34 | 9,50 .44 o4e .39 8| .78 .34 68| 2.94| 1.36
C2H6 47| .18| 5.49 .20 | 5.91 .25 .25 .22 45| .45 .20 .40| 1,73 1.20
C3H6 .65 .24(110,04 .26 | 11.03 .35 .35 .31 61| .61 .26 78| 3.38| 1.56 9.93/6.25 | 1.59
C3H8 08| .03| 1.32 .03 | 1.44 .04 .04 .04 07| .07 .03 09| .39 24
C4H8 56| .21 11.74 .23 | 12,87 .30 .30 .26 W55 | 53 «23 .92| 3,98 | 1.8¢ 12.23/6.10 | 2,00
C4H10 29| 11| 8,38 .12 6,98 .16 .16 .14 .28 .28 .12 .48| 2.08| 1,20 6.98/4.86 | 1.44
C5H10 «37| 4| 9.80 .15 | 10,73 .20 .20 .18 35| .35 .15 75| 3.25| 1,50 10.73/5.40 | 1,99
C6HI2 17| .06| 5.04 .07 | 5.52 .09 .09 .08 26| .26 .07 .42) 1.82 .84 5.52|5.50 | 1,00
oiL (62,16 R 4.44|19.22 | 8,88 62.16/6,50 | 9.56
WATER 4.89 | 4,90 .20 4.89
TOTAL 60,16 |808.42 37.47614.4041,02 672,43 | 53.5¢ 113,70 100.01| 99,89100.00| 19,17 00,01 107,55 17.58
H2+CO 56.43 26,43 28 .83
H2/Co 1.44 J&Z” 2.97 —l 1.9 2.97
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr__|| EFFLUENT RATIOS | CONTRACTION: 31,9
Co%éed #/hr #/Ma’z Cg/Ma Gal/hr Gai/:v::zF c:.)c/M3 Wet Gas 614.4 671.8 || H2/H20 | 10,20 | CO Conversion: 8844
ci+c2 ‘10.5, 87.71| 1.76 | 29.76 oil 34.9 34.9 || co2/co .93 | H2 Conversion:  35.1
3+ |34.32 N10.78| 5.18 | 87.50 Water 101.7 101.7 ;:%)‘C(ggi 9.45 Hg4CO = 48.7
C4+ 30,55 |98.26| 4.59 | 77.62 Total 751.0 |92.9 |808.4
Utt. Oit NO7.55| 5.03 | 85,06 | 17.58 | 0,82 |115.87
co2 23.64 B41.68| 11.30 |191.08 H20 T:iyelgig:::ioeﬁz:s lﬁ::i‘:g:er:ml‘tbéls"cf"iiq%]r:sn?hisre:g?: ding{u:em:;;:::arobnonc?ménnﬁ
oxygenated compounds. Standard cubic_feet measured ot 60 F and 14.7 psig. Cubic Meters
H20 88.02| 4.12 | €9.67 mecs‘ured at O C. ond 14.7 psig. g/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Number___ 43 B From _7-17-48 Hr._0800 to 7-18-48 Hr. 0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 280 ASTM Hempel Dist. In Reactor at Start of Period 796,25 Particle Size
Oxygen 5500 0, Preheat, °F 420 Prod. g;{ iine °F % | AP.l. | Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 8050 Gas Preheat, °F 780 APl | 43,49 to 400 66.3 49.4 Catalyst Recharged Frac. M % M %
Total 13560 40,6 Reactor Press. 250 1BP. 130 400-5506 6 34,1 Total 796.26 |On40| 420+ | g 4| 80+
Fresh Feed 24200 Steam Back Press. 5%. 550+ 7.8 Catalyst Taken Out 97.50 100 | 419-150: B1.6 80-40
. .
F F.byC 24500 Temperatures, °F 10% 176 In Reactor at End of Period | ggg,75 | 150 |149-10505 0| 40-20
Avg.F.F Heater Outlet 20 210 200 | 104-74 )4 g | 20-10
Wet Gas 16100 Catalyst #1 650 30 WATER 250 | 7362 |4 g| 100
Contraction| 33,7 #2 660 40 o852 Temp. % Reactor d-P, H,0 325 | 61-44 "
Recycle, 14580 #3 665 50 272 200 Pounds in Reactor <325 43-0 Ei'o
Bleed 5004 #4 450 60 200 203 Density, Ibs./cu. ft " | Density, Ibs./cu. ft. Chem. Anal.
#5 70 312 208 Bed Height, Feet Aerated 159 o % Fe
Total 19584 Average 80 336 A.P.I.| 10.2 Settled 165 o % C
Total Feed 43784 Product Separator 90 366 Compacted 188,0 % Oil
Recycle/F.F. 0.81 95 390 Space Vel. SCFH/Ib. cat. Sp. Grav. 4.9 Specific Surface
Inlet Vel. EP. 410 Inventory Figures 62.66 14.0 m2 ‘gm
Steam Flow Rec 98.0 From d-P Meters
Res. 1.0
Loss 1.0 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ o
- . B SCFH H ) Mol %] SCFH | C H o
% oil Water Product Pour °F | SUS @ °F Mol % | SCTH | ¢ sCiH
R Neut Co,
co: 1.73 No. | 51.0 | 39.0 0: 464,32 | 14.51 29.02 2.1 1.34 | 1,34 2.64
CH Sap. co, co
‘| 83.75 No. | 52,9 40.4 16.28 o37| o37 W74 35,7 22,79 22,79 22,74
C.H Hydrox. CH, CH.
76 | 10.29 No. | 20.6 294,64 17,79 (17,79 71,16 4.6 2,94 | 2.94/11.76
cH, Bromine C,H, H2
el 4.04 No 72.2 65,70 2.19| 4.38 13,14 57.4 36465 73.30
H N
CaHo % Fe CHs | av.es .86| 2 6.88 : 0.1 106
M H.0
N: %A 8.3 ol 2.3 04| .14 .40 ’ 8.38] 4.2d
. Total
0. e o 63.78 |27,07| 93,44 |29.7¢
Total 35.76 25,28 91.5829.76
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen  Oxygen Ultimate Oil Unsats.
% m/he | g/hr % [m/hr | #/hr | m/hr | #/hr m/hr m/hr % | m/hr % m/hr o/hr % a/hr % ao/hr #/hr | #/gal | gal/hr
co 35,7 | 22.79|638.12|15.61| 5.80(162.40 6.59 |184.58 | 8.07 | 30.86|26.72| 14.66 |14.85| -16.20| -16.20|28,92 -16.20
H2 57.4 | 36.65| 73.30|52.34/19.47| 38.9422.13 | 44.26| 27.07 | 63.72|55.17| 49,20 |49.85| -14.52 529,04
€02 2.1 | 1.34| 58,9617.14| 6.38/280.74 7.25 |319.06| 8.86 | 10.20| 8.83| 16.11[16.32] 5.91 5.91/25.93 11.82
N2 0.1 06/ 1.68| .24| ,09| 2.59 .10 | 2.86 .12 .18| .16 .22 | .04
CH4 4.6 | 2.94| 47.04|10.63| 3.95| 63.20 4.49 | 71.83| 5.50 8.44| 7.,31| 9.99(10.12| 1.55| 1.55| 6.80| 6.20
C2H4 1.,06| 39| 10,99 .44 | 12,41 .58 .55| .48 «99 | 1.00] 44 «88| 3.86| 1,76
C2H6 .53| .20| 6.0Q .23 6.82 .27 .27 .23 50| .51 .23 .46 2,02 1,38
C3H6 .82| 31| 13.02 .35 | 14.80 .42 42| .36 77| 78] .35 1,05 4.61| 2,10 15.32/6.25 | 2.13
C3H8 .08 .03| 1,33 ,03 1.50 .04 04| .03 07| .07 .03 .09/ .39 .24
C4H8 .65| .24 13.44 .27 | 15,28 «34 34| .29 61| .62 «27) 1,08| 4.74| 2,16 14.52|6.10 | 2.38
C4HI0 «27 .10/ 5.80 .11 6.59 .14 14 .12 +25 +25 <11 44| 1.93 1.10 6.59/4.86 | 1.36
C5H10 44 .16 11.20 .18 | 12.73 +23 «23 +20 41 .42 .18 .90| 3.95 1.80 12.73/5.40 | 2.36
CéH12 .19 .07| 5.88 .08 6.68 «10 +10 +09 .18 +18 .08 .48 2.11 +96 6.68|5.50 | 1.21
oiL (47.04 W34 .34 3.36|14,74 | 6.72 47,04/6.50 | 7.24
2.
WATER | 4.38 | 4.44 4.62 (f.iy
TOTAL 63.85 819,10 8720 |616.3642.25 |699.40 | 51,72 [115.49|99.99| 98,68 [99.97| 21.53 100.00 joo0.88 16.68 B
H2+CO 59,44 25 .27 28.72
H2/CO 1.61 3.36 3,36 2.08 3.36
e —
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS | CONTRACTION: 33,7
% H2 7 C0 H2 /7 CO
COFed | #/hr | #/MCF | g/M3 Gal/hr | Gal/MCF|  cc/M3 Wet Gas 615.4 699,0 || H2/H20 | 11,28 | CO Conversion: 71,1
Cl+C2 | 12,68 | 44.02| 1.95 | 32.97 Oil 37.8 37.8 [|C02/C0 | 1,10 | H2 Conversion: 39,6
+ Watel . (H2) (C02) .
<3 32447 [104.,62| 4.64 | 78.48 4 82,3 82.3 (H20) (C0) 12.34 Hz + CO - 51.7
Ca+ 27.47 | 88.32| 3.92 | 66.29 Total 735.5 | 89.9 | 819.1
utt. Oil 100.,88| 4.48 | 75.76 | 16,68 | 0,74 |104.56 vied Cateut
iel alculations assume "“oil” is CH2, aond is found difference Carbon, and
co02 £25.93 260,10 11.54 | 195.14 H20 by difference on Hydrogen. "Oil" figures therefore intgude h;dmcu?t:'on ?:octionoof
yg ds. Standard cubic feet d ot 60 F and 14.7 psig. Cubic Meters
H20 78.84 3.50 59.19 measured at O C. and 14.7 psig. g/M3 = 16.91 X #/MCF cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Numb 43 C From _7-18-48 Hr._0800 to 7-18-48 M. 0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 285 ASTM Hempel Dist. In Reactor at Start of Period 698.75 Particle Size
Oxygen 5500 O, Preheat, °F 440 Prod. g!! g gg' °F ’ % | A.P.1 | Fresh Catalyst Charged 122.0 Screen Sedimentation
Nat. Gas 8050 Gas Preheat, °F 750 AP 41.4 to 400 2.6 49.2 Catalyst Recharged Frac. M % M %
Total 13550 40.6 Reactor Press. 250 1.B.P. 126 400‘55024.5 34,6 Total 820,75 |On40| 420+ ny.8 80+
Fresh Feed | paa00 Steam Back Press 5% 550+ |y Catalyst Taken Out 125.0 100 [419-150)40 & | 80-40
FFbyC 22200 Temperatures, °F 10% 162 In Reactor at End of Period | ggg.7g | 150 |149-105| g 7| 40-20
Avg. F F. Heater Outlet 20 204 200 | 10474 | g 5| 20-10
Wet Gas 15100 Catalyst #1 645 30 208 WATER 250 | 7362 |4 5| 100
Contraction, 3645 #2 655 40 248 Temp. % Reactor d-?, H,0 325 | 61-44 12.
Recycle 14580 #3 670 50 268 200 Pounds in Reactor <325 430 by 4
Bleed 5141 #4 650 60 288 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Chem. Anal.
#5 70 308 208 Bed Height, Feet Aerated 152.,0 % Fe
Totel | 19721 Average 80 328 A.P.I.| 10.2 Settled  356,0 | %€
Total Feed 44121 Product Separator 90 356 Compacted 179.0 % Oil
Recycle/FF. | o o) 95 382 Space Vel. SCFH/Ib. cat. Sp.Grav. 4.1 Specific Surface
.
Inlet Vel. EP. 396 Inventory Figures 63,42 19.7 m2 igm
Steam Flow Rec 98.0) From d-P Meters’
Res. 1,0 ;
.
Loss 10 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ -
% Oil | Water Product Pour °F | SUS @ °F Mot | SCHH | c H o Mol % | SCEH T ¢ j H [
o, Neut 0, co, J
: 1,66 No. | 51.4 | 42,1 464,32 14,51 29,02 2.1 1.35] 1.35 2.79
CH Sap Co, co
. 84.46 | No. | 58,6 | 42,8 15,40 o35] .38 70 35.4 | 22,79 22,79 22,79
C.H Hydrox CH, CH.
i) 10.12 | No_ | 29,0 287,04 17,94 (17,94 71.76) 5.1 3.28| .28/ 13,12
CH Bromine C,H, H.
fald 3,54 | No | 73.2 64,50 2,15| 4,30 12.90 57.4 | 36,95 73.90
N2
CHo % Fe CsMs 33,00 .75| 2.29 6,00
H.0
N: % Ale 8.9 CHo 2,32 .08 .18 .40 : 8.46| 4.23
(o) N, Total
: M 64,37 |27,42] 95,4829 .74
Totel 55.74|25.,00 91,06/ 29,72
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsots.
% m/he | #/hr % | m/he | #/hr | m/hr | d#/hr m/hr m/hr % m/hr % m/hr a/hr % a/hr % a/hr #/hr | #/gal | gal/hr %
co 35.4 | 22.79|638.12(18.60 | 7.41|207.48 7.70|215,58| 9,70 |32.49 |27.89| 17.40 |17.52| -15.09| -15.09|33.79 -15.09
H2 57.4 | 36,95 73.90(53.14 [21.17| 42.34 22,00 43,99 | 27.71 [64.66 |55.50| 49,71 |50.06| -14.95 -29,90
co2 2.1 | 1.35 59.40/15.12| 6,02 /264,88 6.26(275.,23| 7.88 | 9.23 | 7.92| 14.14 |14.24| 4.91| 4.91|21.54 9.82
N2 - - - - - - - - - - - - -
CH4 5.1 | 3.28| 52.48| 9.72| 3.87| 61.99 4.02| 64,34 | 5,07 | 8,35 | 7.17| 9,09 9.15 W74 J74| 3.25| 2,96
C2H4 85| 34| 9.52 .35 9.89 .44 .44 .38 279 | .80 35 270 3.07| 1.40
C2Hé 50| .20 6.00 .21 6,23 .26 .26 .22 47| .47 021 42| 1,84 1.26
C3H6 55| .22| 9.24 .23 9.60 .29 .29 .25 W52 | .52 .23 .69| 3,03 1,38 8.64/6.25 | 1,38
C3H8 04| .02 .84 .02 .91 .02 .02 .02 .04 | 04 .02 J06 .26 .16
C4H8 J57| .23| 12.8d .24 13,38 .30 +30 .26 .54 | .54 .24 .96| 4.21| 1.92 12.71/6.10 | 2,08
CaH10 23] ,09| 5.2 .09 5.42 .12 .12 .10 21| .21 .09 +36| 1.58 .90 5.42 4.86 | 1,12
C5H10 45| .18 12,6 .19| 13,09 .23 .23 .20 42 .42 .19 95| 4.17| 1.90 13.09 5,40 | 2.42
C6H12 23| .09| 7.5 .09 7.86 .12 .12 .10 21| .21 +09 .54 2.37| 1.08 7.86(5.50 | 1.43
oiL (66464 48| .48 4.76/20,89 | 9.52 66.64/6.50 (10,25
7
WATER 5.27 | 5,51 7.42 3.3
TOTAL 64.38 |823.90 39.84 |640,52 41.40 (665,52 | 52,15 116,51 100,01| 99.29 99,97 23,53 00,00 114.36 18.68
H2+CO 59.74 28,58 29,70
H2/co 1.62 2.86 2,86 1,99 2,86
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr__ ]| EFFLUENT RATIOS | CONTRACTION: 36,5
% H2 /7 C0 H2 / CO
COFed | #/hr | #/MCF g9/M3 Gal/hr | Gal/MCF|  cc/M3 Wet Gas 640.5 665.2 H2/H20 9,43 || CO Conversion: 66,2 B
Ci+C2 8.16 | 27.98| 1.24 | 20.97 Qil 33,7 33,7 C02/Co +81 | H2 Conversion: 4045
3+ 36,51 116.90| 5.16 | 87.26 Water 125.0 185.0 | (2 (CO0D 5 67| Hp 400 = 50.3
Cat 33.22 106.39| 4.70 | 79.48 Total 799.2 | 97.1 | 823.9
uie. oit N14.36| 5.05 | 85,40 | 18,68 | 0.83 |117.28
Yield Calculations assume “oil"” is CH2, and is found by difference on Carbon, and
c02 21,54 R15.75 9.53 | 161.15 H20 by difference on Hydrogen. “OQil" figures therefore include hydrocarbon fraction of
oxygenated compounds. Standard cubic feet measured ot 60 F and 14.7 psig. Cubic Meters
H20 94.86| 4.19 | 70.85 measured ot O C. and 14.7 psig. 9/M3 = 16.91 X #/MCF. /M3 = 141.3 % gol/MCE.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Numb 43 D From _7-19-48 Hr._0800 to 7-20-48  Hr. 0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 285 ASTM Hempel Dist. In Reactor at Start of Period 695,75 Particle Size
Oxygen 4040 0, Preheat, °F 450 Prod. | BaY [fpsc- “F | % | AP.L| Fresh Catalyst Charged 119.0 Screen Sedimentation
Nat. Gas 7150 Gas Preheat, °F 750 APL |ag o 10400 | of 4g,4] Corolvst Recharged Frac| M % M %
Total 12090 | 40.9 | Reactor Press. 250 18P 124 4005505 of 51 o Total 814,75 |On40| 420+ o ol 80+
Fresh Feed | 1ga00 Steam Back Press 50 550+ Catalyst Taken Out 178.50 | 100 |419-150¢ o | 80-40
. .
FFbyC 19700 Temperatures, °F 10% 177 In Reactor at End of Period | g41,05 | 150 [149-105 55| 40-20
Avg. F F. Heater Outlet 20 214 200 | 104.74| 5 | 2010
Wet Gas 11400 Catalyst #1 685 30 238 WATER 250 73-62 | 1 g| 100
Contraction| 48,4 #2 710 40 256 Temp. % Reactor d—?, H,0 325 | 61-44 3.9
Recycle 23160 #3 720 50 o276 200 Pounds in Reactor <325| 43-0 8.5
Bleed 4891 #4 690 60 296 203 Density, Ibs./cu. ft. Density, Ibs./cu. ft Chem. Anal
#5 70 316 208 Bed Height, Feet Aerated 1,40 o < Fe
Total | 28081 Average 8 346 A.P.T.| 9.9 Setfled  144,0 | %€
Total Feed | 4agg1 Product Separator 90 574 Compacted 144 o % Oil
Recycle/F.F. 1.49 95 400 Space Vel. SCFH/Ib. cat. Sp. Grav. 4.0 Specific Surface
Inlet Vel EP. 410 Inventory Figures ) 73.0 4. m2 ‘gm
Steam Flow Rec 98.0 From d-P Meters
Res 1.0 i
Loss. 1.0 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% Oil | Water Product Pour °F | SUS @ °F Mol % | SCEH | ¢ H o Mol & [ SCEH T ¢ H o
co, Neut 0. Co,
2 1.58 No. | 53.5 | 40.1 416,96 13,03 26,06 2.2 1.09 | 1.09 2.14
Sa co
CH< | 85.52 No | 57.5 | 34.2 - 13,20 .30] .30 60 35.5 | 17,61 |17.61 17.61
C.H Hydrox CH, CH.
s 9,41 No. | 23.4 258,24 16.1416.14 | 64,56 4.4 2.18| 2,18 8,72
C.H: Bromine C,H, H,
i 3.28 No. | 79,3 53,40 1.78/3.56 10.5% 57.5 | 28,52 57.04
N2
CaHio a5 | %Fe CaHe 27,28 .62/1.86| 4.96 0.4 .20
H H,0
Nz .06 | %Al 6.6 CeHo 1,74 03| .12| .30 13.74 6.87
, Total
0 N: .28 .01 ot 49,60 |20,88| 79,50/ 26 .66
Total 31.9121.98| 80.50! 26,66
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON REACTION
Meosured At Wt Balance Carbon Hydrogen Oxygen | Ultimate Oil Unsats.
% m/he | #/hr % m/hr | #/ht | m/hr | #/hr m/hr m/hr % m/hr % m/hr ao/hr % a/hr % a/hr #/hr | #/gal | gal/hr %
co 35.5 |17.61 /493,08 15.62 | 4,58 [128.24] 4.18 116,97 | 11,31 28,92 23,70 | 15.49 14.66-13.43|-18.,45 | 25,74 -13.43 |
H2 5745 |28.52 | 57.04 49,25 [14.43 | 28.86) 13.16 | 26,32 | 35.67 |'64.19 |52.61 | 48.83 #6.21[-15.36 -30,72
co2 2.2 | 1,09 47.96 [17.85 | 5,23 230,12 4,77 |209.89 | 12,93 | 14,02 11,49 | 17.70 16,75 3.68| 3.68| 20,90 7.36
N2 0.4 20| 5.60| ,16| .05| 1,40 ,05| 1,28 W12 32| .26 A7 | J16]- L15
CH4 4.4 | 2,18 34,88 [12.14 | 3.56 | 56.96/ 3.25| 51,95 | 8,79 | 10,97 | 8.99 | 12.04 11.39| 1.07| 1,07| 6.08 4.28
C2H4 1,17 | .34 | 9.52] 31| 8.68 .85 .85 70| 1,16 | 1.10 31 62| 3.52 1,24
C2H§ 65| 19| 5,70, .17| 5.20 47 47| .39 64 | .61 .17 .34 1,93  1.02
C3H6 1.01| .30|12.60 .27 11.49 W73 73| 60| 1,00 | .95 .27 81| 4.60 1,62 10.34 6.25| 1.6
C3H8 W17 | 05| 2.20] .05| 2,01 .12 12| .10 17| .16 .05 .15 85| .40
C4H8 .86 | .25 | 14,00 .23 12,77 .62 .62 .51 .85 | .e0 .23 .92 | 5,22 1.84 12,13 6,10 1,99
C4H10 41 .12 6,96 L11| 6.35 +30 .30| .25 41| .39 .11 44| 2,50 1.10 6.35 4.86/ 1.31
C5H10 W51 | .15 | 10,50, .14 | 9.58 «37 W37 .30 51| .48 .14 70| 3,97 1.40 9.58 5,40 1.77
C6H12 «20 | .06 | 5.04 .05| 4.60 14 A4 1 19| a8 .05 .30 | 1,70 +60 4.60 5.50 .84
oL (61.60) 44| .42 4.40 | 24,99 8.80 61.60 6,50 9.4
WATER 6,07 | 5,74 8.42 (£.22)
TOTAL 49 .60 638,56 9 429 (512410 26,74 [467.09 | 72.42 [122,02 [100.01106.67 100.00 22.86 100.00) 104 .60 17.04
H2+CO 46.13 n9.01 17,34
H2/C0 1.62 3.15 3.15 2.22 3.15
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr || EFFLUENT RATIOS | CONTRACTION: 46,1
% H2 /€O H2/C0O
COFed | #/hr | #/MCF | o/M3 Gal/hr | Gal/MCF| cc/M3 Wet Gas 512.2 467,8 | H2/H20 | 8,04 | CO Conversion: 76.%
C1+C2 | 11,55 | 30.95 1.77 | 29.93 oil 39.4 39.4 [ CO2/CO | 1,14 | H2 Conversion: 53.9
C3+ 43.83 |108.40 6.20 |104.84 Water 131.4 131.4 E:%)‘fgg; 9.19 Hp - CO = 62.4
G+ 38.38 | 94.90 5.43 | 91.82 Totol 682,09 |106.9 | €38,6
Uit. oil 104.60 5.98 (101,12 | 17.04| 0.97 [137.06
Yield-Calculations assume “oil" is CH2, and is found by difference on Carbon, and
co2 20.90 [161.93 9.26 |156.59 H20 by difference on Hydrogen. “Qil" figures therefore include hydrocarbon fraction of
oxygenated compounds. Standard cubic feet measured ot 60 F and 14.7 psig. Cubic Meters
H20 measured at O C. and 14.7 psig. 9/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF,
109,26 6.25 |105.69




THE TEXAS COMPANY — MONTEFRELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Numb 43 B From _7-20-48 Hr. 0800 to 7=21-48  Hr, 0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 285 ASTM Hempel Dist. In Reactor at Start of Period| 641.25 Particle Size
Oxygen 4880 0, Preheat, °F 450 Prod R;{ 3:;2- °F % | AP || Fresh Catalyst Charged 153.0 Screen Sedimentation
Nat. Gas 7100 Gos Preheat, °F 810 APIL la1.8 t0 400 £y | 4g,7 | Cotolyst Recharged Frac.| M % M %
Totl | 1080 | 40,7 | Reoctor Press 250 18P, 134 40055000 ol 5.0l Tod! 794,25 |On 40| 420+ | g4 80F
Fresh Feed | 10e00 Steam Back Press. 5% 550+ ho g Catolyst Taken Out 116.00 | 100 [419-150| g4 o 80-40
FFbyC out Temperatures, °F 10% 190 In Reactor at End of Period | grg,p5 | 150 |149-105| g o 40-20
Avg F.F Heater Outlet 20 224 200 104.74| ¢ o 20-10
Wet Gas 13200 Catalyst 1 620 30 244 WATER 250 | 7362 | 5 o 100
Contraction| 34.0 #2 635 40 064 Temp. % Reactor d-P, H,0 325 | 6144 | g g N
Recycle 23760 #3 650 50 284 200 Pounds in Reactor <325| 430 |14 4
Bleed 5100 #4 620 60 300 203 Density, Ibs./cu. ft Density, Ibs./cu. ft Chem. Anal
#5 70 320 208 Bed Height, Feet Aerated 147.0 % Fe
Total 28860 Average 80 340 AP.I.| 9.9 Settled 149.0 % C
Total Feed 48460 Product Separator 90 370 Compacted 175.0 % Oil
Recycle/F.F 1.47 95 398 Space Vel. SCFH/Ib. cat. Sp.Grav. Specific Surface
Inlet Vel. EP. 414 Inventory Figures 1.4 22.0 ! m2 gm
Steam Flow Rec 98.0 From d-P Meters
Res. 1.0
Loss 1.0 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ oo
T
% il Water Product Pour °F | SUS @ °F Mol % E‘C/iti c H ) Mol % Sn(.:/it' < n )
o, Neut 0. o, !
: : 1.75 | No. | 55.4 45.3 412,16 12.88 25.76 2.0 1,03/ 1.03 2.06|
| ch Sap. co., co
ki 84.92 | No. | 61,5 43,0 14.52 W33 .33 .66 35.9 18,57 18.57 18.57
C.H Hydrox. CH, CH.
L] 9,03 No. | 23.4 254,56 15,91 15,91 63,64 4.4 2,28 2.28 9,14
C.H Bromine C,H, H,
il 4,03 | No | 61.7 50,70 1.69 38 10,14 - 57.0 29.4 58,9
CHo 23 | %Fe CHe | 33,00 .75 2.28 6,00 : 0.7 .36
C.H, H.0
N 03 | *Ae 6.7 o 2,32 04! L1640
Total
9 N: .28 .01 e 51.72
i Total 31.61 [22.03 80.18 26,42
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/he | #/he % [m/hr | #/hr | m/hr | #/hr m/hr m/hr % m/hr % m/hr a/hr % a/hr % a/hr #/hr | #/gal | gal/hr %
co 35.9 | 18.57/519.96(21.40 | 7.45(208.60 7.30|204.45| 16.27 |34.84 |27.27| 23,57 |20.71] -11,27| -11.27(39.31 -11,27
H2 57.0 | 29.48| 58.96|53.22 |18.53| 37.0§ 18.16| 36.32 | 40.46 |69.94 |54.75| 58.62 51,50 -11.32 -22.64
co2 2.0 | 1.03| 45.32{13.13| 4.57/201.08 4.48(197.08| 9.98 |11,01 | 8,62| 14.40|12.65 3.45 3.45/18.58 7.90
N2 0.7 .36| 10,08 .51| .18 5.04 .18 4.94 <39 .75 +59 57| 450/~ .18
CH4 4.4 | 2.28| 36.48| 8.49| 2.96| 47.36 2.90| 46.42| 6.45 | 8.73 | 6.83| 9.35| 8,21 .62 62| 3.34 2.48
C2H4 69| .24| 6,79 .24| 6.59 .52 .52 .41 76| .87 .24 .48| 2,58 96|
C2H6 - 43| 15| 4.5  .15| 4.41 .33 .33 .26 48| .42 .15 .30] 1.62 .90
C3Hé W51 ,18| 7.58 .18 7.41 .39 .39 .31 57| .50 .18 54| 2,91 1,08 6.67/6425 | 1.07|
C3H8 14| .05 2.20 .05| 2.16 .11 .11 .09 16| .14 .05 15, .81 +40)
C4H8 .59 .21| 11.76 .21| 11.53 .45 .45 +35 .66 | .58 .21 .84| 4.52 1.68 10.95/6.10 | 1.80,
C4H10 26| .09 5.28 .09| 5.12 .20 +20 .16 29| .25 .09 .36 1.94 90| 5.12|4.86 | 1.05
C5H10 .44 .15/ 10.50 .15| 10.29 .33 .33 .26 48| .42 .15 75| 4.04 1.50] 10.29|5.40 | 1.91
C6H12 19| .07 5.8 .07| 5.76 .14 .14 .11 21| .18 .07 42| 2.26 .84 5.76/5.50 | 1.05
oiL (47.04 34| .30 3.35|18.09 6.72 47.04/6.50 | 7.24]
2.
WATER 3.37| 2.96 5.18 (5.57
TOTAL 51.72 |670.80 34.82 [553.48 34.16|542.48 | 76.03 |127,74100.01[113.83 |99.99| 17.56 100.00 85.83 14,12
H2+CO 48.05 25.98 25.46
H2/CO 1.59 2.49 2,49 2.01 2.49
e
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS | CONTRACTION: 34,0
% H2/C0 H2/CO
COFed | #/hr [ #/MCF | g/M3 Gal/hr | Gal/MCF| cc/M3 Wet Gas 553.5 542,2 | H2/H20 | 17,39 | CO Conversion: 6047
Cr+C2 7.54 | 20.94| 1.156 | 19.45 Oil 29,3 29,3 || C02/CO «61 | H2 Conversion: 3844
c3+ Water 99. (H2) (€02) CO = 47.0
34.57 | 89.31| 4.90 | 82.86 9.3 9943 || Hoo) icoy 10463 |  Hp +CO = 47.
Ca+ 30.85 | 79.74| 4.38 | 74.07 Total 682,1 | 101.8 | 670.8
Uit Oil 85.83| 4.71 | 79.65| 14.12 | 0.78 |110.21
Yield'Culcuhﬁons assume ‘“‘oil’’ is CH2, and is found by difference on Carbon, and
co2 18.58 151.76 8.33 | 140.86 . H20 by difference on Hydrogen. "Oil"" figures therefore inciude hydrocarbon fraction of
oxygenated compounds. Standard cubic_feet measured ot 60 F and 14.7 psig. Cubic Meters
H20 60.66| 3.33 | 56.51 measured at O C. and 147 psig. g/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.




THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Numb 43 F From __ 7-21-48 Hr.__0800 to 7-22-48 M. 0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 285 ASTM Hempel Dist. In Reactor at Start of Period 678.25 Particle Size
Oxygen 3120 O, Preheat, °F 450 Prod g;{ (1};;8' “F % | APl | Fresh Catalyst Charged 165.00 Screen Sedimentation
Nat. Gas 4050 Gas Preheat, °F 780 APl 46,4 10 400 g9 d 53.2 Catalyst Recharged Frac M % M %
Total 770 43.5 Reactor Press. 250 1.8.P. 116 400-550,, o 6,7 Total 843,25 |On40} 420+ ng7,9| 80+
Fresh Feed | om0 Steam Back Press. 50 550+ | o Catalyst Taken Out 59.25 | 100419150446 6| 80-40
F FbyC out Temperatures, °F 10% 156 In Reactor ot End of Period | ngq 00 | 150 [149-105| 4 5| 40-20
Avg.F F Heater Outlet 20 186 200 | 104-74| , | 2010
Wet Gas 7340 Catalyst #1 620 30 212 WATER 250 | 73-62 P 10-0
Contraction| 53.3 #2 645 40 234 Temp. % Reactor d-P, H,0 325 | 61-44 4.6
Recycle 15049 #3 650 50 254 200 Pounds in Reactor <325| 430 g4
Bleed 7784 #4 615 60 276 203 Density, lbs./cu. ft Density, Ibs./cu. ft Chem. Anal.
#5 70 200 208 Bed Height, Feet Aerated 145 o < Fe
Total 22820 Average 80 326 AP.T.| 10.4 Settled 142.0 % C
Total Feed 35520 Product Separator 90 390 Compacted 152.0 % Oil
Recycle/F F. 95 Space Vel. SCFH/Ib. cat. Sp. Grav. Specific Surface
1.80 414 4.0 ‘
Inlet Vel. EP. 98.0 Inventory Figures 45.3 8.3 | m2 ‘gm
T
Steam Flow Rec 1.0 From d-P Meters ! |
Res. 1.0 I |
- Loss | GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ oot
% Oil | Water Product Pour °F | SUS @ °F Mol % | SCFH T c H o Mol %] SCEH T c H | o
} i
Neut | co, |
o= 171 | No | 51.6 | 44.0 O: | ze3.36 8.23 16.46] - 2.2 74| 74 1.48
Sap. co
CH. | 83.37| No | 55.5 | 38.9 02 7.92 .18 | .14 .36 36.3 | 12,16 12.16 12.1
C.H Hydrox CH, i CH.
e 10,40 | No. | 53,5 142,56 8,91 4.2 1.41) 1,41 5,64
CH Bromine C,H, H,
Sl 4,29 | No. | 67,5 33,30 1.11 . 56,9 19,07 38,14
CHio 24| %Fe CiHe | go,2¢ .46 : 0.4 .13
] C.Hy, H.0
Nz % A 8.9 e 1.74 05 1 30 : 6.36| 3.1
, Total
o, N o 33,51 |14.31] 50,14/16.,8
Total 18,92 12.81 46.28 16.82
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/he | #/hr % [ “m/he | #/br | m/hr | #/hr m/he | m/he % | m/he % /bt o/hr % a/hr % a/hr #/hr | #/gal | gal/hr %
co 36,3 | 12.16|340,48|13.18| 2.55| 71.4Q 2.06| 57.65| 7.95 | 20,11/21.43| 10,01 /12.26| -10,10| -10.10/16.94 -10,10
H2 56.9 | 19.07| 38,14|43.52| 8.43| 16.86 6.81| 13.61| 26.25 | 45.32 48.30| 33,07 40.51| -12.26 -24,52
co2 2.2 «74| 32.56]19.89| 3.85/169.4Q 3.11|136.79| 12,00 | 12,74|13.58| 15,11/18.51| 2.37| 2.87/19.51 4,74
N2 0.4 o13| 3.64 «16 03 +84 .02 +68 .10 23 +25 12 015/ - .11
CH4 4.2 | 1.41| 22,56(15,33| 2.97| 47.53 2.40| 38,37 9.25 | 10.66|11.36| 11.65|14.27| <99 .99| 8,15 3.96
C2H4 1.89| 37| 10.38 .30| 8.37| 1,14 1.12] 1,81 1,34 1,76 +30 60| 4.94 1.20|
C2H6 1.03| 20| 6.7 .16| 4.84 .62 62| .66 79| .97 .16 32| 2,63 .96
C3Hé 1.81| .35 14.79 .28| 11.87| 1.09 1.09| 1,16| 1,37| 1,68 .28 .84| 6,92 1.68 1068|6425 | 1,71
C3H8 22| .04| 1.7§ .03| 1.42 .13 L13) .14 .16 .20 .03 .08 .74 .24
C4H8 1.38| .27| 15,13 .22 12.21 .83 83| 88| 1.05| 1.29 .22 .88| 7.25 1.76 11.60/6.10 | 1.90
C4H10 39| .07/ 4,08 .06| 3.28 .24 24| .26 W30 .37 .06 .24 1.88 60| 3.28/4.86| .67
C5H10 87| 17| 11,90 .14| 9.61 52 52| .55 .66 .81 .14 .70 5.76 1.40 9.61/5.40 | 1.78
C6H12 33| .06| 5.04 .05 4.07 .20 .20] .21 «25| .31 405 .30| 2.47 6 4.,07/5.50 | .74
oL (38.78 28| .34 2,77|22,81 5.54 38.78/6.50 | 5,97
9
WATER 5.36 | 6.57 6.58 (g:?s;
TOTAL 33.51|437.38 19.37|374.96 15.64|302,77 | 60,32 | 93.83]99.99| 81.62100.0] 17.87 100.01 78.02 12,77
H2+CO 31,23 10.98 8.87
H2/CO 1.57 3.31 3,31 2,26 3,30
L
ULTIMATE YIELDS WEIGHT BALANCE 4/hr % #/hr EFFLUENT RATIOS | CONTRACTION: 53,3
% H2 7 CO H2 /CO
COFed | #/hr | #/MCF | g/M3 Gal/hr | Gal/MCF| cc/M3 Wet Gas 37449 302.8 H2/H20 6.17 | CO Conversion: 83.1
CI+C2 | 15,72 | 20,02| 2.45 | 41.43 Qil 34.6 34.6 || co2/co 1.51 | H2 Conversion:  64.3
. Wat R (H2) (C02) -
C3+ 47,83 | 81,24 6486 | 116,00 ‘ater 100.0 100.0 (H20) (COy| 931 HZ + CO = 71.6
Ca+ 40.17 | 67.95| 5.74 | 97.06 Total 509.5 116.5 | 437.4
Ult. Oil 78,02 6.59 111.44 12,77 | 1.08 |152,.,60
Yield Calculations assume “oil”’ is CH2, and is found by difference on Carbon, and
02 19.51 104.23 8.80 148,81 H20 by difference on Hydrogen. "Oil" figures therefore include hydrocarbon fraction of
oxygenated compounds. Standard cubic feet measured at 60 F and 14.7 psig. Cubic Meters
H20 96.48| 8.15 1137.82 measured ot O C. and 147 peig. /M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.
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THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

Synthesis Run Numb 43 G From_7-22-48  Hr. 0800  to 7-23-48 Hr, _0700
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Pre‘ss 280 I ASTM Hempel Dist. In Reactor at Start of Period| 784,0 Particle Size
Oxygen 3080 O, Preheat, °F 480 Prod. gg! gtﬁg- °F % | A.P.l. | Fresh Catalyst Charged 67.0 Screen Sedimentation
Nat. Gas 3660 Gos Preheat, °F 810 APL 45,3 to 400 64.3 54, Catalyst Recharged Frac. M % M %
Tota! 6740 45.7 Reactor Press. 250 I.B.P. 118 400-550 14 36 j Total 851.0 On 40| 420+ 51,6 80+
Fresh Feed | 10700 Steam Back Press. 59 550+ Catalyst Taken Out 5.5 100 |419-150L,0 o | 80-40
F.F.byC out Temperatures, °F 10% 158 In Reactor at End of Period | ngg .5 150 [149-105| 6,4 40-20
Avg. F.F Heater Outlet 20 185 200 | 10474 | 5,4 | 20-10
Wet Gas 5350 Catalyst #1 2o 30 208 WATER 250 | 73-62 | 3,1 | 100
Contraction| 58,9 #2 640 40 228 Temp. % Reactord-?,HZO 325 | 61-44 5.0
Recycle 13500 #3 645 50 248 200 Pounds in Reactor <325/ 43-0 9.7
Bleed 7445 #4 620 60 268 203 Density, Ibs./cu. ft Density, Ibs./cu. ft Chem. Anal.
#5 70 202 208 Bed Height, Feet Aerated 137.0 % Fe
Total | p0ges Average 80 216 A.P.I. 10,1 Settled 141 9 %C
Total Feed 31645 Product Separator 90 360 Compacted 152.0 % Oil
Recycle/F.F. 1.96 95 Space Vel. SCFH/Ib. cat. Sp. Grav. 3.7 Specific Surface
Inlet Vel. EP. 410 Inventory Figures 40.3 23.0 m2.gm
Steam Flow Rec 98.0 From d-P Meters
Res. 1.0
Loss 1.0 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ™ o
% Oil Water Product Pour °F SUS @ °F Mol % 25551 C H o Mol % §nc/rhrr4 C H o)
co- 150 | Nor | 56.7 | 42.8 0: 260,16 | 8,13 16.26J o 1.9 254! .54 1.04
CHe | a3.86 | Mo | 39,0 | 0.1 €0z 6.60 .5 | .15 .30, < 34,6 9.77| 9.77 9,71
CHe | 10021 | e | 18an e | 1202 | s.07 |s.or| 32.28] e 4.6 1.30] 1,30/ 5,20
C.H, Bromine C,H, H,
e 4.53 No. | 6040 e 22,70 .99 |1.98| 5.94 58.8 16.60 33420
CHio 9 | %Fe CHe | 19,36 .44 |1.32] 3.52 N 0.1 .03
N, % Alc 9.4 CHho 1.16 02 | .08 .20 H:0 11.42] 5.7
0. N: Total 28.24 |11.61| 49.82/16.54
Total 17.80 11.60 | 41.94] 16.56]
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON_REACTION
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/he | #/be | % [m/hr | #/he | m/hr | #/he m/hr | m/hr % | m/hr % | m/hr | a/hr % o/hr % a/hr #/hr | #/gol [gal/br| %
co 34,6 | 9.77 |273.56(12.99| 1.83(51.24 | 1.51 | 42.18| 7.19 | 16.96/20.29| 8.70(12,10| = 8.26| - 8.26/15.46 - 8,26
H2 58,8 16,60 | 33.20|42,69| 6.03/12,06 | 4,96 9.93| 23.62 | 40.22/48.12| 28,58 39,75 =11.64 -23.28)
co2 1.9 | .54 | 23,76|20.13| 2.84]124.96 2,34 |102,85| 11.14 | 11.68/13,97| 13.48(18.75| 1.80| 1.80|18.42 3,60
N2 0.1 | .03 84| 05| .01 .28 .01 «23 <03 .08| .07 04| .06/ - .02
CH4 4.6 |1.30 | 20.80(15.72| 2.22| 35,58 1.83 | 29,24 8,70 | 10,00/11,96| 10.53|14.65 .53 .53 5.42| 2.12
C2H4 1.93] 27| 7.56 .22 6.22| 1.07 1.07| 1.28| 1,29 1.79 .22 44| 4,50 .88
C2He 1.13| 16| 4,80 .13 | 3.95 83 63 .75 .76 | 1.06 .13 <26 2,66 .78
C3Hs 1.94| o27| 7.34 .22 9.33| 1.07 1.07| 1.28) 1.28] 1.79 .22 .66| 6.76 1.32 8,40/ 6425 1,34
C3H8 .24 .03 1.338 .02 1,09 .13 A3 .6 RO .02 .06 .61 .16
C4H8 1.44| .20| 11,29 .16 | 9.22 .80 .80 .96 .96 | 1.34 .16 64| 6.55| 1,28 8.76/6.10 |1.44
C4HI10 53| .07| 4.08 .06 | 3.34 .29 .29) .35 .35 .49 .06 24| 2.46 .60 3.34/4.86 |.69
C5H10 89| 13| 9,14 L1 | 7.49| .49 449 .59| .60| .83 11| ,55| 5.63| 1.10 7.49|5.40 |1,39
CéH12 o32| J08| 4,20 .04 | 3.46 .18 18| .28 22| .31 .04 24| 2.46 .48 3.46/5.50 | .63
oL (39,76 .28| .39 2.84/29.07 5.68 39.76| 6.50 |6.12
WATER 4.66| 6.48) 8.88 (2233) ]
TOTAL 28.23|352.16 14,12/277.64 11.61/228.53 | 55,33 | 83.58/100,0| 71.89]100.0| 16.63 100.0 71.21 11.61
H2+CO 26,37 6.47
H2/co 1.70 3 3.28 | =237 .28
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr ]| EFFLUENT RATIOS | CONTRACTION: _ 58.9
CO%;ed #/hr #/Mg:z CS,M:, Gal/hr GaI/MHCzF Ccoc/Ms Wet Gas 277.6 228,68 || H2/H20 | g 18] CO Conversion: 84,5
c1+C2 12.58 | 18.61 1.868 | 31.45 Qil 24.% 24.3 || C02/CO 1.885 | H2 Conversion: 70.1
S+ 53.54 | 73.69| 7.38 | 124,80 Water 99.3 99.3 f:%)‘?gg 9.50 Hg ¢ CO = 75.5
Ca+ 48,17 | 63.27| 6,33 | 107,04 Total 411.2 116.8 | 352,2
utt. it 71.21| 7.15 | 120,57| 11,61 | 1,16 |163.91 eta Cateaten — ) _
c02 18.42 | 79,09 7.92 | 133,93 H20 bye diff:r:uncae 'Z;s g;fi‘:g:en.m"'O;IS"Cﬂ"’gzt.'lr&n?h;ie:gtﬁng{ug;":Y’Z?::arobnonch:i‘:muﬁ
H20 ’ 83.88 8.40 | 142.04 measured at O C. and 14.7 psig,J c;/bhi;\:;e:et 16.91 X #c}'Méé)F.F z::/ﬂl»(‘;7= pls4| ',3%3"2,2#;2{:'?




