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L Laboratory Montebello Experiment No,_ TDC-802
Cx Date Approved Aucust 17, 1950 ' Partial Report No, 33
/ Work Completed June 20, 1949 Sub ject: Hydrocarbon

Synthesis

Sub ject: Runs 46, 47, and 48 - Montebello Reactor No. 3.

Object: To obtain yield data from the operation of Montebello
: Reactor No. 3 under conditions comparable to those
planned for the Carthage Hydrocol synthesis unit at
Brownsville, Texas.

History: Previous work with the Nontebello Reactor No. 3 was
done at 300 psig pressure using catalyst derived
from mill scale,

Experi- Changes in the generator and synthesis system were

mental made to allow synthesis operation at 400 »sig in order

Results: to conform with Brownsville design conditions. The
work reported herein was conducted with promoted
Brownsville magnetite catalyst at 6500F., 400 psig,
and 1:1 recycle ratio. A combined-feed inlet linear
velocity of one-foot-per-second was maintained in the
reactor,

Conclu-~ 1. When the Montebello Reactor No. 3 was operated with

sions: & 10 to 12-foot bed of magnetite catalyst under flow
conditions comparable to Brownsville design, the yield
of C3 and heavier hydrocarbons was only about 75 per
cent of that expected at Brownsville which will operate
at a bed height of approximately 20 feet.

2. The C3+ yield increassd with bed height,

x E 3. It was not possible to operate the Montebello
{« Reactor satisfactorily with eXtremely finely-ground
’f magnetite catalyst (98.8 per cent through 325-mesh).
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I. INTRODUCTION

A, Object

The object of the work described in this report was to
obtain yield data from the operation of Montebello Reactor No. 3
under conditions comparable to those planned for the Carthage
Hydrocol synthesis unit at Brownsville,'Téxas.

B. History

Previous synthesis runs on the lontebello Reactor No. 3
had been made at 300 psi pressure with catalyst derived from mill
scale., Since the composition of this material was subject to
variation from one mill to another and from time to time at the

same mill, it was decided to consider magnetite as a catalyst

~source. Magnetite is an iron ore found in relatively large homo-

genous deposits in this countfy, thus assuring a possible source
of catalyst of constant quality.

At the conclusion of Run 45 the necessary changes in
equipment were made to allow for synthesis operation at 400 psig
in order to conform with the operating conditions planned for
Brownsville,

C. Scope

This report discusses the operating and analytical data

obtained from the 400 psig operation of the lontebello Reactor

No. 3 using Alan Wood magnetite catalvst promoted with 0.6 parts
> & <) P
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by weight of K20 per 100 parts of ironf The approximate synthesis
operating conditions were: 16,000 SCFH fresh feed, 1:1 recycle
ratio; l-foot per-second superficial gas=-velocity in the‘reactor,
at 400 psig and 650°F. catalyst bed temperature.
The work wes conducted during the period March 20, 1949
through June 20, 1949.
II. EXPERIMENTAL WORK

A. FEquipment and Method of Operation

l. Synthesis Gas Generation

The synthesis gas mixture of carbon monoxids and hy-
drogen was the product of the uncatalyzed reaction between naturasal
gas and oxygen at 425 psig and at temperatures in the 23000F,
range. The natural gas contained approximately 85 per cent methane,
2.0 per cent CO2, 9.0 per cent ethane, 3.5 per cent propane, and
small amounts of butane and nitrogen. The generator product gas
was composed of hydrogen and carbon moncxide in the ratio of
1.5-1.7:1 and normally contained less than 2.5 per cent unconverted.
methae, 3 per cent carbon dioxide, and less than one per cent
nitrogen.,

During Run 48 before the synthesis gas entasred the
reactor, it was scrubbed and cooled by passing through a water-
wash tower. This tower contained an 18" by 25' bed of one-inch,
carbon raschig rings kept moist by a cold watsp spray. The
temperature cf the effluent gas was approximately 700F,, and the
water content corresponded to saturation at 70OW, instead of
saturation at 140-1500F, as had existed before the scrubting tower

was used.
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The generator system has been described in detail in
previous reportsl and since it serves'only as a utility unit for
the reactor, no further details are included in the prasent
report.2

2. Catalyst Protreatment and Reduction

The bage material for the catalyst was Alan Wood .run-
of -the-mine magnetite concentrate, on which a sievs analysis

showed the following results:

A 3. T,M. NO, WEIGHT PER CENT

Ctn 40 26.3
100 46,0

140 8.3

200 7.3

23C 2.6

325 C.8

Thru 325 8.7

This matorial was used as recoived for Runs 46 and 48,
but for Run 47 it was ground by Twining Leboratories of Fresno,
California, so that 98.8 per cent passed through a No. 325 ASTM
sleve, TFor all three runs the maynetite was impregnated with
K200z to give 0.6 part of K20 per 100 parts of Fe. The impregna=~
tion was carried out in the normal manner as described in previous
reports .2 The original charges of catalyst to the reactor anéunted
to approximately 18C0 pounds of unreduced magnetite which was
reduced in situ by circulating hot hydrogen through the catalyst
bed at approximatsly 1 foot-per-second velocity, 640-7100F, bed
temperature, and 200 psig prossurs. During reduction the steam
cooling tubes were dry., The oH rating procedurc was almost
identical to that used when reducing catalyst in the special

regucer,

1Partial Report Nos. 5, 10, and 13, Experiment No. TDC-802.
SData on synthesis gas generations appesr in the Appendix.,
Spartial Report Nos. 31 and 32, Hxperiment No. TDC-302.
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All make-up catalyst used during the runs was prepared in the
usual manner in the reducer which has been described in detail
in previous reports. ‘
To illustrate a typical reduction in the reactor, a
graphical pfesentation of the data from Run 45 is shown in
Figure l; facing. Over a period of 62 hours, a total of 388
pounds of water was obtained from an initial charge of 1800 pounds
of mégnetite. The maximum water rate was 16.7 pounds per hour,
YWhen the reduction in ths reactor was complete, the
circulation of hot hydrogen was continued while water was put into
the cooling tubes and the pressure in the steam system was raiéed
to about 50C psig. Synthesis gas was then introduccd after which

the pressure in the

®

»

ntire roactor system was raised to 400 psig
within three hours.

3+ Synthesis System

8. Description of Synthesis Reactor

The reactor used in Run 46 was the same 19 ft. by 12-inch
vessel that was used in Runs 44 and 453, except that suitable
changes in materisls and fittings wore made to allow for safe and
trouble-free 400 psig operation.?

For Runs 47 and 48, a catalyst return line was installed

‘between the bottom of the first cyclone separator and the lovwer

o]

art of the reactor. This line was made of 2-inch pipe and entered
the reactor at a point 2 feet above the bottom steam header., The
only obstruction in the line was a 2-inch cock which remained in

an open position during normal opcration, the theory becing that

the head of cataely:t in the cyclone and return line would be

lPartial Report Nos. 31 and 52, Wiporiment No. TDC=~802,

2partial Report No. 32, Experiment No. TDC=-802,

3A more complete cdiscussion of syulipment may be found on pp. 63
through 71, Appendix. -
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greater than in the reactor and would create a constant return of
catalyst fines to the bottom of the reactor. A pressure connec=
tion was installed below the cock in the return line so that in
case of a minor obsitruction in the line, the cock could be closed
and recycle-gas pressure or nitrogen-cylinder pressure could be
utilized to clear the line.

All of the other operations remained the same as in
Runs 44 and 45,

b, Methods of Sampling and Analysis

Gas samples were taken every four hours in dry aluminum
bombs, but normally only every other sample was analyzéd and a
24-hour average made of thess thres andl vses,

The liquid product samples were drawn directly from the
product separator into glass bottles at 18-hour intervals.

The catalyst samples were obtained through’a one=inch
line located two fset from ths bottom of the catalyst bed. The
sample was blown directly into 5-gallon buckets containing about
two pounds of "dry ice" and was immediately transferred to glass

ars containing small pieces of "dry ice". Since the macnetite
- P [}

=

was not very pyrophoric except when freshly reduced, it was not
o ]

decmed necessary to use sealed bombs to obtain the samplos.

All gas analyses, including those for carbon dioxide,
were made With a Consolidated Bngineering Corporation mass spectro-
meter., Orsat snalyses using the explosion technique were made
periodically of the synthesis gas from the gensrator but these

were only for control purposesz,.

Except as stated otherwise below, the tests made on
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catalyst and product were by methods found in either The Texas
Company Standard Nethods of Test Book or Special Methods of Test
Book. The specific surface of the catalyst was determinsd By
emmonia adsorption. This method was devised and calibrated using
F.C.C.U. cracking catalyst and does not give absolute values for
specific surface of iron catalyst, It may, however, give an
indication of the change in specific surface of iron catalystse.

The specific gravity of the catalyst was determined by
the displacoment of carbon tetrachlorids in a picnometer,

The water-scluble chemicals content of the water was
determined by salting out with potassium carbonate at 40-509F,1
These chemicals were predominantly alcohols since the tost does
not indicate the light orgenic acids content,

ce Methods of Calculation

The data used in this report were obtained by forcing
the weight balances on the assumption that any losses wsre in wet
gas flow measurements., Overall weight balancos varied betweon
90 and 99 per cent. The yislds of separated oil and water were
based on actually measured quantities., The term "C3 plus" has
bsen used iIn this report as in the past to denote all hydrocarbons
having three or more carbon atoms %tc the molscule, plus the water-
soluble chemicals as determined by the salting out test mentioned
ahove.

B. Exp&rrnik 2l Results

1l AU “.1. 6
Except that the initial charge of catalvst was reduced

in the rcactor, the operating technique was the ssme as in Run 45,2

1This method is not in The Texas Company Stundard Method of Test
Bock or Special Method of Test Beok, but is discussed fully in
Partial Report No. TNDC-101-33.

2partial Report No. 32, Experiment No. TDC-802.
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1?or the first 19 hours of operation, the frosh feed rate
was only 10,254 SCFH, beca us o of the limitation of the 0¢1f1cp in
the meter run. After the orif 1ce plate had been changed, the
fresh feed rate was raised to 16,000 to 17,000 SCFH for the
remainder of the run, There was no addition of catalyst during
the first 206 hours of operation, during which time the conversion

of Hg + CO declined from an initial 88.8 per cent to 51,7 per ceht.

©]

=3

he yield of Cz+ followed a similar pattern, going from 9.6
1bs/NCF Hp + CO to 4.9 1bs/MCF, |

The decision was then made to load fresh catalyst in an
effort to increase the conversion rate. Addition of 257 pounds of
reduced catalyst brought the conversion of Hg + CO up to 65 per
cent and increased the Cz+ yileld to 6.5 lbs/MCF. A 50 pound-per=
day addition rate for the next 154 hours maintained the conversion
and Cz+ yield almost at these levels. Beginning with Period 46-Q
(390 hours) the addition rate was raised to about 160 pounds a
day average and was held there until the end of the run. This
caused the C3z+ yield and conversion to increase slowly to 7.0
lbs/MCF end 7C per cent respectively.

The conversion of Hg + CO and the yields of hydrocarbons
are shown chronologically in Figure 2, facing. The sclectivity
and yields of carbon dioxide and weter are shown in Figure 3,
following. Usually the COg yield varied inversely with the water
yield except during a short general decline in all yields just
prior to the time when the addition of catalyst was initiated.

The water yield was consistently of the same magnitude as the C3z+
yield. The selectivity (yicld of Cz+/yield of C1+) did not vary

mueh and usually was between 80 to 85 per cont.
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A bad leak in the high pressure steam system and
mechanical failurs of the recvcle compressor terminated Run 46
after 580 hours on stream,

2. Run 47

FRun 47 was an attempt to opsrate the Montebello Reactor
with finely ground magnetits to determine’ whether a catalyst of
smaller particle size would effect better conversion. It was
intended that the magnetite be ground so that it would be pre-
dominantly in the 100-325 mesh sizc range, but the typs of gfind-
ing facilities available resulted in a grind of 98.8 per cent

through a 325-mesh sieve, The run lasted only 14 hectic hours and

was shut down hecause of plugs in the cyclones, catalyst loader,

b

and product condenser. It was impossible to control the bed

»

temperatures and operation, and no significant data were obtained.

3. Run 48

9

It was suspected that there might have besn a trace
amount of scme unidentified catalyst poison in the fresh feed be-
cause Runs 42,45, and 46 2ll showed declines in yield down to
similar lcvels oven though different catalysts, flow conditions,
and reactors wers involved. For this reason a water-wash scrubbing
tower was installed to determine whether or not the suspccted
poison could be scrubbed by this means. The RBrownsville system
similarly includes a water scrubbing of the generator product gas.

A catalyst rsturn line from the first cyclone was in-
stalled with the idea that this might make possible operation with
a higher bed height. Previously the highest bed height which could
be maintained was of the order of 11 to 12 feoot in the 19-foot

reactor indicating that a disengaging spacs of at least 7 feot
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above the dense phase level was necessary.

Despite these changes, Run 48 appeared to Be only a
confirmation of Run 46, Ths flow rates were approximately the
same, but the catalyst make-up was started sooner. After 70
hours, freshly reduced catalyst was loaded at an average rate of
58 1bs/day for the remaininy 120 hours., The catalyst return
system operated for only the first 58 hours at most and may have
become plugred sooner than was realiz;d,

Anofher leak in the high pressure steam system causcd
the shut-down of the reactor after 190 hours. The run was not
continusd after the repairs were made since it was apparently only
duplicating Run No, 48,

The conversion and C3+ yield data for Run 48 are shown
in Figure 4, facing. The correosponding data from Run 48 ars also
shown for comparison. It may be rccalled that during the first
portion of Run 46 no catelyst was added to the reactor whereas in
Run 48 an addition rate of 53 lbs/day was used. Examination of
the curves for conversion and C3+ production shows that the d:sta
from Run 48 fall along a line that would probably represent data
obtained from Run 46 had the bed level been maintained by catalyst
addition from the start, It can be soen that extrapolation of the
Run 48 curves would make them coincide with the Run 45 curves for
the periods during which catalyst was added,

4. Effcoct of Boed Height and Catalyst Inventory on Yield of Ca+

The yield of C3+ has boen plotted against catalyst bed
height and weight of catalyst in the rcactor as shown in Figure 5,

following, There was an incrcase in Ca+ yield with both bed




Exp. TDC=-802=33=P

14

')
.
N
I
o

Yield of Cxe+
Gal/MCF Hg + CO

l.2 o o X
a/vfz
1.0 [~ ° b
00'8 — -
0.6 | ] | L | |
6.0 7.0 8.0 9,0 10,0 11,0 12,0 13.0
BED HEIGHT, FEET
0O Run 46
X Run 48
108 i T | 1 | 1 !
l.6[ o) _
3
¢+ l.4 -
v ¢
O
"6% 1.2 -
o &
<
;‘4-; 1,0
T}
0.8 .
0.6 ] | 1 ] 1 |
900 1000 1100 1200 1300

600
POUNDS OF CATALYST IN REACTOR BY METERS

EFFECT OF CATALYST BED HEIGHT
AND INVENTORY ON YIELD OF C3e¢

Figure 5



L

Exp. TDC-802-33-P

15



l.8

l.6 | e -

1.4 -

1.2

Yields of C3ze
Gal/NCF Ho « CO

110 120 130 140 150 160

CATALYST DENSfTY, LBS/CU. FT.

VARIATION OF CATALYST DENSITY WITH
YIELD OF Cze

Figure 6



Exp. TDC-802-33~P 16

height and catalyst inventory., This was to be expected because
the bed height was dependent on catalyst inventory, but it was
observed that the bed height affected the yvield more than did the
inventory. The first supposition was that the real factor was
only the bed height but this was made doubtful wren the yield of
Cazr was plotted against catalyst density as shown in Figure 6,
facinge. These data indicate that an increase in catalyst density
of 10 1lbs/cu. ft. was saccompaniced by about the same incrsase of
C3+ yield as when thevbod height was raiscd a foof. It is possible
that the variation of the catalyst density was a resultant factor
rather than a causative one with the Cz+ yield.

S+ Comparison of Vields on Straight-Run and Polymer Bases

The ultimate yisld of marketable product has beon
calculated on the assumption that in a commercial plant the
propylene (4.32 pounds per gallon) will be polymerized to a
product of 6.25 pounds per gallon with 90 prer cent recovery. It
is likewise expscted to polymerize the butylenes (5,00 pounds
per gallon) to a product of 6,10 pounds per gallon with 95 per
cent recovery; The propane has not been included in the cale-
culation of the ultimate yield. Water soluble chemicals have
been considered in both cases as marketable product,.

The yields on both straight-run and polymer bases are
compared in Table I, page 17. The data have bsen averaged for
those poriods during which the catalyst make-up rates were
similar. The yield on the polymer basis varied betwsen 87.4 and
89.7 per cent of the straight-run vield of C3+, this percentage

being higher when the yilelds in general were higher,
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COMPARISCN OF YIHELDS N STRATCHT-RUN AND POLYMER BASES

TARLE I

Catalyst Cz+ Yield Ultimate Yield Polymer/
Run Make-up Rate Straight-Run Polymer basis Straight-Run
No. lbs./day gal./ECHF 1igxCO0  g&TI./WICF E3+C0 Per Cent
46A-T 0 1.125 0.983 ‘ 87.4
46J-P 50 1,090 0.953 87 o4
46Q-Y 160 1,142 1.018 89.1
48A5H 58 1.232 1,105 8S.7

8. Product Quality

Disti]latioﬁs of the recovered oil indicated that it
was usually 70 per cent in the gasoline bolling range and 15 per
cent in the gas-oil range with 15 rer cent residue. The acid
content of both water-soluble and oil-soluble product was high
as was rcfleccted by neutralizatiion numbers normally in the range
of 40 to 50, The saponification numbers of the oil were only
about 4 to 5 points higher than the neutralization numbers,
Bromine numbers in the range of 80 to 90 gave evidence that the
recovered oil was highly unsaturated,

The water-soluble chemicals, as dotermined by salting
out with KoC03, almost always constituted 10 per cent of the total

water product.,

7. Comparison of Yields of hontobello Reactor with Brownsville
- Design :

Brownsville Case VI design i1s based on a Cz+ yicld of
1.8 gals/MCF ﬁg + CO0. With comparable flow‘conditibns, the yield
of C3+ from the Montebello Reactor was about 1.2 gals/iCF Hg + CO
with a 10 to 12-foot bed height., This was only 75 per cent of
Brownsville design. The Brownsville reactor is considered capable
of operating with a catalyst bed heisht of about 20 feet, and this
higher bed height may make it possible to obtain a better yield

of C3+ than 1,2 gals/VCF Hg + CO.




8. Properties of Used Catalyst

Analytical facilitiss at lontebello are not adequate

for making extensive tests con the synthesis catalyst, Routine

tests are made to obtain particle~-gize dis stribution, bulk density,
speci ific gravity, and ammonia adsorption number.

Spot samples of catalyst from Run 45 were sent'to
Beacon Laboratory for more complete enalyses, such asg distribution
of iron compounds by x-ray diffractiocn, specific surface by
nitrogen adsorption, and elemontal aﬁalysis. A summary of the
analyses of the catalyst is shown in Table II, following.

The distr 7"utlon of the iron was consistently about
30 per cont carbide, 60 per cont oxide, and 10 per cent or less

03 . . .

metallic iron. It is interesting to note that a sam ple of
magnetite catalyst used at Beacon under Meontebsello conditionsl
showed an iron distribution of 60 per cent carbide, no oxide,
and 40 per cent metallic iron.

Tir -

Carbon deposition on the Alan Wood megnetite has not

0]

presented any problem when used in the Montebsllo Reactor., A

n
(@]
Q

shown in Table II, the maximum total carbon content of the us
catalyst was less than 10 per cent by weight.,

The impregnation of the raw catalyst was mads to give
0.6 partsKoO per 100 parts by weight of Fe and chemical apalysis
showed that the reduced catalyst contained 0.66 parts KoO. The
X20 content dropped abruptly, however, after synthesis pgas had
been introduced, and remained at about 0.3 parts per 10C of Fe for

the remainder of the run. It is hard to believe that the K20

was strippod off mechanically with the ca atalyst fines after
1Run 28-8F-11026 reported in Partiel Roport TDO-101-56.




RUN_NO.
46 Reduced
46-A
46-C
46-E
46-G
46-1
46-K
46-M
46-N
46-P
46-T
46-Y

TABLE II

ANALYSES OF CATALYST

X-Ray Analyses Specific NH3 Chemical Analyses
Weight Per Cent Surface by | Adsorption Welght Per Cent
F&50Cg | Fez0x Fe No-M2/g. No. K20 Fe C H K20/100 Fe
1001 3.7 0.56 84.7 C.66
30 60 10 1l 1.6 0.25 66,9 346 0.20 0,37
| 6.8 4.7 0.31
8.0 8,63 0.45
6.7 8.63 0.38
30 65 5 1 5.4 0.12 65.6 9.7 0.83 0.18
6.4 6.65 0,37
8.4 7.87 0.32
30 60 10 1 9.4 0.20 68,9 6.45 | 0.22 0.29
40 55 ) 2,7 9.4 0.17 6347 7.7 0.36 0.26
30 60 10 1 0.23 71.3 6.18 0.26 0.32
30 65 5 1l 8,6 0.24 68.1 7.38 0.25 0.35

lchemic a1 Analysis showed 73.5% metallic iron

d=¢¢=308-0ad °dx3g

61
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synthesis gas was introduced when it was not removeé by the same
procecs Whon’the catalyst was being roduced. A sizable proportion
of the catalyst fines were Temeoved during reduction but this did
not affect the Ko0 content. This indicates that the K20 is
removed by some mechanism related to the synthesis reaction;

perhaps by formation of potassium iron acetate,

ITII. CONCLUSIONS

l. When the liontsbello Resctor No, 3 was operated with
a 10 to 12-foot bed of magnetite catalyst under flow conditions
comparable to Brownsville design, the yield of Cz and heavier
hydrocarbons was only about 75 per cent of that expected at
Brownsv;lle which will operate at a bed height of approximately
20 feect,

2. The Cz+ yield incrcased with bed height,

3. It was not possible to operate the Montebello
Reactor satisfactorily with extremely finely-ground magnetite
catalyst (98.8 per cent through 325-mesh).

IV. RECOVNENDATICNS

There are no recommendations to be made at this time,

V. FUTURE WORK

It is planned to investigate further the effect of bed
depth on yields of salable products. For this work the height
o’ the recactor has been extendsd arrroxinately 10 feset. ‘Jork is

i

2lso planned with an intermediate grind of catalyst,
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A, SUMNARIIS OF RUNS 46 AND 48
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SUMMARY OF SYNTHESIS RUN NO, U6

Period . C ) E F G H 1 J K L M
ours oél9 19 38 — 38-62 62-8l, 8L-108 108-132 132-156 | 156-180 180-20l; | 20L-225 225-2119 2L9-273 273-297
eas., psi L3 2 23 L19 L2 22 25 1,30 33 31 30 2% %ﬁo
Temp . 62 63 L8 652 6,8 6L8 [ARN [ _ 61 6L49 6L2 7
 Flow Rates-SCFH ' ' : 077
| Fresh Feed 1025l 15937 15896 16135 16566 16380 16874 16638 16521 16861 16721 16969 .1707
-[_Recycld 16866 20022 20L.6l, 1889l 18238 17986 18019 18505 18728 | 17847 16778 é773° %%%%3___.
Wet Gas\(Adj.) 2873 606k 7015 7680 8168 7937 8817 , 9308 9892 8330 7981 09
Catalyst); Data '
b H .
- § 1bs, 103L 1026 973 875 718 76k 727 657 607 937 CINA 929 9&&1
; Vol.=-Cu. Fte. 8 1l 7-5 i 607 6.7 605 603 6.1 ;03 Lch 7'0 7.1 7.1 8.8
Depth.-Ft. 12,2 "11.3. 10.2 —10.2 9.8 9.5 9.2 8.1 ;AN 10.6 10.8 10.7 10,
Feed Rates-Ho+CO ' i '
SCFH H2 98R0 15333 | 15381 15635 1608 15820 16216 15990 15700 16023 ‘ 15885 16235 1&200
SCFH/Sq.Ft. 11,939 23232 — 23309 23689 211315 23997 2Lc70 | 2Lee7 23788 2li277 21,068 2,598 2 27
| _SCFH/CF Cat. 2217 2001, 2296 233 21,69 251l 2658 2012 3e0l; 2289 2237 2287 229
scﬁ%é?*Cat. 9.54 1.9 T 15.81 17.87 | 19.59 20,73 22,31 2l.3l ; 25,86 17.10 16,83 17.48 1{.5&___
Recycle Ratio 1.6 1.26 1.29 1.17 1.10 1.10 1.07 1.1] 1.13 1.06 1.83 i.g; 100
| InTet Vel.Ft/Sec. 0.82 1.08 1.09 1,05 1.05 1,03 | 1.05 1,06 1.06 1.0 1. 200 .
atl ‘ : .
, Rzg,3h°§,§§/°° 10 1,61 1,57 1.63 1,58 1.65 1.62 1.68 1.69 . 1.73 1.63 1.6h | 1,67 1.68
[ Combined Feed 1.72 1.87 2.03 1.98 2.10 1.98 2,01 2,06 2.05 2.05 1.96 2.03 2.11
Wet Gas 1.87 | 2.33 2.0l 2.66 2.95 2.57 2.55 2.60 2,19 2,8l 2. 55 2,69 2,96
ns‘umod 1 59 1.39 1.33 1021 1.2’4- 1.29 1.31 1.25 r s .27 . ) .2‘; .2 .3“; -20
Yields/MCP of \ , ]
CQO+Ho Fed Ibs, |gal. |} lbs, | gal. | 1bs., |gal. | 1bs, |gal. |1lbs., |gal. | 1bs., |gal.| 1lbs, |gal, |lbs. |gal. |lbs. Fal. lbs. |gal. [lbs. |gal. |1lbs. |gal. [lbs. al.
Ca 1,2 1 0.91 1,10} _0.99 1.05 0.90 |l 0.88 1,10 0,67 09921 0,85 1.10 1.10
gg, o2 g-zg g-;g g&gg g-gg ' g-gg- 8.77 o.72 0,61 0.86 0.85 0.87 0,81
2 L . L \d L 1 ° ° ° ° ° .
e S — 108 5:52 558 8:57 0308 0:%5 S 30 o R 535 0.3
;_%%6:_06 2o e8l 0.28] 2.39] 0.80] 2.23 1 0081 2.k 101l 2.21 [0.h7l 2.1k 0.5l 2,05 10,31 2.34) 0.50 1.65] 0.39] 2.26] O.WB| 2.22] 0.4LH 2.LL | 0.52] 2.36] 0.50
EP 3.89 0,62] 2,75] o, lJJ 2.361 0,38] 2,413 1 0.39] 2,26 | 0.36] 2.32 1 0.3 2,00 | 0.32 60l 0.271 1.631 0.2 2.26] 0.36 2.32] 0.371 2.26] 0.36| 2.3B| 0.3
C3 - 400 EP A7 1.1 ;.1 0.9 .59 | 0, L.57 10,84 L, i7 10,831 L. h6 10,82 .05 [0.75 .03 0,77 3. 0.0l L.52] 0,8 0.83] L.70] 0.B8] L.7L[ 0.8
| 400% 2. . oL 0.22] 1.35] 0. 1,17 [0,16] 1,10 [0,.1b6] 1,09 [ 0,16 1,10 [0.1h] 1.0h] O.16] 0.96[ 0. 1.30 0.1%' 1.09] 0.1d 1.03 o.1g 1.16] 0.16
WS Chem 0.6710.08] 0.83] 0,10] "0.86[ 0.10{ 0.79 {0.10| 0,78 | 0.09] 0.77 1 0.09] 0,76 {0.,09] 0,70 0.08] 0.67 0'88 0.78] 0.09 0:89_ 0.78] 0.09l 0.77] Q.09
Total C3e 9.59[1.60] 7.51] 1.28] 6.80[1.16] 6.53 [1.10] 6.35[1.08] 6.32 [1,07] 5.91 [1.00] 5,70l 1.01] L.91] 0.83] ©.601 1.12] 6.0 "?T&% B 112 6.67] 1.13
Cc1 ’ _11.31 0,89] . 0,73 0.82 | _0,87 0.74 0,71 | 0.69 , 0,56 1l o.71 0.81 0,73 0,36
c2 0.92 0.80] 0.64 | - 0.59 0.61 _0.63 0.62 0.53 0,49 | 0.60 10,73 1 0.60 0.65
Cy + C2 2.23 1.69] - 1,37 1.41 1.48 1,37 1.33 1,22 1.05 1.31 1.54 1.33 1.01
‘7&%551‘614 11,82 9.20 8.17 7.94 7.83 7 .69 7.24 7.01 5.96 7.91 8.01 7.84 7 .68
co2 6.19 . 7.48 7.97 8,23 8,70 8,35 7.76 7,54 7,25 7..90 8,09 1 8,05 8,38
[ Net Water 0450 9,59 7,74 _7.24 6,99 6,88 6,18 5.65 5,13 | 7.05 16.76 7.01 6.91
Shift (H2)(CO2)
Ratio [H20Y(COY 5.54 4,43 6,02 5.91 6.51 5,75 5.45 6.20 5.65 5,37 5.32 5.36 6.35
Conv.Basis F.F. : _
co 89.8 80.3 77 46 75,9 76,1 74,0 70.0 67.5 62.2 757 752 75 .0 77 0
Ho é’ 88,2 70.8 63.6 | 59,4 57,3 58,8 54,5 49,9 45,6 57.7 61.6 60 .2 59.4
Ho ¢ CO % 88,8 74.5 68,9 65,8 64,4 64,6 60,3 56,5 51,7 64,5 66,7 65.8 : 66.0
Sslectivity Cae : : ' _
T 8l.1 81.6 83.2 82.2 81.1 82.2 81.6 82.6 82 .4 . 83.4 80.8 83.0 86.8
Weight Bal. € - 84,2 95,0 93,5 92,9 91,1 92,2 91.1 91.4 91,1 93,2 92,0 91,1 90,6
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SUMMARY OF SYNTHESIS RUN NO, 46 (CONT'D)

Period - N A 0 P Q R S 7 U v W X-1 X-2 )4
Hours 297-321 321-345 3L5-369 369-393 393-417 | Li17-L)1 LJi1-Lés | 1165-1,89 u82i513 51&5337 shi§E£6 5&&5261 ;6%5280
[Fomp—op st 7 He——f2 g o o b2 5 610 fes Go8 £98
omp . . .
Flow Rates-SCFH ’ &0
6938 ]Qg%E 15@&% }8518 %62%9 16506 1636l 16300 16395 16870 17250 171
§§§§§1§°°d %77 18215 17653 170 7 7656 16508 17088 17577 1700 25201 17280 1Zi56
Wet Gas (Ad].) 8366 8916 8431 7990 7322 8108 7730 6589 70,9 747 662; 7727 7
C;talyst): Data - 1
p -
'¥i§rg§t. ibs, 936 822 _8c]y 906 996 925 107L i lg3u 957 , 1203 920lL 8206 9312
Vol.-Cus FE. 7.1 6.7 5.7 7.0 7.0 6.7 Ls >3 3 10.0 9.7 10.0 11.0
Depth.-Ft. 10,7 10.1 10,1 __10,6 __11.2 10,2 11,2 _12.3 . . . s
Feed Rates-Ho+CO ' 6726 16681
[N al 16050 15716 15837 15883 15725 15590 15737 16250 167
e AR A as SR EEaE S AR i R
SCFH/CF Cat. 2233 21125 2117 2293 2 3 1 , 2 2 2t
SCF! Cat. 16.90 18.85 18.96 17.72 15.78 17.12 11.79 15,21 -1?.32 1%.%2 ;g.ﬁg 12.8% ;%ﬁ%}f__
Recycle Ratio 1.05 1.07 1.06 1.02 1.2 B0 15 1o 1.02 1.02 1.27 1.0L 1.03
Inlet Vel.F;/Sec. 1.0 1.06 1.0l 1,01 1,00 1,03 1,00 .0 . . .
Ratio of H2/CO in ' ' . - 1.6
 |_Presh Feed 1.69 1.65 1.66 1.67 1.68 1.70 1.71 1.68 é.go ;.gg ;.gﬁ ; gz 1:05
Combined Feed 2.15 2.06 2.07 2.03 2.10 2.1l 2,12 2.11 =97 8 2051 2. n 2.89
'et Gas 3.08 2.80 ' 2080 2069 2092 2096 2097 300,-‘- 2'7}-8{- 2’22 1‘;-2 L.IYLO .35
Consumed 1,28 .23 1,26 15 RETN 1.29 130 1.38 1.3 . . 1.l 1,
Yields/MCF of ' . '
CO+Ho Fed lbs, |gal. | 1bs,. | gal. | 1bs, |gal. |1bs., |gal. [1bs, |gal. | 1bs. |gal.| 1bs. |gal. |[1bs. |gal., |1lbs. al., |lbs. |gal. [Ibs. |gal. |1lbs. |gal. [lbs. |gal.
Ca 1,05 0.77 0.791 0.86 0.95 0.86 1 0.94 0.82 | 0.84 1.10 0.79 . 0.83 1.00
gg, 8.8& 8.28 8'?3 8';% 8.35 - g.g%. 8'23 o.ﬁg 0.74 0.77 o.ﬁﬁ 0.79 0.77
. ° . 0 . . . O. 0.35 0.33 O. 0’38 Oo 5
(3 0.09 0.05 0.09 0.07 0.09 0.03 0,09 0,10 0,09 0,09 0.13 0.07 0.38
52526 2.401 0,511 1.77] 0,38 1,9110,L0] 2.00 [0.h2 2.30T0.L8[ 1.87 [ 0.50 2.36 [0.50] 2.20] 0.L6[ 1.92| 0.40] 2.29] 0.19] 2.2L] 0-LH 2.07 O.LL[ 2. 201 0.7
oo uared G e b e e b e R oL R e el P sl el S S o R ol 2 e
- L o Y o . . Py o 'y ' Iy Py o o 2803 .0 293 J e 0,93 272 2 2«13
400% 1,22/ 0,17} 1,00} O.1L] 1.10| 0,16] 0,98 0,14 1.0510,15] 1.08 [ 0.18 1.28 0.1 23 . 7"%f§%?‘8.17 1.171 0,17 »1.53' 0.18 1.13 8.1b 1,10 8?%%7
WS Chem 0,75/ 0.09| 0.69} 0.09| 0.79 ] 0.09] 0.68 [0.08] 0,78 | 0.09] 0,75 [ 0.09 0.72 | 0.09] 0.97] 0.12] 0.81] 0,10l 0,81] 0,10] 0.90 o.1% 0,101 0.891 0.11
Total C3z+¢ 6.95/1.18] o,67] 0.96] 6.26|1.0L] 6,13 [1,03] 6,85 [ 1.15] /.09 | 1.03[ 7.11 | 1.211 7.221 1.200 R. AL 1 1.10l 7.03] 1.201 7.3b1 1.2 . 212 .10 1,20
1 0.71 0.89 0.82 0.78 | 0.72 0.75 0.5 | 0.72 1 0.78 0.73 0.62 0.97 1.00
c2 0.6 0.80 0.68 0.67 0.68 0.70 0.77 0.66 0,88 0.63 0.77 0.75 0.73
C] + C2 1.36 1.69 1.50 1.485 1.l0 1,45 1,62 1.38 1,60 1,36 1,59 1.72 1.7
otal C1+ 8.3 736 7.76 7.58 8.25 7.54 8.73 8.60 8.2l 8.39 8.95 8.39 8.29
Cco2 8.10 8.7 8.33 8.38 8.32 7.97 ~ 7.90 7.59 767 8.03 6.99 7.47 7.69
Net Water 6.7 6.16 6.38 6.86 7.00 7.10 0.52 8.71 7.29 7.32 8.101 7.38 7.97
shift (H2)(co02) . <6 . , j .02 o
Ratio TH207(CO) 6.23 6.29 6.27  |5.67 6,10 5.72 6.1,0 5.20 5.35 5,63 6.21 g 5,09
Conv.Basis F.F. \ _ : : : .
1.co 77.1 73.2 73.6 TheT ‘ 78,2 75.5 770 81.9 76.6 77.6 195 76.8 80.3
Ho 58,3 chh.b 5.6 59.3 62,1 57.3 60, 6 67. 62.3 62.1 70.1 62.8 65.6
Ho ¢ CO 65.3 61.6 62.1L 5.1 68.1 6.0 66.8 72.8 67.6 67.9 73,6 67.9 71.1
Selectivity C3ze f :
C1+ 83.6 77.0 80.7 80.9 83.0 80.8 B81.L 8L.0 80,6 83,8 82.2 | 79.5 80.5
Weight Bal. % 92.7 91.L 91.l 01.9 3.6 91.8 90,7 97.3 91.3 91.9 93.7 92,0 93.6




SUMMARY OF SYNTHESIS RUN KO, 48

¥ Period A B c D E_ F G H
{ Hours 0=-22 22-46 46-70 70-94 94-118 118-142 142-168 166-190
[ Press., Psig 417 412 412 413 415 415 410 407
Temp, . 647 645 646 649 653 656 654 652
Flow Rates-~SCFH. :
| Presh Feed ~ 15079 15350 16201 16465 16584 16535 16501 16471
Recycla 16538 16316 17093 16839 16321 " 17118 18345 17201
Wet Gas\(Ad]i,) 5359 6089 ~ 7023 6933 7254 7427 7649 7498
Catalyst Data ‘
b P) . :
Welght, 1bs, 1249 _113]1 1187 1148 1075 1027 987 989 :
VOl.-Cua ?t. 8.4 . 7.9 8-2 ‘ 8.3 7.7 7.4 7.3 7.3
Depth,-Ft, 12, 11,9 12, 12,6 11,7 11.2 11.0 11,1 A
Fesd Rates-Ho2+CO : - : '
SCFH 14584 14887 15655 15851 15974 15892 15941 15850
SCFH/Sq.Ft. 22097 22556 23720 24017 24203 24079 24153 24015 ' 1 —
{_SCFH/CP Csat. 1736 1884 1909 1910 2075 2148 2184 2171 : i =
| SCFH/# Cat. 11.68 13,16 . 13,19 13,81 14,85 15,47 16,15 16,03 :
Recycles Ratio 1,10 __1.06 1.06 1.02 0,98 1.04 ~1.11 1.04
Inlet Vel.Ft/Sec 1.05 1.04 1.11 1.12 1.10 1.13 1.21 1.15
Ratio of H2/CO in
Presh Feed © 1,70 1,64 1.73 1.71 1.71 1,68 1.64 1,68
Combined Peed 2,35 . 2.25 2.32 2.25 2.29 - 2,17 . 2.13 2.14
Wet Gas 4,35 4,08 3.80 3,61 3495 3.29 3.08 3.15
Consumed 1.38 1.29 1,33 1.35 1,30 230 1.26 1,31
Yields/MCF of : . , L
CO+Ho Fad 1bs, |gal, | 1bs, | gal. | 1bs. |gal. |1bs. |gal, |1bs, |gal. | 1bs, |gal.| 1bs. gal. |lbs. |gal. |[lbs, al, |lbs. (gal. [Ibs. |gsl. |lbs. |gal. [lbs. gel,
Ca 0,93 0.88 0.85] - 0,90 0.85 0.84 0.83 0.87
Cs 0.45 0.30 0.43 0,45 0,42 0.42 0.31 0.42
C6 0.14 0,08 0.11 0,17 0.15 0.13 0.11 0.11
C3 - C6 2.,5410.48] 2.28] 0.48] 2,09 1 0,43] 2,25 [0,46| 2,16 | 0.45] 2.43 | 0.51] 2.33 | 0.50] 2.42 | 0.51
286 EP 3.4010,55] 3.57| 0.57| 2,82°10,45] 2,71 [0,43] 2,90 | 0.46]| 2.84 | 0,45( 2,78 | 0.44] 2.65 | 0,42
C3 - 400 EP $.7411,03] 5,85] 1,05] 4,91 [0,88] 4,96 10,89 5,06 [ 0.91] 5,27 1 0,96/ 5.11 10.941 5.07 1 0.973
4004 1.84/0.26] 1,70] 0,24] 1.38 [0.20] 1.32 0,19 1,24 [ 0,18 1.13 [0.1611.02 10.151 1151017
WS Chem 0.74]0.09] 0.62| 0,07] 0,74 10,09} 0.80 |0.10] 0.74 [0,09] 0,89 | 0,11l 0,73 10,09 0.76 | 0.09
Total Cxe 8.32]/1.38} 8,17 1.36] 7.03 11,17 7.08 |1,18] 7,04 [1.18] 7.29 [1.22/6.86 |1.181 6.981 1.19
c1 0,82 0,96 1 0,77 0,80 0.85 0.87 0.85 | 0,91
c2 0.76 0,81 0.72 0.77 0.78 0,75 0,67 0,68
Cy ¢ C2 1.58 1.77] - 1.49 1.57 1.63 1,62 1,52 1.59
~Total C1¢ 9.90 9.94 8,52 8,65 : 8.67 8,91 8,38 8,57
| CO2 9.20| 9,75 9,71 9,28 9.84 8,83 8,49 8,85
Net Water 7,97 7407 6465 _7.18 6.67 6.81 6.60 6,80
Shift (H2)(C02) , ' i
Conv.Basis F.F,
co % L 89.4 __87.6 83 .6 83,8 84,3 81.0 78.8 79.8
Ho 72.9 69.1 64,2 65,9 63.8 62,8 60,4 62.3
Ho ¢ CO % 79,0 76,1 71,3 72.5 7144 69,6 67.4 68.8
Sslectivity Cze
Weight Bal. % 95,5 98,7 97,7 96,9 95,8 96.2 94,7 95.2
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Synthesis Run Number_46 A From Hr._1500 __ to. iHr, 0900  Brs. 019
N
FLOWS RUN CONDITIONS ’ DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 430 I ASTM Hempel Dist. In Reactor at Start of Period] 1117 Particle Size
Oxygen 2791 O, Preheat, °F 422 Prod. h " °F % | AP.L.| Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 3411 . Gas Preheat, °F 873 API 56,3 to 400 | 56.3 Catalyst Recharged Frac. M % M %
Total Reactor Press. 384 18P hoo 400-5501°.§ 36.9 Total On 40| 420+ L4 9| 80+
Fresh Feed 1 ' Steam Back Press. 873 5% / 550+ 9 16 Catalyst Taken Out 45 100 {419-150 9.1 80-40
0254 L1 16, .
F.F.byC Temperatures, °F 10% g 57 In Reactor at End of Period 1022 150 | 149-105 1.7 40-20
Avg. F.F. Heater Outlet a7 20 g ’ 200 104-74| g 4| 2010
Wet Gas 2030 Catalyst #1 30 |iag WATER 250 | 73-62 | 5 4| 100
N
Contraction| #2 e28 40 16 Temp. % Reactor d-P, H;0(End of [Period) 325 61-44 0,6
Recycle 16058 #3 639 .50 240 200 Pounds in Reactor ‘m <325| 43-0 Set
Bleed 808 #4 617 60 66 203 Density, Ibs./cu. ft. . 129 Density, Ibs./cu. ft. Chem. Anal.
#5 70 96 208 Bed Height, Feet - 12,15 Aerated 155 “ Fe
. f6.9
otal 16866 Average 80 Y-Ray ifﬂ'ncﬂfn Settled 1858 %C 5.8
Total Feed } i
otal Fee 27120 Product Separator s3 90 6 on Cal st Compacted 186 % Oil 0.9(ext)
Recycle/F.F. 1.64 95 o Pe.. 0, sot Space Vel. SCFH/Ib. cat. Sp. Grav. 4.5 Specific Surface
R A K
Inlet Vel. EP. e Inventory Figures I 2
0. 408 Fey0, | 60% . " € K0 0,28 I meem
Steam Flow Rec. 98 Pe 108 From d-P Meters ’ 10.0 € Ho 0.20
Reo | 1.8 i ly 1400 |K50/100 Fo 0.3711n"/g Mo ads. |
Loss [ GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% Qil Water Product Pour °F SUS @ °F Mol % C H o Mol % Cc H [o]
- m/hr m/hr
co Neut. o 7364 co
2| 1.78 ;:o. 56.6| 47.6 : 0,014 4,788 | 3,30 0.896| 0.9 1.79
CH ap. co co B
¢ | 84.51 No | 53,9| 47,9 : 0,160 6 0,320 6,778 9,951 10,0 KX
Hydrox. .
CH, vd CH, CH. .
9o o. 7.606 | 4 0,027 04007 0.0! 0,
CHe Bromine C,H, H,
3,41 No. | 84,4 10,849 70| 5,094 77 16,087 .
CHo | 0,6 | *Fe _ M 0.307 | M lomis o,
N: 0.56 | %Ak 6.0 e 0,014 | 0,06/ 0,140 Hi0 6431 ;
O: | 0,15 |°apr | 49.4| 9.7 N2 0,050 Totel 10.9] 38.47]
W | 18,953 Total 104458114 03,9
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT - NET CHANGE ON REACTION
1_Measured At Wt. Balance Carbon H n 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 | /g0l | gal/hr %
CO  136.773| 9.95|278.67|14.79 0,723 | 20,251,019 | 28.53 | 6.581 [16.530(23,10| 7,600 [13.11F 8.930|-8.930 8,930
H2  159,377| 16,06| 32,38 27,63 |1.350| 2.721.902 | 3.83 |12,296 |28.360|39.63|14.198 [24,49}14,162 -28,324
€02 | 3,310/ 0.90| 39,43 |33.14 [1.520| 71,392,283 |100.46 [14.748 [15.644[21.86 (17,031 [29.38| 1.,387| 1.387|15.53 2.774 '
N2 0.513) 0.14| 3.89| 0.75/0,036| 1,010,051 | 1.42| 0,332 | 0.471| 0.66| 04383 | 0,66} 0,088
CH4 | 0,027| 0.01| 0.11[11,78/0.576| 9.240.812 | 13,02 | 5,241 | 5.248| 7,33| 6,053 [10.44| 0.805| 0.805| 9.01 | 3.220
C2H4 2,63(0,129| 3,620,182 | 5,101,171 | 1.171| 1.64| 1,353 | 2.33| 0.182| 0.364| 4.08| ©€.728 57.8
C2Hs 1.920,094| 2.830.132 | 3,99 | 0.855 | 0.955| 1.19] 0.987 | 1.70| 0.132| 0.254| 2.96| 0.792
16.07(4
C3H6 3.410.170| 7.150.240 | 10.07 | 1,551 | 1.551| 2.17| 1.791| 3.09| 0.24Q| 0,720| 8.06 | 1.440| 9.06/6.25 1.45 | 84.2
C3H8 0462 (0,030 | 1,320,042 | 1.86 | 0,277 | 0.277| 0.39| 0.319 | 0.55| 0.042| 0.126| 1.41| 0.33§ 1.86]4.24 (0044
7461|5400 (1,50
CaHe 1.96/0,095| 5,330,134 | 7,51 0,870 | 0,870 1.22| 1,004 | 1.73| 0.134| 0.536| 6.00| 1.072 72136210 1217 | 79,3
C4H10 0.510,025| 1,450,035 2,04 | 0,227 | 0.227| 0,32| 0,262 | 0.45] 0.,035| 0,140| 1.57| 0,350 2,04 4.86 [0.42
" 0.59[0,029| 2,040,041 | 2,86 | 0,264 | 0,264] 0,57| 0.305| 0.53] 0,041] 0.205| 2.30 | 0.410) 2,86 =
CsHio 0.110,005| 0,360,007 | 0,51] 0.047 | 0.047| 0.07| 0.054| 0.09| 0.007| 0.035| 0.39 | 0.084] 0.51|5.45 0,62
CeHI2 0.10/0,005| 0.490.007 | 0,59 | 0.042 | 0,042| 0.06| 0,049 | 0.08] 0.,007| 0.,042| 0.47| 0.084 0.59/5.5 [0.11
o 0,431 0,74 4,306/48,22 | __eLn‘ sTop—|20:40]6.5129.20 ]
«156
WATER 6,156 |10,62 - | 11,196 5.598
TOoTAL 27.06 |354.48 4.887 181,80 |44,501 |71.556 57,974 L-20,168 82.59 13,05
H2+CO 26,01 44,890 21,798 L23.092 i
H2/co 1,61 1 e 1,87 1,59
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr__|| EFFLUENT RATIOS | CONTRACTION: 74,5
% HZ2 /€0 H2/C0
COFed | #/hr | #/MCF | g/M3 Gal/hr | Gal/MCF| cc/M3 Wet Gos 129,03 181,80 || H2/H20 |2, 306 ] CO Conversion: 89,76
CI+C2 116,05 | 22.00| 2,231 | 37,75 oil 62,51 62,61 || C9/C0 2,240 | H2 Conversion:  gg q¢
c3+ Wate: (H2) (CO: +COz 88,77
68.42 | 85.84| 8.707 147,24 [14.70 [1.491 |210.5 ’ 110,17 11017l (20) (o527 By
C4+ 58495 | 73.91| 7.497 N26.77 |11.93 [1.210 |171.0 Total 301.71 |84.16 |354.48
+CO= 9860 ‘
uit. Ot 82.59| 8,377 141,66 (13,05 (1,324 |187.1 Bz #/0r %mg.l/h,. GPN
P Cg=05 25,44 2,58 5.42 0.55 Tyyle': f(‘:alculm-om a%me "o:l"°|lls C'HZ, nn?h:s ;ound‘ u:'mom on Carbon, ond
ifference on rogen. il
15653 | 61,05, 6.190 104,67 Rec 011 62.51 6,34 9.60 0,97 cted compunds. S ubic oot ectured ot 80 71"’“ el
raeasured ot 47 lé 9| X IMCF.
H20 110.9111.250 190,24 [13.20 [1.340 |189.3 |¥5€ ¢ i o #/MCF v LRSS

o
1.26
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Synthesis Run Number_46 B From Hr 1200 4o Hr. 0700 Hrs. 19-38
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % | Generator Press. 03 | asTtm Hempel Dist. | In Reactor at Start of Period| * 300 Particle Size
Oxygen 700 0, Preheat, °F 4c0 Prod. llkpb F | % |A.P.L Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 5312 Gas Preheat, °F 627 APl | 57,0 to 400 6.6] 57.0 Catalyst Recharged Frac. M % M %
Total Reactor Press. 387 1.B.P. o2 400'55016.6 37,9 Total On 40{ 420+ 18.5 80+
Fresh Feed 18937 Steam Back Press. ot 5% 550+ hg, gl Catalyst Token Out 172 100 |1419-150ko o 80-40
F.F.byC Temperatures, °F 10% h40 In Reactor ot End of Period 850 150 | 149-105 0,0 40-20
Avg. F.F. Heater Outlet 265 20 |16 200 | 104-74 | 5 4 20-10
Wet Gas 5547 Catalyst #1 630 30 hoz WATER 250| 7362 | g.g| 100
Confraction|’ #2 530 40 g Temp. % Reactor d-P, H,0 325| 61-44 |1 0o
Recycle 160854 #3 6480 50 loze 200 Pounds in Reactor 1026 <325{ 430 |p,2
Bleed 968 #4 643 60 lhgo 203 Density, Ibs./cu. ft. 138 Density, Ibs./cu. ft. Chem. Anal.
#5 70 logp 208 Bed Height, Feet 11.3 Aerated 134 % Fe
Total 20022 Average 639 80 . [3z0p Settled 126 %C
Total Feed 25959 Product Separator 64 90 '3 56 Compacted 146 % Oil
Recycle/F.F. 1.26 95 xee Space Vel. SCFH/Ib. cat. Sp. Grav. 4.3 Specific Surface
Inlet Vel. 1,08 EP. 402 Inventory Figures m2:gm
Steam Flow Rec. | 97,8 From d-P Meters 15.5 4.8 pl.ntis/e |
Res | 1.9 v/er v 2137
Loss.| 1,4 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% Oil | Water Product Pour °F | SUS @ °F Mol % f‘ﬁ“ [ H | [ Mol 9 | S | C H <]
€0 | 3,70 | W' |45.5 | 42.6 0: 19:053 Eo,osz ©: | p.3vs ese| 1.0 2.0
CHe | ason | W2 | s0.a | 45.2 0 0.241] 0.24 0.8l ©© | sv.err hs.miv|1s.7 15.7
CH, | gusr | MR cH. 31.95111,0547,804 e | o.cs0 | o.017] 0.¢|o.cedl
Ghs 3,43 B'?u"zliv"e 50,8 CaMe 1,201 2,40 7,206} H: 58,837 24,740 49,480
Co | coy | %Fe CiMe 0,481 1.44| 3,848 N: ] 1 0.577
Ne | 0,67 | A 8.C CHo c.029| 0,12 0.290 H:0 7,651 3.8
%, 0,13 | °API | 50.1 | 10.2 N2 0.C94 ‘l Total 42,042 | 16,7/57,199| 21,5
Mo | 18856 Total 1€.15/5¢.148 20, 55%ba1ance !‘ 103.696.7 £04.7
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 T #/he | m/hr #/hr m/hr m/hr %o m/he m/hr o/hr a/hr % a/hr #/hr | #/gal | gal/hr %
€O |37,38|15,72 |440.23 [19.380 2.838 79.44| 3.101 | 86,87 | 10,23 25,955 [27.35413,339 (17,37 |-12,52 [~12.62 [19,730 -12,515
H2_ |53,34]24,74 | 49.88 45.200] 6615 13,34| 7,234 | 14,59 | 25,876 43,619 51.24081.113 $0,51|-17.51 k35,012
co2 2437 2,00 | 43,92 22,520 3.296145.06| 3,604 152,64 | 11,897 (12,895 [13,59015,501 p0.18| 2.61| 2.62 [16.58 5,212
N2 1.37| .58 | 16416 | 04447 0,055 1.82[ 0,071 | 1.99 | 0,236 | 0.813 | 0.857 04307 | 0440|- 0,51
CH4 | c,c4| c.02| 0.27 | 5.396| 0,789 12.64| 0,962 | 13,82 | 2.845 | 2,862 | 3,014 3,707 | 4.83]| 0.85| 0.85| 5,38 | 3.380
C2H4 1.967 C.288 8.098 0,315 | 8.84 | 1.039 | 1,039| 1.09§ 1.354 | 1,76 0.32| C63| 4,01 | 1,260 71470
C2H6 "0.723 0.108 3,19/ 0,116| .49 | 0.382 | 0.282| 0.404 0.498 | 0.65| 0.12| 0.23| 1.48 | 0.695
C3H6 | 1.987 0.291] 12.24] 0,318 | 13,39 | 1,050 | 1.050 | 1,107 1.368 | 1.,78] 0432| 0.95| 6.07 | 1.908 12:35 ;3,'22 i:%,‘; 96,12
C3H8 .07 0,011 0.49/0.012| 0.54 | 0.042| 0.042| 0.044 0.054 | 0,07| 0.01] 0.04] 0,23 | 0.096 13?3 ;.24 g:ig
Catig 1.218 0.178  9.99] 0.195| 10.92 | 0.641] 0.641| 0.674 0.836 | 1,09] 0.20| 0,78 4,96 | 1.560 9.83 6.10] 1.6172.85
CaHio c.437 0.c64 3,72 0.070| 4.07 | 0.231 | 0.231| 0.243 0.301 | 0.39| 0.07| ©.28| 1.78 | 0,700 4,07 4.85/0.84
C5H10 04457 0.067 4.70/ 0.073| 5.14 '3& 3:38%| 8.8 $:5% | 3:6%| 3:82 3:28 32%?. FRE $:18 5.45 1,16
CeHI2 0.103 0.c1§ 1.080.016| 1,18 | ©.054| 0.C54| 0.057 0.070 | 0,09 0.02| 0,1C| 0,61 | 0.192 1,38 5.5 | 0.25
ol 0.103 0.015 1.26/ 0,016 | 1.38 0,571 | 0,74 5.71|36.34 | 11.424 80,12 6.4902,35
WATER 7,404 | 9,64 12,874 3:43%
ToTAL 42,05 |550.46 14.635207,0516,005 |324 .85 | 52.830 |94.879 76,807 26.05 113,77 ng.14
H2+CO 40.46 0,335 74,574 44,452 -30.12
H2/co 1.57 1 2,35 _lie? 2,33 1,39
ULTIMATE YIELDS WEIGHT BALANCE #/hr % §_L EFFLUENT RATIOS | CONTRACTION: 61,94
co‘};‘;ed #/hr #/Mé‘Fz Cg/Ma Gal/hr Gal/N’t-‘CzF ccoc/MS Wet Gos 297,05 324,85 || H2/H20 14,202 | CO Conversion:  80.27
C1+C2 10,87 | 25.88]1.688 | 28.54 oit 65,73 65,73 || C0%CO |1,162 | H2 Comversion: 70,75
€3+ |s2.e2 pie.74|7.614 |128.8 | 20.01 | 1.205 |184.4 | Werr 159,68 159.88 ﬁ,‘_‘fgﬁ; 4.085 Hpeco = TAAS
C4+ 146452 [102.01[6.705 |113.4 | 16,78 | 1,094 |154.6 Total 522,66 | 94.95 | 550.46
ult. Oil 113,777,420 | 125,85 | 18,14 | 1,183 |167.2 Fe #;m- M gal/nr  GPM
sp soie 2an A SB[ v cocveins S ol Y s e A G
16458 [114.72(7.482 | 126.5 sa 11;2:33 3:32 0,13 o.gg i 9 Ko Y it
H20 h33.29(8.699 |147.1 r 13513 5B 10,38 158 ; measured at O C. and 14.7 psig. g/M.'! |6 91 X #/MC& cc/M3 141.3 X gal/MCF.
0 147,09 9,59 17,64 1,15
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Synthesis Run Number_46 C From Hr. 0700  ¢o Hr. 0600  nrs, 38-62
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 423 ASTM Hempel Dist. In Reactor at Start of Period| 850 Particle Size
Oxygen 3835 O, Preheat, “F 405 Prod. Naph “F % | A.P.l. | Fresh Catalyst Ch&rged Screen Sedimentation
Nat. Gas 5382 Gas Preheat, °F 625 APl | 58,2 10 400 g5 6l 5g,2( Cotalyst Recharged Frac. M % M %
Total Reactor Press. 387 I1BP. | o5 400-550n 6,3 40,7|  Total On 40| 420+ is0,0| 80+
Fresh Feed 15396 Steam Back Press. 735 5% 550+ hsa.l Catalyst Taken Out 56 100 “9"5°1§g.0 80-40
FFbyC Temperatures, °F 10% hog In Reactor ot End of Period | pos 150 [149-105| , | 40-20
Avg. F F. Heater Outlet 209 20 bheo 200 | 10474 5 | 2010
Wet Gas 6309 Catalyst #1 633 30 fgg WATER 250 | 73-62 | g,2| 100
Contraction| #2 633 40 08 Temp. % Reactor d-P, H,0 325 | 61-44 0.0
Recycle 19451 #3 656 50 200 Pounds in Reactor 973 <325 43-0 0,8
Bleed 1012 #4 &7 60 beo 203 Density, lbs./cu. ft. 144 Density, Ibs./cu. ft. Chem. Anal.
#5 70 bgg 208 Bed Height, Feet 10.2 Aerated 3y % Fe
Totol  |poaes Average s48 80 s Settted 133 %C | 4,70
Total Feed 36360 Product Separator 63 90 350 Compacted 150 % Oil
Recycle/F.F 20 95 376 Space Vel. SCFH/Ib. cat. Sp. Grav. .3 Specific Surface
9 .
Inlet Vel 1.09 EP. |zg0 Inventory Figures m2 ‘gm
Steam Flow Rec. 97.5 From d-P Meters 16,3 |4 Ho 0.31 6.8 ml.NH.(/g,m
Res. | 4 ¢ v /or A 2361
Loss | 4.9 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ P
% Oil | Water Product Pour °F | SUS @ °F Mol % | 3CBE T C H o Mol 7 | S€ld | H o
R Neut. co.,
CO: | 2,16 No. |41.7 |41.2 0: n0.146 po,292 "~ ¢ 1.072| 1.1 2,1
Sa 0
CH. 185,31 No  |47.3 |45.3 . bk 0.207 | 0,31 0.614 © 15,450 | 15,5 15,5
Hydrox H CH.
CH. | a,09 CH. 12,115 12,12148,460 o155 0,2| 0.620
i Bromine C,H, H
GH: | 5,06 No. |g5.3 il 1,149 | 2.30| 5,894 : 25,141 50,282
N2
CHio | o6 | %Fe CaHe 0.424 | 1,30| 3,472 0.128
H,0
Nz 1,04 % Ale 11045 CHo 0,023 | 0,09| 0,23C : 7.388] 3.7
(<13 cuas _ |°a 51,2 | 10.5 N2 n,148 Total 41,943 | 16,7/58.289| 21,3
M |18,831 Total 16.12/55.,05620,9CBalanck 103,5098.7 D21.5
FRESH FEED WET GAS RECYCLE | COMSB. FEED EFFLUENT NET CHANGE ON REACTION
I Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% | m/he | #/he < m/hr | #/he | m/hr | #/br m/hr m/hr % m/hr % m/hr a/hr % o/hr % a/hr 3/hr | #/gal | gal/hr %
! 0
CO  [26.83805,45C|4732,75 (12,72 | 3,12| £7.34 3.457| 07.12 [10,115 |P5,565]26.65|12.592 [17.09}17 .583}+11.963 |22,44 11,983
H2  59,040R5,141| 5C.58 [49.43| 3.24| 15,51 9,152| 1€.47 [26.718 |51.959|54.05|35.,877 |45.15}15.082 -21,964
CO2 | 2,557 1,072 47.18|2C,85| 3.47[152,7) 3,856|169.80 [11,258 |12,330/12.85|15.12C |19.02] 2.786| 2.786]18.03 5,572
N2 04207 0.125| 3.50| 0,76| C,13| 3,54 0.742]  3.85| 0.412 | 0.527| 0.56| 0.553| 0,70 0,016
CH4 | ¢,370) 2.42| 4.60| 0,77| 12,29 0,852| 1%,66| 2.485 | 2.640| 2.75| 3.337| 4.20| 0.697| 0.697| 4.51| 2.7s9
C2H4 1.33] C.22| 6.20 0.246| 8.29| 0,717 | 0.717| 0.75| 0.963 | 1.21] 0.246| 0,492| 3.18| o0.084 62491
C2H6 0e58| 0,00 2,68 0.C99| 2.98| 0,288 | 0,288 0.30| 0,387 | 0.49| 0.099| 0,198 1.28| C.594
. 12,75 4.32 | 2495
C3H6 1.64| 0.27| 11.45 0,302| 12,72 | 0,884 | 0,884| 0.92| 1.186| 1.49| 0.302) 0.%0¢| 5.83| 1.818 11046]6.25 | 1.8% 75.33
C3H8 Ce51| 0.C9| 3.78 0,005 4.17| 0.277 | 0.277| 0.29| 0.372| c.47 ©0.095] 0.285 1.85| 0,760 4.17/4.24 | c,98
T.09[5.00 ] 2.0C
CaHg 0.96] 0,16| 8,98 0,178 9.99] 0.520 | C.520| 0.54| 0,c98| 0.88] C.178] 0.712] 4.61] 1.424) 8.99]6,10 | 1,47 32443
CaH10 2,20 0,03 1,99 C,027| 2,13/ 0,106 | 0,106 0,11 0.143| 0,18 0,037 0.,148| 0.95| 0.370 2,13( 4,86 C,44
CsH10 0435 C.06| 4,07 0.,084] 4.53| 0,180 | 0.189] 0.20] 0.253| 0.32| .0.054| 0,320] 2.07| 2.640 4.53]5.45 | 0.83
C6H12 0.C6| 0,01| 047§ 0,01C| 0,84 0,031 | C,031| 0.03| 0,041 | C.C5 0.010| 0,060 0.33| 0,120 0.84|5.5 | 0,15
oiL 0.528| 0.5€] 5.376| 34,80 | 10,7529 75.40| €,44511,70)
€.411
WATER 6,411 | 8,07 11.714 5.857
TOTAL £1,943 /536,60 16455 |312,3913,506| 347,28 |53.994 95,937 o457 23,435 103 , 35 16442
H2-+co 80,591 12,625 77,424 49,459 27,965
Hz/co 1,63 . 2,64 2,03 2.64 1,33
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr__|| EFFLUENT RATIOS ]| CONTRACTION: 55,87
% H2/C0 : H2 /€O
COFed | #/hr | #/MCF | g/M3 Gal/hr | Gal/MCF| cc/M3 Wet Gas 312,32 347,28 H2/H20 | 5 g0 | CO Conversion: 77456
C1+C2 | 5,977 21,041,368 | 23.13 ol 67,01 57,01 || C02/CO |4 3y | H2 Conversion: 62,87
c3+ Water B (H2) (C02) Hyt CO T 68490
50,549 [108,52|7,054 [112,3 [19.05 [1.238 74,9 132,31 132,31 || (H20) (CO)| €.23 :
C4*  l42.821| 92.8906,038 02,1 |15.12 |0.983 D32 Total 501,64 | 93,48 [536,60
' TlpeCOz 15384 SCFH
Utr. Oi 103,356,718 13,6 |16.42 11,067 150.8 2 ) 2 gal/nr  opu ! ) o )
Py oo c 239 2 2':;5 8” 45 o 47‘8 20 ‘gya!slﬂ galculoﬁnms ':ssdume "o»l"ouls C:iz, andhls ffound by difference on Carbon, and
o o o Ve o ifference on Hydrogen. "Qil" figures therefore include hyd, bon fracti f
18.032 [122.62|7.971 34,8 RBc 81157.01 3,706 8.845 O0.575 | oxygenoted compounds. Stonderd cubic feet meqsured ot 40 F ong 147 et Cunes om oF
H20 115.50|7.508 [27.0 SC 13,23 0,860 1,586 0,103  measured at O C. ond 14.7 psig. 9/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.
> - - 104,65 5.801 17781 1.156 L
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Synthesis Run Number_46 D From  Hr.0800 _ to Hr, 0700 Hrs. 62-8%
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH Generator Press. 419 ASTM Hempel Dist. In Reactor at Start of Period 794 Particle Size
Oxygen 2788 0, Preheat, °F 408 Prod. laph “F % | AP.1 || Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 5414 Gos Preheat, °F 644 AP 5744 to 400 0.0 57.4 Catalyst Recharged Frac. M % M %
Total Reactor Press. 333 1BP. | og 400-550kn 5l 39,0 Total | On 40| 420+ foo 3 80+
Fresh Feed 15135 Steam Back Press. 710 5%. 550+ ho.4 Catalyst Taken Out 49 100 1 419-150 66,5 80-40
F FbyC Temperatures, °F 10% na7 In Reactor at End of Period 745 150 | 149-105| 7,6 40-20
Avg. F F. Heater Outlet 259 20 hgs 200|104.74| 5 5| 2010
Wet Gas 6363 Catalyst #1 536 30 oy WATER 250 | 73-62 | 5 2| 100
Contraction| #2 635 40 pig Temp. % Reactor d-P, H,0 325 | 61-44 0.4
Recycle 17888 #3 655 0 bao 200 Pounds in Reactor as | <325 430 | o5
Bleed 1006 #4 572 60 pas 203 Density, Ibs./cu. ft. 130 Density, Ibs. /cu. ft Chem. Anal.
#5 70 bas 208 Bed Height, Feet 10,2 | Aerated g % Fe
Total 18294 Average 652 80 o . Settled 151 % C
Total Feed 35029 Product Separator 60 90 59 Compacted 152 % Oil
Recycle/F.F. 1.17 95 5 Space Vel. SCFH/Ib. cat. Sp. Grav. 4k Specific Surface
Inlet Vel 1,05 EP. Bos Inventory Figures 18.4 m2‘gm
Steam Flow Rec. 97.5 From d-P Meters 8.4 ml .!\'121/5’:1_
Res. | 9.5 v,/ AV 2397
. Loss | 1,0 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION n out
% Water Product Pour °F | SUS @ °F Mol % | S0 | ¢ H ) Mol o | 88+ T C H 5
co: 2.60 46,9 0 -] - 10,020 eo.oe | €02 1.105] 14| . 2,2
CHe | sz.02 s 40.0 0. 24371 | C.37) cora | 15,972 | 16,0, . 160
CH, | guoe | TR Mo | he.ass peashe.sse H. 0.109| 0.1| 0.436
GHe | aae | TR ' S 1,148 | 2,30] 6,968 M 25,220 0,560, |
CHio | 5424 CaH, 0.448 | 1,34] 7,504 N c.108 ;
N 0,89 CHy 0,034 | 0.14] C.34C H:0 | 6.756] 3.4
o, 0,15 10.5 N2 0.127 Toral 42,573 | 17,2057,752] 21,6
e 19,011 Total 16,28/59.344 20,7¢ |palench 106.5197.3 103.8
FRESH FEED WET GAS RECYCLE| COMSB. FEED EFFLUENT NET CHANGE ON'REACTION :
Measured At Wt. Balonce Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% % m/he | #/hr | m/hr # /hr m/hr m/hr % m/hr % m/hr a/hr % a/hr % a/hr #/hr | #/gal | gal/br %
O ho.z20/ 15,97 10401 ] 2,44 96,44 3,5831107.93 | 9,479 |25.45227.5413,962 16,07| »12,30£12,390|22.43 12,390
M2 59,.380] 25,28 50,619 2,17 18,4910,259| 20,68 (25,236 [50,516]54.65!35.495 [45,12] =15,02! -30,042)
€02 | 2,590, 19.87 | 3.,601158,35 4,026 (177,21 | 9,906 [11,609/11,21|13,232 |18,20| 2,92| 2,923|18,299 5,346
N2 0,253 1018 | 0421 5,97 0,238 6.53| C.587 | C.695] 0,75] C.925| 1,97 0,14
CH4 | c.es57 4,48 C,81| 23,01 0,508| 14,56 | 2,232 | 2,341| 2,53] 3,140 | 4,08 £.80| 0.799| 5.0C7 3.19¢
C2H4 1.10] 9.20| 5.6 0.224| 5.28| 0,550 | 0.550| 0.50| cu774| 1.22|  0.22] c.448| 2.808 o.20% 67467
C2H6 Ce49 | 0.C9| 2.66 0,100 3,00 | 04244 | 0,244 C.26] 0,344 | 0,45 7,10| C,200| 1,259 c.’soo B B S
C3H6 1446 | 0425| 11,1 0,295] 12,43 | 0,726 | C,726| 0,79]| 1.021| 1.233| 0.3C| 0.885| 5.54) 1,770 11.2]602e | 10720 80,51
C3H8 Cu%4| 0,06 z,sé 0,068| 2,01]0,168 | 0.168] 0,18 0,236 | 0,31 0,07| C.204| 1,277 0,544 3.0/4,.24 0.71
C4H8 0,86 | 0,16| 8478 0,175 9.79| 0,430 | 0,430| 0.47| €.605| 0,79 0.16! 0,700| 4.383 1.400 888270 | 1134 78.83
C4H10 023 C,04| 2,39 0.046| 2.66| 0,113 | 0.113| 0,12] 0,159 | 0,21 0.05| C,184| 1,159 0,450 2,7/4.86 | 058
CsSH10 0432 | 0,058| 4,00 0.054| 4443 0,158 | 0.158| 0,17 0.222| 0,22] 0,05 2.320| 2,003 0,640 4.5|5.45 | 0,82
CéH12 0405 CoC1| C.76 0.010| 0425 9.085 | 0.025| 0.03]| 0,035 o.bos 0401| 0,060 €376 0.120 0.6[5,5 | 0415
it 0,587 0474 5.657]35.478 11,334 7945|6447 12,20
WATER 6,544 | £.50 2,092 i34
TOTAL 42,57 18,11 [330,2320,.266 | 769,56 10,354 [92,.427 76,951 22,57 1075 17,04
H2+Co 41,25 13,842 34,715 27,41
H2/CO AL 2,86 2,65 1,21
MATE YIELDS WEIGHT BALANCE #/hr % #/hr__ || EFFLUENT RATIOS | CONTRACTION: 52,440
% H2/C0 H2/CO
CO Fed #/MCF | g/M3 | Gal/hr | Gal/MCF[ zc/M3 Wet Gos 330,22 362,56 || H2/H20 | 5,424 | CO Conversion: 77457
civez | o 03,00 oil 58,30 5643¢ || C02/€0 | 0,303 | H2 Conversion: 50,42
G+ 504200 121,00 10,75 | 1,233 [17a,9 | WO 125,82 | 125,82 | TR 2,132 2000 & 5547
G4+ l4za3m 305.20| 15,77 | 1,000 142,68 Total s12,35 | 92,97 | 551,60
un. il 116,24 | 17,04 | 1,290 [154,0 7 3;/30m5n1/hr GPM ) ) i ]
2 16,000 139,17 C3-05 32422 24375 7.07 04452 | g L”'ﬂifc«?li‘n"c‘:"‘;ﬂs E;?rg‘;en,m'"p;f"cf';ﬁ'.r:sn?hésre;g'::dint:ru:em:yrs'rffgx'onc?::g;&n°ﬁ
o2 139, ec 011 56,.3C 3,AC) o770 0.55% ds cubic feet d at 60 F and 14.7 psig. Cubic Meters
H20 127,52 B c : <: O:Zf? 1 .?1 measured at O C. ond 14.7 psig. 9/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.

iip0 112424 7,243 13,58 0.2
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Synthesis Run Number_46 E _ From Hr 0700 4o Hr. 0700 Brs, £4-108
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % . Generator Press. 422 ASTM Hempel Dist. In Reactor at Start of Period| 745 Particle Size
Oxygen 3806 O, Preheat, °F 358 Prod. Naph “F % | A.P.l. | Fresh Cotalyst Charged Screen Sedimentation
Nat. Gas 5498 Gas Preheat, °F 228 APl | 55,5 10400 lsn dse .5 Catalyst Recharged Frac. M % M %
Total Reactor Press. 16 1BP. heg 400550015 g0 .4 Total on40| 420+ |16.5] 80+
Fresh Feed 16566 Steam Back Press. 30 5% 550+ 15.9 Catalyst Taken Out 43 100 [ 419-150 65.9 80-40
F.F.byC Temperatures, °F 10% h 4o - in Reactor at End of Period | gan 150 [149-105| o o 40-20
Avg. FF. Heater Outlet 237 20 hoy 200 | 104-74| 4,1| 20-10
Wet Gas so7a Cotalyst #1 |  gag 30 log WATER 250 | 73-62 0.8 10-0
Contraction #2 636 40 pig Temp. % Reactor d-'?, H,0 325| 61-44 | o 4
Recycle 17223 . #3 656 S0 bao 200 Pounds in Reactor 819 <325| 430 | 5.4
Bleed 1018 #4 664 60 oo 203 Density, Ibs./cu. ft. 128 Density, Ibs./cu. ft. Chem. Anal.
#5 70 posz 208 Bed Height, Feet 9.77 Aerated 148 % Fe
Total
otal 18238 Average 648 80 nog Settled 150 % C 8,63
Total Feed 24802 Product Separator 67 90 56 Compacted 162 % Oil
Recycle/F.F. 1,10 95 88 Space Vel. SCFH/Ib. cat. Sp. Grav. 4.4 Specific Surface
-Inlet Vel 1.05 E.P. Bos Inventory Figures 20,22 m2 ‘gm
Steam Flow Rec. | 98,0 From d-P Meters % Ho 0.45 8,0 Iml.Ni./gn
Res. | 1.5 v/ N 2588 :
Loss | o o GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ Py
; T % ol | Water Product | Pour °F | SUS @ °F Mol % | BOFFR T ¢ H 0 Mol & | SUERE [ C H °
. Neut. 0,
C0: | 1490 No. | 4C.3 | 40.2 0: 10.068 0138 <02 1.097| Lol 2,2
i Sap.
i CHe 135,00 No. | 44,8 | 41.2 €Oz 0,278 | 0.28 o.552] <° 15.290 | 16,0 58,0
i, Hydrox CH CH
CH. | c.es No ‘ 12,466 [12.47149.854 ‘ : €.100| 01| Co400
. R Bromine 5
G auss PR Beas C2He 1.252 | 2.51] 7.518 : pa,352 52,704
i CiHiy 2423 % Fe C,H, 0.367 | 1.10| 2.936 N: 0,17C
i H
LN fes | %Ak 1846 CaHo 0.029 | 5,12 0.220 © 6,255/ 3.1
|
L O: 0.7 | °aPT lsc,s | 10,8 Nz 0.090 Tota! 42,709 | 17,2 [52,360] 2143
i 1C.880 Total h4.506 [14.47/60.608|20.698Balanck 04,4 197,240003.0
FRESH FEED WET GAS RECYCLE| COMSB. FEED EFFLUENT NET CHANGE ON REACTION
T T T Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
| ¢ | m/hr } #/hr % m/hr #/he | m/hr #/hr m/hr m/hr % m/hr % m/he [ a/br T % a/hr % a/hr #/hr | #/gal | gal/hr %
. i T T
< 3,257 91,23 3,915 106,37 | 8,835 24,509 [24,50 [12,334 | 16,2|-12,18 [=12,18 [23.86 £12,175
i
H2 3,609 10.3511’ 242 | 22,63 | 26,115 51,467 |56,05 |36,363 | 47,9 |-15,10 k30,208
co2 2,51 1,10, 43,23 10,300 2,643160,32 4,256 (187,82 | 0,528 10,625 11,67 13,796 | 13,2 3.17| 3.17[19.83 5,342
!
N2 0032 07| 4473 | 2,963 00177 4,96/ Co?07 | 5481 | 0,463 | 0,633 | 0,69 | 0670 | C.9| 0.04
CH4 0.23| 0420 | 1.60 | 4,480 C.824 13,22/ 0,965 | 15,49 | 2 4.1] 0.87| 0.87) 5,41 | 3.46C
C2H4 1,090 0,200 5,50/ Co234| 6,56 | C 1,0| C.23| 0,47 2.23 | C.936 66466
C2He 045073 C.COF 2,80 0,3CE | 3,28 0.5| 0.11| Cu22| 1.36 | O.EE
N2.66 [4.32 | 2.3
C3H6 1,397 04057 1081 12.5€ 1.3| C.30| 0.20| 5.65 | 1,806 n1.39|5.25 | 1.92 74,01
C3H8 04547 0,082 3,62 4,24 | 0,215] 0,215 £,23| €311 | Cu4| 0,10| 0.23|1.80 | 0.768 4,24 4,24 [1.C0
C.C5 5,00 | 240
CaHs C.B30 C.1E3 8,EE 10,05 | Go40C | Co400| 0444 | 0,578 | 0,8| C.18| C.72| 4.48 | 1,432 W35 l€.1C | 1257 78,27
CaH10 G223 0,041 2,38| 0,0 2.79 | 0.107]0.107| 0,12 0,155 | 0.2| 0.05] C.19| 1.2C | 0.480 2,79 [4,86 | 0,57
0.29¢) 0,053 2,72 4,36 | C.14C | C.140 | C.15| 04202 | Oo&| 006 0ol | 1a94 | CoE2C
CsH1o 04020 CoCO4  Co29 Ce?4 | 2.01C[Ce02C| 0,03 04015 | 0.0 0,01 0.€3| 0.16 | ©.C6D 4.70[5.45 | 0.86
CéHI2 C.C87 €012 1,01 1,08 | C.030| C.030| 0.03| 0,044 | 0.1 C€.01| 0,08] 0.53 | C.148 1.165.5 | 0,21
o n404 | 07 4,24 30,96 | 9.870 69.22 |6.47310.69
5,833
WATER £.833 | 7.7 2.954 4.977
TOTAL 43,71 1556.01 n8.299327.21P1.853 |35¢.1% | 42,122 (91,830 76.,000 22.16 98.83 15,72
H2+CO 42,34 he, 0fz 33,634 27,28 B
H2/co 1.65 2,05 2,95 1,24
L
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS | CONTRACTION: 50,89
B H2/C0 H2/C0
COFed | #/hr | #/MCF | g/M3 Gal/hr | Gal/MCF| cc/M3 Wet Gas 327,92 384,13 || H2/H20 |[gq,.23 CO Conversion: 76.14
c1+C2 9.70 | 23.73|1.479 25,01 0il 54,C0 54,00 [ C02/CO 1.1185) H2 Conversion: 64 4‘5{7.32.
(H2) (C02) Ho#CC = BF.%¢
4+ 7.45 | 16.90(1.055 | 17,81 2.93 lo.245 | 34.62] Worer 124,58 124.58 | (1130) (C0) . 080 i 2
C4+ | 830 |1e.72|1.186 | 19,72 3,65 p.227 | 32,08 Total 506,49 | 91,09 |556.01
v on Tp#C0 = 16048 SCFY
ui-oi 98.83 64158 | 104413 [15,72 0,980 |138.47 #/ar #/M gnl/or GPM ) - o
Cz=Cs 35.62 2,219 7,58 0,472 Yield Calculations assume “oil” is CH2, and is found by difference on Carbon, and
co2 19,83 39,548,695 235.96 Rgc 01154.00 3.355 B.34 0.520 H20 by difference on Hydrogen. "Oil” figures therefore include hydrocarbon fraction of
= == * * WSC 12,46 0.775 -1.49  0.CO8  mesenatsd comgounds, Stonde o RS I IMGE ks L PEa 5 bl Msters
d . . QN . Sig. = . g =
H20 h12.12 6,987 |118.15 BT TS T AT T 0o psig. g #/ cc/ 3% gal/MCF.

HzO 112,12 6,987 118,15
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Synthesis Run Number_46 ¥ From HLO700 4o Hr.0700__Brs. 108-152
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH r&. Generator Press. 422 ] ASTM Hempel I?ism In Reactor ot Start of Period| 42 Particle Size
Oxygen 352 O, Preheat, °F 105 Prod. o “F % | AP.I | Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 5490 Gas Preheat, °F 671 APL | g6, g to 400 0.6| 56.6 Catalyst Recharged Frac. M % M %
Total Reactor Press. 414 18P hoe 400-550h ¢ ol 40,3 Total On 40) 420+ he,9| 80+
Fresh Feed 16380 Steam Back Press. 706 5% . 550+ 3.4 Catalyst Taken Out 41 100 | 419-150 B6.1 80-40
FFbyC Temperatures, °F 10% hga | In Reactor at End of Period 701 150 | 149-105| g,2 40-20
Avg. F.F. Heater Outlet 237 20 fng 1200 104-74 | 4 5| 2010
Wet Gas 7026 Catalyst 21 . 639 30 hao ] WATER 250 | 7362 |1 ,5| 100
Contraction #2 839 40 boy Temp. % Reactor d-P, H,0 325| 61-44 | 4
Recycle 16982 #3 658 S0 pgn 200 Pounds in Reactor 764 <325/ 43-0 3.1
Bleed 1004 #4 657 60 268 203 Density, Ibs./cu. ft. 122 Density, Ibs./cu. ft Ch’em. Anal
#5 70 poo 208 . Bed Height, Feet 0.40 Aerated 144 % Fe
Total  |17986 Average 648 80 lop Setted 347 | %C
Total Feed 34366 Product Separator 70 90 hea X Compacted 160 % Oil
Recycle F.F. 1,12 95 502 Space Vel. SCFH/Ib. cat. Sp. Grav. 4.2 Specific Surface
Inlet Vel 1.02 EP. hos Inventory Figures m2 gm
: Steam Flow Rec | 98,0 From d-P Meters 21,44 7.3 nl..‘:}i./;n_
Res | 1.5 v/ Y 2615
: Loss | .5 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ ouT
% Oil | Water Product Pour °F | SUS @ °F Mol % 'Em /f:" c H o Mol 7 | 50¥#+ | C H o
N Neut 0. K
CO: | 5 se No. | 9.1 40,1 0Oz 9.952 ho.one €02 1.138] 1. 2.3
Sap.
CHe | aear No | 42.3| 41,1 €02 0,362 | n,37 o0.728] <© h5.930| 15.2 15,0
| Hydro.
CH, | sese | No CH. 12,192 P2.1048,768 CH. . 0.127| 0.1]0,508
. Bromine H, H.
CGH e PR Mo 1,228 | 2,43] 7,428 pr,as5 51,710
; NG
LCHo | nas | Fe P .4m | 1,20] 3,208 : 0,215
PN % Alc C.H H:0
3 1.48 19,0 o n.022 | 0,09] 0.220 6.140| 2.
o, 0.2 I°arz | 50470 20,7 N . loen Total 13,265 17.25.353 21,3
MW | 19,028 Total . hs,33/59,674 R0,642Balance 05,3197,83 03,1
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/he | #/hr | m/hr | &/hr m/hr m/hr % m/hr % m/hr o/hr | % a/hr % a/hr 4 /hr | #/gal | gal/hr %
€O |26.e2015,930| 446,20/ 19.76|3.869|102,3| 4,140115,965| 9,379 | 25,200 27,84| 13,52 18,1 |-11.79 |-11.70 ELoo ~11,79
M2 |s0.76d25,.855| 52,12|50,89|9,447] 19,1110,660| 21,496 (24,148 |50,003] 55,00] 34,81 46,6 |-15,198] -30,39
€02 | 2,620 1,128 5c.08|10,75]3,667]161,4] 4,12e082,101] 9,372 |10,510 11,56 13,51 |1°,1| 3,000 3,0000.83 5,00
N2 0,497 0.215| €.02| 0.69/0.179| 3,6| 0,146/ 4,074 0,329 | 0,544 0.60| 0.475] 0.6| 0,070
CH4 | 0,293 0,127 2,04| 4.09|0,760| 12,2| 0.858]13,755| 1.942 | 2,069 2.28] 2.80 | 3.,7| 0,731 ©.731/4,59 | 2,92
L[ c2H4 1.19[0.220| 6.21 0,248 6,962| 0,563 | 0.563| 0.62] 0.811] 1,1| 0,248 0,496/ 3.12 | 0.99 69,7
C2Hé . 0.48/0.089| 2.7| 0,100 3.,024| 0,222 | 0,228 0.25) 0.328] 0.4| 0,100 0.201/1.26 | 0,60
12,34 4.32| 2.8§
C3H6 1.40{0.260| 10.9| 0.29312.34 | 0.664 | 0.664] 0.73] 0.957| 1.3 | 0.293 0,880 5.52 | 1.76 17.11 6.25| 1.74 86.1
C3Hs 0.21/0.040] 1.8| 0,045 1.99 | 0,101 | 0,301 0.13] ©.146] 0.2 | 0,045 0,135 0.88 | .36 1..99] 4.24] 0.47
10.00 5.00] 2.00
Cars 0.85/0,153] 8.9] 0.17810.00 | 0.405 | 0.405| 0.44] 0.583| 0.8| 0,178 0,717 1.47 | 1.47 9.5C £.13| 1,56 76.4
CaH10 n.,25/0.047| 2.7| 0.053] 3,08 | 0.120 | 0,120| 0,13 0.173| 0.2 | 0.053 0,212 1,33 0.53 2,08 4.36| 0,63
CsHio 0.35/0,066| 4.6 0,074] 5,22 | 0,168 | 0,158 0.18] 0.242] 0.3| 0.074 0,372/2.,3¢ | 0,7¢ 5,29 5.45] 0.96
CéH12 0.07[0.014] 1.2| 0.015] 1,33 | 0,035 | 0,035 0,04 0,052 N,1| 0,015 0.204] 0,59 0.19 1,23 5.5 | 0,24
oI 0.496| 2.7 4.956p1.11 | 9,91 69,52 5.5 10,7
5,476
WATER . N 5.790| 7.8 10,959 5.790)
TOTAL h3.265| 556.45 15.565] 338.0/20.949150,36 |47.455 | 90.720) 74,694 22,18 99,76 15,97
H2+CO 41,788 14.80 33,527 | 75.312 48.33 -26,985)
H2/CO 1.62 2.57 2,57 | 1.98 2,57 1.29
ULTIMATE YIELDS WEIGHT BALANCE %/hr % #/hr__ ]| EFFLUENT RATIOS | CONTRACTION: 51,27
% ) H2 7 CO
CO Fed g/M3 | Gal/hr | Gal/MCF| cc/M3 Wet Gas 337,95 1.128|391,37 || H2/H20 (6,01 €0 Conversion: 74.01
Ci+C2 | g 97 21,98 oil 53,98 53,98 || C9%/C0 |0,9993] H2 Conversion: 59,77
wot g3 Wat (H2) (C02) . T,#00= 64.58
G+ hs.ao 34,56 | 6,83 |0.431 | 72,98 oer 11,11 121.11 |l (H20) (C0)6.0057
car 57,63 | 8,35 0,527 | 89,12 Total 513,04 192,20 [556.45
LN 12,92 | 1,45 [0,09 12,936 T,#C0Os 15838 SCFH
g 107,04 (16,63 1.o49§§g;74:935l # 4M  gal/er GPM ) ) e ) )
Cx=Cs 33,96 2.14 7.6 04452 Yield Calculations assume oil” is CH2, and is found by difference on Carbon, and
02 he,ss 131,90 mSc 3115398 3.1 835 ousev | H2O by diference on Hydrogen Oi figures therefore include hydrocarbon fraction of
WSC 12411 0,765 1445 04082 1 S 12T prig. S/M3 = 1651 % /MCF. ceiM3 = 4T3 gl e
H20 104.23] 7,293 [133.47 {14.99 [0.946 [159.97 - N i #IMCF. cc/iA3 3 X gal/MCF.

100,05 64316 16496 1,071 -
B0 109,00 6,882 13,070 0.825
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Synthesis Run Number_46 G From Hr._0700 to Hr, 0700 Hrs. 132-156
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 495 I ASTM Hempel Dist. in Reactor ot Start of Period 701 Particle Size
Oxygen 3790 O, Preheat, °F s Prod. b}} °F % | AP.1. | Fresh Catalyst Charged Screen Sedimentation
Not. Gas 5654 Gas Preheat, °F 667 APL | 56,6 to 400 67,3 56.6 Catalyst Recharged Frac. M % M %
Total Reactor Press. 412 1BP. | 11,0 400-550h ¢l 49,7 Total On 40| 420+ |19 4 80+
Fresh Feed |3 agmg Steam Back Press. 080 59 550+ 4 Catalyst Taken Out 57 100 [419-150| g5 d  80-40
F.F byC Temperatures, °F 10% nag In Reactor at End of Period | g44 150 | 149-105| =,q 40-20
Avg. F.F, Heater Outlet 203 20 hog 200 ( 104-74| z.4 20-10
Wet Gas 11 Catalyst 1 631 30 pos WATER 250 | 7362 | ,q4 100
Contraction| #2 631 40 bon Temp. % Reactor d-P, H;0 325 | 61-44 1.4
Recycle 10078 #3 654 50 p4s 200 Pounds in Reactor 727 <325 430 2.9
Bleed 1041 #4 653 60 Pso 203 Density, Ibs./cu. ft. 120 Density, Ibs./cu. ft Chem. Anal.
#5 70 boz 208 Bed Height, Feet 9,2 Aerated a7z % Fe
Total 18019 Average 644 80 . koo Settled 145 % C 8,63
Total Feed 34893 Product Separator 70 90 ’ k56 Compacted 161 % Oil
Recycle/F.F. 1.07 95 haa Space Vel. SCFH/Ib. cat. Sp. Grav. 4.2 Specific Surface
Inlet Vel. 1.05 EP. lan Inventory Figures m2‘gm
Steam Flow Rec. | 98,0 From d-P Meters 73,21 |4 Ho 0.38 6.7 Il.H,/gn
Res | 1.8 v/ 779 ]
Loss | g GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ Py
% oil | Water Product Pour °F | SUS @ °F Mot % | SEFM T ¢ H o Mol 7 | Stk¥h | C H | o
10 | a8 | Wl lav.e | s0.8 0: B.0a0 bo.neg) <0 1.037] 1.0 2,1
CH. | 84,12 3 as.e | 46 €O 0,710 © 15.949| 16.0 16.0
CH, | guza | e CH. CH. 0.530| 0,5|2.220
GH: | x5 | Pomre ”5,9 ot . 2a2T p3.674
CHio | 0,00 | %Fe CaHs N n.6e
N: | 1,68 | %Ak 1.0 Cetho £.080 | 0.9~ 200 Hi0 E6.00 | 2.0l
0, | 0.23 a1 |so.s | 1c.7 N, ~.251 Total 44.523] 17,5k 404 20un
Wi | 16.048 Total 16.8761.534 Pc 77 Balanch ho3.2be.0 ho0.2
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 G m/hr [ #/he | m/hr ! #/hr m/hr m/hr % m/hr % m/hr a/hr Go a/hr % a/hr #/hr | #/gal | gal/hr %
€O |35,82 [15,940] 446,75] 20,57] 4,10(117.2] 4,785| 134.03] 9,770 | 25.728p7.045) 14,564] 19,0917 .1 6411, 164] 20,00 -11.164
H2  160.28 [26.937| 54.10|52.52]10,62] 21.5]12.217| 24.63|24.969 51.3(?@[256.271 37.186/48,53-14.620 ~29,244
CO2 | 2,32 | 1,037 45.64|16.74| 3,41/149.3| 3.894|171.40| 7,958 | 8,995 9,770/ 11.952(15,47 2,857 2.857 17.91 5.714
N2 0432 | 0,169 4.73| ©,52| 0,21 2.9! 0,120 3.36| 0.245 | 0.414] 0,449 0,365 0.44 0.049
CH4 | 1.19| 0,530|  8,50| 5.38] 1.10| 17.6 1.252] 20,09| 2.557 | 3,087 3.353] 3.209| 4.97 0.722 0.722] 4.53  2.888
C2H4 1.01] 0421 5.8| 0.234] 5.57| 0,480 | 0,480 0,521) ©.714| 0.93 0,234 0,458 2,93 0,94 65,63
C2H6 0.492| 0,10 3.0| Na114] 3.44| 04232 | 0,232] 0,251 0.346] 0,45 0,114 0.228 1.43] 0.634 .
C3Hé 1021| 0.25| 10.4| 0,281 11,83| N.573 | 0,573 0,622] 0.854| 1.18 0,281 0,843 5.28| 1,684 1%:%2 2’23, 1.7d 83.30
C3Hs 0.23| 0,08 2.1| 0,054 2,37| 0,108 | 0.109/0.118| 0,163| 0.2 C.054 0.162 1.02| 0,439 2,87 4.24 | 0.5
CaHs 0.74] 0,35 8.5| 0,173] 9,62| 0.353 | 0,353 0,383 0.526] 0,69 €.178 0,602 4.34| 1.384 g:gé Zgg }:g] 77,19
CaH10 0,21 0.64 2.5| 0.049] 2,86 €.222 | 0,099 0,107 0,148| 0.19 0,048 0,195 1,23| 0,42 2,85 [4.85 | 0459
CSHio 2.31| 0.06| 4.4| 0,071]. 4.97| n.145 | 0.145 2,157 n.218| c.2d on.0m| 0.358 2.23] 0,71 4.97 5,45 | 0,97
C6H12 n.08| 7,02] 1.4| 0,018 1.54| 0.036 | 0,036/ 0,039 0.054| 0,07 0.018 0,123 0.62| 0,214 1.54 5.5 | 0,79
oL ) 0.45%| 0,59 4,523 20,42 9,054 k3.58 [6.467| 9.83
5.450]
WATER 5.374| 7,0 10.74 5,374
TOTAL 44,523| 550,70 20.35| 747,023,253 295,79|47,543 | 92,057 76,624 -21,162) 02,80 14,89
H2+C0 12,726 17002 34,742 25,73,
H2/co 1,67 1 2,55 2,55 1,31
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr__ || EFFLUENT RATIOS | CONTRACTION:  47.75
% H2/CO H2 /7 CO
COFed | #/hr [ #/MCF| g/M3 Gal/hr | Gal/MCF| cc/M3 Wet Gas 247,02 326,79 || H2/H20 |g,019 [ CO Conversion: 70,00
C1+C2 | q apo| 21,60/ 1,732 | 22,804 oil 50,32 50,32 || C02/CO |q e137| H2 Conversion: g4 .49
C3+ | 43.184] 96.03 5,271 [100,070[16.85 |1.C39 | 146,e1] Woter 112,59 112,59 || (eSS gme ‘ fp#c0 = 60,26
Cat 364855 | 22.63| 5,076 | 86,173 12,55 [0.635 | 11€,13| Totol 509,93 | 91.11559,70
o o 92480/ 5,723 96.77514.22 |0.034 129,) Ibm: 16;}3 sgzg/hr GPM Yield Calculations assume “oil” is CH2, and is found by difference on Carbon, and
€02 | 17.910|125,76] 7.755 |131,137 gg;‘:gilggzgg 2008 TI0n Quann | bia0 by difference on Wydrogen LOil: figures therefore include 115 ocsrbon fraction of
H20 07,50 6,013 [101.690]13.59 |0.838 | 11644 [WSC  12.38 0.763 1,48 0,091 | measured ot OC.and 147 psig. o/M3 = 16.91 X #/MCF. co/M3 = 141.3 X gal/MCF.
95,05 5,917 16,28  1.004
0 100,21 6,180 12,02 0,741
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Synthesis Run Number_46 H From Hr._0700 %o 0700 Hrs. 156-180
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH %. Generator Press 430 ASTM Hempel Dist. In Reactor at Start of Period! 644 - Particle Size
Oxygen 3743 O, Preheat, °F 419 Prod. Naph “F % | A.P.l. || Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 5615 Gas Preheat, °F 685 APL | g6 6 10400 |54 gl 5. 6] Catalyst Recharged Frac.| M % M. %
Total Reactor Press. 423 1B.P. ho4 400-5500 5 6| 41,7 Total On 40| 420+ hg,4 80+
Fresh Feed |} cene Steam Back Press. o5 59 550+ hg,g Catalyst Taken Out 25 100 [419-150f; , | 80-40
F.F.byC Temperatures, °F 10% h 46 In Reactor at End of Period | g19 150 |149-105| g | 40-20
Avg. F F Heater Outlet 248 20l 200 [ 104-74| 5,0 | 2010
Wet Gas a292 Catalyst #1 a20 30 bog WATER 250 | 7362 |, | 100
Contraction| £2 620 40 oo Temp. % Reactor d-P, H,0 325 | 6144 | o
Recycle h7438 #3 663 50 248 200 Pounds in Reactor 657 <325| 43-0 5.2
Bleed 1067 #4 665 6Q 69 203 Density, Ibs./cu. ft. 123 Density, Ibs. /cu. ft. Chem. Anal.
' =5 70 bag 208 Bed Height, Feet 8.00 | Aerated 141 % Fe
Total 13505 Average 646 80 Boo Settled 143 % C
Total Feed B5141 Product Separator 68 90 B56 Compacted 160 % Oil
Recycle/FF. |4 3y 95 hag Space Vel. SCFH;Ib. cat. Sp.Grav. o Specific Surface
. Inlet Vel 1.06 E.P. 4oL Inventory Figures m2:gm
Steam Flow Rec. | 97,5 From d-P Meters 25,32 5.7 ml .‘THz/m
Res | 1.8 Vi A
Loss. | 1,0 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ oo
% ol Water Product Pour °F | SUS @ °F Mol % f:;f: c H ) Mol % m C H o
: . Neut. Co,
CO: | 1.e8 No. | 3240 | 39.7 ©: 2.905 ho,s10 1.045| 1.1 2.1
S, 0
CH. lae.72 No. | 39.8 | 41.0 €02 0.278 | 0.28 0.556 © 15,703 | 16,7 16,7
Hydro. CH.
CH. | 8,70 No - . 12,550 12,55P0 200 0.503| 0.5| 2,012
C.H. Bromine C,H, H,
E | 3,58 No | 8647 2 1.289 | 2,58] 7,734 26,487 52,974
Nz
CHio | 9,22 % Fe CaHe 04526 | 1.58| 4,208 0,158
H,0
N: | 0,73 % Ale 11.0 oo 0,033 | 0,13 0,330 : 6.316| 3.
o ° N, Total _1
| 0.20 APT . 51,0 10.8 0.108 43,896 | 17,5 61,302 21.0)
| mn__|18,0958 Total 17,12 52,472 RO,366Balanch hoo.8l98,15 102,91
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wi, Balance Carbon Hydrogen _ Oxygen Ultimote O Unsafs.
% m/hr #/hr % m/hr #/hr m/hr #/hr m/hr m/hr P m/hr Yo m/hr a/hr % a/hr To a/hr #/hr | #/gal | gal/hr %
€O 185.773|15.70|439.94 [20,76 | 4.50 (126,14 5,098]142,79 10,965 |26,662|27,57|16.063 10,605 =10,61 32,47 20,605
H2 k0,340 26,49 53,40 |54,04 (11,72 23,6313,272| 26,75 [28.547 |55.034|56.90]41.219 |50.80k13,215 -26..430
CO2 | 2,380 1.05| 45,99 [15.41 | 3,34 [147,17 3,786 (166,61 | 8,142 | ©,187| 9,50|11.928 14,52| 2,741] 2,74|17.46 5,482
N2 04360 0,16| 4.43| 0.75| 0,16 | 4.57 0,184 5.17| 0,396 | 0,554| 0.57| 0.580 | 0,71| 0.025h
CH4 |1,147| 0.50| €.07| 4.85| 1.05]| 16.87 1.101] 19,10 2,560 | 3,063| 3.17| 3,751 | 4.57| 0,683| 0.69| 4.38 | 2.752
C2H4 0,80 0,17 4.8 0.197| 5.52 | 0,424 | 0,424| 0,44| 0,621 | 0,76] 0,197 0.32| 2,51 | 0,788 65,02
C2H6 0.40| 0.09| 2.69 0.008] 2,97 n.212 | 0.212] 0.22| 0,310 0.38] 0,098 0,20| 1.25| 0,588
- 11.96|4.52 | 2.77
C3H6 1,16 | 0,25 10,56 0,284| 11,96 | 0,611 | 0,611| 0,63| 0,895 | 1,09| 0.284| 0.85| 5.43 | 1,704 10.76]6.25 | 1.72| 67,95
C3H8 0,52 ] 0.11| 4,99 0,128| 5.64 | 0.274 | 0.274| 0.28] 0,402 | 0.49| 0.128| 0,33| 2.45| 1.024 5.64[4.24 | 1.33
10435540 | 2,07
CaHs 0.75] 0.16| 9.14 0.185| 10.35 | 0.397 | 0.397| 0.41]| 0.582 | 0.71| 0.185| 0.74| 4.73| 1.480 9.83(6,10 | 1,61]81,82
C4H10 0.16| 0.04| 2,03 0,040| 2.30|0.08¢ | 0.084| 0.09| 0,124 | 0.15| 0.040| 0.16] 1.02 | 0.400 2.30[4.85 | 0.47
CSH10 0.33| 0,07 5.05 0,082| 5.72 | 0,174 | 0,174| 0,18| 0.256 | 0,31| 0.082| 0.41| 2.61| 0,820 5472|545 | 1.05
CéH12 0,07 | 0,02 | 1.26 0.017| 1,43 | 0,036 | 0,036| 0,37| 0,053 | 0.06] 0.017| 0,10| 0.65| 0,204 1,43|5.5 | 0426
oiL 0,394 | 0.48 3.94 (25,08 | 7,876 55.23 | 6,455 8,56
5.123
WATER 4,397 | 5.35 8,794 4,397
TOTAL 43,90 551,73 21,69 |358,8924.560 |406.31 [52.830 [96.718 82,715 k19,334 185 .27 13.67
H2+Co 42,19 8,370 39.512 23,820
H2/co 1,69 1 2,60 2,60 1,25
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS | CONTRACTION:  44.05
% H2 7 CO H2 / CO
COFed | #/hr | #/MCF | g/M3 Gal/hr | Gal/MCF| cc/M3 Wet Gas 358,89 k06 .31 H2/H20 | 9,51 || CO Conversion: 67.53
€1+€2 | g 14 | 19.52] 1.221 | 20.647 oil 43,92 43,92 || €02/C0 | o gq | H2 Conversion: 49,00
(H2) (C02) HpeCC= 56,446
G+ 41.95 | 92.63/5.793 | 97.960/16.51 |1.033 [145.963] Voo 101,50 101450 || (1120) (coy| 7,04 i .
G4+ 154,07 | 75,03\ 4.692 | 79.342|12.41 |0.776 1109.649 Total 504.41 | 91.41 551,73
: +COm 15990 SCFH
ult. Oil . 33 . 3 0.855 [120,81 H2
85427] 5,557 90418 |13.67 - * /h!‘ #/H ga]/hr GgM Yield Calculations assume “oil’’ is CH2, and is found by difference on Carbon, ond
€02 | 17.46 |120.62] 7.543 |127.552 081y ates ooes 280 olise | H20 by difference on Hydrogen. "Oil" figires therefore include hydrocarbon fraction of
* * * » s: " i: 17 0'339 i.z,g 0.084 ed at O C. and 14.7 T e &/MégFF °"/d~=:f gAY} Bty
H20 . 5 o . . b measured af an psig. g/ = Pl z X gal/
92,30| 5,772 | 97.605|12,255|0,766 (108,236 A Tel Te0 1068
Hp0 90433 5,649 10483 04677
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Synthesis Run Number_46 1 From Hr..0700 o Hr. 0700 Hrs, 180-204
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % . Generator Press. 433 ASTM Hempel Dist. In Reqctor at Start of Period 619 Particle Size
Oxygen 3626 0, Preheat, “F 380 Prod. Naph “F % |-A.P.l | Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 5610 Gas Preheat, °F 679 API 56.1) to 400 64.0| 5641 Catalyst Recharged Frac. M % M %
Total Reactor Press, 24 18P. 1o 4005500 5 ol 43,2 Total On40| 420+ ho o | 80+
Fresh Feed 16521 Steam Back Press. 703 5% 550+ 0.0l Catalyst Taken Out 24 100 [419-150p0 o |  80-40
F.F.byC Temperatures, °F 10% Hs2 In Reactor at End of Period 595 150 | 149-105 9,7 40-20
Avg. F.F.” Heater Outlet 322 20 |ay 200 | 104.74 | 2,8 | 20-10
Wet Gas are4 Catalyst #1 626 30 WATER 250| 7362 |4 4| 100
Contraction| #2 626 40 loag Temp. ‘% Reactor d-P, H;0 325| 61-44 |9
Recycle 17637 #3 650 »50 54 200 Pounds in Reactor 607 <325 43-0 3.8
Bleed 1001 #4 660 60 long 203 Density, Ibs./cu. ft. 124 Density, Ibs./cu. ft Chem. Anal.
#5 70 301 208 Bed Height, Feet - 7.42| Aerated 135 %Fe lg5.6
Total 18728 Average 641 80 328 X=R frractibn Settled 137 % C 9.7
Total Feed 35249 Product Separator m 90 Q_QO . on Cetalyst Compacted 151 % Oil 2.4(ext)
Recycle/F.F. 1,13 95 89 Peon 0L Space Vel. SCFH/Ib. cat. Sp. Grav. 4.0 Specific Surface
_Inlet Vel. 1.06 EP. 403 F0304 654 Inventory Figures 27,2214 Koo 0.12 I m2 ‘gm
Steam Flow Rec 97,0 Pe s¢ From d-P Meters € Ho  0.63 5.4 1,
Res | 1.8 v/arfy 5374 |%50/100 Pe 0.18!<1n®/g!Ng ads. |
Loss. | 9, GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ ouT
% Qil Water Product Pour °F SUS @ °F Mol % 57?? Cc H o Mol % ﬁ/‘hﬂ'- C H o
€0: | 5,08 | Wt | 56,3 384 0: 9,601 N 0,915 0,92 1.8
CHe |saga7 | W2 | so.8| 412 o, 04305 | 0,31 0.610 < 5.157 05,18 152
CHe | g,52 Hydmx cH. 12,503 (12.50/50.012 CHe 0,936 | 0.94| 3,744
GHe | 3,50 Brmm £3.8 CHe "z p6.,267 52,534
CHio 0.21 % Fe C,H, N2 0,317
N: | o.o3 | %A 1.8 ity H:0 5.754] 2,9’
©: | a2 |°Apr | 49.9]10.7 N Totel 43,522 17,01/62,032] 12,2
Law [19.055 Total 17.c5E2!1:ss alancé 09,8 Es.a h00.3
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION .
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/he | /b % | m/bhr [ #/he [ m/hr | #/hr m/hr m/hr % m/hr % m/hr a/hr % a/hr % a/hr #/hr | #/gal | gal/hr %
€O PB4.770|15.16|424.55|21,96 | 5,06 160.55 |10.851 |26,008|27,96]16,583 [20.69) 9,4250,425 | 37,81 -9.425
H2 ¢ 160.256| 26.27| 52.95 (54,77 12,61 28,82 [27,063 |53,330|57,33]41,358 |51,60F11,972 -23.944
€02 | 2,100, 0,92| 40,27 |13,41] 3,09 54,06 | 6,626 | 7,541 8,11/10,126 (12 2 | 2,585 |17,05 5,170
N2 04727 0432| 8.88| 1,24 0429 9,05| 0,611 | 0,928 1,00| 0,934 1,17 0,006
CH4 12,147 0,94 15,02 5.,69| 1.31 23,81 2,810 | 3,746| 4.03| 4.294 0.548 | 3.62| 2,192
C2H4 0,69 | 0,16 5406 | 0,340 | 0.340| 0,37| 0,520 104360 | 2.38| 0,720 65420
C2H6 0.34 | 0,08 2,70| 0.169 | 0,169 0.18] 0,250 0.090/0,180 | 1.19| 0.540
C3H6 0481 0.19 8.92 | 0,401 | 0,401| 0.43] 0,613 0.212/04636 | 4,20| 1,272 e e _%_;2_91 04,31
C3H8 Oel4 | 0.03| 1.46 0,037| 1.66| 0,070 | 0,070| 0.08| 0,197 | 0.13| 0.037/0.111 | 0.73| 0.296] 1,66/ 4024 | 0,39
CaHs 0.,49| 0.11] 6.34 0.128| 7.19]0.242 | 0.242| 0.28| 0.370| 0.46| 0.128/0,512 | 3.33| 1.024 2:3318:36 | 1233] 75,20
C4H10 0416 0,04| 2,09 0,041] 2,37 0,977 | 0.077| 0.08| 0,118 | 0,15] 0,041[0,164 | 1,03| 0,410 2,374,836 | 0,49
C5HI10 0.25] 0,08| 3.79 0.061| 4.3 0.115 | 0.115| 0.12] 0,176 o.ée 0,061/0.305 | 2.01| (4610 4430|5445 | 0,79
CeHI2 0407 ] 0,02 | 1,35 0,018| 1.53| 0,034 | 0,034] 0.94| 0,052 | 0.,07| 0,018/0,108 | 0,71 | 0,220 1.53]5.5 | 0.28]
ol 04392 | 0.49 +3,915 |25.84 | 7,832 54,22|6.50 | 8,43
WATER 4,255 | 5,31 8.332 e
TOTAL 43,59 [541467 23,02 |361,5926,102 |410,02 |494415 |93,001 £0,157 170491 77,88 12,39
H2+CO 41.42 l2c.027 37,914 F21,397
H2/co 1,73 2,49 2,49 1.27 |
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr || EFFLUENT RATIOS | CONTRACTION: 40,12
co-7;=d #/hr #/Mgrz Cg/Ms Gal/hr Gal/MFgF ccoc/Ma Wet Gos 361,59 410,92 H2/H20 9 719 | CO Conversion: 62,18
C14C2 | 5.452| 16.55| 1.054 | 17,825 ot 40,64 40,64 || %0 D610 | H2 Conversion: 45,57
C3+ | 37.947| 80.79| 5.146 | 87,018 Water 91.01 91,01 || (a0 o 928 Hpecoz 51465
C4+ | 18.924 | 70.21| 4.472 | 715,621 Total 493,24 | 91.06 | 541,67
utt. 0l 77.88| 4.961 | 83.890| 8.43 |0.5369 | 75.863 scoz 157005C :
i #/n gnlﬁm GPM Yield Calculations assume “oil” is CH2, and is found by difference on Carbon, and
C02 17,054 |113.79] 7.248 [122.563 03'-05 25,97 1,654 5.45 0,347 H20 by dlffarence on Hydrogen "Onl" f-gures 'hereiore include hydrocarbon fraction of
ec 011 40,64 2,589 6.26 0,399 ' ce 60 F and 14.7 psig. Cubic Meters
H20 158,98| 104126 [171.23 psc 10447 0,667 1.26 0,080  Measured at O C. ond 14.7 psig. s/M3 ST % HIMCE, oM a2 gal/MCF.
77408 4,010 12,97 O
Hp0 80,54 5,130 9,66 - 0,615
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Synthesis Run Number_46 J From. Hr._1000 to Hr. 0700 Hrs, 204-225
FLOWS RUN CONDITIONS E DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 431 ASTM Hempel Dist. In Reactor at Start of Period| 595 Particle Size .
Oxygen 2624 O, Preheat, °F 317 Prod. Naph “F % | A.P.L || Fresh Catalyst Charged 257 Screen Sedimentation
Nat. Gas 57385 Gas Preheat, °F’ 736 APL | 5.8 m«m'55 3 56,5 Coralvst Recharged Frae.| M % M %
Total Reactor Press. 422 1BP. hog 400-550) 5 6| 42,9 Total On 40| 420+ h4,p| 80+
Fresh Feed 16861 Steam Back Press. 710 5% 550+ hs.1 Catalyst Token Out 99 100 JI9~EE7 80-40
F.F.byC Temperatures, °F 10% hs50 In Reactor ot End of Period 758 150 [149-10510,9| 40-20
Avg.F.F. Heater Outlet 108 20 g 200 [ 104-74 | g 9| 2010]
Wet Gas 7488 Catalyst #1 632 30 bov WATER 250 | 73-62 1.4 10-0
Contraction| #2 632 40 Temp. % Raoc'ordf, H,0 325 -44 | 1.0
Recycle 16835 #3 669 50 51 200 Pounds in Reactor 937 <325| 43-0 1.4
Bleed 1011 #4 664 60 72 203 Density, 1bs./cu. ft. 134 Density, Ibs./cu. ft. Chem. Anal.
#5 70 hos ) 208 Bed Height, Feet - 10.60| Aerated  10g % Fe
Total 17847 Average 649 80 23 Settled 130 % C
Total Feed 34708 Product Separator 70 90 59 Compacted 147 % Oil
Recycle/F.F. 1.06 95 Eé Space Vel. SCFH/Ib. cat. Sp. Grav. 4,2 Specific Surface
Inlet Vel. 1.04 EP. 103 Inventory Figures m2.gm
Steam Flow Rec. | 97,0l From d-P Meters 17,19 6.1 |ml.NHx/gmi
Res | 1.5 v/ fy 2410 )
Loss. | 4, GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION n P
% Oil | Water Product - | Pour *F | SUS@ °F Mol | SORER ¢ T H 3 Mol % | €M™ [ C H o
€0: | 5,06 | Nar [se.2 | 38.6 0 9,504 ho,108] < 0,887| 0.9 1.8
CHe l8a0a7 | 32 |44ua | 408 0. 0.312 | 0,31 o.624] ©© 16,049 | 16,1 16.1
CH, | gupe | Mex He- 12,776 h2,78/51.104 CH. 1.084| 1.1)3.3%6
s Bromine C,H, H, )
3,59 | No. | 8646 1.289 | 2,58| 7,734 26,229 «458
CHio | n,21 | %Fe C3H, 0,543 | 1,63| 4,344 N: 0.240
N2 | 0,93 | %Al 10.0 CHio 0.032 | 0.13| 0.320 H:0 5.344| 2.7
0, | 022 |®spr |50.9 | 10.4 Ne ~ Joasa Total 44,489 | 18.0p2,138] 2
MW |19.055 Total __D17.42063,50219,812Ba1anc _ho3.ab7.s hos.e
FRESH FEED WET GAS RECYCLE| COMSB. FEED EFFLUENT 3 NET CHANGE ON REACTION
Measured ‘At Wt. Balance Carbon Hydrogen en Ultimate Oil Unsats.
% m/he | g /hr | m/hr | #/he | m/hr [ /hr m/hr m/hr % m/hr % m/hr ohr | % a/hr % a/hr #/he | #/gol | gal/hr %
€O B6.073|16.05 |449.53 [17.76 | 3.51 | 98.29 3.903 [109.34 | 8,363 |24.411 26.65 |12,” 5 16.13|-12.15|-12.15 [24.319 F12.146
M2 b8.ob7|26.23 | 52.88 (50,49 | 9.98| 20.1111.097 | 22.57 3,774 150,003 /54,59 34,871 45,87]-15.13 30,264
€02 11,903 0.89] 39,04 17,12 | 3,38 148,03 3,764 |165,67 | 8,064 | 8.950| 9,77 |11.827 15.56| 2.88| 2.88|17.926 5.754
N2 0.540| 0.24| 6.72| 1.78| 0.35| 9.86 0,392 10,97 | 0.838 | 1.078] 1.18] 1,230 | 1.62] 0,15
CH4  12.437| 1.08| 17,39 | 8.15| 1.61| 25,83 1.791| 28.73 | 3.838 | 4.921| 5.57| 5.628 | 7.40| 0.71| 0.71] 4.405 2.828
C2H4 1.13] 0.22| 6.23 0.247| 6.93|0.530 | 0.530| 0.58| 0.777|1.,02] 0,25| 0.49| 3,08 | 0.988 71,37
C2Hé 0.42 | 0,08| 2.50 0,092| 2,78]0.198 | 0.198] 0.22] 0.308 | 0.41| -0.09| 0.18]| 1.15] o.582
C3Hs6 1,32 | 0.26 | 10,96 0.290| 12.21 | 0.622 | 0.622| 0.68| 0.212 | 1.20| 0.29| 0.87| 5.42 | 1.740 110 6.25 ‘:52 82,72
C3H8 0.27| 0,05| 2.29 0.,058| 2.55| 0,125 | 0.,125| 0,14| 0,183 | 0,24] 0.,06| 0,17| 1.08| 0,464 2,6]4.24 | 0.60
C4H8 - 0.88| 0,17| 9,71 0,192| 10,80 | 0.412 | 0.412| 0.45| 0,604 | 0,80 0,19 0.77| 4,79 | 1.536 §8:§ 2;‘1’° ?:éﬁ 78043
C4H10 0,24 0,05| 2.67 0.051 2.97|0.111 | 0,111} 0,12] 0,162 | 0.21] 0.05| 0,20| 1.27| 0.51 3.0[4.86 | 0,61
cshto 0.34 | 0,07| 4,70 0,075| 5.25 | 0,160 | 0,160| 0.18] 04235 | 0,31 0.08| 0.38| 2,34 | 0.75
0,05| 0,01 0,78 0,011| 0,800,024 | 0,024| 0,26| 0.035| 0.05| 0.01| 0.06| 0,34 | 0.1 6,0[5.45 | 1,11
CeH2 0,09 0.,02] 1.510.020] 1.68]0.042 | 0.042| 0,05| 0,062 | 0,08] 0,02] 0.12| 0.75| 0.24 1.7|5.50 | 0.31
ol 04532 | 0,70 - 5.32|33,135 10.636| 74 .5|6,45911.54
WATER 6,392 | 8,41 9.91 3:§§§
TOTAL 44,49 [565.56 19,76 [344,3321.980 | 383,03 |47,088 |91.585 76,021 -22,51 106.4 7401
H2+Cco 42.28 13,49 15,000 2,137 ‘ -27,28
H2/co 1,63 2,84 2,84 2,84 | 2,048 2.84 1,28
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr__|| EFFLUENT RATIOS |- CONTRACTION; 50,59
% H2/C0 H2/C0
COFed | #/hr | #/MCF| g/M3 | Gol/hr | Gal/MCF| cc/M3 || Wet Gas - 344,33 383,05 || H2/H20 | 5,455 | CO Conversion: 75,68
C1+C2 | g.629 | 21.05[1.31 | 22,152 oil 57,06 57,05 || €92/C0 | 0,964 | H2 Conversion: __ 57,69
G+ 49,120 [110,75/6.912 [116.873 Water 125,48 125,48 f:%,‘?éﬁ’ 5.260. Testos T
C4+ 2,616 | 95.99|5.990 [101.295 Total 526,86 | 93.16 | 565,56

Uit Oit 106 44| 6.643

112,32417,01 [1.,061

Hp+CO= 16023 SCFH

149,919 Gal/hr GPM

Yield' Calculations assume “oil” is CH2, and is found

€02 17,926 [126.63|7.903

1133 4639

#/oe 4/
Cs=Cs 36,24 2,262 7,62 0,476

ec 011 57,05 3.560 8,83 0,551
c 12,55 0,783 1.50 0,094

121,530

H20 by difference on Hydrogen. “Qil” figures therefore include
nated ds. Standard cubic feet d at 60 F ond |
measured at O C. and 14.7 psig. g/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gol/MCF,

difference on Carbon, and
rocarbon fraction of
.7 psig. Cubic Meters

H20 115.16| 7.187

05, #605 17,95 1.
Hy0 112,93 7.048 13.54. 0.845
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Hy0

102,78 6,470 17432 14090

Synthesis Run Number_46 K From Hr. 0700 4o Hr. 0700 Hrs, 225-249
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH i Generator Press. 470 ASTM Hempel Dist. In Reactor at Sta;t of Period| 753 Particle Size
Oxygen 2651 O, Preheat, “F 330 Prod. Naph “F % | A.P.l. || Fresh Catalyst Charged 51 Screen Sedimentation
Nat. Gas 5704 Gas Preheat, °F o APl 56 4] to 400 N0.6| 5644 Catalyst Recharged Frac. M % M %
Total Reactor Press. 423 I.B.P. 1104 400-550 5 6 39.9 Total On 40| 420+ n7 o 80+
Fresh Feed | qgmny Steom Back Press. | o0 59 550+ s o Catalyst Taken Out 42 100 |419-150p3 ,4 |  80-40
FFbyC Temperatures, °F 10% 142 In Reactor ot End of Period | pgo 150 [149-105)0,2 | 40-20
Avg FF Heater Outlet 206 20 ly7s 200 | 104-74 | 5,4 | 20-10
Wet Gas w049 Catalyst #1 aae 30 lngo WATER 250 | 73-62 | 5,3| 100
Contraction| #2 a3 40 |poy Temp. % Reactor d-P, H0 325 | 61-44 | g,
Recycle 15752 #3 658 50 |og4 200 Pounds in-Reactor 944 <325| 430 |1 .0
Bleed 1008 #4 646 60 266 203 Density, Ibs./cu. ft. 133 Density, Ibs./cu. ft. Ghem. Anal.
| #5 70 ooy 208 Bed Height, Feet 10,75] Aerated 143 % Fe
f Total 16778 Average 642 80 205 Settled 145 % C 6,65
| Total Feed 53499 Product Separator 70 90 256 Compacted 156 % Oil
VRecyc(e/FvF. 1,00 95 303 Space Vel. SCFH/Ib. cat. Sp. Grav. 4,3 Specific Surface
[ Inlet Vel. 1.01 EP. |ana Inventory Figures m2 ‘gm
| Steam Flow Rec. 07.4 From d-P Meters 17,71 ¢ Ke 0.37 [ ml,!.'H,/gﬂ
- .
i Res. | 1.9 v/r Y 2357
: Loss. | 1,4 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ P
l % Oil | Water Product Pour °F | SUS @ °F Mol % gf/ﬁ C H o Mol % C:fh'"— C H )
Neut. 2
O: 1,08 No 4005 | 39,0 ©: 9,558 19,316 <o 1,088 | 1.1 2.2
Sap. co
CH: lea,e3 No 4943 | 46,3 0. 0,299 | 0,30 0,529 15,246 | 15,8 15,8
Hyd CH
CH, | 8,60 N~ hal 12,819 12,2251.276 ‘ 04993 | 1.0| 3,972
Bromine H
GH: 3,48 o | 89.5 M 1,290 | 2,50 7.794 : P&.058 52,136
N:
CHi | 0,20 % Fe CaHs 0.525 | 1.58] 4,200 : 04124
H,0
N: | o.60 % Alc 11.0 CHo 0,230 | 0,12} 04300 : 5.604| 2842
O: |27 |°arz | s0,3|10,6 N2 0,104 Totel k4,118 | 17,961,722
W 18,972 Total 7.4153,570 19,914[Balanch 03,0097,1 [04.6
'FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON REACTION
T M d At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil [ Unsats.
S 1 m/hr #/hr % m/hr | #/he | m/hr #/hr m/hr m/hr % m/hr % m/hr a/hr % a/hr o a/hr #/hr | #/gal | gal/hr | %
T 1
€O 135,917).5.846|443.85 (18,66 | 3,47 | 07,29 3,930/110,07 | 8,261 |24.107(27,27]12,191 [16.87¢11.916¢11.916 |24.80 -11.916 :
| H2 |s9,086p6,068| 52.55|47,56 | 8,85| 17,410,020 20,20 21,084 [47,152]53,32 31,094 43,01416,048 -32,096)
€02 |p,467 1,082 47,88]19,0% | 3,54 |1558,8q 4,008]176,35 | 2,428 | 9,513/10,76/12,433 [17,20| 2,020| 2,920 18,425 5,940
N2 0,280 0.124] 3,47 1,02| 0,20| 5,63 0.228| 6,37 | 0,479 | 0.603| 0.68| 0,707 0,98 0,104
CH4 | o 2501 0,992 15,93| 8,52 | 1,59| 25,47 1,794| 28,79 | 3,773 | 4.766] 5.39| 5,567 | 7.70| 0.801] 0,3C1 5,05| 3,204
C2H4 1,42 | 0,26| 7,40 0.412| 8.38| 0,627 | 0.627| 0.71| 1.039 | 1.44| 0,412| 0,824| 5,20 | 1.648 71,03
C2He 0,52 0.10] 2.8d 0,109 3.27| 0.228 | 0.228| 0.26| 0,637 | 0,88 0.,109| 0.218| 1.38| 0,654
12,53|4.32 | 2.90
C3H6 1.41] 0,26 11.07 0.298| 12,53 | 0,625 | 0,625| 0,71 0.923 | 1,28] 0.298] 0,894 5.64 | 1.788 1103|6028 | 1280|9295 |
C3H8 0.10] 0.02| 0.84 0,021| 0.95| 0.044 | 0,044] 0.05| 0.0€5] 0.99| 0,021| 0.083| 0,40| 0.168§ 0.954.24 | 0.22
’ 10,46[5.00 | 2,10
CaHs 0.89] 0,17] 9.26 0.137] 10,48 | 2392 | 0.322] 9.44| 0,579 | 0.80| 0,187| 0.743| 4.72| 1.49§ 0.96| 8.1 | 1.83|77.23
CaH10 0,25] 0,05| 2.7 0.053] 3,09| 0,110 | 0,110] 0.12| 2,183 2,23 0,283 0,212 1.3;_ 0,530 7.09| 4,36 | 0.54
0 2,08 0.080| 5ehd | 0168 | N4168| 0.13| 0240 | 0.34| 0,080 0.400| 2452 | 0,800
CsH10 Siae) :37| 6:3% 5:532| 5i9a| 52387 | 0u0p7| 0203| 0undl| 0s6| 0.014| 0.070| Dadd| 02140 A.62[5.45 | 1,21
CeH12 0.09] 0.02] 1.43 0.019| 1.62| 0,041 | 0.041] 0,05 0.760| 0.28] C.019| C.114| 0,72 02,228 1.62|5.50 | 0,29
o C.470| .65 4.652|29,36 | 9.304 65,17| 6448 [10,06
52063
WATER 64068 | 8040 12,134 ~- 6,076
TOTAL £4,112|563.58 18,60 21,053|452.94 [44.269 |88,327 72975 22,946 97,74 15,43
H2+CO 11,914 12,32 13,950 20,325 27,964
H2/CO | 1.64 1 2.55 2.55 2,55 | 1,958 2.55 1,35
ULTIMATE YIELDS WEIGHT BALANCE 4 /hr % #/he__|| EFFLUENT RATIOS || CONTRACTION: 52,27
% H2 /C0 H2/C0
COFed | #/hr | #/MCF | g/M3 Gal/hr | Gal/MCF|  cc/M3 Wet Gos 343,32 378,477 || H2/H20 5,115 | CO Conversion: 75,20
ci1+C2 11,628 | 24.51]|1.543 26,092 Oil 54,21 54,21 €02/Co 1.039' H2 Conversion: 61.56
(H2) (C02) #30= 66,72
C3+ 145,135 | 35.29|2.222 | 37.574 Water 120,70 120,70 || 1209 icolls.212 B
C4+ 394097 | 21811373 | 23,217 Total 518,30 [91.95 | 563.68
ult. Oil o 2837 139..0 }/lﬁ:csa 15885 SCFH .
: 96,2 2 0,987
96429164061 102,491 115,627 | 0,9837} 139,00 # #/u Gal/hr GPM Yield Calculations assume “oil”’ is CH2, and is found by difference on Carbon, and
co2 134425 128,51 | 2.09% Cz=Cs 35429 2,222 7436 0,463 | H20 by difference on Hydrogen. “Oil" figures therefore include hydrocarbon fraction of
042 . «29C  h3g,.802 hoc S1154.21 3.413 B8.37 0.527 ated ds. Standard cubic feet ed ot 60 F and 14.7 psig. Cubic Meters
120 10.47] 6,691 116.526 SC - 13°28 0.336 1.5 0.100 | measured ot O C.ond 147 psig. 9/M3 = 1691 X #/MCF. cc/M3 = 141.3 X gal/MCF.

107.42 6,762 12,88 0,811
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Synthesis Run Number_46 L. From Hr.0700 4o  Hr, 0700 drs. 249-273
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 431 ASTM Hempel Dist. In Reactor at Start of Period| 762 Particle Size
Oxygen 3730 O, Preheat, °F 388 Prod. aph °F % | A.P.l. || Fresh Catalyst Charged 50 Screen  Sedimentation
Nat. Gas =692 Gos Preheat, °F 665 APl | 56.4 10400 j 5| 5,4 | Cotalyst Recharged Frac. M % M. %
Total Reactor Press. 400 1.B.P. yo2 400-55020‘0 40.6 Total On 40| 420+ 8.8 80+
Fresh Feed 16969 Steam Back Press. 721 5% 550+ 9.7 Catalyst Taken Out 36 100 4!9-150&.5 .2 80-40
F.F.byC Temperatures, °F . 10% 142 In Reactor at End of Period | pqg 150 |149-105} 9,z 40-20
Avg. F.F. Heater Outlet 200 20 oo 200 [ 104.74| g1 | 2010
Wet Gas . 7040 Cotalyst #1 634 30 hoe WATER 250 | 73-62 [ o, g| 100
Contraction| #2 633 40 bog Temp. % Reocrord-?,H,O 325| 6144 | g 8
Recycle - 16710 #3 663 50 loap 200 Pounds in Reactor ogo <325/ 43-0 | 0,9
Bleed 1020 #4 654 60 ) 203 Density, IBs./cu. ft. 132 Density, Ibs./cu. ft. Chem. Anal.
#5 70 loap 208 Bed Height, Feet 10.66 Aerated 248 % Fe
Total 17730 Average 646 80 |xog Settled 150 % C
Total Feed 24699 Product Separator 74 90 251 Compacted 163 <% Oil
Recycle/F.F. 1.04 95 lsa2 Space Vel. SCFH/Ib. cat. Sp. Grav. 4.3 Specific Surface
“Inlet Vet. 1.04 E.P. 400 Inventory Figures m2'gm
Steam Flow Rec. | 97,5 From d-P Meters 18,27 5.7 moNH, /gm
Res. | 1.8 v/or A 2412
. Loss. | 1. GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION IN pop
% Oil | Water Product Pour °F | SUS @ °F Mol o | SO T c H ) Mol % -Tmi}'l" [ H )
€0: | j.00 | Wb |s0. [43.4 02 9.861 10.722] 0.975| 1.0 2,0
CHe | as.ee | 1o |asus 4147 co-: 0.285 | 0,29 0.570 < 16,045 | 16,5 16.1
CHo | gee | PR h h2,e10 [12.8151.240 e 0.885| 0.9] 3,540
GH: | sar | TRer et Mo 1.504 | 2.61] 7.824 " le.790| 3,580
CHio | o0 | %Fe CaHe 0,506 | 1.52] 4,048 N: 0,077
Ne | .5 | A 1040 CHo 0,029 | 0.12| 0.290 H:0 5.368] 2.7
9, 0,02 |°apT [40,7 |10.6 N: 0.068 Total 44,773 | 17.9 62,608] 20,7
wi__|18.299 Total 17.3463 ,402 20, ,292Be1anch 103.3 98,6 11020
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 #/hr m/he m/hr % m/hr % m/hr a/hr % a/hr % a/hr #/hr | 3#/gal | gal/hr
co 5,857] 16,05 449,42 |18,55 | 3.45| 96,49 3.96/110.99 | 8,676 |24,721/27.,0012.639 [16.79k12,082¢12,082 24,69 k12,082
H2 536]26,79| 54,01 (49,95 | 2.28] 18,70 10.67| 21.51 23 50,155 | 54,78 34,037 |45,21+16,118 22,236
€02 15 499l 0.98| 42.91|18.45] 3.43|150.87 3.94|173,.54 | 8.3 | 0.607[10.49]12.575 [16.71] 2.068| 2.968/18.407 5,936
N2 loazs| o.08| 2,6]0.2500.05] 1,52 c.05] 1,510,318 | 0,195 0,221 0,172 1 0,23 0,025
CH4 |4 gv| 0,80| 14,20 7,50| 1,41 22,69 1.62| 26,02 | 3,550 | 4.435| 4,094| 5.172 | 6.87| 0.737| 0.737| 4.593 2.948
C2H4 .15 n.21| 5,99 0.25| 6.98| 0.536 | 0.536] 0.,59| 0,781 | 1.04| 0,245 0.490| 3,058 0.980) 70,78
C2HE 0.44| 0,08] 2.47 0.09| 2.84]0.207 | 0.207| 0.23| 0,301 | 0,40| 0,094| 0.188| 1,171 0,564 S S —
C3H6 1.47| 0427 11,49 0.31| 13.22 | 0.686 | 0.686| 0.75| 1.000| 1,33| 0,314| 0.942| 5.870 1.884 11.9/6.25 | 1.90| 76.52
| C3H8 0.50 | 0,09| "4.08 0,11] 4.67]0.232 | 0.232| 0.25] 0.338| 0,45 0,106} 0,318| 1.981 0,848 ﬁ:;’ g:gg %:ég
CaHg 0,94 ] 0,37| 9476 0.2C| 11423 | 0.438 | 0.438| 0.48| 1,138 | 1.51| 0.200| 0.800| 4.935 1,600 10.7/6.10 | 1.75| 79,58
CaHio 23| 0,04| 2,50 0,05| 2,88|0,109 | 0,109] 0,12] 0,159 | 0,21} G,050| 0.27C| 1,246 0,50 2,9|4.86 | 0,5¢
CsH10 c.40]| 0,07| 5.19 0.09| 5.97|0.187 | 0.187| 0.20| 0,272 | 0.36] 0.085| 0.425| 2.649 0.85 640/5.45 | 1,00
CeHI2 0.00] 0.02] 1.3 0.02| 1.55|0.041 | 0.041| C.04]| 0,059 | 0.08| 0.018| 0,108] 0,673 0.22 1.6[5.5 | 0.28
oL 04491 | N,65 4,906[30,576 9.81 6247[605 10,57
WATER 6.146 | 8,16 12,08 251)1;
ToTAt 44,77 562,30 18,58 |332,80 21.37]392.81 | 01,548 75.279 k23,406 101.7 h6.19|
H2+CO 42,84 12,72 14,64 32,041 28,200
H2/co 1,67 2,69 2,69 2,60 | 2,03 2,69 1,334
ULTIMATE YIELDS WEIGHT BALANCE #/he | % Z/hr | EFFLUENT RATIOS | CONTRACTION. 52028
CO%;ed #/hr #/Mng Cg/Ms Gal/hr GaI/A:::z,F CEC/MB Wet Gas 332,80 382,81 H2/H20 | 5,530 § CO Conversion: 7,30
CI+C2 | g.817 | 21,54|1.327 | 22,4 oit 53437 E3,57 || C02/C0 | 0,99 | H2 Conversion: 60.16
G+ bn,ore |108.25/6.668 112,755 Water 126,52 126,52 | a0y o] 5.45% igheOR 65,83
4+ losaee | 90,365,566 | 94,121 Total 512.69 | 01.11 662,70
ur. o 10170] 6,264 1105.924116,19511,00 | 141.3 ng’#v?;rlw;jﬂscgfl/m GPM Yield Calculations assume “oil” is CH2, and is found by difference on Carbon, and
€02 he,497 130,638,086 136,057 Pomds (29e50 2ot goon ous :i‘:::i:?;‘::;"I'f";”?‘ﬂ“cu%'v._.?““'“ e o 50 F ond PI‘{’:‘?{.’H&“&'&,‘:{ ,
{H% 108.40| 6,820 [115.326/13.072 0,804 - 113.?1|Fsc 12,65 0.779  1.52 0,094 : 7 psig. 9/M3 = 1691 X #/MCF. cc/M3 = 141.3 X gal/MCF.
105,54 6,500 18,11 1,116
HpO 113,87 7,014 13,55 0,841
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Synthesis Run Number_46 M From Hr.0700 o Hr. _0700 Hrs. 273-293
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % - Generator Press. 430 ASTM Hempel Dist. In Reactor at Start of Period 776 Particle Size

Oxygen 3964 O, Preheat, °F 409 Prod. Naph °F % | A.P.1. | Fresh Catalyst Charged 52 Screen Sedimentation

Nat. Gas 5628 Gas Preheat, °F 696 API 5644 to 400 170.6| 5644 Catalyst Recharged Frac. M % M %

Total Reactor Press. 420 LBP. o2 400-550h g ol 38,2 Total On 40] 420+ hs 5 80+
Fresh Feed 17077 Steam Back Press. 700 5% 550+ h1.4 Catalyst Taken Out 75 100 [419-150 63,7 80-40
F FbyC Temperatures, °F 10% fy49 In Reactor at End of Period | pes 150 {149-105}5 5| 4020

Avg. F.F. Heater Outlet 204 20 hes 200 | 10474 | 5 5| 20-10
Wet Gas 7000 Catalyst #1 638 30 |ios WATER 250 | 7362 | g,| 100
Contraction| #2 635 40 b1g Temp. % Reactor d-P, H,0 325| 6144 | g 2
Recycle 16693 #3 663 50 loap 200 Pounds in Reactor 944 <325 430 1.8
Bleed 1020 #4 653 60 bgo 203 Density, Ibs./cu. ft. 132 Density, Ibs./cu. ft Chem. Anal.
#5 70 |oon 208 Bed Height, Feet 10.83 Aerated 148 % Fe.

Total 17713 Average 647 80 |14 Settled 151 % C 7487
Total Feed 24790 Product Separator "1 90 350 Compacted 162 % Oil
Recycle/F.F. 1.04 95 g2 Space Vel. SCFH/Ib. cat. Sp. Grav. 4.5 Specific Surface
‘Inlet Vel 1,05 EP. |03 Inventory Figures m2‘gm
Steam Fiow Rec. | og From d-P-Meters 18,09 |4 Hg 0.32 ¢4 |m1oNHz/gm|

Res | 1.8 v/or fv 2390
Loss. | 0,5 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ ouT
% oil Water Product Pour °F | SUS @ °F Mol % | U= | C H [¢) Mol % mr‘ [ H o
N Neut. co
CO: | 2,02 No. | 44,2 | 42,5 0: 10,473 R0.946) 02 1,107 | 1.1 2,21
CH Sap. co, co
« | 83.86 No. | 493 | 42,9 0,3C0 | 0430 0,600 164053 | 16,1 5,05,
Hydrox CH
CHe | 9,27 No. CH. 12,448 N2,45020.792 ‘ 0.841| 0.8 3,36
C.H Bromine C,H, H,
2 | 3,80 No. | 23,7 2 1,376 | 2,75| 84256 26,955 53,91
CHio | npn || %Fe CiHs 0.564 | 1.60 4.512 N: 0,102
H,0
N: | 0478 | %Ak 10,0 Cetho 0.031 | 0,12/ 0,310 : 6,08
Total
O: | 0,09 [°APT [49.7 |10.5 N2 0,116 o 45,082 | 18,0/ 63,
19,1693 Total 7,32/62,870R1 .546[Balanch 103,9100.8 98,9
FRESH FEED WET GAS RECYCLZ| 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 P a/hr % a/hr 4 /hr | #/gal [ gal/hr %
€O |25.63 16.053/449,64]17.25| 3.19| 89.3| 3.697/103.57| £.065 |24.116|26.27] 11,760 |15,7112.356k12,356| 23.05 ~12.356
H2  Is9.82 pe.oss| 54.34(51.00] 9.44] 19.0[10.949| P2.08(23.877 |50.832| 55.3¢| 34,026 |46.53-16.008 -22,01
€02 | 2,46 | 1.107] 40.72(19.66] 3.63|159.8| 4.213/185,39] 9,185 |10,20311,21|13.300 17,90 3,106 3.106|12.35 §.212
N2 0.23 | 2.162| 2.86| 1.11| 0,21] 5.8| 0.232| 6.69| 0.520 | 0.622| 0.68] 0.758] 1,01 0,137
CH4 11,87 | 0.221| 15.49| 5.65| 1,04 16,7| 1,210 18.41| 2.639 | 3,480 3.79] 3.249| 5.14 0,369 0.369| 2.30| 1.48
C2H4 1.22] 0.23] 6.3] 0,261 7.32| 0,570 | 0.570| 0.62| 0.331| 1.13] 0.261] 0.522| 3.25| 1,04 69,05
C2H6 0.61] 0,09 2.8| 0,109 3.28| 0,237 | 0,237 0.26| 0.346| 0.46] 0.,109| 0.218| 1.36] 1,31
13.3] 4,52 | 3407
C3Hs 1447| 0,27| 11,5 04316 13.28| 04687 | 0,687 0475 1.003| 1.34] 0,216| 0.948) 5,91 1,20 12.0] 6225 | 1.91 74.48
C3Hs 0.48] 0.09| 3.9] 0,103] 4,55| 0,224 | 0.224| 0.24| 0.227| 0.44] 0,103 o0.300 1.92| 0.82 4.6/ 4.24| 1,07
17,0] 5.70] 2,20
C4Hs Ce91| 01T 9.5| 0,196] 11,00| 0,427 | 0,427 0,47 0.623| 0.93 0,196 0.784] 4.88| 1.57 19.5/ 6.10] 1.71 83.14
C4H10 0.18| 0,C3| 1,8] 0.038] 2.23| 0.084 0.16 0,038 0.152] 0,95 0.38 2.2 4,86 0.46]
0.38| 0,07 4491 0,081| 5,70| 0,176 78| ““J\ 0.257| 0,34 0.081] 0,405 2.52| 0,81
C5H10 0492| 0,00 043| 0,005] 0434] 0,009 | 0,009\ 0,01 0.014| 0,02 0.C05 0.025 0.16| 0.C5 640 5.45] 1,11
CéHI2 0607 0401] 1.1| 0,015 1.26]| 0,032 | 0.032] 0.03| 0.047| 0.08 0,018 0,000 0,56| 0,18 1,3] 5.50| 0.23
oL 0.543] 0,73 5.428) 33.81| 10,86 7641|6450 (11,70
5,810
WATER 6.144| 8.2 11,62 - 6,144
TOTAL 15,058| 569,05 18,47|332,8 |21,430| 386,10 [46.734 | 91,709 74,850 23,626 1080 17,12
H2+CO 13,008 12,63 14,646 31.940 -28.5642’»
H2/co 1,68 2,96 2,96 2,96 | 2,107 2,96 1,30
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/br__ || EFFLUENT RATIOS | CONTRACTION: 52,44
% H2/C0 H2 / CO
CO Fed #/hr #/MCF a/M3 Gal/hr | Gal/MCF|  cc/M3 Wet Gas 332,80 386,10 H2/H20 |5,668 CO Conversion: 76,97
C+C2 | 006 | 16u52 1,00 | 17,070 oil 57,77 57,77 || €02/C0 | 130 | H2 Conversion: 59,38"
T W (H2) (C02) +CCm 65,95
B+ k0,707 [114.41]7.019 1184601 ater 125,18 125,38 | (200 (ol 457 2 °
C4*  lo.878 | 96.58/5.924 00,174 Total 515,75 90,63 |569.05
Utt. ot 24 [112,011]17,117| 1,050 | 148,37, iz#C0% 16300 SCFH
107.98| 6,624 112,011]17,11 o 28, #/rw #/M gel/nr  GPM Yield Calculations assume “oil” is CH2, and is found by difference on Carbon, and
co2 ho.348 |136.67/8.38 [141.705 Cz=Cg 38436 2,353 8,14 0,499 H20 by difference on Hydrogen. "Oil” figures therefore include hydrocarbon fraction of
o Bo . o 70¢ Rec 01157477 3.544 . 8.85 0,543 oxygem:ﬂed'cgmgoungs.‘it(;ndcrd cub'ixzafee"vze;lsured at FF and 14.7 psig. Cubic Meters
m " X ig. = . N =
H20 110.69| 6,790 h14.818 WSO 15e58 owve8  1.56 o 00 easured of an psig. o/l X #/MCF. cc/M3 = 141.3 X gal/MCF.
108,65 6,665 18.49 1,134
112,66 6,912 13,51 0,829

Hy0
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Synthesis Run Number_46 % From Hr._0700 to. Hr. 0700 Hrs. 297-321
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH %. | Generator Press. ASTM Hempel Dist. In Reactor at Start of Period)| - Particle Size
433 768 -
Oxygen 3535 O, Preheat, °F 419 Prod. g I “F % | A.P.l.|| Fresh Catalyst Charged 50 Screen " Sedimentation
Nat. Gas 8742 Gas Preheat, °F 685 APIL | g t0 400 oy o 55.5 Catalyst Recharged Frac. M % M. %
Total Reactor Press. 423 1.B.P. 06. 400»55015.3 39,5 Total On 40| 420+ 12.8 80+
Fresh Feed 16936 Steam Back Press. 720 5% 550+ h4.7 Catalyst Ta_ken Out 7 100 |419-150 64,6 80-40
FFbyC Temperatures, °F 10% hag In Reactor af End of Period | s 150 |149-105/12,4| 4020
Avg. F.F. Heater Outlet 046 20 hog : 200 | 104-74 | 7 4| 20-10
Wet Gas 7472 Catalyst #1 632 30 Po3 : WATER 250 | 73-62 1,0 10-0
Contraction| #2 632 40 pog Temp. % Reactor d-P, H,0 325| 6144 | o 4
Recycle 16718 #3 678 .50 gy 200 Pounds in Reactor 9§.B <325| 43-0 |4 4
Bleed ) 1026 #4 655 60 68 203 Density, Ibs. Jeu. ft. 132 Density, Ibs./cu. ft. Chem. Anal.
#5 70 boa 208 Bed Height, Feet 10,74 Aerated 949 % Fe .9
Total 117744 Average ‘649 80 2o X-Ray Diffractipn Seted 151 | %C | .5
Total Feed 34680 Product Separator 67 90 B52 v on Catalyst . Compacted 147 % Oil 1.9(ext
Recycle/F.F. 1.05 95 ) FeonC 04 Space Vel. SCFH;’Ib, cat. Sp. Grov. 4,3 Specific Surface
o . 20!
Inlet Vel. 1.04 EP. oo Pex0s m Inventory Figures £ K00 0.20 | m2 ‘gm
Steam Flow Rec. | og P; j 104 From d-P Meters 18 9¢4  [ml,NH;
Res. | 1.5 v/or iy 2390 ;_:Z ; ;e 0;29 1/ Ny ads
) Loss. | o, B . GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ pop
Qil Wat Product Pour °F | SUS @ °F Mol % C H o Mol % | S8BR | C H [5)
% il ‘ater roduc! our ol 9 m/hr m/hr
N Neut 8 co
Co: | 1,82 No. | 43,6| 42,0 02 9.357 ns.714| ~ ° 0.,93%| 0.9 1.9
CH., Sap co, co
84,75 No. | 42.3| 43.4 0.276 | 0,28] 0.552| 15,541 15,5 15,5
Hyd cH :
CHe | g.56 No CH, 12,840 [12,84/51.360 ! 1.786| 1.8] 7.144
C.H, Bromine C,H, H,
Gl 348 No. . 1,297 | 2.59| 7.782 126 4290 152,580
i - N
CHio | o0 | %Fe CaHe 0.527 | 1.58] 4,216 : 0.135
H,0
N: | 0,99 | %Ak 10,0 CaHio 0.030 | 0.12] 0,300 * 3.826] 1.9
Total
O: | 0.20 |°Apr | 40.3| 37,7 N» 0.150 ot 44,685 | 18,3 163.550| 19,3
ww__| 18.0625 Total 17.4163,65810,266/Balanck ho4.9199.83 200,3
FRESH FEED : WET GAS RECYCLE | COMS. 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  |34.790015.541] 435.30(16,13| 3.18] 89.,1| 3,560 99.72| 7.551 |23,092| 25,24/ 11.111]14.72-11.981¢11,981| 22.90 ‘|-11,981
H2  50.93326,200] 53.00[49.67| 9.79| 19.7[10,964] 22.10|23.254 |49.544| 54,15| 34.218|45.31-15.326| -30.65
€02 | 2,087 0,933] 41.06|17.44| 3.44[151.3| 3.849|169.40| 8,163 | 9.096| 9.94|12.012/15,9d 2,916 2.915| 18,76 5.332
N2 0.303 0.135| 3.78] 0.51| 0.10] 2.3| 0,113 3.17| 0.240 | 0.375| 0.41] 0.353| 0.47- 0.022
CH4 | 3,997 1.786| 28.65|11.28] 2.22| 35.7| 2.490| 39.95| 5.281 | 7.067 7.72| 7.771]10.29 0,704 0.704| 4.,53| 2.82
C2H4 1.20] 0.24] 6,7] 0.265| 7.44| 0.563 | 0.563 0.62] 0.828| 1.10 0,265 0,530| 3.41| 1.96 73.01
C2Hs6 0.42] 0,08 2.5| 0.002] 2,75| 0,195 | 0,195 0.21] 0,287 0.3 0.092] 0.184] 1.18| 0,55
2,54
C3H6 1.32| 0.26] 10.9| 0,291 12.25| 0.615 | 0.616| 0.67 0.907| 1.2q 0,291 ©,873| 5.62| 1.75 1.76 73,52
c3H8 . 0.45| 0.09] 2.3| 0.100] 4.39] 0.212 | 0.212] 0.23 0.312| 0.41 0,100 0.300| 1,93| 0,80 1,04
2.15
C4Hs 0487] 0.17| 9.6| 0.191] 10,74| 0,405 | 0.405| 0.44| 0.596| 0.79 0,191 0.764| 492 1,53 1,67 80,51
CaH10 0,20| 0,04/ 2.3| 0,045 2,60| 0,005 | 0,095 0,19 n,140| 0,1d 0,045/ 0,180 1,16| 0,45 0,53
0.40] 0,08 5.5| 0,088] 6.20] 0,188 | 0.188] 0.21] 0.276] 0.37 0,088 0.440] 2.83] 0.38
CsHio 0.02| 0.01] .0.4| 0,006 0,40| 0.01C | 0.010| 0.01| 0.016| 0.02 0,008 0.0930| 0.19| 0.06 1.2
CéHI2 0.08| 0.02| 1.4| 0,018/ 1.51| 0,038 | 0,038 0.04] 0.056| 0.0 0,018 0,108/ 0,69, 0.22 0427
ol . ' 0,495 0.6§ 4,952| 31.86| 9,90 - 6944] 6,52 10,64
- 5.5
WATER 6.149| 8.14 10.64 ~6.149
TOTAL 44,685| 561,79 19,72 341.8(22,073| 452,00|46.818 | 91,496 75,527 -22,613) 1013 16.09
p H2+CO 41,831 12,97 14,524 30,805 27,307
F/co 1.69 13,08 | seoel  |3s.08 | p.3e8 | 5,070 1,28
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr__|| EFFLUENT RATIOS | CONTRACTION: 50,60
% H2 /0 H2/C0
COFed | #/hr | #/MCF | o/M3 | Gal/hr | Gal/MCF| cc/M3 Wet Gas 341,76 382,62 || H2/H20 |5,564 ] CO Conversion: 77.09
C1+C2 | o,122 | 21.40/1.355 | 22,015 ol 60425 60,25 || C0%/CO |y 081 | H2 Conversion: 58,30
(H2) (C02) H,#COm 65,28
G+ ho.201 [107.47|6.778 [114.615 Water 118,92 118492 |l (H20) (CO)ls,014 2 '
G4+ h1.654 | 90.83|5.720 | 964877 Total 520,95 [92.73 |561.79
ut. o 416,086 [1,0146 | 16,320 Hﬁ;‘;'oz byl
101032164390 110805 ® 2 . #, #/M gal/ar  GPM Yield Calculations assume “oil"_is CH2, and is found by difference on Carbon, and
o2 he.763 |128.34|8.095 N36.886 C3~C5 38,09 2,403 8,04 0,507 | H20 by difference on Hydrogen. “Oii" figures therefore include hydrocarbon fraction of
e o=, * Rec 01160.25 3,800 9:23 0,582 ated comgounds, Standard cuble fest d at 60 F and 14.7 psig. Cubic Meters
H20 110.78|6.987 1180150 WSC 11.89 0.750 1.43 0,090 | Meosured ot O C ond 14.7 psig. g/M3 = 16.91 X #/MCF. cc/M3 =141.3 X gal/MCF.

110.23 6,953 18,70 1.180
HoO 107,03 6,751 12,83 ' 0.809
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Synthesis Run Number_48 0 From Hr._0700 4o Hr. 0700  Ers. 321-345
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH e Generator Press. 432 | ASTM Hempel Dist. In Reactor at Start of Period 32 Particle Size
Oxygen 3671 O, Preheat, “F 423 Prod. aph “F % | A.P.l. || Fresh Catalyst Charged 50 Screen Sedimentation
Nat. Gas 5998 Gas Preheat, °F 676 AP 55.3] to 400 2.0 56.3 Catalyst Recharged Frac. M % M %
Total Reactor Press. 423 18P hop 400550, 4l 3g.5 Total On40| 420+ | 14,9 80+
Fresh Feed 16993 Steam Back Press. 710 5% 550+ 0.7 Catalyst Taken Out 83 100 [419-150 64,1 80-40
F.F byC Temperatures, °F 10% |44 In Reactor at End of Period 699 150 [149-105| 30,4 40-20
Avg FF |- Heater Outlet 251 20 bog 200 10474| g 4 2010
Wet Gas 7834 Catalyst #1 as1 30 bos WATER 250| 7362 | o.d 100
Contraction| #2 631 40 27 Temp. % Reac'ord-!’, H,0 325 61-44 0,2
Recycle 17163 #3 660 50 48 200 Pounds in Reactor 862 <325 43-0 3.4
Bleed 1056 #4 641 60 lo70 203 Density, Ibs./cu. ft. 129 Density, Ibs./cu. ft Chem. Anal.
#5 70 95 208 Bed Height, Feet 10,13 Aerated 146 % Fe
Total 18219 Average 641 80 .|zog Settled 148 % C
Total Feed 35212 Product Separator 67 90 SéO Compacted 165 % Oil
Recycle/F.F. 1.07 95 390 Space Vel. SCFH/Ib. cat. Sp. Grav. 4.5 Specific Surface
.Inlet Vel. 1.06 E.P. 406 Inventqry Figures I m2 ‘gm
Steam Flow Rec. 98 From d-P Meters 19.71 9.4 1 .NH.
Res 1.5 v/ur /Y 2542
Loss | 0.8 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION IN Py
| % ol | Water Product | Pour °F | SUS@ °F Mol | BERM | C H o Mol % | $8M | H °
P Neut Co. !
CO: | 1.88 No. | 43.4 | 42.8 0 9,732 ho.a64|  ° 0,874 | 0,87 1.8
: CH Sap co, co
. CHe | es,05 No. | 48,8 | 45,3 0,298 | 0,30 04596 16,156 16,16 16,2
| C.H Hydrox. CH, CH.
Mo | 8460 No 13.445 13.45/53,780 0,943 | 0,94| 3,772
e Bromine CHe H,
2t | 3,08 No. | ag 1.361 | 2,72 - 6,713 53426
CHo | 0,2 | %Fe CsHs 0.483 | 1,45 : 0.152
H,0 .
Ne |3 | %A 11.0 Co 0.019 | 0.08| 0,190 i 6.558 i
; Total
O: | o.20 |°apr | 49.2| 10.7 . Ne 0,176 o l44,837 17,97
WW__| 18.8593 Total 17.99/66 ,000 20 ,060Balenc 99.90b6
FRESH FEED WET GAS RECYCLE | _COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance B Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/hr #/hr G m/hr #/hr m/hr #/hr m/hr m/hr Yo m/hr % m/hr a/hr % a/hr % a/hr #/hr | #/gal | gal/hr %
€O |26.05 [16.155| 452.50]19.40] 3.80/106.5 | 4.328)121.23| 8,843 |24.998| 26,91 13,171]17.01p11,827k11 .827] 26,70 11,827
H2  |59.58 2€4713| 53,85/51,54/10.65) 21,5|12,124| 24,4524.775 |51.498] 55,42| 36,899 |47,65m14 .589 -29,178
€02 | 1.95 | n.874| 32,46(17,43| 3.60|152.5| 4.099/180.40| 8,377 | 9.251] 0.96]12.476(16.11] 3.225| 3.225|10.96 60450
N2 034 | 0,152) 4.28] 0.46| 0,10| 2,7| 0,109 3.06| n.222 | 0.374| 0.40| 0,331 0,43 0.045
CH4 | 2,10 | 0,943 15.13| 7.82| 1.62] 25,9| 1.,840| 29.52| 3.760 | 4,703| 5.06| 5,60 | 7,23 0.897 0.897| 5.55| 3.58d
C2H4 1.44| 0,30 84| 0,539 9.51| 0.693 | 0.603] 0.75| 1.032| 1.38 0.538] 0.678| 4.20| 1.356 72,54
C2Hé 0.51| 0.11] 3.2] 0.,119] 3.60| 0.245 | 0.245| 0.26| 0.364| 0.4 0,119 0.238) 1.47| 0.714
11.30( 4,58 | 5462
C3H6 1.14] 0.24] 9.9 0.269] 11.30| 0.549 | 0.549] 0,59| 0.818| 1,06 0.269| 0.807 5.00| 1,614 10017] 6.25 | 1.63 90.04
c3Hs c.2] 0,03 1.1] 0,028] 1.25| 0,057 | 0,057 0.06| 0.085| 0,11 0.028] C.084| 0.52| 0.224 125|424 | 0.30
8.685.001 1,
CaHe 0666| 0.14| 76! 0,155 8.68| 0.317 | 0.317| 0.34| 0.472| 0,61 0,155] 0.620] 3.84| 1,244 8.25| 6.1 | 1.35 80437
CaH10 0,15 0,03 1,9 0,036] 2,12| 0,073 | 0,073 0,08 0,109| 0,14 0.036] 0.,144| 0,89| 0.36 2.:2’ 4.86] 0.44
NL.2E| 0,05] 346] 0,058 4.07] 0.118 | 0.118] 0.13] 0.176] 0,25 0,058 0.250] 1.80] C.h8
C5H10 0,03] 0,01 0,5| 0,008] 0,58 0,015 | 0,015 0,02| 0.073| 0.08 0,008 0.040] 0.25| 0.08 4,65 5.45| 0.85
CeH12 0,04 0,00 0,7 0,008 0,76] 0,009 | 0,019 0.02] 0.028| 0,04 0,000 0,054 0.33] 0.11 Co76] 545 | 0014
o 0,475| 0,61 4,75 |29,40| 9,50 66.55| 6451 10,22
1,507
WATER 5,377| 6.9 9,81 50377
TOTAL 44,837| 564,20 2067|3520 |23 ,523| 400,54 |48,070 | 92,90 77.436 21,316 92,50 14,63
H2+Co 2,868 14,46 16.452 33,618 =26 041
H2/co 1,65 2,80 2.80 2.80 | 2.06 2,80 1,23
ULTIMATE YIELDS WEIGHT BALANCE #/hr | % #/hr__]| EFFLUENT RATIOS | CONTRACTION: 47,54
% H2/Co H2/C0
COFed | #/hr | #/MCF | g/M3 | Gal/hr | Gal/MCF| cc/M3 || Wet Gas 351,95 400,54 || H2/H20 |g g2 | CO Conversion: 73421
C1+C2 11,221 | 27.50] 1,695 | 28.628 Oil 52,22 52,22 C02/C0 | 947 | H2 Conversion: 54,61
w (H2) (C02) «C0Z 61,62
©3+ 142,020 95.31|5.866 | 99,194 ater 111,44 111444 || (H20) (CO)6,50 T
G4t | 36.506| 82,765,094 | 86,139 Total 515,61 | 91.39 |564.20
- CO= 16247 SCFH
Utt. 0it 27,2 Ha*

920501 5,693 | 96,268 114,628 | 90,05 | 127,21 #/nr #/ Gal/ar  GPM Yield Calculations assume “oil” is CH2, and is found by difference on Carbon, and
€02 | 10,962 (141,948,736 147,725 C3-Cs 28476 1,770 6,09 0,575 | (20 by diference on Hydogen FOIlY figures therefore include Jygrocerbon fractin of
H20 Rec 01152,22 3,214 B.01 0,493 | micured ot O C and 145 pon oruia oo roeosure #/MCF. cc/M3 = 141.3 X gal/MCF.

96487| 5,962 100,817 WSC 12,26 0,755 1,47 0,090

93,74 5,789 156,57 ~ 0,958
Hp0  99.18 6,104 11,89 0,732
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Synthesis Run Number_46 P From Hr.0700 4o Hr,0700 _ Brs, 345-369
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH G - Generator Press. 422 ASTM Hempel Dist. In Reactor ot Sfur_t of Period| 699 Particle Size
i Oxygen 13 O, Preheat, °F 359 Prod. aph °F % | A.P.l. | Fresh Catalyst Charged 50 Screen Sedimentation
Nat. Gas 5616 Gas Preheat, °F 689 API 55.1 to 400 71.6| 55 Catalyst Recharged Frac. M % M %
Total Reactor Press.’ 413 1BP. hoy 400-550y ¢ ol 39,2|  Total On 40 420+ h15,6| 80+
Fresh Feed 16725 Steam Back Press. e 5% 550+ 11.8 Catalyst Taken Out 68 100 Al9~150“.8 80-40
F.F.byC . Temperatures, °F 10% 50 In Reactor at End of Period 681 150 | 149-105 9.1 40-20
Avg. F. F. : Heater Outlet 212 20 79 200 | 104-74 5.9 20-10
| Wet Gt_:sv 7381 Catalyst #1 633 30 03 . WATER ‘ 250 | 73-62 0.4 10-0
Contraction #2 632 40 27 Temp. % Reactor d-P, H,0 325 | 61-44 0.2
Recycle 16624 #3 656 50 P48 200 Pounds in Reactor & <325 43-0 4.0
Bleed 1024 #4 646 80 boo 203 Density, Ibs./cu. ft. 128 Density, Ibs./cu. ft Chem. Anal.
#5 70 pgy 208 Bed Height, Feet 10,11 Aerated 148 % Fe 64.1
Total 1765: Average 642 80 F X=Ray Diffractibn Settled 150 % C 7.7
Total Feed 34378 Product Separator 71 90 63 on Chtalyst Compacted 163 % Oil 1.1(ext)
Recycle/F.F 1.06 95 94 FQ‘UG, 401 Space Vel. SCFH/Ib. cat. Sp. Grav. 4.4 Specific Surface
‘Inlet Vel. 1.04 EP. 408 FOOO‘ Inventory Figures P KpO_ 0,17 ‘ m2 ‘gm
Steam Flow Rec. 98 Fe 54 From d-P Meters 19.58 |4 7. 0.36 9.4 |m1
Res | 1.8 ' v/or /v 2506 0/100 Fe 0.26| 2.7m%/g N, adse
Loss 0. . GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% Qil Water Product Pour °F SUS @ °F Mol % Y C H o) Mol % mm/hr -l ¢C H o)
Neut fo) CO» §
: |1.86 No. | 44,1 43,5 : 10,367 20,734 ° 1.087 | 1.1 2.2}
Sap. co
CH: lgs.25 No | 48.8 45,3 - 0.276 | 0.28 0.552] 16.053 | 16.1 16,1,
CH Hydrox CH, CH,
Mo | 8.27 No. 2,635 12,63 0,045| 0,1 0,180
C.H. Bromine C,H, . Ha
27 | 3,24 No | 76 1,226 | 2,4550,532 %g.evs 2 :
; N2
CHio | 0,08 % Fe CHs 0.480 | 1.44| 7.356 0.268
H.0
N: | 1,08 | %A 1.0 Cstho 0.007 | 0,03| 3,840 : 8192 4,1
, Total
%: |o.2 *APT | 49.4 10,7 N2 0.156 0,070 o 44,129 | 17.2/61,724
w De.se2s ol 6.83/61,756 /21 28688l ence 102,1009,88 |
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 %o m/hr % m/hr a/hr Yo a/hr % a/hr #/hr | #/gal | gal/hr %
co 6.377016.053 | 449.64{19.03| 3.71/103.8 | 4.234/118.60| 8.865 [24,918/27.47]|13. 7 +471].819~11.819 -11,819
M2 160.45026,676| 53.78|53.2410,57| 20,911,844 23,87 |24,798 |51,474|56.75| 36,642 |48.06-14,852 ~29.,664
€02 | 2,463/ 1.087| 47.84]18,67| 3.64]|160,0| 4.152|182,73 | 8,694 | 9,781/10.7812.846 |17.13] 3.065| 3.065| 19,09 6,130
N2 04607 0.268| 7+51| 0,72 0o14| 4.0| 0,161] 4.51| 0,336 | 0.604| 0.67| 0.497| 0,66k 0,107
CH4 | 0.103/0.045| 0.72| 3.91| 0.76| 12.2| 0.869| 13.95| 1.821 | 1.866| 2.06| 2.690| 3.59 0.824] 0.824| 5.13| 3.296
C2H4 | 1,24 0424| 6.8| 0.275| 7.72| 0,577 | 0.577| 0.64| 0.852| 1.14| 0.275| 0.550| 3.43| 1.100 69,80
C2H6 0.50| 0,10| 2.9] 0,111] 3.34| 0.232 | 0.232| 0.,26| 0.343| 0.46] 0.111] 0.222| 1.38| 0.666
10.95] 4.32 | 2.53|
C3H6 1.17| 0.23| 9.6| 0.260| 10,95 | 0,546 | 0.546| 0.60| 0.806| 1.08 0,260 0,780 4.86| 1.560 ° 2 58 8
C3H8 0.20| 0.04| '1,7| 0.043] 1.92| 0.091 | 0.091| 0.10| 0.134| 0.18 0,043| 0.129| 0.80| 0.344 1.92] 4,24 o.j
9.16/5.00| 1
CaHs 0473| 0414 8.0| 0,163 9.16| 0,341 | 0.341| 0.38| 0.504| 0.67 0.163] 0.652] 4.06| 1.304 8.70| 6. .
CaH10 0,15| 0,03 1.7| 0,034 1,99| 0.071 | 0.071] 0,08 0.105| 0.14| 0.034| 0.136| 0.85| 0.34 1.99/4.86 | 0,41
0.32| 0.06] 4.4] 0,071 4.97| 0.149 | 0.149] 0.16 0.220 0.071 0,355 2,21 0471
C5H10 0,03| 0.01| 0.4| 0.007| 0,49| 0,015 | 0.015/ 0,02| 0.022 0.007| 0.035| 0.22| 0.35 5,46 5.45| 1,00
CeH12 0.08| 0.02| 1.3| 0.017| 1.44| 0,035 | 0,035 0,04| 0.052| 0.07 0.017| 0.102| 0.64| 0.20 1.44/ 5.5 | 0.26
o 0,497/ 0.6 4.969/30.95| 9.94 — 69062 6.52 10,68 |
926
WATER ' 5.689 | 9.85 5.
TOTAL #4.129 559,49 19,48|337,6 |22,245| 385,64 [46,577 |90,700 74,998 -21.§§§, 97,07 15,36
H2+CO 14.08 16.078 33,663 =26,651
H2/co 1.66 280 2.80 2,80 2,068 2,80 1,255
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS | CONTRACTION: 49,59 -
% H2/C0 HZ/CO
COFed | #/hr [ #/MCF | g/M3 | Gol/hr [ Gal/MCF| cc/M3 || Wet Gas 337.62 385,64 || H2/H20 |g 440 | CO Conversion: 73.62
C1*C2 | 9,940 24.20|1.500 |12 ot 57.68 57,68 || % |o,98) [ H2 Conversion: 55.60
c3+ Water (H2) (C02) Hy*00= 62,57
44,586 [100.54|6.208 | 104,98 116.17 116,17 || 20) (co)g, 32
€4+ | ss.925| 87.67|5.423 | 91,63 Total 511,47 [91.42 |559.49
utt. il Hy#COs 16194 SCFH
97.07.5.995 | 101.34 15,363 | 94,867 134,05 #/or  #/M  Gel/nr GPM . T)ield_“CulcuIations ossume “oil” is CH2, and is found by difference on Carbon, and
€2 |10.092 134,898,329 | 140,84 3 8000 21o0n giis Qw0 ot componds. Standind cubi. foor pecsaned o S0 Py 145 Scoroon. froetien of
° e ® . measured at O C. and 14.7 psig. g/M3 = 16.91 X #/MCF. cc/M3 =14 3% gal/MCF.
H20 102.49/6.328 | 107.01 WSC 12,78 0,789 1.5 0,094 }

. 101,38 64260 16.87 1.042
xéo 103,39 6.384 12.40 0,766
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Synthesis Run Number_46 Q From Hr, 0700 4o Hr. 0700 Hrs. 360-398
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 426 | ASTM Hempel Dist. In Reactor at Star! of Period 681 Particle Size
Oxygen 3794 O, Preheat, °F 388 Prod. L!B } l “F % | A.P.l. || Fresh Catalyst Charged 100 Screen Sedimentation
Nat. Gas 5609 Gas Preheat, °F 72 API 54, to 400 75,0, 54.8| Catalyst Recharged Frac. M % M %
Total Reactor Press. 418 1.B.P. 08 400'55014.91 39.0 Total On 40| 420+ ha g 80+
Fresh Feed 16644 Steam Back Press. 730 59 550+ 3.0 Catalyst Taken Out P 100 |419-150 0 80-40
F.F.byC Temperatures, °F 10% h4g In Reactor at End of Period 699 150 {149-105 2 40-20
Avg.F.F. Heater Outlet 242 20 g 200 | 10474 | g g| 2010
WetGas | oge Catalyst #1 635 30 log WATER 250| 7362 [y o] 100
Contraction| #2 635 40 bog Temp. % Reactor d-P, H,0 325 | 61-44 0.2
Recycle 16018 #3 655 50 50 200 Pounds in Reactor 906 - <325 430 | 5 o4
Bleed 1012 #4 643 60 76 203 Density, Ibs./cu. ft. 130 Density, Ibs./cu. ft. Chem. Anal.
’ #5 70 208 Bed Height, Feet 10,56 | Aeroted  3gy % Fé
Total 17027 Average 642 80 Izzp Settled 153 % C
Total Feed 33671 Product Separator 74 90 565 Compacted 167 % Oil
Recycle/F.F. 1,02 95 391 Space Vel. SCFH/Ib. cat. Sp. Grav. 4.5 Specific Surface
o
“Inlet Vel. 1,01 EP. lg17 Inventory Figures | m2‘gm
Steam Flow ) Rec. | 9. From d-P Meters 18.57 6.1 |my
Res | 1.8 viw/y 2390 |
Loss. 0. GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% oil Water Product Pour °F | SUS @ °F Mol % m [< H | o Mol % m [3 H )
. Neut. co
C0: |1.80 No. | 44,8 | 43.4 0: 10.037 L‘o.o'u : 1.053| 141 2.1
CH, Sap co, co
85,06 No. | 4848 | 42,9 0,266 0,27 0,532| 5.844 | 15.8 15.8|
C.H Hydrox. CH, CH, -
He | ge27 No 12,587(12 ,59/50,348 0224 | 0.2/ 0,896
CyH: Bromine C,H, H,
327 No. 84 . 1,224 26 .505 53.010
CHo | o,22 % Fe CaMs 0.484] N: 0,289
N: |18 | %Ak 9.0 et 0. Ha0 6.650| 3.3
O: |0.26 |1 | 40.3 | 10.6 N2 0.167 Totel 914
MW 118,8936 Total 16,7961 ,894 alance 202.0197,84
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION .
Measured At Wt. Balance Carbon Hydrogen n 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 %
€O 136.080| 15.84/443.79(10.00| 3.53| 98.9 | 4.005(112.17 | 8.534 |24.378/27.44/12.539 [17,3711.839+11.839|25 .28 1,839
H2  160.356| 26.51| 53.43[51,12| 9.50| 19,2 [10,778| 21.73 |22,967 |49.472|55.69|33.745 |46.74p15.727 31.454
CO2 | 2,397 1,05| 46.34/19.49| 3.62/159.4 | 4.108(180,78 | 8,754 | 9,807|11,04|12.862 [17.82] 3,055 3.,055/19.28 6,110
N2 0.657| 0420 8.,10| 0.89| 0.17| 4.6| 0,187| 5,24 | 0.399 | 0.688| 0,77 0,586 0,81k 0,102
CHA | 0,510 0.22| 3.59| 4.75| 0,88 1462 | 1.001| 16,07 | 2,135 | 2,3569| 2.66| 3.136| 4.34| 0,777| 0,777| 4.90| 3.108
C2H4 1.32| 0425 6.9] 0,279| 7.82| 0,594 | 0.594| 0.67| 0.873| 1.21] 0.279| 0.558] 3.52 | 1,116 72,00
C2Hs 0,48| 0,09 2.7 0.101| 3.04| 0.224 | 0.214| 0.24| 0.315] 0.44| 0.101] 0.202| 1.27| 0.606
C3H 11.9(4.32 | 2.76
3He 1.35] 0.25| 10.5| 0,284| 11,93 | 0,605 | 0,605 0,68 0,889 | 1.23] 0.284| 0.852| 5.38| 1.704 10276425 | 1.72! 86,57
C3H8 0.20| 0,04] 1.6 0.042] 1.85| 0.088 | 0.088] 0.10] 0.130| 0.18] 0.042| 0.126| 0,80 0,336 1.94.24 | 0,44
945/ 5,00 | 1.90|
CaHs 0.80] 1.49| 8.4| 0,109 9,48| 0,359 | 0.359| 0.40| 0,468| 0.65| 0.109] 0.436] 2.75| 0.872 9.0/6.1 | 1.48 80.48
CaHl0 0.19| 0,04| 2,0 0,040 2,30| 0,085 | 0,085/ 0,10/ 0.125| 0.17| 0.040| 0,160/ 1.01| 0.40 2.3]4.86 | 0.47
a0 0032 | 0006| 42| 0,088| 4,77 | 0,145 | 0,145 0,16 0.213| 0,30] 0,068 0.340| 2.15| 0.68
0,03| 0,01| 0.4| 0,007 0.49| 0,013 | 0.013| 0.01| 0,020 0,03 0,007| 0.035| 0.22| 0.07 5.3 5,45 | 0,97
CéH12 0,06| 0,01 1.0 0,014 1,15] 0,028 | 0,028/ 0.03| 0,042| 0,06 0.014| 0.084] 0.53| 0.168 1.2/ 5.5 | 0.21
o 0.521| 0.72] 5.214( 32,91 (10,428 sy 7301 8e52 1121
) 5
WATER 5,729 | 7.9 11,966 5.729 )
TOTAL 43,91 556,26 18459 |334,0 [21,082| 378,83 44,926 |88 72,193 22,802 101.8| 16,06
H2+CO 42,36 13403 14,783 31,501 27,566
H2/co 1.67 2,69 2.69 2,60 | 2,029 2,69 1.45
ULTIMATE YIELDS WEIGHT BALANCE #/hr % ] #/hr EFFLUENT RATIOS | CONTRACTION: 51,99
% H2/CO H2 / CO
COFed | #/hr | #/MCF | g/M3 Gal/hr | Gal/MCF| cc/M3 Wet Gas 334,02 78 H2/H20 |5 agg | CO Conversion: 4,72
c1+C2 9,609 23,54] 1,45 24,587 Qil 55,35 55.35 €02/CO 1.025> H2 Conversion: 59.34
+ ' Wate (H2) (C02) 00z 65409
e |205.02] 6,543 [130.642 e 121,07 121.07"_|| (1120) (collg. 057 He
G4t lse 91,24/ 5,684 | 96,116 Total 510,44 | 91.95 555,25
Utt. Oil Hp#CO= 16050 SCFH -
g~ 101.50] 8,323 | Mmlﬂm—m“m-n #/hl' #/I gllﬁn’ GPM 120 Iielg_fcfolculations ’:ys;ume "oil"oils C‘HZ andhis ;ound b{ gei":rence on Carbon, and
. ifference on . Ol i 1l i i
19,281 |136.44] 8376 141, C5-0g, 31.57 1.082 676 0.2l nxygené:jed'c%mgounzs,,it;r:ggfg cutﬁ;feet?rigg‘surezrzg gO;?c:nd lﬁ'ﬁ?&uﬁ'ﬂﬂmm -
* o measu . ! ig. = 16.91 X . =
H20 103,21] 8,430 (108,731 “wsc 10,90 0,679 1,31 0,082 rec on psig. 9/M3 = #/MCF. ce/M3 = 141.3 X gal/MCF.
98,22 6,120 16,55  1.032
Hp0 110,17 60864 13,21 0,823
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Synthesis Run Number_46 R From "Hr.0700 o Hr.0700 _ Ers. 393-417
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % | Generator Press. a2 [ AsTMm Hempel Dist. | In Reactor at Stast of Period] oo : Particle Size
Oxygen 3830 0O, Preheat, °F 418 °F % | A.P.l. || Fresh Catalyst Charged 164 Screen Sedimentation
Nat. Gas 5468 Gas Preheat, °F 666 to 400 4.0 54.9 Catalyst Recharged Frac. M % M. %
© Total Reactor Press. 423 400-550 3,3 39,1 Total On 40| 420+ 4.8 80+
Fresh Feed 16218 Steam Back Press. 677 550+ 2.7 Catalyst Taken Out 90 100 |419-150 3.6 80-40
F.F.byC Temperatures, °F In Reactor at End of Period 73 150 | 149-105 n1.8 40-20
Avg. F. F. Heater Outlet _oxp ) 200 | 104-74 6.4 20-10
WetGos | ggig Catalyst #1 636 WATER : 250 | 73-62 | g,4| 100
Contraction : #2 633 40 Temp. % Reactor d-P, H,0 325 | 61-44 1.2
Recycle 15968 . #3 ™ 50 beo 200 Pounds in Reactor 096 | <325 430 | 4.8
Bleed 1008 44 631 60 bug | 203 Density, lIbs./cu. ft. 135 Density, Ibs. /cu. ft Chem. Anal.
#5 70 208 Bed Height, Feet 11.18] Aerated 350 % Fe
Total 16970 Average 640 80 . 33 Settled 151 ﬁc
Total Feed 33188 Product Separator 72 90 o |- i Compacted 170 % Oil
Recycle/F.F. 1.05 95 Bos Space Vel. SCFH/Ib. cat. Sp. Grav. 4.5 Specific Surface
Inlet Vel. 1.00 EP. s Inventory Figures | megm
Steam Flow Rec. 97.,.5) From d-P Meters 16,28 6,0 1. NE, ﬂ
Res. | 1.5 v/ar /Y 2198
Loss. 1. GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% il | Water Product | Pour °F | SUS @ °F Mol % | EENER | H o Mol 7 | ERBBE [ ¢ H o
co, Neut 0. co, :
2 11,97 No. |45.2 | 45.3 0.148 0,296] 1,054 1. 2.1
CH Sap co, co
* 183,50 No. |48.8 | 44.8 0.284 | 0,28 0.568; 150446 | 15.5 15.5|
Hydrox. CH CH.
CH. | g.38 No . 12,048 12.05448.192 0,046| 0.1]0.184
C.H Bromine C,H, H,
S O %,/ ] No. | 76 : 1,209 | 2,42| 7,254 - 021 2,042
CHo | 0,23 | %Fe CaH 0.547 | 1,64] 4,376 : 0.224
H.0
Ne 1,84 | %Ak 10,0 CeHo 0,033 | 0,13] 0,330 : 7,272 3.6
o, . N, Total
2 0029 APT | 49.4 10,6 0,265
MW 19,1049 Total 6.52/60.152 gogeuéumeg
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT. NET CHANGE ON REACTION L
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/hr #/hr % | m/he T #/he | mihe T F/hr m/hr m/hr % m/hr % m/hr a/hr %o a/hr % a’hr 4 /hr | #/gal [ gal/hr %
432,64]17.47 s.m_aus__a.usj_u.u_z.am_mmm 15.9 [=12,071-12,071! 21.85 =12.071
52,46|51,06| 8,92| 18,0 9.864| 19.89] 46.3 |~16,157 -32,31
46.30|20.84| 3.64|160.2| 4.027|177,21 9/18,9 2.9u‘_zmt_.\m 5.946
N2 0,523 0.224| 6,28 1.23| 0.21| 6.0| 0.237| 6.64 1.1 | 0.013 |
CH4 ] 0.107 0.046] 0.74| 3.89| 0,68| 10.9| 0,751 12.06| 1.741 | 1.787| 2.04| 2.492| 3.5 | 0,705 0,705 4.56| 2.82
C2H4 1437 0424 6.7| 04264 7.41| 0,612 | 0.612] 0.70| 0.876| 1.2 | 0.264] 0.528|. 3.42| 1.056 69.84 |
C2Hs 0.55| 0.10| 2.9| 0,106/ 3,20| 0.246 | 0.246| 0.28 0.6 | 0.106 0,212 1,37 0,636
12.10] 4.32] 2.
C3He . 1.49| 0.26| 10.9| 0.288| 12.10| 0.865 | 0,665 1.4 | 0.288 0.864| 5.59] 1.728 104 1.74] 80,77 |
C3H8 0.34| 0,06 2,6| 0,065 2.88| 0,150 | 0,215| 0,3 | 0,068 | 0.52( lg.gg 4 gg 0 :
. o .
CaHg 0.99| 0417| 9,7| 0.,190| 10,67] 0.441 | 0.441] 0.50| 0,631| 0.9 | 0.190 |__1.529 10.14] 6.1 | 1,
CaH10 0.23] 0.04| 2.4] 0,045 2.63]| 0.104 | 0.104] 0.2] 0. 2.91] 0.45 0.
0.44] 0.08] 5.4] 0,085 5.97| 0.197 | 0.197| 0.22] 0.282] 0.4 | 0.085 0.85 | 5.50| 0.85
C5H10 0,03 0,01/ 0.4/ 0,01 | 0.,48] 0,014 | 0.014| 0. 1| 0,0 0,007 0,07 | 0.45| 0,07 1.1
CéH12 0.08| 0,02 1.2] 0.017| 1.35| 0.037 | 0.037| 0.04| 0.06¢| 0.1 | 0.017 0.20 | 1.32] 0.20
o 0,426] 0,6 4,26 |27,58| 8,52 a— 3 4,
.
WATER 6,125 8,7 13,94 6.125
TOTAL 2,790 538,51 17.47]522,7 |10,321| 357,02 [44,776 | 87,569 70,640 23,470 2 10,20
H2+Co 41.467 11,97 13,239 30,68 -S_Q.Ml
H2/co 1,68 2.92 2,92 2,02 | 2.10 2.9 1,34
ULTIMATE YIELDS . WEIGHT BALANCE #/hr % | #/hr EFFLUENT RATIOS § CONTRACTION: 54,85
% H2/C0 H2/7C0
COFed | #/hr | #/MCF [ g/M3 | Gal/hr | Gal/MCF[ cc/M3 || Wet Gas 322,74 H2/H20 |g =42 | CO Conversion: 78,15
ci+C2 9. | 23.589 Oil 59,27 5’.'27 C02/COo 1.193 . H2 Conversion: 62,09
C3+ Water (H2) (C02) HyeC0= 68,07
49,546 | 67.54|4.298 | 72.679 . 122,22 122,22 || (H20) (COllg 374
56.547 Torel 50s;25 | 93,63 |638,51 |
Ult. Oit Hp#C0s 15716 SCFH
| 67.708/10,20110.649 | 91704 #/e” 4/ gal/ne 6PN Yield Calculations assume “oil” is CH2, and is found by difference on Carbon, and
co2 cs.c 36,08 2,296 7.58 0,482 | H20 by ditference on Hydrogen. "Oil" figures therefore inciude hydrocarbon fraction of
19,248 140,759 Rec 011 59.27 3.771 9.10 0.579 genated ds. Standard cubic feet d at 60 F and 14.7 psig. Cubic Meters|
H20 wsc 12.22 0.778 1.47 0,094 measured ot O C. and 14.7 psig. 9/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.
125,57 7,990 (135,111 o LU XA L 1) AT

107.57 6.845 18.16 1,155
Hy0 110.00 8,999 13,19 0,839
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96.43 6.089 16,17 1,022

Hy0 112,51 7.104 13.49. 0,852

Synthesis Run Number_46 8 From Hr._0700 4o Hr. 0700  Hrs. 417-441
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS ’
SCFH % Generator Press. 425 | ASTM Hempel Dist. In Reactor at Start of Period| ) s Particle Size
Oxygen 3636 O, Preheat, °F 439 Prod. lorn “F % | A.P.I. | Fresh Catalyst Cl;arged 173 Screen Sedimentation
Nat. Gas 5 Gas Preheat, °F API 56.1 to 400 71,0 56,1 Catalyst Recharged Frac. M % M %
541 696 .9 56,
Total Reactor Press. 418 1BP. hos 400550 o 59.4 Total On40| 420+ L, .| 80+ '
Fresh Feed 1 9 Steam Back Press. 718 5% 550+ 5.0 Catalyst Taken Out 258 100 {419-150 2,2 80-40
F.F.byC Temperatures, °F 10% 40 In Reactor at End of Period 688 150 | 149-105 1,8 40-20
Avg. F. F. Heater Outlet 209 20 h7o 200 | 104-74 6.3 20-10
Wet Gas "7 Catalyst #1 o34 0 s WATER 250 | 7362 | g,| 100
Contraction| #2 631 40 pyg Temp. % Reactor d-P, H,0 325| 61-44 | 5 4
Recycle 16617 #3 50 bgo 200 Pounds in Reactor 925 <325| 430 |5 o
Bleed 1039 #4 648 60 lpeg 203 Density, Ibs./cu. ft. 137 Density, Ibs./cu. ft. Chem. Anal.
#5 70 208 Bed Height, Feet 10.23| Aerated 152 % Fe
Total 17656 Average 644,250 80 o Settled 154 % C
Total Feed 34175 Product Separator 70 90 58 Compacted 172 % Oil .
Recycle/F.F. 1,07 95 385 Space Vel. SCFH/Ib. cat. Sp. Grav. 4.6 Specific Surface
. .
Infet Vel. 1. Ep. Inventory Figures [ mgm
Steam Flow Rec. 97,5 From d-P Meters 17.86 5.6 mle
Res. | o, v/ur A 2447
Loss. 1, GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION IN ouT
% Oil | Water Product Pour °F | SUS @ °F Mol % r‘"")hf C H o Mol 7, | EAREE | C H o
N Neut. CO, :
: | g,07 No | 43,6 44.1 02 9.631 9,262 " 0.921| 0,9 1.:11
2 ap. co co
CH« la3.73 No. | 48,0| 44,9 , : 04303 | 0,6t 5.461| 15.5 15.!
C.H Hydrox CH, CH. .
T8 | 8457 No 112,241 12,24148,964 0.690| 0.7| 2.7
C.H. Bromine C,H, H,
> | 3.90 No. | 79,9 1,253 | 2,51 7,518 . 52
CHo | o,08 | %Fe CaMs 0.570 | 1,71 4.5 : 0.187
H H,0 . ’
N: 1.2 | %A 9.5 CHy 0,034 | 0,14/ 0.340 : 5.55] 2
O: |o,26 |°ap1 | 49,8] 10.6 N2 0.181 Tota! h3.586 | 17,1
W 19,2037 Total 6.90l61,382 19,868Balanch 101.0
FRESH FEED WET GAS RECYC' E COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/he | #/br % {m/hr | #/hr | m/br | #/hr m/hr m/hr % m/hr % m/hr | a/hr | % o/hr % a/hr #/hr | #/gal | gal/hr %
O |35,47515,461|435,0617.74| 3,33 93,5| 3,795/106.50| 8,264 |23,725| 26.32| 12,059 |16.20-11.666-11 666 24.55 -11.666
M2 160,40126,326| 53,07|52.58| 9,87| 19.9|11.249| 22,68|24.402 |50.810| 56.36| 35,741 ~30,154
€02 | 2,113 0,921| 40,53(17.70| 3.32|146.3| 3.787|166.67 | 8.245 | 9,166/10.17] 12,032 5,732
N2 0.430 0,187 5,24| 0,74| 0.14| 3,9| 0,158| 4.43| 0,344 | 0,551 0,59] 0,502|
CH4 | 1.583 0.690| 11,07| 6,69| 1.26| 20,2| 1.431| 22,96| 3,116 | 3. 4.22| 4,547 6,11 0,741 0.741] 4.79| 2.964
C2H4 1.32| 0,25 6.0| 0.261| 7.90| 0.615 | 0.613 0.68| 0.894| 1.20 0,281 0.562 3.63| 1.124 71.88
C2Hs 0.48| 0,09| 2.7| 0.103] 3.09| 0,223 | 0.223| 0.25| 0.326| 0.44 0.103 0.206| 1,33| 0.614
12,37 4.32 | 2.86§
CaHs 1,37| 0.26| 10.9| 0.294| 12.37| 0.639 | 0.639] 0.71| 0.933| 1.28 0.294/ 0.882] 5.70| 1.764 11213 6.25| 1.78 90.82
C3H8 0,13 0,03/ 1.1| 0,029/ 1.25| 0.061 | 0.061] 0.07| 0,090/ 029| 0,087 0,56 0,23 L.2s/4.2¢| 0.2
9.27]5.00] 1.8!
Cams 0.77] 0.15| 8.1] 0,165/ 9,27] 0,360 | 0.360| 0,40| 0.525| 0,71 0.165] 0,660 4.27| 1.32d 8.81 6.10| 1.44| 81.89
CaH10 0,17| 0,03| 1.8| 0.035| 2,05| 0,077 | 0.,077| 0.09| 0.112| 0,18 0.035 0.140| 0.91| 0.35 2.05| 4,86 | 0.42
0426 0.05| 3.4] 0.056] 3,92| 0,122 | 0,122 0O.14| 0.178] 0.24 0.056] 0.280] 1.81| 0.56
CsHio 0.02| 0,00/ 0.3| 0.005| 0.34| 0,010 | 0,010/ 0.01] 0,015| 0.02 0.005| 0.025| 0.16| 0.05 4.26)5.45| 0.78
CeH12 0.,02| 0,00/ 0.4/ 0,005 0.40| 0,010 | 0.010/ 0,01] 0.015| 0.02 0,008 0.030| 0.19| 0.06 0.40/ 5,5 | 0,08
o ‘ 0,519| 0,70 5,187 33.55| 10,37 72,67| 6448 (12,07
- 5.369
WATER 5.934| 7,97 10,74 5.934
TOTAL h3.586| 542,97 18.78|319,2 |21,395| 363,63 |46.584 |90.153 74,422 22,192 99,32 16.57
H2+Co 41,787 13,21 15,044 32,756 | 174,535 47,800 26,743
H2/co 1,70 2,96 2,96 | 2,14 2,964 1,202
ULTIMATE YIELDS WEIGHT BALANCE 3 /hr % #/hr EFFLUENT RATIOS | CONTRACTION: 50,91
% 2/ C0 H2/C0
COFed | #/hr | #/MCF | g/M3 Gal/hr | Gal/MCF| cc/M3 Wet Gas 19,17 H2/H20 €O Conversion: 75 .45
C1*+C2 | 9,788 | 22,881,445 | 24.438 ol 55,02 55,02 || C02/C0 o 997y | H2 Comversion:  g7,37
+ Wati (H2) (C02)| HoeCO= 64,00
St larase 109,187 e 124 124,32 || (H20) (C0)l6.0091 2
C4*  lao,886 | 88.65)5,507 | 94,645 Total 498,51 01,81 |s42,97
Ult. Ol H,eC0= 15837 SCFH
. 7,87
g 99,52 6,271 |106,042/16,574,1,0465 147,870 #/hr #/I gal/h:‘ GPM 120 T)ielg_‘cf:alculoﬁons lgssdume "oill"’oils”CHz, andhis :ound by difference on Carbon, and
8,536 126,14/ 7,965 Cn=C, 29,60 1.869 6,28 0,397 y difference on Hydrogen. “Oil" figures therefore include hydrocarbon fraction of
A8 RS 011 55.02 3.474 B.47 0.535 measured at O C. and 14.7 psig. o s et ey #‘}'M?:OFF 22%\'3‘ 7 prig. (Guble fivi
H20 106.91| 6,750 [114.142 wsC 11.81 0,746 1,42 0.090 . -/ psig. 9/ - : -3 X gol/MCF.
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Synthesis Run Number_46 T From He._0700 to Hr. 0700 Brs, 441-465
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH Generator Press. ASTM Hempel Dist. In Reactor at Start of Period| Particle Size
Oxygen 3697 O, Preheat, °F 418 Prod. Ll h “F % | A.P.I. | Fresh Catalyst Charged 193 Screen Sedimentation
Nat. Gas 5545 Gas Preheat, °F 698 API 56,7 to 400 o} 56,7 Catalyst Recharged Frac. M % M. %
Total Reactor Press. 419 1.B.P. 08 400-550 19,3 37.9| Total On 40| 420+ 15.6 80+
Fresh Feed 16506 Steam Back Press. 694 5% 550+ 9 Catalyst Taken Out 97 100 |419-150 5.4 80-40
. 6!
F.F.byC Temperatures, °F 10% 38 In Reactor at End of Period 784 150 | 149-105 11.6 40-20
Avg. F. F. Heater Outlet 211 20 et 200 | 104-74 5.6 20-10
Wet Gas | 6857 Catalyst #1 637 30 93 WAT%R 250 | 73-62 0.5 10-0
Contraction| #2 632 40 216 Temp. % Reactor d-P, H;0 325| 6144 | o g
Recycle 15583 #3 664 .50 38 200 Pounds in Reactor 1074 <325{ 430 0,9
Bleed 1025 #4 642 60 Eo 203 Density, Ibs./cu. ft. 146 Density, Ibs./cu. ft. Chem. Anal.
#5 70 7 208 Bed Height, Feet 11,38 Aerated o GFe | gy g
Total | 316608 Average 644 80 320 X-Rey Diffractibn Setfled 158 %C | s.a8
Total Feed 33114 Product Separator n 90 53 on ;t telyst Compacted 4, % oil 0.9(ext
Recycle/F.F. 95 Space Vel. SCFH/Ib. cat. Sp. Grav. Specific Surface
1.01 83 Fepolol 308 4,7
-Inlet Vel 1.00 EP. lgo3 FexOy ot Inventory Figures KoO 0423 m2 ‘gm
Steam Flow Rec. 97.5l b m From d-P Meters 15,37 0.26
P | 1.8 v/or /v 2243 <10%/g o ada,
Loss. 1,0 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION IN ouT
% Water Product | Pour °F | SUS @ °F Mol % ¢ H o Mol 7 | BEBER | C H 0
Neut. co
: | 3,08 | Mo 3.0 0: 9,790 19,580 1.077] 14 2.2
CH. Sap. co, co
84.40 No. 43,9 0.290 | 0.29 0.580 15.477| 15.5| - | 1s,
CH Hydrox CH, j CH.
e | 8.48 No. 12.344 N2,34149.376 00393 | Oodi 1.572
CyH: Bromine C,H, H,
3 3,62 No. . 1,240 | 2,48| 7,440 . 64430
CHo | 9,0 | %Fe CsMs 0.550 | 4.240 : 0,178
- H20
N2 1,09 || %Akl 10,0 CeHo 0,026 | 0,10/ 0,260 : 5,970 3.0
Total :
O: | 0,25 °apr 10.6 -Ne 0,159 ota 43,552 | 17,0
M 19.0468] Total 16.81161,516 20.160Balance 1oo.eiss;z,f;z::
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION _
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% m/hr % | m/hr #/hr m/hr ’ #/hr m/hr m/hr % m/hr % m/hr J a/hr | % a/hr % a/hr #/hr| #/gal | gal/hr %
€O |35.65715.477 |. 7.528 | -11.972
H2  160.68726.430) 10.412| 21,00 |22,367 | 48,797 56.85| 32.779|46.19-16,018 -32.04
CO2 | 2,475 1.077| 47.40[19,25| 3 48,8 | 8,434 | 9,511/ 10,8912 7,42 2,849 _z,_s_@l 18.41 5,698
N2 04400 0,174 0.84| 0.15| 4.2 0,369 | 0,543 0,62] 0.541] 0.76- 0.002
CH4 | 0,903 0,393 6,07 1,07 17.1 2,661 | 3,054 3.50] 3.900| 5,50 0.848 0.846 5.47| 3.38
C2H4 .1.63] 0.27] 7.5 04669 | 0,669 0,77 0.980| 1.38 0,311 0,622 4.02| 1,24 72,03
C2Hs 0.55| 0,10/ 2.9 0.241 ] 0,113 0,22 46| 0,68
14.12 4.32| 5.27
Csne 1.64| 0.29 12.2 0,719 6,51 2.02 12,71 6.25| 2.05 94.20
C3H8 0,10| 0,02| 0.8 0,020 0.87 | 0,042 0.38| 0,16 0.87 4.24 o.g:
11.‘3“3’5.00 2.,
C4H8 0,10/ 0,17 9,7 0.201/11.28 | 0,432 | 5,19| 1.61 10.72| 6.10| 1.76 79.94
CaH10 0.24| 0,04 2.4| 0,049 2,83 | 0,103 | 1,27 0,49 2,83 4.86| 0.5 |
0.43] 0.08] 5.5| 0,088 6,19 | 0.189 2,84 0,88
CSH10 0.08| 0,01/ 0.7 0.,012| 0.84 | 0,024 | 0.024| 0,012 0,39 0.12 7,03 5,45| 1.29
CéH12 0.08| 0.02| 1.3| 0,017 1.48 | 0,056 | 0.036] 0,04/ 0.053| 0.07 0,017 o.mg'__og_e 0.20 1,46 5.5 | 0,27
oI 0.478| 0.67 4,759 30,75 9,52 66467 6.48|10,28
R
WATER 6,274| 8.84 11,74 6,274
TOTAL 143,552/ 545436 17.57| 315.5|20,398566.36 |43.821 | 87,3685 70,964 23,150 u 16,21
H2+CO 41,907 11.9§l 13,917, 29.895 -27.990
H2/c0 1.71 2,97 2,97 2,97 | 2.2 2,97 1,338
MATE YIELDS WEIGHT BALANCE #/hr %o #/hr EFFLUENT RATIOS § CONTRACTION: 216
% H2 /CO H2 / CO
COFed | #/hr | #/MCF| g/M3 Gal/he | Gal/MCF| cc/M3 Wet Gas 315,49 366,36 || H2/H20 22. CO Conversion: 77 436
C1+C2 110,944 | 25,70, 1,618 | 27,360 oit 63.96 6596 || C0%/C0 3,190 | H2 Conversion: £0.61
Wat (H2) (C02) HpC03 66,7
G+ laveoes 110,997 orer 115,04 115,04 || (20) (co)s.. 850
C4+ 4 Total 4 9 7 154536
utt. Ol Hp+COs 15883 SCFH -
m—wlmm #/M Gel/nr GPM Yield Calculations assume “oil’’ is CH2, and is found by difference on Carbon, and
C02 18 Cx~C 57.59 2,367 7.88 0,496 H20 by difference on Hydrogen. "Oil" figures therefore include hydrocarbon fraction of
2407 1334504 RBo 011 63.96 4.027 9,86 0,621 d ds. Standard cubic feet 4ot 60 F ond 147 pig.  Cublc Meters
H20 120,351 WSC 11,60 0.724 1.38 0,087 | meesured otOC and 147 psig. o/M3 = 1691 X 2t/MCR. cc/M3 = 141.3 X gal/MCF. |
- 113.05. 7,118 10,12 1.204

103,54 6,519 12,41 0.781
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Synthesis Run Number_46 T From Hr._0700 4o Hr. 0700 Ere. 465489
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. ASTM Hempel Dist. In Reactor at Start of Period| * Particle Size
422 784 -
Oxygen 3663 O, Preheat, °F 410 Prod. h‘ oh °F % | AP | Fresh Catalyst Charged 180 Screen Sedimentation
Nat. Gas 5560 Gas Preheat, °F 695 AP to 400 72.§I 56.5 Catalyst Recharged Frac. M % M. %
Total Reactor Press. 413 1.B.P. o2 400-550 7.0 38,1 Total On 40| 420+ » 6.4 80+
Fresh Feed 16364 Steam Back Press. 7 5% 550+ h1,.7 Catalyst Takeh Out, 206 100 (419-150 61,0 80-40
F.F.byC Temperatures, °F 10% 36 In Reactor at End of Period 958 150 | 149-105 1,8 40-20
Avg.F.F. Heater Outlet 203 20 hgg ‘ 200 10474 o g| 2010
Wet Gos 1 Catalyst #1 637 30 hos WATER 250 | 7362 | g | 100
Contraction|" #2 651 40 16 Temp. % Reactor d-P, H,0 325 | 61-44 0.8
Recycle 16086 #3 660 50 bgo 200 ‘Pounds in Reactor 1034 <325| 43-0 2.8
Bleed 1002 #4 634 ‘60 61 203 Density, Ibs./cu, ft. 127 Density, Ibs./cu. ft. Chem. Anal.
#5 70 208 Bed Height, Feet 12,38. Aerated 184 % Fe
Total 17088 Average 640 . 80 12 Settled 186 % C
Total Feed 33452 Product Separator 68 90 Compacted 178 % Oil
Recycle/F.F. 1,04 95 Space Vel. SCFH/Ib. cat. Sp. Grav. 447 Specific Surface
Inlet Vel. 1,01 E.P. Inventory Figures ] m2igm
.Steam Flow Rec. 97,5 From d-P Meters 7.8 |!ﬂ B, ﬂ
Res. 1.8 v/or /v 2011
Loss.| 4,0 GENERATOR ELEMENTAL BALANCE
NATURAL GAS . PRODUCT INSPECTION IN popes
% oil Water Product SUS @ °F Mol % | BEB® | H [} Mol % m-mlr [ H )
o Neut. ' 0. co,
2| 2,35 No. | 44,2 | 41,6 9,683 9,366| 0.906| 0,9 1.
CH. Sap. co, . co
83.44 No. | 46,9 | 43,3 04345 | 0,35 0.690) 15,488 15,5 185,
Hydrox. H CH
CHe | .50 | No. o, 12,241 ‘ 0,583
Bromine C.H H, .
GHe | 3.8 No. | 89 il 1,247 . 126,002 |
CHio | 0,9 | %Fe CHs 0550 | : 0,199
H.0 j
N | q46 | %A 10.0 Gt 0.028 | 0.11] 0.2 : 6.
Total .
O: | 0,81 |*apr |50.2 | 30.6 N: 0,214 o 77|37
e | 19,2477 Total 16.84/61.126120,0568a1ance 100.8l98,96 |10
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 o/hr [ % a/hr % a/hr #/hr | #/gal | gal/h %
2,67 74.79] 2,797 78.33| 7.253 | - o =12,691
8411 16,35 | |22,022 | 17,51 =36.020
| 3.46152.01 | 9,382 | M+7-516 5,426
0.17| 4.71 | 0,455 | 0.654| 0,741 0,631 =
1. | 3.339 |
C2H4 1.51] 0. 7,37| 0,680 | 0,680 0,2 71,07
c2He 0.57| 0,10/ 2.86 3,00| 0,256 | 0,100 0,200 1,291 0,
CH6 1.51| 0.25|10,66] 11,06| 0.682 | 0,263 0,780 5.094| 1,57
c3He 0,24| 0,04| 1,76 84| 0,109 0,042 0,126 0,813 0
Cevig 1.06| 0,18/ 9,87 10,34| 0,479 | 0,479 0,542 0.94 0,184 0,736 4,752 1.4
CaHo 0425 0.04| 2.44 2,56 0,114 | 0.114 0 0.44
0.47| 0.08] 5.47 5,73 0.210 | 0.210] 0.49 0.082 0.410 2,647 0.82
C5HI0 0.12| © 44 1,51 0,055 | 0,058 0 05| 0,677| 0,21
ceni2 0,10| | 0,018 1.50| 0,045 | |_0.063] o 97| 0,21
ol 0,610, 0.8 6.09789.365 12.194
64641
WATER 7,265/10 13,288 72
TOTAL 43.177| 541.00) 17.387) 525.1745.087 | 88,25 70,343 7
H2+CO 141,490 0,78! 29,275 -30,20.
H2/co 1 3,04 3,04 | 2,21 3,04 1,37
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr__|| EFFLUENT RATIOS | CONTRACTION: 59,75
% H2/C0 H2/C0 i
COFed | #/hr [ #/MCF| g/M3 | Gal/hr | Gal/MCF| cc/M3 | Wet Gas 310.46 325,17 || H2/H20 |4,000 § CO Conversion: 81,94
ez | oo oil 63,65 63,65 | 9% |y g0 | H2 Conversion: %.%
(H2) (CO2)| . COz 726!
€3+ 18 Water 152,18 162418 || 4120 (<015, 430 Ha
Cat Total 526,29 |97,28 |541,00
utt. Oil Hp#COs 15725 SCFH -
#/or #/M gal/nr GPN Yield Calculations assume “oil”” is CH2, and is found by difference on Carbon, ond
co2 Cg=Cp 34,54 2,197 7,19 0,457 H20 by difference on Hydrogen. “Qil” figures therefore include F?dmorbon fraction of
117,516 Rée 81163.65 4,048 9.82 0.624 ate dard cubic fe_et d ot 60 F ond | l pth. Cubic Meters
H20 WSC 15,22 0,968 1,82 0,118 measured at O C. ond 14.7 psig. 9/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF. .
113.41 7,212 18,85 1,197 - ¥ -
Hp0 138,98 8,710 1642 1.044
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Synthesis Run Number_46 v From Hr.0700 to -Hr. 0700 Brs. 489-513
FLOWS RUN CONDITIONS DISTILLATIONS " CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 417 I ASTM Hempel Dist. In Reactor at Start of Period 788 Particle Size
Oxygen 3620 O, Preheat, °F 79 Prod. Naph °F % | A.P.1. | Fresh Catalyst Charged 175 Screen ' Sedimentation
Nat. Gas 5542 Gas Preheat, °F 881 AP 56 to 400 2,0 56,5 Catalyst Recharged Frac. M % M %
Total Reactor Press. 409 1B.P. hoo 400-550 o ug .5 Total On 40| 420+" 14 0| 80+
Fresh Feed 16304 Steam Back Press. e 5% 550+ 1.7 Catalyst Taken Out 319 100 aﬂ?-lSO\ﬂ.a 80-40
F.F.byC Temperatures, °F 10% l1sg In Reactor at End of Period 612 150 | 149-105 11,9 40-20
Avg. F. F. Heater Outlet 104 20 87 200 | 104-74 6.4 20-10
Wet Gos 6444 Catalyst #1 |, geg 30 oy WATER 250 | 7362 | g 4| 100
Contraction| ] #2 630 40 Temp. % Reactor dP H,0 325 | 61-44 0.1
Recycle 16568 #3 856 50 40 200 Pounds in Reactor 957 <325 43-0 1.1
Bleed 1009 #4 641 60 203 Density, Ibs./cu. ft.v 132 Density, Ibs./cu. ft Chem. Anal.
#5 833 70 208 Bed Height, Feet 10,99 Aerated 151 % Fe
Totol 17577 Average 639.20 80 . 0 Settled 152 % C
Total Feed 33881 Product Separator o 90 54 Compacted 172 % Oil
Recycle/F.F. 1.08 95 Space Vel. SCFH/Ib. cat. Sp. Grav. 4.6 Specific Surface
-Inlet Vel. 1,02 EP. Inventory Figures m2 ‘gm
Steam Flow Rec. | 97,8 From d-P Meters 17.04 8.5 |ml.NHg/gm
Res. | 4.8 v/ar A 2250 '
. Loss. 0.0 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION IN oo
) % Oil | Water Product Pour °F | SUS @ °F Mol % .mﬂl'/hr c H ) ] Mol % or:/z C H o
02 Neut. 0 co,
: 1,77 | No. | 44,7 | 42,5 9,589 9,178 0.939| 0.94 1
CH Sap. Cco, co
‘1 83,38 | No |48.4 | 43.9 0.259 | 0,26 0,51 ] 15,223 15.22 15,
C.H Hydrox. CH, CH.
e 9,08 | No. 12,192 12.19) 0.795 | 0,80| 3.180
C.H, Bromine C,H, H,
sHe 4,25 | No. |gg,s : 1,328 | 2,66| 7,968 . 125,911 51,822
CHio | .25 | *Fe P 0.621 | 1.86) 4,968 : 0.151
H H,0
N2 1,01 || %A 10,0 CaHyo 0,037 0,15 0.370 ’ 6,130 3.1
N, Total
o 0426 |°APT |50.1 | 10.5 Na 0,148 o 11696 |
L ww | 19,270 Total i h7.12/62,074 19.696Balanc 9,06 98,48 1024
FRESH FEED WET GAS . RECYC'E| COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen . Oxygen Ultimate Oil Unsats.
% m/he | #t/be | % [Tmyhe | g/he | mjhr | d/br m/hr | m/hr % | m/hr % [T mmr | o/r | % o/hr % a/hr #/hr | #/gl [gal/br| %
c 35.39 [15.223426 18,170 3,090 86,55 3,567 99.92 | 8.426 P3.549 26,456 16,5 |=11.656= 3,431 -11.6&‘
H2  160.25 |25.911 52.24 19,827 23,107 45,2 |-16,12 132,258
Co2 | 2,18| 0,939 4 8,617 | 8.633 | 16,9 2,716 2,71617.841 s.@‘
N2 0.35| 0,161 4.23 | 0.257| 0,119 0.2 |- 0.100 i
CH4 | 1.85 _OL%I 12,75 | 7.903| 1.344| 21.56 | 3.665 | 7.2| 0.757 0.757 4.972| 3.028
C2H4 1.770/ 0,301 8.44| 0.348 9.74 | 0.820 | 0,820 | 0,917 l.lﬂ 1.6| 0.348 0.696 4.572| 1.392 75,68
C2H6 0.527/ 0,090 2.71| 0,104 3,13 | 0,244 | 0.244 | 0,272 0,348] 0.5| 0,104 0,208 1.366| 0.624 S TIme
.31 4, .
C3H6 1,373/ 0,233 0,636 | 0,636 | 0.71)] 0,805 1.2| 0,269 0.807 5.301| 1.614 10,18 6.25] 1,63 98.00
C3H8 +030| 0,013 0.25 4.24| 0.
O 92% 5,00 1.8
C4H8 0.134 | 0.392 | 8.86 6.10| 1.4 81,50
CaH10 0,089 2.23 4.86] 0.4
0.166
CSH10 0.019 5,53 5,45 1.
CeH12 0,038 0,042 0.054 1.38 5.5 | 0.2
ol ) 0,515 0,7 5,15233.843| 10,304 72.18 6.49| 11,13
7 6.2
WATER 6.224| 8.6 12,568 6.224
TOTAL 143.,018536,95 17 ,004502 .90 46,375 99,386 72,738] -23,387 003! 15,92
H2+Co 41.134) 11,56: 51,533 -27,78
H2/CO | | 1,70 2,74 2,74 | 2,07 2,74 1,38
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS § CONTRACTION: 54,36
% H2/C0 H2/C0 ]
COFed | #/hr | #/MCF | g/M3 Gal/hr | Gal/MCF|  cc/M3 Wet Gas 302,90 349,71 H2/H20 5.284 | €0 Cor?versuon: 76457
il €02/Co H2 C ion:
€1+ 110091 | 26.01 1.604 | o 60,96 60,96 /C0 14,024 onversion:  go o
c3+ Water (H2) (C02) HpeCOS 67,55
47,812 |102,18 6,55¢ |110,828 126,28 126428 || (H20) (CO) 5,410 | :
St lapasos | Totel 490,14 [91,28 (536,05 |
Ut ot Hy#C0z 16590 SCFH
11,021 |144.267 #/e” #/u gal/hr  GPM Yield Calculations assume “‘oil” is CH2, and is found by difference on Carbon, and
co2 . Cg=Cg 30,00 1.924 6,28 0,403 | H20 by difference on Hydrogen. "“Oil" figures therefore include hydrocarbon fraction of
17.841 |119.54 7.668 | Rec 011 60,96 3.910 9.40 0,603 d ds. Standard cubic feet d ot 60 F and 14.7 psig. Cubic Meters
H20 wse 12.65 0.810 1.51 0,097 measured at O C. and 14.7 psig. 9/M3 =.16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF.
g 112,13 7,192 |121.61 ] o -

103.59 6.644 17.19. 1,103
Hg0 113,65 7.290 13.63 0.874
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Synthesis Run Number_ 46 W From _ Hr._ 0700 4o Hr. O700  BHrs, 513537
FLOWS RUN CONDITIONS . DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Pfess. 420 J ASTM Hempel Dist. In Reactor ot Start of Period| 612 Particle Size
Oxygen s720 | o, Preheat, °F Prod. [ “F | % | AP.L| Fresh Catalyst Charged 169 Screen Sedimentation
Nat. Gas 5566 Gas Preheat, °F 689 API ﬁ.ﬁ to 400 r2.,0| 56,2 Cotalyst Recharged Frac. M % M %
Total Reactor Press. 47 1.8.p. 04 400-550 5,6 38,7 Total On 40| 420+ 1.2 80+
Fresh Feed 16395 Steam Back Press. s 5% 550+ . Catalyst Taken Out o8 IOQ 419-150 o 80-40
F.F.byC . Temperatures, °F 10% 6 In Reactor at End of Period 683 150 | 149-105| 9,9 40-20
Avg.F.F. Heater Outlet 108 20 lieg 200 10474 5 4| 20-10
Wet Gas , Catalyst #1 639 © oo WATER 250 | 7362 | g 4| 100
Contraction| #2 634 40 ' Temp. % Reactor d-P, H,0 325 | 61.44 0.1
Recycle 16442 . #3 655 50 37 200 . Pounds in Reactor 1101 <325| 43-0 0.6
Bleed 1002 #4 638 60 62 203 Density, tbs./cu. ft. 159 Density, Ibs./cu. ft Chem. Anal.
#5 634 70 208 Bed Height, Feet . 10,49 Aerated 133 % Fe‘
Total 17444 . Average 640 80 1 Settled 154 % C
Total Feed 9 Product Separator 68 90 54 . Compacted 180 % Oil .
Recycle/F F. 1.06 95 Space Vel. SCFH/'II:. cat. Sp. Grav. 4.8 Specific Surface
Inlet Vel. 1,02 E.P. Inventory Figures i m2 ‘gm
Steam Flow Rec. | gg . From d-P Meters 14.: 10.1 LJM
Res | 1.8 " viw A 2368 ~
Loss. 0. GENERATOR ELEMENTAL BALANCE
NATURAL GAS i PRODUCT INSPECTION . N ouT
% QOit Water Product Pour °F SUS @ °F Mol % C H ] Mol % m/hr c H o
: |y | W' | e0a] sans 0: 9,855 9.1d < 0.9 0 14
CHe lea,00 | Wb | 48.9| 3.0 co- 1 0.267 | 0,27 0,534 ° 15,635 15,6
CH, | 9,08 Hyﬂ:" CH, 2.336 12.34140.344 cH- . 0.622| 0,6
CoHe Bromine C,H, H
4,13 No. | 86,9 1.328 | 25,888
CHio | g1 | %Fe | CoHe 0. 4 N: 0,144
N: | o.89 | %Ak 10,0 CeHuo 0,031 | 0,310 H:0
O: | 0,1 [*apr | 49.9] 10.6 N: 0,101 Tote! 4 7.2
| [10.166 Total 7.20l62,,470 N 2197,70 |
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT . NET CHANGE ON REACTION
Measured At Wt Balance - T Carbon Hydi Oxygen Ultimate Oit__~ | Unsats.
% m/he | d/he | % [ m/hr | #/hr [ m/hr | #/hr m/hr | m/hr % | m/hr % [ mhr | o/r | % a/hrr%mT" o/hr | #/hr ] #/gol [ gal/h %
co ' 3.07|85.88] 3.501 98.07 | 8.200 1.701/16.18=12.134-12.1 -12.134
H2 | 8.60|17.33] 10,79 |22.999 | 2 - 32,138
€02 | 2,24 0,970 42.60|10.54 3.3 3.8400 | 8.905 | 2.870 18,36 5.7
N2 | 0,33 0,144 4.03] 0.47] 0. | 0.091] 2.56 | 0.215| o -
CH4 | 3,440, 79| 1.17/18.74] 1.334/21.40 | 3.124 | 6.14 0,712 0,712 4.55|
CoHa 1.15| 0.20| 5.53) | 0.528 | 1.04 0. : 62,97
C2He _0.63 0,11 5-&&%_{1&@_ 0.413| 0.87 0, i i
C3H6 1.48| 0.26/10,73 6.291/12.25 | 0,683 | 0,683 0,765 0,974 1.34 0,291 0.873 5.58] 1.746 13:08 6:35/ 398 | 70,20
C3Hs 0.60| 0.10| 4.54| 0,118 5.18 | 0.276 | 0.276 0. 4| 0,54 0,118 0.354 0.944 13:12 ;:%3, 2.3 i
CaH8 | 0.422 | 7. | 0.83 0,180 4 9.6 6,1 [1,58| 83,09
CaHio | 0.084 | 94/ 0,119] 0,14 0, 0 2. 85/ 0,42
GSHI0 0,073 5.13 | 0.172 | 0,172 0.193 0.245| 0.34 0.073 0.368 2.34| 0.73 s.1j 5445/0.94
CeH12 i 0,016 1.35 | 0.038 | 0,038 0.083 0,084 0,07 0.016 0.096 0,61 0.192 1,38 5.5 [0.25
oiL - 04531| 0,73 5.308 33.95)10.616 _ 74437 6.4911.45
WATER ‘ 6.394| 8.8 11.634 &.354
TOTAL 43,259 546.83 17,21812,58|19 ,650566,96 | 46,025 | M 72,597 23,6 4L.51 6,40
H2+C0 41,523 11,6 13,320] 31,199 28,2
20 1,66 _|_2480 2480 2,80 | 2,05 2,80 1
- ULTIMATE YIELDS WEIGHT BALANCE #ihe | % /he || EFFLUENT RATIOS | CONTRACTION: 54,58
coV?ea #/hr #/Mé? C‘c:/Ms Gal/hr eau/JgF ccoc/Ms Wet Gas 312,58 356,08 || H2/H20 |5 153 | CO Conversion: 77,61
ci+c2 23,031, oit 61,81 61,81 || €% |1,097 | H2 Conversion: 62,07
=" lso.246 | 118,601 Warer 128,06 126,06 | triz0) (Co g g33 | Hgeoom 67,02
C4+ Total 8 |546.83
ur- o nwl‘mg— #/h:g w:;l“”::l;fwm Gfl Yield Colculations assume “oil” is CH2, and is found by difference on Carbon, and
coz 135,737 C5-0p 36,00 2,205 7,69 0,489 | 0Ly difference op Hydrogen VOl figures therefore include ,"‘V*;'?;f%""’g‘;,':‘m
H20 116.19] 7,320 [123.781 ‘l;;g ,01161.31 g.gzg .g.a g.ggg measured ot O C. and 14.7 psig. 9/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF. )

110.71 7.035 18.75 1.191
Hp0 115,25 7,323 13.82 0.878
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Synthesis Run Number_46-X=1 From Hr,1000 4o Hr. _1600 Hrs. 540-546
FLOWS L RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH f’r\‘ Generator Press. 434 ASTM Hempel Dist. In Reactor at Start of Period 683 Particle Size
Oxygen 3836 O, Preheat, °F 391 Prod. “F % | A.P.1. | Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 5664 Gas Preheat, °F 652 AP to 400 Catalyst Recharged Frac M % M %
Total Reactor Press. 425 1.B.P. 400-550]| Total On 40| 420+ 80+
Fresh Feed 16874 Steam Back Press. 788 5% 550+ Catalyst Taken Out 67 100 |419-150 80-40
F.F byC Temperatures, °F 10% In Reactor at End of Period 616 150 | 149-105 40-20
Avg. F.F. Heater Outlet 338 20 200 | 104-74 20-10
Wet G?s 5041 Catalyst #1 653 30 WATER 250 | 73-62 10-0
Contraction| #2 653 40 Temp. % Reactor d-P, H,0 325 | 61-44
Recycle 24221 #3 674 50 200 Pounds in Reactor 970 <325 43-0
Bleed . 986 #4 637 60 203 Density, Ibs./cu. ft. 151 Density, Ibs./cu. ft Chem. Anal.
#5 657 70 208 Bed Height, Feet 9;13] Aerated % Fe
Total 25207 Average 654.8 80 Settled % C
Total Feed 42081 Product Separator 85 90 Compacted % Oil
Recycle/F.F. 1.49 95 Space Vel. SCFH/1b. cat. Sp. Grav. Specific Surface
R
Inlet Vel. 1.27 E.P. Inventory Figures m2‘gm
Steam Flow Rec From d-P Meters 17.
Res. V/hr /¥ 2628 ﬁ‘ i
Loss GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION IN ouT
% oil Water Product Pour °F | SUS @ °F Mol % s‘sf";‘ C H [) Mol % [ SCEH T C H )
o, N'\e‘:t. 0. Co,
CH. See. co, co
CH, Fiydrox CH, CH.
CH: Brc')\‘rr;ine C,H, H,
CHio % Fe C,H, Nz
N, % Alc CiHy, H:0
0, N, Total
Total
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION 1
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Ui sats.
% m/hr #/hr % | m/he [ #/he [ m/he T /b m/hr m/hr % m/hr % m/hr [ o/hr [ % a/hr % a/hr #/hr | #/gal | gal/hr %
€O |35.41 15,766 441.61)18.50 12,304 | 28,070 25.28 2-12,53220.516 -12,.532
H2  160.89 (27,111 54.66|46.39 30,854 £38.004
CO2 | 2,19 0,975 42.91]20,34] 13,528 16.364 54160
N2 0437 | 0,165 4.62| 0.72 0,126] 3,53 | 0,478 | 0.643 0,58 0.604| 0.69- 0,039
CH4 | 1,14 0.508] 8.15| 7.64 1.336/21.43 | 5.081 | 5.589 5,03 6.417| 6.89 0,828 0.828 5.251| 3.31
C2H4 .1.84 0,321 9,01 | 1,223 | 1,223 1.10| 1.544| 1.66 0.321 0.642 4.072| 1.284 72,25
C2Hs 0.66 04115 3.46 | 0,438 | 0.438 0.39] 0.553| 0.59 0.11§ 0,230 1.458] 0.690
12,81 4.32] 2.97
C3H6 1,74 0,304/ 12,681 | 1,157 | 1,157 1,04 1.461| 1,57 .0, 0,912 5.784| 1.824 11.53 6.25| 1,84100,00
C3H8
11.01 5.00] 2.24
Cats 0,196/ 11.01 | 0,744 | 0.744 0.67| 0.940| 1,01 0.196 0.784 4.972| 1.568 10.46 6.10! 1.7
C4H10 0.580| 3.37 | 0.219 | 0,219 0,20, 0,799 0.8 0,580 2,32014,715! 5.80 3.37 4.86| 0.69
0.087 6.10 | 0.332 .44 0,087 0.435 2.759] 0.87
CsH10 0,014 1,05 0.07 0.014 0,070 0,443 0,14 7,18 5,45 1.3
CeH12 0,025/ 2,06 | 0,003 0,028 0,150 0,951 0,30 2,06 5.5 | 0,37
ol 3,58122,713] 7.162 50,17 6.53| 7.6
7.527
WATER 15,054 7.372|
TOTAL 44 .,524( 551,95 5467 40|17,480337.18 | 66,510 BLMI 93,145 -26.52: 84.74 12,67
H2+Co 42,877 0.1 43,158 314
H2/co 1,719| 12,51 2,51 2,51 | Aﬁ 2,51 1.52
ULTIMATE YIELDS 'WEIGHT BALANCE #/hr o #/hr EFFLUENT RATIOS | CONTRACTION: 60,74
% H2/C0 H2 /CO
. COFed | #/hr | #/MCF | g/M3 Gal/hr | Gal/MCF|  cc/M3 Wet Gas 302,38 7.18 H2/H20 |5 333 | CO Conversion: 79.49
il . 2, ion:
C1+€2 110,781 | 25.78 1.585 | 26.802 oil 68,52 6852 | CO%/ |3 ,16p | M2 Conversion 70,09
c3+ Water (H2) (C02)| Hy4C08 73.55
46,553 | 86457 5.327 | 90.079 146,25 146,25 (H20) (C0)jg,196
Total
C4*  la1.581 | 73.76 4.539 | 76.754 ore 517,17 |93,70 561,85
Utt. Oil 72| HpeCO= 16260 SCFH
84,74 5,215 | 88186 12,671]0,7797 110,1 s 6# s 2#2/10 vsﬂsl‘/hl' o &l;ll H2o \;mj golculoﬁans esume "oi|”°ils csz, ondhis ffound br ddiff:rence on Carbon, and
- y difference o . Ol fi 1 i bon fracti f
co2 16,364 (113,54 6,987 (118,150 C3-Cg ¢ ° * M oxygenated compoundr; Styondofg cubicI feet.gr:;eussur:dreo? ':Olgc:nde “yd7rc;)csclz Cul:z:cme?s
H20 Rec 01168,52 4.217 10,50 0,646 | measured ot O C. and 14.7 psig. g/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCF. |.
132.81 8.173 [138,205) WSC 14,62 0,900 1.75 0,108
119.54 7.357 19.79. 1.218
Hy0 131063 8.100 16.76 0.971
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Synthesis Run Number_46-X-2 From Hr._1600 4o Hr. 0700 Hrs, 546-561
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH . Generator Press. ASTM Hempel Dist. In Reactor at Start of Period Particle Size
426 - 616
Oxygen 3923 O, Preheat, °F " Prod. h “F % | A.P.1 || Fresh Catalyst Charged Screen Sedimentation
Nat. Gas 5682 Gas Preheat, °F 687 AP 55.0 to 400 73.0 55.0 Catalyst Recharged Frac. M % M %
Total Reactor Press. a8 1BP. |0y 400-550}9 o 34,8/  Totl On 40| 420+ |15 p| 80+
Fresh Feed 17250 Steam Back Press. 5% 550+ 7.7 Catalyst Taken Out 33 100 {419-150 64,9 80-40
808 o R
F.F.byC Temperatures, °F 10%: 140 In Reactor at End of Period 583 150 {149-105 11,7 40-20
Avg. F. F. Heater Outlet 347 20 67 200 | 104-74 5.3 20-10
Wet Gas 6769 Catalyst #1 699 30 19 WATER 250 | 73-62 1.0 10-0 i
Contraction! %2 699 0 b1y Temp. % Reactor d-P, H;0 325 61-44 | o o
f .
Recycle 16267 #3 ne 50 bao 200 Pounds in Reactor 80 <325| 430 | 4 g
Bleed 1013 #4 690 60 203 Density, Ibs./cu. ft. 133 Density, Ibs./cu. ft Chem. Anal
#5 e82 70 208 Bed Height, Feet 10,02 Aerated 140 % Fe
Total 17280 Average 697.6 80 19 Settled 156 % C
Total Feed 34530 Product Separator 65 90 58 ) Compacted 171 % Oil
Recycle/F.F. 1.00 95 588 Space Vel. SCFH/Ib. cat. Sp. Grav. 4.6 Specific Surface
R K
Inlet Vel. 1.04 EP. 408 Inventory Figures m2 gm
Steam Flow Rec 97.5 From d-P Meters 19.60 8.1 ml.msm_
Res | 1.8 v/he v 2608 R
Loss 1,0 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% il Water Product Pour °f | SUS @ °F Mol % :"/:r' < H o Mol % 'lm’hlr‘ C H ol
o, Neut 02 co, ) [
2,10 No 44.1)| 42,9 10,373 0,746 1,029 1.0 2,1
CH, Sap. co, co
84.53 No 4 44,2 0.315] 0,32 0,630 16,303 | 16,3 .16.3.
CH Hydrox. CH, CH. B
He | g.60 No 12,673[12,6750,692 0,191| 0.2! 0,764 |
C.H, Bromine C,H, H. : i
27 | 3.62 No. | g0 1,289| 2,58| 7,734 27,828 55,656 ]\,
H N2
Cio | 0,21 | %Fe s 0.543| 1.63| 4,344 0.164 if
H.;0
Ne | o,79 | %Ak 10.0 Cetho 0,031| 0.12] 0,310 6.354 3.2
o, . N, Total
: 0.15 | *APT | 49,0| 10.4 0.118 45,515 | 17,562,774/ 21,5
MW | 19,0579 Total 17.32/63.080 21.57$g;ancg 101.2
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/hr | % a/hr % a/hr #/hr| #/gal | gal/hr %
co 3,315 92.87| 3.784 106.01| 8.462 | 2,246 |17.6|-12,519-12,51923.210 -12-52'
H2 18.31/10,366 20,90/ 23,185 | 1 48,3 -17.4§j 134,024
co2 149,19 3,870 170.30| 8,654 | 4 |18,0| 2,841 2,841 5,682
N2 0,164 1.51] 0,062 1.72| 0,137 0,199 | 0.3|= 0.10
CH4 | 0.92] 0.19 16.84| 1,199 19.22| 2,681 3.880 | 5.6| 1,008 1.008 6.183| 4.032
C2H4 7.97| 0.324] 9,10/ 0.725 | 0.725 0,796 1,049 | 1.5| 0.324 0.648 3.975| 1.296 72.6
C2He 0,56| 0,100| 3.01] 0,114 3.43| 0.255 | 0.255 0.280 0.369 | 0.5| 0.114 0.228 1,399 0.684
C3Hs 1.49] 0.266 11,19| 0,304 12,77| 0.679 | 0.679 0.745 0.983 | 1.4| 0.304 0.912 5.594| 1.824 192.5 |
C3H8 0.1% | 0.93| 0.024 1.06 0.1 0.024 0.072 0.442] 0.192
C4H8 0.94/ 0.168 9.43| 0.192 10.76 0.9] 0.192 0.76d8 4.711| 1.536 81
CaH1o 0.21/ 0, 2,21 0,043 2,52 0,2 0,043 0,172
. 0.40[ 0,071 4.98] 0.08] 5.68 0.4] 0.08] 0,40
CsHI0 0,05/ 0,008 0,010 0,74 0.1| 0.,01d 0.0s
CéH12 0.07/ 0,013 1,09| 0,018 1.24 0. 0,018 0,089 0,552 0.180
ol 0,5325| 0.8 5.32632.662| 10,650 .
6.59!
WATER 2,913 | 4.2 13,190 N
TOTAL 45.516565.69 7,859(20,18| 20,38 45,595 | 91.11 9,429 -25,127 06,50 6488
H2+co 44,13 2. | 14,150 31.647 -
H2/co 1.7 2,74 2,74 2,74 | 2,06 2,74 1.
ULTIMATE YIELDS WEIGHT BALANCE #/hr %o #/hr EFFLUENT RATIOS | CONTRACTION: §_§.21
% H2 /CO H2/Co
CO Fed #/hr #/MCF a/M3 Gal/hr | Gal/MCF|  cc/M3 Wet Gas 320,18 565,49 H2/H20 11, CO Conversion: 76,79
C1+C2 11.557 28.69 1.715 29,00 Oil 63.14 63.14 C02/Co 1,02 H2 Conversion: 62,75
c3+ Water (H2) (C02) Ho#COE 67.94
47,807 109,37 6,539 110,574 137.06 157,06 |l (H20) (C0) 11,78
4+ Total
4 ls1.771 | 95.54 5,712 | 96.590 o 520,38 91,00 [565.60 |
utt. oil H%rcn 16726 SCFH
106450 6.367 11074666 16,8761 099—“245-7211 # #/M  gal/or GPN Yield Calculations assume “oil" is CH2, and is found by difference on Carbon, and
Cco2 03'0 34,77 2,079 7.29 0,436 | H20 by difference on Hydrogen. “Oil” figures therefore include hydrocarbon fraction of
172426 112001 7.474 R L B e O | romimen ot 0 141 ard cublc feet megsured IMCF ey - A e
098 measured af . a .7 psig. g/l = 16. # . cC, = .3 X gal o
H20 125.1d 7.364 |124.525 WSC 13:71 o:azo 1:s4 o: ]
HpO 123,35 7,375 14,79  0.884
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Synthesis Run Number_46 Y From Hr._0700 4o Hr. 1300 Hrs. 561-580
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH Generator Press. 426 | ASTM Hempel Dist. In Reactor at Start of Period 583 Particle Size
Oxygen 3909 O, Preheat, °F 428 Prod. a; L| “F % | A.P.1. || Fresh Catalyst Charged 120 Screen Sedimentation
Nat. Gas 5724 Gas Preheat, °F 895 API 53, to 400 4.0 53.2 Catalyst Recharged Frac. M % M %
Total Reactor Press. 417 1BP. 104 “00'55‘)@.0 33,3 Total On 40] 420+ l4,0 80+
Fresh Feed 17160 Steam Back Press. 825 59 550+ 6.0 Catalyst Taken Out 100 |419-150 70 .9 80-40
F.F.byC Temperatures, °F 10% ]&2 In Reactor at End of Period 651 150 | 149-105 12,6 40-20
Avg. F.F. Heater Outlet 270 20 hes — 200 | 10474 | g | 20-10
1ba. weighed |
Wet Gas 6471 Catalyst #1 696 30 |ioy WATER out at end of Run 46 250 | 7362 | 5 5| 100
Contraction) #2 695 40 213 Temp. % Reactor d-P, H,0 325 | 61-44 0.1
Recycle 16115 #3 76 50 o37 200 Pounds in Reactor 981 <325 43-0 0.1
Bleed 1011 #4 692 60 " 203 Density, Ibs./cu. ft. 135 Oensity, Ibs./cu. ft Chem. Anal.
#5 691 70 290 208 Bed Height, Feet 11,01 Aerated 151 < Fe 6__5.3]‘;,71
Tt |3mee Average 698 80 laze X-Ray Diffraction Settied 3159 G L vae
Total Feed 34286 Product Separator 70 90 on. Gatalvst Compacted 179 < Oil ° z(ext)i
A ) . Grav. i
Recycle/F.F. 1.00 95 386 P°zcc &OS Space Vel. SCFH/1b. cat Sp. Grav. 4.3 Specific Surface
Inlet Vel 1.05 EP. |s00 Pog0, | 65% Inventory Figures £ Ko0  0.24 m2 gm
i Steam Flow Rec. 98, Fe 5% From d-P Meters 17.49 |4 Ho 0425 8,6 ml .Wm
Res | 1.8 v/ar /v 2362 | Kp0/100 Fe 0.35!
i Loss, 0. GENERATOR ELEMENTAL BALANCE
{ NATURAL GAS PRODUCT INSPECTION N ouT
% Water Product Pour °F | SUS @ °F Mol o | SEEE T H [} Mol % [ H | 0
R Neut. i
©: | 2,30 || Mo 40.9 0 10.336 0.935| 0.9 1.9]
CH Sop co, ‘ ]
© 184,53 No. 40,0 04317 | 0.32 6.558 16.6 16.6
cH Hydrox CH, : |
LS | 8,60 No 12,766 12.77/51.064 0,174 | 042! 04698
L CLH Bromine C,H,
Lo 3,62 No 1.299 | 2,60 7.794| | S 74456 4,912, |
H 2
CHi | 0,21 | %Fe CaHs 0,547 | 1.64] 4.376 0.154
C.H H.0 1
N: | 0,99 | %Al 10.0 Hio 0,032 | 0,13, 0,320 64820, 3.4
o, . N, Total { !
: 0,15 API 10,6 0.119 45,277 . 17.7| _am]:
1] ! 1
MW | 19,057 Tota 7,453,554 21 ,306Balance | ho1.2108.23 ho2.6!
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
S m/hr % m/hr | g/hr [ m/he | #/hr m/hr m/hr % m/hr % m/hr [ a/hr [ % a/hr % a/hr #/hr | #/gal | gal/hr %
CO 136457 [16.558) 463,79 17,15| 2.9381,98| 3,265 91,46 7,747 11,012/15,2 |-13,293-13,29319,718 ~13,293
H2 149,59 8.47|17,07| 9 9,04 122,406 | .31.851/44.1 [-18.011 36,02
coz | 20421 9.130 12.979/18.0 | 2.91 e.sulu.ggg 5.828]
N2 0034 | 0,154 0,69 0,131 3,66| 0,310 0,441 0,6
CH4 | 0,39 | 0,174 6,39| 1,217 19,52| 2,888 | 3 8| 4,105| 5,7 4,17
C2H4 1.66 04313 8,79 0.743 | 0,743 0.82 1,066 1.5 1.26 72,76
C2Hs 0.58 04109]  3.29| 0,260 | 0.260| 0.29| 0.369| 0.5 o.1oj 0.218 1.317| 0,65 —
.
C3H6 1.64] 0428/11,74| 0,311 13,10| 0,739 | 0,739 0.82] 1.050| 1.5| 0,311 0,933 5.635| 1.9 11,79
C3H8 0443] 0,07 3.22| 0,081 3.59| 0.192 | 0,192] 0,21 0.273] 0.4 0.65 13'2:
B
C4Hs 0496| 0.16] 9,20 0,183| 10.26| 0,434 | 0.434| 0,48| 0.617| 0.9 1.46 . 9,75
CaH10 0,23| 0,04| 2,27| 0,043 2,53| 0,104 | 0.1 0,147 0.2 0,43 2,! .
CsHio 0.44| 0,08| 5.26| 0,084/ 5.87| 0,199 | 0,199 0,283| 0,4 0.84 5.
CeH12 0,08| 0,01| 1,18| 0,016 1.32| 0,036 | o, 052 0,1| 0,016 0,096/ 0,580 0,19 1,3
o : 0,590| 0.8 5.89635,608| 11,79 82,60 6.62|12.49
6,356
WATER 74465103 12,71 7.465)
ToTAL 45.277| 567,39 17 119.048| 351.83/45.188 | 90,465 | 72.200 =26 13..81 17.82
H2+CO 44,014 11.39) 12,710 30,153 1.3
H2/co 1,66 2,89 2,89 2,89 | 2,05 2,89 1,35
MATE YIELDS WEIGHT BALANCE #/hr %o #/hr EFFLUENT RATIOS | CONTRACTION: 57,93
P H2 /CO H2 /CO .
COFed | #/hr | #/MCF| g/M3 | Gal/hr | Gal/MCF| cc/M3 | Wet Gas 315.36 351,83 || H2/H20 | g4,27 | CO Conversion: 80,28
C1+C2 1. .81 Oil 6#.88 6'}.98 C02/C0 1.18. H2 Conversion: 65.60
C3+ Water (H2) (C02) HpeCOz 71,12
51.288 |119.27 120,907 147.68 147,68 || (H20) (C0)| 5,039
©4*  laoes | 103,997 Torel 530,92 193,57 | 567,39 |
- +COz 16681 SCPH
ult. Oil
113, 17.817 11,068 | 150491 once #/or” #/4  gsl/mr  oPM iz0 Y149, Golculatons assume “oi e CH2, and s found by difference on Carbon, ond
co2 y difference on Hydrogen. “Oil” figures therefore include ti
v .00 et e P s S
measured af . ane psig. g/M3 = 16! . ec/ = .3 X gal N
H20 154,40 136,328 WSC _14.77 0,885 1,77 0.103 /

119, Te 1.
HpO 132,91 7.968 15.94 0.956
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Synthesis Run Number_ 48 A From Hr._ 0900 _ to Hr. 0700 _ Hrs. 0-22
FLOWS RUN CONDITIONS ’ DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH %_ Generator Press. 417 | ASTM Hempel Dist. In Reactor at Start of Period 1133 Particle Size
Oxygen T 3 | OzPreheat, °F 23 Prod. [ F ] % | AP.L| Fresh Catalyst Charged Sereen Sedimentation
Nat. Gas 5042 Gas Preheat, °F 698 AP &.A to 400 L&J_ﬁ.& 8 Catalyst Recharged Frac. M % M_ %
Total I Reactor Press. 18.P. ILOO 4005500 o o 7,7 Total 1235 |On40] 420+ by 4| 8O+
8863 386 o
Fresh Feed 15079 Steam Back Press. 709 5% 550+ 3,7 Catalyst Taken Out 86 100 “9"50@.8 80-40
F F.byC 1562: Temperatures, °F 10% 42 In Reactor at End of Period 1047 150 | 149-105 6.8 40-20
Avg. F.F. Heater Outlet 151 20 boe 200 10474 | 5 | 2010
Wet Gos 4950 Catalyst #1 646 30 heo WATER 250| 7362 | o 4| 100
Conitraction) 645 #2 547 40 Temp.| . % | Reactord-P, H0 325| 6144 | g6
Recycle 15413 #3 670 50 . 200 Pounds in Reactor 1249 <325| 43-0 1.8 i
Bleed 1125 #4 635 60 58 203 Density, Ibs./cu. ft. 149,0 Density, Ibs./cu. ft Chem. Anal.
#5 638 70 208 Bed Height, Feet 12.7 Aerated % Fe
Total 16538 Average 647 80 16 Settled % C
Total Feed | 4100n Product Separator| 0 90 . Compacted % oil
Recycle/F.F. 1.10 95 70 Space Vel. SCFH/Ib. cat. Sp. Grav. 4.7 Specific Surface
Inlet Vel. 1,046 E.P. LQ& Inventory Figures 14 ,40! m2 ‘gm
Steam Flow Rec. 97.0 From d-P Meters n.oj
Res | 1.2 v/orfy . 1798 H
Loss | 1.8 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ ouT
% Oil | Water Product Pour °F | SUS @ °F Mol % Jl m/hr I C H I o Mol % ﬂ ¢ H °
o, Neut 02 170,041 [ 1 Cco,
‘ 2,29 SNo. 40,6 | 39,4 jo.o7s 20,278 & 2,567 1.022 ! 1,02 2,04
ap.
CH« |g1,00 No. |47.9 |40.5 €02 04305 | 0,31 0,610) 35.887 [14.274 14.27 4,27,
CH Hydrox. CH, CH. .
e | 9,35 No. ) 10,785 10,79/43.140 0,14 | 0,056|0.06| 0.22
C.H Bromine C,H, H,
2t | 5435 No [93.3 1,244 | 2.49] 7.464 . 60,827 124,195 48,39
CHio | ou37 | %Fe CaMs 0.712 | 2.14] 5. : 0.577_| 0,230
H.0
Na | 1,04 | %A 8.5 Cetho 0,049 | 0,20 0,40 : 8466 4
; Total i
O: | o.31 [*apr l49.6 | 9.7 N 0.168 I Rt h5.35'67.27 20,
MW . 10,7492 Total 491156,79020 96,49
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON REACTION
T 1 . Measured At Wt. Balance T Carbon Hydrogen Oxygen Ulttimate Oil Unsats.
| ¢ | m/he | d/hr % m/hr | #/hr | m/hr | #/br m/hr m/hr % m/hr % m/hr a/hr % a/hr % a/hr #/br | 3/gal | gal/hr %
co : 92 38.99 =12,767-12.76710 =12.767
H2 =17.64 L}_a.gm 1
co2 3.050 6,100
N2 0458 04230 6.444] 1,22 = 0,05
Ch4 0.14 0,056 0,998 5.68 0,747 0,747 5.233] 2.988
i i E
C2H4 1.087 1.201 |1.84| 0,294 0.588 4.119] 1.176 74,91
C2Hs i 0,34 0,376 | 0:58| 0. 0 1.289 0,552
C3H6 | 11.9 [4.32 | 2.76
| 1,051 1,161 | 1.78] 0.284 1.704 10.7 1.72 100,00
C3H8 .
Cans ; 10.4 (5,00 | 2.08
! 1,31 [ 0,171 9,59 | 04572 | 0.572 | 0,686 04757 | 1.16] 0.1 74 9.9 6,10 | 1,62 76,40
C4H10 0.39 | 0,05 0.170 10,170 | 0.204 0.225 [0.34] o 1.541] 0,55 3.2 |4.86 | 0.66
CsHI0 0.66 | | 0.288 | 0.348 0.381 | 0.58/ : 6.5!5.45 |1.19
CoH12 0,17 | 0, | 0.024 2.004] 0,074 |0.074 | 0.08d 0.098 |0.15| 0.024 2.0 . 0437
on 0,5777| 0,88 5.7TH40.472| 11,554 s She0 650512445
7
WATER 7,029 110,75 14,0858 62667
TOTAL 15,1 19,51
13 ,058274 473| 14.,136297,430| 43,626 [83,403 9 =25,64 013.4 8.01
H2+CO 24, 9 i =30,40'
H2/co 4 4435 4,349 | 2,347 44349 1.368
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr__]| EFFLUENT RATIOS | CONTRACTION: 64,461
% H27CO H2/C0
COFed | #/hr | #/MCF | g/M3 | Gol/hr | Gal/MCF| cc/M3 || Wet Gos 274,726 |108,26|2 H2/H20 | g g30f CO Conversion: 89.442
c1+c2 oil 76,412 764412 || S9%C0 | o mop] H2 Conversion: 72.908
W (H2) (C02) I +C0= 79,043
39.502 ater 127,070 127,070 || (H20) (CO)| He e
Total
it 478.208 | 95.47/500. 012 |
Utt. Oil Hp#CO= 14584 SCFH
11a236 | gll/hl' GPM VieldACalculo'ions assume “oil” is CH2, and is found by difference on Carbon, and
co2 o 54,084 2,338 7,065 0.4 H20 by difference on Hydrogen. ‘I;Oil"’ figures thereforéeoi?clud: 'h‘yd7rocarbo'<\: fraction of
00 01176.412 5,239 11,747 O, ard cubic feet d ot ond 14.7 psig. Cubic Meters
H20 120,11 8.236 (139,271 SC . 10.801 0.741 1.295 0.089 ™eoured ot O C.and 147 psig. 9/M3 = 1691 X #/MCF. co/M3 = 1413 X gal/MCF.

# 121,277 8,316 20,097 1,378
In product gas only HoO 116,269 7,872 13.941 0,956
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) Synthesis Run Number_48 B From Hr._0700 to Hr. 0700 _ Brs. 23-46
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 2 | ASTM Hempel Dist. In Reactor at Start of Period 1047 Particle Size
Oxygen 3991 42.8 O, Preheat, “F 460 Prod. k. h “F % | A.P.l. || Fresh Catalyst Cl-;arged Screen Sedimentation
Nat. Gas 5344 Gas Preheat, °F 71 AP 56,5 to 400 70.8] 56.5 Catalyst Recharged Frac.| M % M %
. N o
Total 9335 Reactor Press. 385 I.B.P. 06 400-550 7.6] 38,7 Total 1047 On 40| 420+ 6.1 80+
Fresh Feed 15350 Steam Back Press. 741 5% 550+ 1. Catalyst Taken Out 88 100 |419-150 1,9 80-40
F F byC 16207 Temperatures, °F 10% 43 In Reactor at End of Period 959 - 150 | 149-105 1.6 40-20
Avg. F.F. Heater Outlet 137 20 |y 200 | 104-74| g g | 20-10
Wet Gas 5968 Catalyst #1 as2 30 |hag WATER 250 | 7362 |4 g| 100
Contraction| #2 643 40 10 Temp. % Reactor d-P, H,0 325 | 61-44 1.0
Recycle 15290 #3 669 50 234 200 Pounds in Reactor 1131 <325 43-0 1.0
Bleed 1 #4 632 60 7 203 Density, Ibs./cu. ft 144 Density, Ibs./cu. ft. Chem. Anol.
#5 631 70 282 208 Bed Height, Feet 11.9 Aerated 133 < Fe
Total | 1em16 Average 45 80 |50 Setfled 135 “c
Total Feed 31666 Product Separator 9 90 7 Compacted 151 % Oil
Recycle/F.F. 1.063 95 38 Space Vel. SCFH/Ib. cat. Sp. Grav. 4,52 Specific Surface
o N
Inlet Vel. 1,040 EP. 399 Inventory Figures 16.01 m2 ‘gm
Steam Flow Rec. 98, From d-P Meters 13,57, 1,35 1. NHz/gn
Res | 1.8 v/ fy 1954
} Loss | o,8 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ~ oo
% Oil | Water Product | Pour °F | SUS @ °F Mol o | UEESE [ C H ) Mol | Be8 [C H °
o, Neut 0. 10.528 co,
: 2,42 No. | 40,7 «8 0,071 1,198 2,74 0,111/ 0,11 0.22]
| cH Sap. co, co
i 82,41 No. | 43,7 | 42,8 0.341 | 0,34 R | 36462 h4,.879 14.88 4.88/
C.H Hydrox CH, CH.
e | g.08 No. 114617 11.6216.468 0,08 0,035 | 0,03| 0,13
C.H. Bromine C,H, H,
3 3.72 No | 96,9 1.162 | 2.32| 6,972 60,03 4,390 48,78
C.Hip % Fe C3H, Nz }
0,23 0,524 | 1,57 4,192 0453 0,216
H.0
N: | 2,478 || %Al 8.0 CeMo 0,032 | 0,13 1.28 : 11.78
, Total
0. 04502 [ ®APT | 50.2 | 9.9 N- 04349 | o 5.02|
W 190,392 Total 15.9ia!9;2 21 ,880Balanch 94,00
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 I a/hr | % a/hr Yo a/hr #/hr | #/gal | gal/hr %
o 1.814 50,81 1.851 51.842| 4,058 | 708 _6.80910.7 |=13.028= 440 -13
H2 160,03 Pa4.soo 49.170 7,391 14,90, 7,541 15,203|20,206 | 27,747/ 42,2 |-16.84 =33.698
o2 | 2,74 1,113/ 48 4.4110194.119/11.818 | 12,931 24,7 6.598
N2 0.53 | 0.215] 6,023 6461| 0,241 6,746| 0,646 , 0,861 7] 1.4
CH4 | 0,08 0,033 0,529 14,57| 0.926| 14,862| 2.483 | 2,516 3,007 3,409] 5,2 3,572
C2H4 1,93/ 0.304| 8,53 0,310 8,701| 0,831 | 0,831 0,993 1,141| 1,7 72,611
C2Hs 0468/ 0,107| 3,22| 0,109 3.282| 0.293 | 0,293 0,350 0,402 0.6 0.6!
13.31 4.32] 3.0
C3Hs 1497 04310| 13,04| 0.316| 13.309| 0,848 | 0,848 1,014/ 1.184| 1.8 1.8 11,98 6,25/ 1.8187.306
C3H8 0427|0.043| 1,90| 0,044 1.935| 0,116 | 0,116 0,139 0,160 0.2 0435! 1,94 4,86| 0.4
70,70 5.00] 2.1
C4H8 1,19]|04187| 10449 | 0,191 10,704| 0,512 | 0,512 0,612 0.703| 1.1 1.5: 10,17 6,10] 1.6781,492
CaH10 0.26/0,041| 2,38 2,431} 0,112 | 0,112] 0,134] 0,15¢4| 0,2 0,42 2443 4,86
CsHio 0.42(0,066] 4,28 65/ 0,181 | 0.181] 0,216/ 0.248| 0.4 | 0.067 0., 0.67 4.37 6,45 0.7
CeH12 0,08/0,013| 1,09 0.034 | 0,034 0,041 0.047| 0.1 0.013 0.0 1.12 5.50( 0
o 0.557| 0.8 5.57437,462| 11,14 5 78,18 6,48/12,07
031
WATER 6.031] 9.2 12. 6430
112,04 19,14
TOTAL 0,63, 521,466 hg.-usgz.ov 16.062[528,615|43.038 | 83,668 65,688 =24 ,5 08.2 7.1
H2+CO 9,269 25,164 =20 8
Hz/co 14639 2074 ;.ovaj__g_.o_zL 4,075 1
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr_ || EFFLUENT RATIOS | CONTRACTION: 60,468
% H2/C0 H2 7 CO
COFed | #/hr | #/MCF [ g/M3 | Gal/hr | Gal/MCF| cc/M3 Wet Gas 322,074 [102,03] H2/H20 | 4 g03 | CO Conversion: 874560
ci+C2 11. 7 .0il 78,39 76,39 C02/Co 2‘3” H2 Coénversion: 69,082
*
Wat (H2) (C02) #COZ 76,085
O3t | 53,759 | 53,862,278 | 38,453 ater 124,48 114446 || (420) (030,964 2 :
G4t | 46,501 21,250 | 21,138 Total 514,924 | 98,748 521.466
ult. Oit Ho#COS14887 SCFH
- 106,241 7,271 (122,963 17,145 |1.152 162.778) 8 o z#g‘ glll/hr o 20 Vet Galculations ssume “oi ie CH2, ond is found by difference on Corbon, and
* 7,117 y difference on Hydrogen. “Qil” figures therefore include hydrocarbon fraction of
22,168 1451497 e réo 01178,39  5.266 12080 0.8 mecsurethOC e o S e ‘;gc/‘MCoFF °"7Ml; Ay, i mﬁg?
a . an psig. g, = 16. . cC, = 3> N
H20 115.84|7.761 [131.577 SC 94157 04615 1.098 0,07 e 90
’I ot o1 121.407 8,165 204305 1.364
n product gas only Hg0 105,303 7,073 12,626 0,848
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Synthesis Run Number_48 D From Hr._0700 to Hr. 0700 Brs. 71-94
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 413 ASTM Hempel Dist. In Reactor at Start of Period| 960 Particle Size
Oxygen 4176 42 5' O, Preheat, °F 488 Prod. aph I “F | % I A.P.1. || Fresh Catalyst Charged 100 Screen Sedimentation
N
Nat. Gas 5655 Gas Preheat, °F 723 API 55,2 to 400 9 Catalyst Recharged 113 Frac. M % M %
Total 9831 Reactor Press. 2719 1.8.P. 08 400-550] 6.6 36.2 Total 173 On 40| 420+ 1.5 80+
o
Fresh Feed |, cias Steam Back Press. 733 5% 550+ |y 4 Catalyst Taken Out 224 100 |419-150};,, o | 80-40
FFbyC 17154 Temperatures, °F 10% hag In Reactor at End of Period | g4 150 | 149-105| 7 o | 40:20
Avg. F.F. Heater Outlet 150 20 |hgs 200 | 104-74 | 5 0| 2010
Wet Gas 8600 Catalyst #1 a8 L™ WATER 250 | 73-62 | g 4| 100
Contraction| §7.9 #2 643 40 k16 Temp. % Reoctord-!’, H,0 325 | 61-44 0.2
Recycle 157 #3 664 50 200 Pounds in Reactor 148 . <325] 43-0 0.2
Bleed 1117 #4 625 60 60 203 Density, Ibs./cu. ft. 138 Density, Ibs./cu. ft. Chem. Anal.
#5 653 70 208 Bed Height, Feet 12,6 Aerated 444 “ Fe
Total | yga30 Average 649 80 |sig Settled 349 %C
Total Feed 33304 Product Separator 70.8 . 90 - Compacted 163 % Oil
Recycle/F.F. 1.02 95 76 Space Vel. SCFH/Ib. cat. Sp. Grav. 4.6 Specific Surface
Inlet Vel. 112 EP. hog Inventory Figures 17.350 | megm
"Steam Flow Rec. 98,0l From d-P Meters 14,342 2.73 ! 1 NE, /
Res | 1.5 v/ /v 1080 i
Loss | .o GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION n oot
% oil | Water Product | Pour °F | SUS @ °F Mol % | WEYRE [ C H o Mol 7 | FINNE'C H o
co, Neut 0, 0,047 co,
? . 2.30 No. | 38,3 | 39,4 11.017 2,12 2,98 1.294 | 1,29 2.6
Sap. . co
CH: lg2.6e No. | 43,3 | 41.3 02 0,343 | 0,34 [N 35.48 (15,409 15.41 15.4
CcH Hydrox CH, CH.
“Te | 8,53 No. 12,327 12.3349.308 0,10 0.043 | 0,04/ 0,172
C.H, .| Bromine C,H, H,
27 14,63 No. | 94,1 1,272 | 2.54| 7.632 - 60,79 26,401 2
H 2
CHo | 0,27 % Fe CsHs 0,691 0,65 | 0,282
H,0
N2 13,312 | %A 10.0 CeHo 04040 | 0,16/ 0,400 :
o, . N, N Total
: | 0,318 |°APT |49,7 | 10,6 0,195
MW [19.5032 Total 25,932
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 Jo a/hr Po a/hr #/hr| #/gal | gal/hr %
co 2.37 6.046 | 21,45 | 8.535/12,17-12.920-12.92016.158 =12.920
H2 21.845 | 48.24 | 30,839 =34.818
co2 111,265 | | 15,903 | 3.34421.700 6688
N2 0,23 6,53 0,595 | 0.877/1.00 | 0.840| 1. 7
CH4 | 0,10 0,043 0.690| 4.58| 0.80|12,79 2,034 | 2,077 2,36 0,794 5,152 3,17
C2n4 1.71| 0.30| 8.36 0,760 | 0,760 0,87 . 0,626| 4,062| 1,25 72440 |
C2Hé 0.61] 0,11 3,19 04271 | 04271 0,31 0,222/ 1.441| 0.66
C3He 1,51| 0,26]11,07 0,671 | 0,671] 0,76 5
C3H8
CaHs 1.05| 0,18]10.27 0.466 0,658 1,53
C4H10 032 0.06| 3,26 | 0,142 | 10,201/ 0259
CsH10 0466| 0,10/ 6480 0,249 0,351 1,02
CéH12 0.17| 0.03| 2.53 0,078 0,38
oiL 10,80
6,869
WATER 6.869| 13,74 64232
111,37 190!
TOTAL 43 ,432550.414 17.41%2,75 | 144.420 | 70.118 . 09,87 17..
H2+CO|gg .37 l11.813 27,891
H2/C0 | 1m | 1,713 3,61 3.6 3,613 | 2,25 134
ULTIMATE YIELDS - WEIGHT BALANCE #/hr % | _#/hr__ ]| EFFLUENT RATIOS | CONTRACTION: 57.890.
% H2 /7 C0 H27C0
COFed | #/hr | #/MCF | g/M3 | Gol/hr | Gal/MCF| cc/M3 || Wet Gas 342,783 | H2/H20 g 499 § CO Conversion: 83,842
cr+e2 |, 24,011,571 |2 oil 63,9023 63,925 || C02/C0 |y ggs | H2 Conversion: 65.936
ca+* Water (H2) (C02)| ) Hp¢COs 72.535
| 51e486 | 35.63 2,248 | 38,014 126,458 126,458 |f (H20) (CO)l8,565
I
C4* | 46,113 24.00/1,514 | 25,602 Tota 533.114 | 96,86 15504414 |
uit. Ot . Hp#CO= 15851 SCFH
109267/ 64910 117,000117,520 /1,105 156,14 B R gsl/hr  GPM 120 \i’;yek:‘ fC‘cuk:ulo\‘ions a;;ume "oil';)ils C’HZ, andhis ;ound b{ ugeiffer:nce g:m C?rbon, and
co02 & 7 e ifference on en. "Qil" figures therefore incl h raction of
21,700 147,16/ 9,286 156,992 3 01165.055 1655 9.885 o-ess J compounde, ndard cublc. foet Toeasursd af 60 F ond 147 paig. - Gubre Meters
H20 2 . 10,774 SC 12,646 0,798 1.516 o measured ot . and 14.7 psig. g/M3 —v 16.91 X #/MCF. cc/M3 = 141.3 X gol/MCF.
- 112,197 7,079 18,685 1,179
In product gas only Hp0 113,812 7,180 13,647 0,861
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Synthesis Run Number_48 E From Hr. 0700 o Hr. 0700 Brs, 95118 -
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. as ' ASTM Hempel Dist. In Reactor ot Start of Period| 'm Particle Size
Oxygen 4267 lag,y | O2Prebeat, °F e Prod. F | % | AP.1. | Fresh Catalyst Charged %0 Screen _ Sedimentation
Nat. Gas sree Gas Preheat, °F 686 APL | gg.] to 400 1 [ Catalyst Recharged Foc.| M | #% M| %
e Reactor Press. 380 18P, ILQ 400-5500 ° Total 080 On40| 420+ |0 o " 8o+
Fresh Feed 16584 Steam Back Press. 727 59. 550+ Catalyst Taken Out 115 100 AI9-I503,,'1 80-40
F.F.byC 17299 Temperatures, °F 10% 42 In Reactor at End of Period 874 150 N9—I05n..' 40-20
Avg. F.F. Heater Outlet 145 20 hes 200 | 104-74 65 20-10
Wet Gas 6796 Catalyst 21 660 30 L:o WATER 250| 7362 [y o| 100
C 5643 #2 643 40 14 Temp. % Reactor d-P, H,0 325 | 61-44 0.2
Recycle 15242 #3 675 50 200 Pounds in Reactor  “Jame <325| 430 | 5 0
Bleed 1078 #4 635 60 " 203 Density, tbs./cu. ft. | 10 o Density, Ibs. /cu. ft. Chem. Anal.
#5 653 70 208 Bed Height, Feet . 11.7 Aerated 147 % Fe
Total 16321 Average 655 80 Settled 149 %C
Total Feed Product Separator i~ 90 aso Compacted ) co < il
Recycle/F.F. 0.984 95 Space Vel. SCFH/Ib. cat. Sp. Grav. 4.4 Specific Surface
K
Inlet Vel. 1,108 EP. Inventory Figures 18,975 J m2‘gm
.Steom Flow Rec. 97 From d-P Meters 15.427 s mle]
Res | 1.9 v/ /e 2148
Loss. 1 ﬁ GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION IN ouT
% Oil | Water Product Pour °F | SUS @ °F Mol % | BENRE | C H o Mol % | Tl | C " °
Neut. ’ 0,048 - co
€0z |o.30 No |37.7 |39.6 . 02 X > | 2.080 |1.286]1.29 2.6
Sap. co
CH. go.64 No. |41.8 0 o= 0,347 | 0435 0,6 35,637 [16.546 15,56 15,
CH Hydrox CH, CH.
e | 8458 No. 0,210 | 0,092 0,08
C.H, Bromine C,H, H,
3 1 4463 No. |74.6 : 60,787 26,591 53.182
N
Cio |o,py | *Fe oM ° | 0.523 | o.ze
H,0 i
N: l1.312 | %A 10,00 CHo : 92.691]
Total
O: |0.518 |°apr |40.8 | 10.7 Nz ot 3,744
| +5032 Total alane 86
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT NET CHANGE ON REACTION
i Measured At Wt. Balance Carbon Ultimate Oil Unsats.
{ m/hr | d/br | m/hr | $#/hr m/hr | -a/hr % o/hr % o/hr 3 /hr | 3 /gal | gal/hr % |
co 2,289 63.92 2 =13.11 |-13.11 [15.670 13,110
H2 m : -16.97 - L33.048
co2 3.57|  3.57|22.977 7,144
N2 - 0,03
CH4 10,85 0.85| 5,461 3,396
c2h4 | 0,736 | 0,85 1,063 | 1,54| 0,55 0.65| 4.207 1.308 73.68]
C2Hs 0,111 0,22 1,402 0.65¢
1 11.9(4.52 [ 2,76
C3H6 0.28| 0,85| 5,461 1.698 10.76.25 | 1.72/100.00
C3Hs
10.3[5.00 | 2,07
CcaHs 0,18 9.8/6.10 | 1,61 76.35|
C4H10 0.06 5.2[4.86 | 0,66
C5H10 0.10 6.7 (545 | 1.22 i
C6H12 0403 2,4 |5450 | 0.45
o 0,536 | 0.78 66,1 |6.49810.18
[ 6423
WATER 6,423 | 9,29 5.!
100.7 T.85
TOTAL 43,7 X 17,92 135 [368,97443,052 |88,797 69.146 -24,61 99.0 -85
H2+CO 42,137 74119 =30.08
H2/co 1,71 3,948 3.948 1
ULTIMATE YIELDS - WEIGHT BALANCE #mr] % #/hr || EFFLUENT RATIOS | CONTRACTION: 56,258 °
% H2/C0 <) .
COFed | #/hr | #/MCF| g/M3 | Gal/hr | Gal/MCF| cc/M3 | . Wet Gas .| 368,974 || H2/H20 | 4,866 | CO Conversion: 84.330
c1+C2, | 27,697 Oil 66.145 66145 C02/Co 1,994 H2 Conversion: 831
. 1,632 | - 63,85
Wate M 12 (o COMHp=71.396
@ l 118,420 118.420 | H20) (Co)| g
cat Total
U, it +CO= 15974 SCFH
#, #/M  gal/ier oM Yield Calculations assume “oil”” is CH2, and is found by difference on Carbon, and
2 1664 2 quattil 2:28e 181 ovtds) o by di ) i ol foie s ol e Tk
. e . ° measured ot O C. and 14.7 psig. 9/M3 = 16.91 X #/MCF. cc/M3 = 141.3 X gal/MCE.
H20 11376 11,842 0,761 1.420 0,089 _ gol/
3 - 112,588 7.048 18,750 1.174
In product gas only Hg0 106,578 6.672 12,779 0.800
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Synthesis Run Number_48 P From Hr. 0700 4o _Hr. 0700 . ars. 110-142
FLOWS RUN CONDITIONS DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % . Generator Press. 415 ] ASTM Hempel Dist. In Reactor at Start of Period| 874 Particle Size
Oxygen 4161 41,8 O, Preheat, °F 449 Prod. “F % | A.P.l. || Fresh Catalyst Charged Screen . Sedimentation
Nat. Gas 5787 Gas Preheat, °F 700 AP §6.44] to 400 74 .0 5! Catalyst Recharged Frac. M % M %
Total | goge Reactor Press. a78 18.P. Log 4005500y s,’.:I Total a4 On40| 420+ e | B0+
Fresh Feed 16535 Steam Back Press. 710 59 550+ 10.4 Cotolyst Taken Out 26 100 |419-150 5.5 80-40
F.F. byC 16896 Temperatures, °F 10% 44 In Reactor at End of Period 848 150 | 149-105 0.9 40-20
Avg. F. F. Heater Outlet 185 20 h71 200 | 104-74 5,2 20-10
Wet Gas 7005 Coatalyst #1 659 30 94 WATER 250 | 73-62 0.8 10-0
Contraction| 5641 #2 648 40 217 Temp. % Reactor d-P, H,0 325 | 61-44 0.6
Recycle 16989 #3 677 50 200 Pounds in Reactor 1027 <325| 43-0 1.6
Bleed 1129 #4 641 60 61 203 Density, Ibs./cu. ft. 139 Density, Ibs./cu. ft. Chem. Anal.
#5 M 70 208 Bed Height, Feet 11.2 Aerated 148 % Fe
Total 17118 Average 656 80 Settled 150 % C
Total Feed 33653 Product Separator 68.6 90 Compacted 162 % Qil
Recycle/F.F. 1,04 95 91 Space Vel. SCFH/b. cat. Sp. Grav. 4.35 Specific Surface
o
-Inlet Vel. 1,13 EP. 01 Inventory Figures 19.499 | m2‘gm
Steam Flow Rec | 97,0 From d-P Meters 16.100 IR
Res. | o v/ /v 2237
Loss 1,5 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N oUT
% oil | water Product Pour °F | SUS @ °F Mol 9 | PEERS [ C ¥ ! o Mol % m C H )
<o, Neut 0, 0.064 co,
* 2,38 No_ | 42,6 | 39,8 10,976 2 1,239 1,24 245
Sap. co
CH. bsas No | 45,4 | 39.8 02 0,363 | 0,36] 0,728 15.628 [15.63 15.6
Hydrox. CH CH
CHe | a,00 No. . 12,690 1z,eol§g,-m ‘ 0,122 0.12| 0.488)
C.H Bromine C,H, H,
3¢ | 3,68 No. | 85,1 1,250 | 2450 7,500 . 26,292 52,584
CHo | o,22 % Fe CaHs 04557 | 1,67| 4,456 : 00336
H,
N: |2,014 | %A 11.5 CiHyo 0,034 |
O: 10,416 [°APT [49.7 | 10.8 Ne 0.307
MW 19,2804 Total B6.241 )
FRESH FEED WET GAS RECYCLE| COMB. FEED EFFLUENT
Measured ‘At Wt. Balance Carbon Hydrogen Oxygen Ultimate Oil Unsats.
% ' m/hr #/hr % m/he [ #/he [ m/hr #/he m/hr m/hr % m/hr % m/hr [ o/br T % a/hr % a/hr #/hr | #/gal | gal/hr %
<o 35.83| 124652
H2 3,008
Cco2 2,84 1. 6,376
N2 0.77| 0,336 9.413 - 0,08
CH4 0428| 0,128 1.957 5 «384 | 2,69 | 3,244 | 4.54] 0. 0.860 5,503 3,440
C2H4 .722| 0,81 1,035 | 1.45| 0,313 0.626 4.008 1,252 73,00
C2He | 0,248 | 0,28 0,366 | 0,50| 0 0,218 1,382 0,648
12,0 4.52 | 279
C3H6 0,659 | 0,74 0,945 | 1,32 0.286 0,858 5,490 1,716 1043 6425 | 1.65|72,79
3H8 | 0,236 | 0,26| 0,537 | 0,47 0.108 0,308 1.958 0,816 P g.g% 1.0
CcaHg | 0,433 | 0,49 | 04621 | 0.87 4,812 1,504 10.0 (6,10 1.64 78,74
C4H10 0,113| 0,13| 0,162 | 0,23 0,196 1,254 0,490 2.8/4.86 | 0.59
CsH10 0,217 0424 | 04311 | 0.44| 0.094 - 04470 3.007 04940 6465445 | 1.20
CeH12 0.054| 0,06 0,078 | 0,11| 0,024 0,144 0,921 0,288 2,0(5,50 | 0,37
ol 04504 | 0,70 5.03432,224 10,072 oz 7046|6450 [10.87
D921
WATER 64276 | 8,77 11,842 6.276
109.2 ~18.98
TOTAL 43,618556.,627 4768350,20019 ,591 |371,369| 45,154 |88,770 71,5256 24 102.4 6432
H2+C0 41,91 12, 12,763 29,419 [71,338 42,182 =29,1
H2/co 1.6 2 3,280 _3,289| 2,172 3,289 1.3
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENTLATIOS CONTRACTION: 55,083
%o H2/CO H2/CO
COFed | #/hr | #/MCF | g/M3 | Gal/hr | Gal/MCF| cc/M3 || Wet Gas 3504287 N06.02 | 371,378 || H2/H20 | g 154 | CO Conversion: 80,957
c1+C2 10.801 | 2 1 230 Oil 63,011 GS.QII €02/Co 1.488 H2 Conversion: 62,774
c3+* Water (H2) (C02) HpeCO= 69,563
49,666 | 38,542,426 | 41, 122,238 1224238 || (H20) (CO)| 7,669
[ Total 535,558 | 21 | s56 ;g'r‘
uit. Oil HpeCO= 15892 SCFH
6.446 14027 [145.12] #/hr. #/M  gal/ur -GPM Yield Calculations assume “oil” is CH2, and is found by difference on Carbon, ond
co2 18,829 | °s’ 38,540 2,425 8,113 - 0,511 H20 by difference on Hydrogen. “Oil" hguns therefore mcude hydrocovbon fraction of
Reo 01163.011 3.965° 9,693 04810 Lo Cor e s, e, /M.'!h: T e MCE s L Prig: JGubic Meters
H20 13.07/7.116 | 120.3 ¢ 4,057 0,885 1,685 0,108 g o
¥ 115,608 7.275 19.491 1,227
In product ges only HoO 108,181 6,807 12,971 0816
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THE TEXAS COMPANY — MONTEBELLO LABORATORY
DATA SUMMARY SHEET

L] ©
In product gas only

Synthesis Run Number_48 ¢ From Hr. 0700 to Hr. _0700 BErs. 143-166
FLOWS RUN CONDITIONS . DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 410 ] ASTM Hempel Dist. In Reactor at Start of Period| ‘848 Particle Size
Oxygen 1176 ‘2.6 0, Preheat, °F 517 Prod. Illbh | °F % ! A.P.1. || Fresh Catalyst Charged " Screen Scdjman'&tion
Nat. Gas s Gas Preheat, °F 693 APl | g5.2 | 10400 g of g5 ,2| Cotalvst Recharged _ | Frae.| M % M %
Total 9947 Reactor Press. 367 1.B.P. 118 400-550 3,30 37,3 Total 848 On 40} 420+ 8,7 80+
Fresh Feed 16501 Steam Back Press. 697 59% 550+ 1. . Catalyst Taken Out 29 100 419-150!2.‘ 80-40
F.F.byC 16588 Temperatures, °F 10% 156 I In Reactor at End of Period 819 150 | 149-105 8,9 40-20
Avg. F.F. Heater Outlet 189 20 180 200 | 104-74 3.6 20-10
Wet Gas 7243 Catalyst #1 ase 30 |pge WATER 250 | 7362 | o 4| 100
Contraction| 53.6 #2 645 40 222 Temp: % Renctord-?, H,0 - 325 | 61-44 0.4
Recycle 17181 #3 673 50 42 200 Pounds in Reactor 987 <325 43-0 o.é
Bleed 1164 #4 644 60 203 Density, Ibs./cu. ft. 136 Density, Ibs./cu. ft. Chém. Anal.
#5 650 70 90 208 Bed Height, Feet 11.0 Aerated 147 % Fg
Total 18345 Average 654 80 |syg Settled 149 % C
Total Feed 34846 Product Separator 67.7 90 - . Compacted 1 % Oil
Recycle/F.F. 1.1 95 a2 Space Vel. SCFH,"Ib. cat. Sp. Grav. 4.5 Specific Surface
Inlet Vel. 1.220 EP. |ao6 Inventory Figures 20.148 [ megm
"Steam Flow Rec. | 97,8 From d-P Meters 16,718 £.06_|
Res | 1.8 v/or /v 2273 .
Loss. 1.9 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION N ouT
% Oil | Water Product Pour °F | SUS @ °F Mol % % C H ) Mol % w C H,[ o
o, Neut. 0, 0,072 co,
| 2.4 No. | 3244 | 35.2 11.016 1,097 | 1,10
CcH Sap CO, co
© 183463 | No | 37,6 | 3743 04341 | 0034 909 (15,91 15,9
C.H Hydrox. CH, . CH.
Mo | 7,88 . | No 12,731 12.7: 4 0,052 | 0,05/ 0
C.H Bromine C,H, H,
27 | 3.42 No. 6 1,200 | 2,40 7,200 26,146 2,202
Cho | 0,39 | %Fe M 0.521
H,
Ne | g7 | %A 10.00 Catho 0,029
9 047 | °APT | 5047 |.10.9 N2 04330
ww___[10.148 Total 26,240
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION
Measured At Wt. Balonce K Carbon Hydrogen Oxygen Uttimate Oil Unsats.
% m/hr #/hr % m/hr [ #/he | m/he [ #/hr m/hr m/hr % m/hr % m/hr a/hr % a/hr % a/hr #/hr | #/gal | gal/hr %
co 36.55| 15,91 (445,6 |16.69| 3,19 7| 94,310 8.076(23.99 [26.10/11.44 [15.1 Hi2.543 21,163 12,543
H2 | 60,072 52,7 9.81] 19,77 |55.46 (35,19 | -31,592
co2 2,52 1.10 | 3.96|174.0 12.10/14.19 [18,80| 3,076| 3,076(19, 6,152
N2 0474 0432 9,0 | 1,41 0,27] 7. 1.09| 0,87 1.;1 ;z.m _
CH4 0412] 0,05| 0.8 | 4.43| 0,85| 13,57 2,38| 3,04 | 4,03 0,844 0,844| 5,308 3,376
C2H4 1.27| 0.24] 6 0,67| 0,87 | 1,15 0,256| 0,512 3.214 1,024 67,50
C2H6 0,57 0,11 3.28 O 3,458 0,276| 0,28 | 0,31| 0,39 | 0,52| 0,115/ .0,230] 1.446 0,690 S S E—
} 24,32 | 2.
C3H6 1.44 | 0,28 11,57 0,291 12,245 0,697 | 0,70 | 0.76| 0.99 | 1.31] 0,291 0,873 5,487 1.7431 11,0/6.25 | 1.76/71.08
C3H8 0456 | 0.11| 4,72 0,113 0,29 0,38 | 0,50| 0.113| 0.539| 2,131 0,904 : 1323‘ 4:24 1:13
Ca4H8 0491 | 0,17 9.76 0,184 0.48 4,626 1.472 9.8(6.10 | 1.61| 78,03
C4HTO 0425] 0,05| 2,79 0,050 0,13 1,257 0,50 249/4.86 | 0,60
C5H10 0436 | 0,07| 4,7d 0,071 0419 2,231 0,71 5,0(5.,45 | 0,91
CeH12 0410] 0.02| 1.60 0.020| 1.68% 0,048| 0.05 | 0.05 0,754  0.24 147[5.50 | 0431
o 33 16 : 7347|6447 [11,40
5,207
WATER 10,414 60391
, 110,9 19,29
TOTAL 43,53 |656.44 19,11 |349,4920,176 | 369,06 | 48,390 |91,93 75,477 L23,355 - 104,1 16,59
“2+C°1 96.62| 42,05 12,99 3,721 2,910 L28,339
H2/CO | 1.64] 1.6¢ 3,075 3,075| 2,125 3,076 1,259
ULTIMATE YIELDS WEIGHT BALANCE #/hr % #/hr EFFLUENT RATIOS § CONTRACTION: 53,646
% H2 /CO H2 /CO
COFed | #/hr | #/MCF | /M3 | Gol/hr | Gal/MCF| cc/M3 || Wet Gas 549,49 105,60 578,98 || H2/H20 | g s0g j CO Conversion: 78,837
C1+€2 | o oeo | 2a.181 1,517 oil 60,60 | 60,80 || S02/C0 | 1 ogp | H2 Conversion: 60.405
cad Water (H2) (C02) - Hp#CO= 67,394
149,534 | 37,119 2,329 | 39 116,86 16,86 || +H20) (CO)| 6,827
Rd
Y 41918 Total 526,95 | 94,70 556,44
ult. Oil HpaCO2 15941 SCFH
114709 | #/h' /' [ al/hr GPM Yield CoIculatnons assume “oil” is CH2, and is found by difference on Carbon,
co2 Cxe 37,119 2.329 7.890 ok H20 by difference on P;Iydmgeg. "Oil” fugures tl‘verefore include h ro:orbon fmchon of
19,554 | Reo 011 60,60 3,802 9,378 0,5 cubic feet at 60 F g .
H20 30 11,686 0,753 1.401 0. measured ot O C. and 14.7 psig. g/M3 = 1691 X #/MCF cc/MJ = 1413 X 9o|/MCF .

109.405 6,864 18,663 1.171
Hp0 105,174 6,698 12,611 0,791
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Synthesis Run Number_48 H From Hr. 0700 to __Hr. 0700 Brs. 167-190
FLOWS RUN CONDITIONS : . DISTILLATIONS CATALYST DATA CATALYST ANALYSIS
SCFH % Generator Press. 407 ASTM Hempel Dist. In Reactor at Start of Period| 819 Particle Size
Oxygen 4132 41.9 O, Preheat, °F 463 Prod., Hapk l °F l % I APl | Fresh Catalyst Charged 40 Screen Sedimentation
Nat. Gas 5740 Gas Preheat, °F 707 APl “-il to 400 o9 Catalyst Recharged Frac. M | % M %
Total 9872 Reactor Press. 74 1BP. hig 400-550 6,6 37,9 Total 859 On 40| 420+ .9 80+
Fresh Feed 164’7i Steam Back Press. ” 5% |- 550+ 1.4 Catalyst Taken Out 36 109 A19-150) s 80-40
02 . € ; N
F.F.byC 16729 Temperatures, °F 10% m . In Reactor at End of Period a3 150 IA9-I05L9.° 40-20
Avg.F.F. Heater Outlet 187 20 hog ’ 20010474 | g g| 20-10
Wet Gos saen Catalyst #1 62 30 hon WATER 50| 7362 | o,q| 00
Conitraction s4.5 #2 46 40 " Temp. % Reactor d-P, H,0 325 61-44 0.6
Recycle 16025 #3 665 50 200 Pounds in Reactor 989 <325 430 1.0
Bleed 1176 #4 833 60 203 Density, Ibs./cu. ft. 138 Density, Ibs./cu. ft. Chem. Anal.
#5 653 70 208 Bed Height, Feet - 11.1 Aerated 145 % Fe
Total 17201 Average ' 652 80 17 Settled 147 % C
Total Feed Product Separator 67 9% Compacted 161 % Oil
Recycle/F.F. 1,04 ) 95 Space Vel. SCFH/Ib. cat. Sp. Grav. 4.3 Specific Surface
Inlet Vel. 1.246 EP. 00 Inventory Figures 20,001 | m2‘gm
Steam Flow Rec. 97,8 From d-P Meters 16,654 8,95 1 NE ﬁ
Res. | 1. v/ /v 2248 i )
Loss. 1.0 GENERATOR ELEMENTAL BALANCE
NATURAL GAS PRODUCT INSPECTION ‘ N ouT
| % Oit | Water Product | Pour°F | SUS@ °F Mol 5, | SRS [ ¢ H o Mol 7 | BT C H o
. CO Neut. 0: 0,068 - Cco,
* | 2,33 Sr:o. 35,6 | 33,0 - 110,899 1,9; 1,117 31,12 2,23|
p. co
CH. lg2.67 No 41,8 | 35,8 0 0,353 0,70 1624 15,62 .
cH "'Vd'°" CH, CH. )
e | 8461 2,516 064 0,087 | 0,08 0,36
CH: Bromlne C,H, ; H;
2 3,30 No  182,3 1,304 | 2.61 7,824 26,243 52,49
- N
CHio | 19 | %Fe CiMs 0.500 | 1,50 4,000 0.378
H,0
N | o5 | %A 10,00 CHo 0,029 | 0,12| 0,290 * 9.45
Total
O | ous |apr |s0.5 |10.8 N: 0.3m ore 43,449 (16,83 59
19,272 Total 126,040° 11.09!62.17822.640 98,45
FRESH FEED WET GAS RECYCLE COMB. FEED EFFLUENT NET CHANGE ON REACTION
E Measured At Wt. Balance T Carbon Hydrogen Oxygen Ultimate Ol Unsats.
[ m/hr $#/hr % m/hr #/hr ] m/hr F#/hr ‘m/hr m/hr % m/hr % m/hr a/hr % a/hr % a/hr #/hr | #/gal | gal/hr %
< 55496] 156243763 15,92 | 2493 | %mmmw »12.475/20,16 =12 4,475
H2 | 52.9050.08| 9,20 | 10.97 22,723 |48.965|65.13|32.626 | L 32,674
co2 2.57| 1.12| 49,16|21,78| 4,00(176,17 4,308189,59 | 9,882 [10,999)12,3814,180 3,191({20.42 6.382
N2 0,87 0.38| 10,59 1.58| 0.29]| 8.14 0.312| 8.74| 0.717 | 1.005! 1.23] 1.020| :
CH4 | 04200 0.09| 1.40| 5.01) 0.92] 14.78 0.991| 15.90 2,273 | 2,360| 2.66| 3.264] | 0.904| 5.79| 3.616
CaH4 1.24] 0,23| 6,40 0,245| 6,88 0.563 | 0.563| 0,63 0,808 1,13 0,245 0,490| 3.14 0.9€0 63,74
C2He 0,66 0,12| 3,64 0,130 3,92| 0,299 | 0,299| 0,34 0,429| 0,60, 0,130 0,260 1,68| 0.780
)
C3H6 1,36 0,25 52 04269| 11,32 | 0,617 | 0,617| 0,69| 0,886 1.24] 0,269 0.807| 5.17 | 1.614
i
c3n8 0.55| 0,10] 4. 4.79| 0,250 | 0,250| 0.28| 0,350 0,50 0,108| 0.327| 2,08| 0.8 f
Cens 0,92 0,17] 9.4 82| 10,20 | 0,417 | 0,417| 0,47 o.&jﬁj‘zzﬂm 1,45
Canio 0.31] 0.06| 3.31 0.061| 3.57] 04141 | 0.141] 0.16] 0.202 | 1| 0.244] 1.56| 0.61
C5H10 048] 0,09| 6,17 0,095| 6.64| 0,218 | 0,218| 0,25| 0,313 | 0.44 o.@ﬂ 0,475| 3.04| 0,95
Ceni2 0,11| 0,02| 1,68 0,022/ 1,81} 0,050 | 04050 0406 0,078 | 0.10| 0,022 0.132| 0,85 0.26
oL 04492 | 0,69 4,91731.47| 9.83 6940|6447 [10,66|
5.
WATER 6,095 | 8.49] 11,70 6.093
Al y 107.3 w
TOTAL 43,45 551,66 19,778 371,60 [45.373 68,821 71,736 26,4670 1
H2+Co 41.87 1215 13,0854 log 048 -2_6_.3_1&1
H2/co 1,68 L3415 3.145 3,46 | 2143 3 1,31
ULTIMATE YIELDS WEIGHT BALANCE #/hr % | #/hr__ || EFFLUENT RATIOS | CONTRACTION: 54,479
% H2/C0 H2 /C0
COFed | #/hr | #/MCF| g/M3 Gal/hr | Gal/MCF[ cc/M3 Wet Gas 345,304 | H2/H20 |5 =g § CO Conversion: 79,845
CI+C2 | 11 sae | 26,50| 1,504 | 26,956 oil 80,238 60,235 || C92/0 |} agg | H2 Conversion: 62,255
ca+r Water (H2) (C02) HpeCOZ 68,820
| 484835 | 38,332,415 | 404858 119,820 119,820 |l (H20) ‘50’12.388 (
Ca+ Total
41,577 | 22.22(1.400 | 23.674 b | 95,23 551,650 |
Utt. Oil Hp¢CO0x SOFH
00,87 164150 1,018 143,843 #/or° #/M gel/r  GPM Yield Calculations assume “oil” is CH2, and is found by difference on Carbon, and
co2 38,334 24415 8,085 0,508 H20 by difference on Hydrogem "Onl" figures ibevefcre include hydrocarbon fraction of
20,424 140,43 ec 01160,235 3,795 9,296 = 0,586 s c_feet t 60 F and 14.7 psig. . Cubic Meters
H20 00.776.916 D16.9850 11,982 0,756 1.437  0,091| meosured at O C. and 14.7 psig. g/M3 = 1691 X #/MCF cc/M3 = 141.3 X gal/MCF. |
¥ 108, 77/6. 110,851 6.965 18,798 1.185
In product gss only HpO 107,838 64795 12,830 0,815
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SUKNMARY OF EQUIPMENT AND OPERATING PROBLEMS

As 1s invariably the case in the early stages of the
development of a new process, many operating and equipment
problems were met at Montebello and most of them in connection
with the synthesis reactor system have been solved satisfactorily.
During the solution of these problems, much.valuable knowledge
and experience was gained, A discussion of these problems is
included in the present report in the hope that this may result
in the saving of both time and money at other laboratories where
similar problems may be encountered.

1. Valves and PFittings

It was found that copper and brass were not suitable for
practically any service in the sensrator or synthesis systems,
Besides being not recommendable for high pressures and tempera-
tures, these materials were attacked by the synthetic water-
soluble and oil-soluble products, as well as by the fresh synthesis
gas. Forged steel or cast steel valves and fittings were found
to be the most practical. Semi-steel, cast iron, and malleable
iron were considered unsafe because these materials tended to
fracture under strain or sudden blows.

Most of the steel valves used at first at Nontebello
were manufactured by the Henry Vogt lachine Company. These valves
were readily available in many styles and types, were easy to in-
stall because of the hexagonal-shaped ends, and were manufactured
by an old, nationally-advertised company; but, by actual exper= .
ience, it was found that almost every type of Vogt valve tried was
unsatisfactory. They frequenitly would leak around the bonnets and

past the seats in every type of ssrvice from cold water to high
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pressure steam. The possibility that this was caused by the type
of service, as suggested by the Vogt representative, was sliminated
when it was found that valveé made by many other manufacturers
were quite satisfactory.

At present the following valves are being used
successfully: Edwards (globe); Crane, Chapman, and Worchester
(gate): Nordstrom (cock); and Grove and Dregon (meter)., The
latter two are 1/4" barstock valves used onlorifice runs and meter
manifolds. Barstock valves have usually proved unsatisfactory,
but thesc two appear to be made with more precision than is nor-
mélly encountered,

Nordstrom plug valves (cocks) have bcen ussd on catalyst
lines and although they have been the best of those tried, they
arc not completely adequate. Other kinds tried were Porter,
Wedgeplug, Hamer, and Walworth; but there does not seem to be any
small valve available which will give tight shut-off on high
pressure lines containing powdered catalyst and hot (650-700°F,)
gas, | |

2. Threaded Pipe Connections

In order to get leak=-proof threaded pipe connections,
it was necessary to cut perfect pipe threads., There was a
tendency lor the workmen to use whatever pipe-die lubricant was
handy:motor oil, carbon tetrachloride, or ocven water, Pipe
threcad troubles were ended when the use of Sultex B cutting oil
was made mandatory except for oxyren lines where the use of vater
was continued,

Pipe thrcads on oxygen lines were sesl ed with litharge
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and glycerine, whereas white lead was employed on other lines,
White lead was not entirely satisfactory; it was exXpensive, prone
to be wasted, poisonous, and unsuitable for hot lines. Several
commercial compounds proved to be more adequate., "PIPETITE-Stik"
compound made by Lake Chemical Company of Chicago, Illinois,
fulfilled the requirements of a general purpose sealer, and was
obtained in convenlent pencil-lensth sticks for sasy &pplication,
"Aviation Permatex" was also satisfactory. On hot lines which
were to be disconnected latsr, the threads were coated with
"Seal-rite No. 5" made by Macksons Company, New York, N. Y. This
key-paste type of material permitted breaking connections easily
even after extonded exposurs to high temperature. Since it was
water-soluble in absence of heat, it was used only on steam and

hot-gas lines,

3. Steam Traps

Yarway steam traps wore tried on the 185 psig utility
steam lines but were observed to be subject to fouling by small
pieces of scale in the lines, This micht have becn sliminated
by filters in the line, but Armstrong traps worked very well with=-
out the added sxpense of filterg.

4, Packing

The piston=-rod packing glands on the recycle compressor
and on the generator quench-water pumps leaked frequently on high
pressure or after several weeks of service. The rods were often
scored by metallic packing such as Durametallic, and impregnated

asbestos packing would not hold up uncder pressure and wear,
Garlock Chevron packing alleviated this problem. At the present
time all hand operated oxy,en valves are packed with dry Johns-
Manville pure braided asbestos. MNotor actuated valves on oxygen
service are lubricated with Nordstrom DC-234-3, a silicone base
lubricant,
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The meters were connected to the taps as indicated in

the table below:

DISTANCE
METER RANGE TAPS BETWEEN TAPS
Cat Dens. or No., 1 4P 100" H20 i, 2 31.2"
Cat Dens. or No. 2 &P 100" 2, 3 31,2"
No, & dp 200" 3, 4 62,.4"
No. 4 4p 50" 4, 5 62 ,4"
Stean He ader or No, & dP son 5, 6 31.2"
Total &P 500" 1, 5 187.2"

The main Aifficulties experienced with the delta-P

system were caused by plureing of the pressure taps and getting

catalyst into the meters. The final scheme which proved satis-

are 7, following. The filter eclements
& ’

1

tif

[

factory is shown in
were made from 1" stainless-steel irmersion tubes (porosity E)
menufactured by Micro Metallic Corp., Brooklyn, N. ¥. Aloxite
filters had been tried before, but they were not only too fragile
but plugged too easily.
The orifice unions sorved two purposes: to take up

the pressure drop from the bleed gas supply and to allow the aven
distr 'bltion of the blced gas. One bleed gas supply was used for
the threce bottom taps, and one for the remaining taps. When

8ve rytqi g was functioning properly, the flow of bleced gas could
be varisd several fold without affeccting the delta-P readings.
Fach tap was purged with 300-500 SCFH of bleed gas. The gas

led through the lower two taps was considered part of the recycle

and added therecto.
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The following formulas were uscd to compute catalyst

data:

ht. {ft,) x 12 . 62,4
Total dPs: Cat, Dense.

weter)

total height (ft.) = 5.2 x total 4P
cat, dens.,

plus 1(1)

CATALYST DENSITY

density (#/cu. ft.)

n

2 x dP No. 1

or dP Ho. 1 plus dP No. 2

u

CATALYST INVENTORY

Inventory (pounds) = tobal bad ht. x C.68 x cat.dens, (2)

\l)Added beoceuse the first pressure tap is 1 foot from reactor

(2)

bottem,.
\

‘The area of open cross-section in the reactor wag 0,686 sqe ft.






