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Slurry Phase Fischer-Tropsch Synthes

Cobalt Plus a Water-Gas Shift Catalyst
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Summary

Experiments to study cobalt-catalyzed reactions of light 1-alkenes added to
synthesis gas feed have been performed. Data have been collected at 220°C, 0.45 to 1.48
MPa and a synthesis gas flow rate between 0.015 and 0.030 N1/(gcatmin) with H,/CO of
145 to 2.25. GH,, CH,, and C,H; were added to the synthesis gas feed in
concentrations ranging from 0.5 to 1.2 mole% of total feed. For each material balance
in which 1-alkenes were added, a material balance was performed at similar process
conditions without 1-alkenes added. This use of "base case" process conditions should
make data analysis and interpretation easier. Material balances without added 1-alkenes
were also repeated to allow verification of catalyst selectivity stability. A total of 49
material balances were performed during a single run which lasted over 2,500 hours-on-
stream. The hydrocarbon data have now been completely analyzed and are reported
herewith.

Data correlations are still being made. One set of preliminary conclusions are
that C;/C, ratios are increased by ethene addition, C,/C, ratios are increased by propene
addition, and C,/C, ratios are increased by 1-butene addition. Thus, it appears that 1-
alkenes may incorporate into growing chains on the surface of the catalyst. Further
evidence for incorporation can be seen by comparing the selectivity to the n-alcohol one
carbon number higher than the added 1-alkene. The yield of this n-alcohol increases
when alkenes are present. The sensitivity of hydrocarbon distribution to process

variables seems to be greater on cobalt than on iron catalysts.



Introdaction

We have reported previously on the activity and selectivity of a Co/MgO//kieselguhr
catalyst. The selectivity to desired high molecular weight products increased with decreasing
H,/CO ratio and increased with decreasing space velocity. Figure 1 shows the C, fraction
increasing and the C,,* fraction decreasing with increasing space velocity. On Figure 1,
the data points have been labelled with the in situ ethene to ethane ratio that was observed
during normal synthesis. The ethene to ethane ratio decreases with increasing space
velocity. Thus, the cause of this selectivity trend cannot be definitively established, on the
basis of these experiments. We therefore wanted to study the reactions of 1-alkene in the
cobalt Fischer-Tropsch synthesis by adding them directly to the feed. By understanding the
role of important secondary reaction, we can potentially learn how to optimize the yield to
desired high molecular weight products.

As further evidence for the importance of secondary reactions on cobalt, we have
observed that the sensitivity of the hydrocarbon distribution to process variables seems to
be greater on cobalt catalysts than that encountered with iron catalysts. This implies that
secondary reactions, such as chain incorporation, as well as l-alkene hydrogenation and
isomerization, may be important in determining the final product distribution.

The objective of this part of our work is to develop a more fundamental
understanding of the role of 1-alkenes in the hydrocarbon chain growth process on cobalt-
based catalysts. In particular, we are concerned with the effects of process variables on the

hydrocarbon product distribution and the secondary reactions of 1-alkenes.



The published literature contains very little information on reactions of added 1-
alkenes during the Fischer-Tropsch synthesis on cobalt. Most alkene addition studies on
cobalt were performed in conjunction with a more extensive study of feed additions to iron
catalysts; as a result, cobalt catalysts were studied at only a few different process conditions.
Although the consensus appears to be that 1-alkenes are incorporated into growing chains
on the cobalt catalyst surface, there is little agreement as to the extent to which
incorporation affects the product distribution. Further, no studies exist which cover a wide
range of process conditions. Our study will attempt to quantify the effect of 1-alkene
incorporation and correlate the effect of 1-alkene incorporation on the hydrocarbon product

distribution with process variables.

Experimental

The experiments were performed in a continuous, mechanically-stirred, one-liter
autoclave. The slurry reactor and ancillary equipment are described in detail elsewhere
(Huff and Satterfield, 1982). The reactor and its contents are well-mixed and the reactor
has been shown to operate free of heat and mass transfer limitations (Huff, 1982; Huff and
Satterfield, 1982; Huff and Satterfield, 1984b).

The reactor was initially charged with 400 g of n-octacosane. The n-octacosane had
been previously recrystallized in tetrahydrofuran (>99.9% purity) to remove a bromine
impurity.

The cobalt catalyst used is a Co/MgO on SiO, This catalyst was prepared for us

by an outside laboratory and is of the approximate composition of the cobalt catalysts used



at Ruhrchemie (Storch et al., 1951). The nominal composition of the catalyst, as reported
to us by its manufacturer, is 21.4 wt.% Co (as Co), 3.9 wt.% Mg (as Mg), and the
remainder diatomaceous earth.

Supplied as an extrudate, the catalyst was ground and sieved to 52 to 92 um (170 to
270 ASTM Mesh). Following sieving, 17 grams of the catalyst were placed in an external
reduction vessel. The catalyst was held in this reduction unit with a 7 pm frit while
hydrogen (prepurified, MedTech Gases, Inc.) was brought on-stream at a flow of 1.36
Nl/min (approximately 10,000 V/V/hr). At this flow rate, the pressure in the vessel as 0.79
MPa. The temperature of the reduction tube was increased steadily from 25°C to 330°C
over 4 hours while the inlet flow rate was held constant. During this period the pressure
in the reaction vessel increased to 0.97 MPa. The reduction unit was then held at 330°C
for 1.5 hours. The unit was then pressured with helium and rapidly cooled. The unit with
the catalyst was weighed, and comparison with the initial weight indicated that the catalyst
lost 18 wt.% during reduction. The reduced catalyst was added to the one-liter autoclave
reactor which contained molten n-octacosane under helium.

After reduction, the catalyst was allowed to achieve stable activity and selectivity and
then process variables were manipulated to provide data over a broad range. Table 1 shows
the process conditions for the material balances performed during 1-alkene additions. Data
were obtained at 220°C, 0.45 to 1.48 MPa and a synthesis gas flow rate between 0.015 and
0.030 N1/(gcat'min) with a H,/CO ratio of 1.45 to 2.25. The CO used in these experiments
was CP grade (Granite State Oxygen, Inc., Matheson Gases, Inc., and MedTech Gases, Inc.)

and the H, was prepurified grade (MedTech Gases, Inc.). 1-alkenes were premixed with



the CP grade CO and analyzed by Matheson Gases, Inc. Analyses were verified by GC to
range from 1.8 to 2.2 mol.% 1-alkene in CO.

Three light 1-alkenes were added to the synthesis gas feed separately; they were
CH,, CH,, and C,H; which were added in quantities to comprise from 0.5 to 1.2 mole%
of total feed. At these feed rates, the added 1-alkenes é.re present in concentrations ranging
from 2 to 10 times the normal. 15 material balances were performed adding C,H,, 6
adding C,H,, and 8 adding C;H;. These light 1-alkenes were chosen because they are not
condensed to any significant extent in either the hot or cold traps. Thus, analysis of these
light 1-alkenes is very accurate, and will allow us to close material balances on the added
component or at the added component carbon number.

Products, liquid hydrocarbons and water, are condensed in two traps, one kept at
85°C and reactor pressure, the other at 1°C and 0.34 MPa. Material balances which were
included in the analysis were required to close between 97 and 103% on oxygen, which was
chosen as the material balance closure criteria because carbon and hydrogen accumulate in
the reactor (Huff, 1982; Donnelly et al., 1988).

Products were analyzed with three gas chromatographs, as described by Huff et al.
(1983). A Hewlett-Packard 5880 with a dimethyl silicone capillary column and flame
ionization detector (FID) was used for hydrocarbon analyses of non-condensable gases and
the organic phases from the hot and cold traps. Aqueous liquid samples from the hot and
cold traps, and non-condensed water and oxygenated hydrocarbons were analyzed with a
Hewlett-Packard 5710 using a glass column packed with 60/80 mesh Tenax and a thermal

conductivity detector (TCD). A Carle/Hach refinery gas analyzer Series S AGC 111-H was



used for the analysis of non-condensable gases, particularly H,, CO, and CO,. Tie
components, CO,, CH,, and C, and C; compounds, were used to match the analyses from
the three gas chromatographs and provide complete product distributions for each material
balance.

Material balances were performed over periods of 6 to 24 hours, with at least 10
hours allowed between material balances to ensure steady-state operation. When the
reactor temperature or pressure was changed, at least 48 hours were allowed between
material balances. For each material balance in which l-alk.enes were added a material
balance was performed at similar process conditions without 1-alkenes added. This use of
"base case" process conditions should make data analysis and interpretation easier, as it
facilitates simple comparison of hydrocarbon selectivity with and without alkene addition.
Material Balances without added 1-alkenes were also repeated to allow verification of
catalyst selectivity stability. A total of 49 material balances were performed during a single
run which lasted over 2,500 hours-on-stream. The data from the material balances is

presented in Appendix A.

Results and Discussion
The added alkene concentration was varied from approximately 0.5 to 1.5 mol% of
total feed. The majority of the data were collected at a reactor temperature of 220°C.
The data on ethene additions are most complete, with the data on propene and 1-
butene taken mostly to see how trends observed with ethene are general for higher alkenes.

Comparing C5/C, ratios of ethene addition material balances to base-case indicates



ethene incorporates (see Appendix A). Analogous analyses for propene and 1-butene also
indicate that they may also incorporate, but to a lesser extent. Figure 2a shows a Schulz-
Flory plot of without 1-alkene additions and Figure 2b shows the same process conditions,
but with ethene added to the feed. Evidence of alkene incorporation can be seen by
examining the relative yield of the n-alcohol one carbon number above the added 1-alkene.
This yield of this alcohol can be seen to be higher than the material balance without added
alkene by visual examination of the Schulz-Flory plots in Figures 2a and 2b. The relative
yield of all compounds one carbon number above is probably increased when 1-alkenes are
added, but alcohols are most easily seen because they are produced in such low quantities

and therefore differences between material balances can be readily observed.

Conclusions

C,/C, ratios are increased by ethene addition, C,/C, ratios are increased by propene
addition, and C,/C, ratios are increased by 1-butene addition. Thus, it appears that 1-
alkenes may incorporate into growing chains on the surface of the catalyst. Further
evidence for incorporation can be seen by comparing the selectivity to the n-alcohol one
carbon number higher than the added 1-alkene. The yield of this n-alcohol increases when
alkenes are present.

Future work will focus first on accurately quantifying the extent to which 1-alkenes
incorporate and second on determination of the effect of process variables on the extent of

incorporation.
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TABLE 1

H2+CO
P H2/C0in

MPe)] [moler) ([l/min)
0.7 2.02 1.143
0.7 1.85 0.256
0.79 2.05 0.253
0.79 1.25 0.253
0.79 1.33 0.262
0.7 1.7 0.278
.79 1.76 0.283
.79 2.21 0.506
0.79 2.21 0.518
0.7 1.45 0.492
0.9 1.45 0.490
0.7% 1.73 0.505
0.7 1.73 0.509
0.79 1.58 0.297
0.7 1.58 0.299
0.79 1.76 0.310
0.79 1.76 0.297
1.48 1.85 0.305
$.48 1.85 0.305
1.48 1.61 0.491
1.48 1.61 0.486
1.48 1.81 0.682
1.48 1.92 0.481
1.48 1.92 0.480
1.8 1.9 0.496
1.48 2.15 0.501
1.48 2.15 0.504
1.48 2.15 0.517
1.48 2.15 0.49
1.48 1.92 0.480
1.48 1.63 0.472
0.45 1.61 0.486
0.45 1.63 0.501
0.45 1.65 0.49%
0.45 1.9 0.491
0.45 1.70 0.495
0.45 1.73 0.498
0.45 2.25 0.500
0.45 2.25 0.500
0.45 2.25 0.493
0.45 2.30 0.514
0.45 1.7 0.492
0.45 1.63 0.486
0.79 1.6% 0.292
0.79 1.62 0.292
0.79 2.1 0.522
0.79 2.21 0.522

ADDED

FLOW COMPONENT

ADDED
FLOW
(t/min)

-------

.......

0.00363

-------

-------

16 or 46
10 or 49
10 or 48



H/CO=2, P=0.79 MPa, T=240C
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Figure 1.  Decrease in desired products with increasing H,/CO and ethene to
ethane ratio. No 1-alkene added.
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A”PENDIX A

Complete Activity and Hydrocarbon Data

for 1-Alkene Addition Experiments



SAMPLE#:

98.26

I/M IN= 1.143 FEED RATIO= 2.020
RATE QO+H2 (MILLIMOLES/MIN)= 10.394

PERCENT METHANE= 11.133

7.80472

OCTACOSANE MOLES QUT/MIN= 0.2097E-05

98.61 TOIWI=

H20= 0.50712 Q02= 0.00519

XOO+H2= 20.38

O=

PRESS (ATM ABS)=:
USAGE RATIO= 2.230
4.945
MOLE BASIS PERCENT OF FT PRODUCTS

X00= 19.05

= 2.41041

480.0
H= 97.36

PRESSURES (ATM ABS)

97.83

C# PARA AOLE BOLE ISOM ACID NAIC CRBO AROM TOT

TIME (MIN):

TEMP(C)= 240.0

FT MOLES OUT/MIN= O.7480E~03
AVE.MOLWI= 55.25

Xi2= 21.04

PERCENT OXYGENATES=
PERCENT OLEFINS= 37.158
H2= 4.74971

RON: C7.3
C=

[ NUOASAOAPVATONANNVANAHODNANDNOH~NO000O0
N QO LALTANANANAYONTONONNAODOODOOOO
@ 6 6 o o e o e ¢ e ° & 6 0 6 0 9 6 0 6 & 6 ° & & ° * e @
n8n864322111000000000000000000

OCO00000000000000D00000O0O0O0OCO0O00O0O00OD
882833888888388888883338888888
000000000000000000000000000000

28595888333883333888333888383888

L] L * e o A * & o o 4 4 4 L L L L L L A L L A
MO0 0000CO000000000O0000O000O0DODDOOO

8888883838888888888888888888888

L L d L A d A e o L L . Ld L4 Ld 4 4 A * ° * . L d L A L *
OCO00000CO0D00O00O0O0O0O0DDO0DO0OO0DO0DO0DO0DO0O0ODO0OO0ODODODOO
o NOATNNAANTSODTVNNMNMNM et O Q90

L \d d L L LA 4 A A L4 Ld 4 *® & o * o A L L Ad
C000000000000O0O0CCO0O00000O000O0OCOOO

VMILTOOVrHN= Nt Q0

L4 * L * o o o \d * \d e 3 L * 4 4 e 4 L L L4 L [ 4 L [ i L L
0000000000000 O0OO00CO0OCO0OO0OO0O0O0O0COOOO0OO
Q OO NONdAd0O o0 o o0
L L] L] ® L] L4 d L4 ® o LJ LJ L L J Ld * Ld Ld Ld e o L4 L * L4 4
CNAOVTLTFNriOO0OO00O000O0O0DO0O0O0000CDODO0OO0O0O0ODO0OC

v o ~ oMo NNAAQ®
EH8R330A8RINBE8838888

[ ] L] L ] L ] L] L ] L ] L] L] ® L ] o L] L ] L] L] L] L d L L ® L] L J o * [] L] [ ] [ ] .
BDIENAAAAAA1H10000000000000000000
ANMLONOVOROROANMNTNORONOANMLINOIN OO O
N SA303d8R328RNRIRERARS

0.2693E-01
0.1367E-01
0.2942E-04

0.2876E-02

MOLES H2/MIN
MOIFS CO/MIN
MOL.S CO2/MIN
MOLES H20/MIN



7.722

SAMPLE#:

FEED RATIO= 1.850

OCTACOSANE MOLES OUT/MIN= 0.1504E-05

R H4 OO0

USAGE RATIO= 1.905

0.23122

83.56

I/M IN= 0.256
RATE CO+H2 (MILLIMOLES/MIN)=

PERCENT METHANE= 13.147
TOIWL=

7.81130
67.61

97.01
H2O= 2.60759

XOO+H2=

4.111

MOLE BASIS PERCENT OF FT PRODUCTS

80.04 O=

PRESS (ATM ABS)=:

Q0= 1.67463

325.0
XQO= 67.21

H=

C7.4
67.38

C# PARA AOIE BOLE ISGM ACID NAIC CRBO ARM TOT

FT MOLES QUT/MIN= 0.3576E-03
FEED ADDITION L/MIN= 0.002

AVE.MOLWT= 51.42

PERCENT OXYGENATES=
PERCENT OLEFINS= 20.599

TIME (MIN):
PRESSURES (ATM ABS)
H2= 2.85788

TEMP(C)= 240.0

RN
Xi2= 69.20
C=

u4395 TNV A ONRNNN LA NMNdd0000
7501 FONNORMAVINTLTOANN OO0 O0OO0O0O00O0
.« o o e o o e e & 9 & & 9 & & ¢ < & & 2 0 O o s o 4
“mgs31122221100000000000000000
Oooom Oommoommmmmwommmoomwoooo
Q000 O 0 (=} (o= Q00
00000 (o =) omm 00000 (el omooo
L e e & 6 e 92 6 e o & & s € ¢ & & ¢ * e o s o o ¢ o o
000000000000000000000000000000

8853888888883888888388888388888888

000000000000000000000000000000

2R813888388388383888838888888888

011000000000000000000000000000

38883888388 wmmmmmmomwowommomommm

0000000000000 0000000C0000CO00O0G0O0
8388538508884 3883358258883888
C00C00000000000000000000000000
23853858885 882 85988888888888
C00CO000C00000000000000000000000
333899%97493983229888888888888
CHYNHOO0O00000000000000000000000

19888358388

00000

O N <L NN
20203 8133429

0.2333E-~02
0.1367E-02
0.1887E-03
0.2128E-02

MOLES H2/MIN
MOLES CO/MIN
MOLES QD2/MIN
MOLES H20/MIN



8.029

SAMPLE#:

87.72
Q2= 0.21745

I/M IN= 0.253 FEED RATIO= 2.050

PERCENT METHANE= 17.221
TOIWD=

7.81130

OCTACCSANE MOLES QUT/MIN= 0.5615E-06

2 H4 OO

98.23
H20= 2.79651

XQO+H2= 71.13

O=

2.680

MOLE BASIS PERCENT OF FT PRODUCTS

USAGE RATIO= 2.031 RATE COH2 (MILLIMOLES/MIN)=

PRESS (ATM ABS)=:

84.79
Q0= 1.34831

390.0
X00= 72.32

H=

PARA AOLE BOLE 1ISOM ACID NAIC CRBO AROM TOT

75.24

PRESSURES (ATM ABS)

c7.5
TIME (MIN):
TEMP(C)= 240.0

FT MOLES OUT/MIN= 0.5345E-03
FEED ADDITION L/MIN= 0.002
PERCENT OXYGENATES=
PERCENT OLEFINS= 15.489

H2= 2.77251

AVE.MOLWI= 45.69

RUN

XH2= 71.67
C=

C#

OO ASNNONAdANAHOWOON A 00000
6944 73074321100000 00000
1..

ANNNANHOO0O00CO000080000o0doo

8888888888888883832883888888388¢8

000000000000000000000000000000

85588888338388388888838388888888888

0000-00000000000000000000000000

RRed3883883888838888838888888838

000000000000000000000000000000

388358338383383883833888838888

000000000000000000000000000000

888894NRARNS918888559335388883
OC0O00O0OO0O0O00OCO00000000000000000000
wmmwwmnwwmwommmmmmmom wommwmw
0000 C0CO0000O0000000000000000c0o00
889388%35158232228888888883383
O0OMHOOCO0OO0O0O000C0000000000000C000
mmn%ustQﬁM%n 64unwmmmmmmww1wo
964210111111000000000000000000

0
N S ELELT LT RRNRTNRRERR

0.2193E-02
0.1066E-02
0.1720E-03
0.2212E-02

MOLES H2/MIN
MOLES CO/MIN
MOLES C02/MIN
MOLES H20/MIN



SAMPLE#
5.420
8.507

94.15

RATE COH{2 (MILLIMOLES/MIN)=
XCOH2= 47.46
PERCENT METHANE=
TOTWI=
C02= 0.08664

7.71559 I/M IN= 0.256 FEED RATIO= 1.250

OCTACOSANE MOLES OUT/MIN= 0.1809E-05

2 H4 OO0

USAGE RATIO= 1.742

98.51

O=

1.644

MOLE BASIS PERCENT OF FT PRODUCITS

95.74

PRESS (ATM ABS)=:

o= 2.98512 H20= 1.57920

540.0
XCO= 40.53

H=

PRESSURES (ATM ABS)

C7.6
TIME (MIN):
TEMP(C)= 240.0

[]
*

C# PARA AOIE BOIE ISaM ACID NAIC CRBO ARM TOT

FT MOLES OUT/MIN= 0.3732E-03
FEED ANDITION L/MIN= 0.002

AVE.MOLNWT= 55.47

PERCENT OXYGENATES=
PERCENT OLEFINS= 29.258
C= 88.25

He= 2.70880

RN
XHo= 56.47

o w SNNMONDMDHO W DONAAAO0OO00O
7 “53074074321%0000000000
L4

00

32222211100000000000000

< M
N 0 )
o v
MmN
88

9.09
6.32

o
0
5

§888888888838382383888888888¢

000000000000000000000000000000

8888888888888888838338888883888

000000000000000000000000000000

28¥R338888888883388838883388383

000000000000000000000000000000

2888888888888888888383888882388

000000000000000000000000000000

88837A3YRREYIR838885588888888

000000000000000000000000000000
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5.775

SAMPLE#:

8.941

93.22

Q2= 0.09213

TOIWT=

7.72875 I/M IN= 0.262 FEED RATIO= 1.330
OCTACOSANE MOLES OUT/MIN= 0.3414E-06

2 H4 OO0

USAGE RATIO= 1.742 RATE OO+Hz (MILLIMOLES/MIN)=

98.35
H20= 1.65797

XOO+H2= 49.40

O=

5.713
26.325
94.53
MOLE BASIS PERCENT OF FT PRODUCTS

445.0
PRESS (ATM ABS)=:
= 53.40
XCO= 43.47
= 2.79255

86.36 H=

PRESSURES (ATM ABS)

C# PARA AOIE BOIE ISOM ACID NAIC CRBO ARM TOT

TIME (MIN):

TEMP(C)= 240.0

FT MOLES QUT/MIN= 0.4052E-03
FEED ADDITION L/MIN= 0.0C2
AVE.MO

XH2= 56.93

PERCENT OXYGENATES=
PERCENT O,

H2= 2.80249

RIN: C7.7
C=
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2.706

SAMPLE#:

97.01
Q02= 0.01027

PERCENT METHANE= 13.694
TOIWT=

7.68173 I/M IN= 0.278 FEED RATIO= 1.740
OCTACOSANE MOLES OUT/MIN= 0.3366E-06

XQO+HH2= 21.82
H20= 0.77690

O= 100.35

MOLE BASIS PERCENT OF FT PRODUCTS

9.172

USAGE RATIO= 1.334 RATE QOHI2 (MILLIMOLES/MIN)=

PRESS (ATM 25S)=:

FT MOLES OUT/MIN= 0.2130E-03

Qo= 2.34271

1305.0
X0O= 25.61

OXYGENATES=
PERCENT OLEFINS= 29.788

90.06 H= 105.59

PRESSURES (ATM AES)

: C7.8
TIME (MIN):
TEMP(C)= 220.0

C# PARA ACLE BOIE ISM ACID NAIC CRBO AROM TOT

H2= 4.40344

AVE.MOIWT= 49.36

RUN

XH2= 19.64
PERCENT

C=

5.84

0.000 54.63
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MOLES CO2/MIN
MOLES H20/MIN



2.539

SAMPLE#:

98.30

PERCENT METHANE= 10.172
TOIWI=

20.11

7.81130 I/M IN= 0.283 FEED RATIO= 1.760

OCTACOSANE MOLES OUT/MIN= 0.2408E-06

2 H4 00

USAGE RATIO= 1.601 RATE CO+H2 (MILLIMOLES/MIN)=
H20= 0.57677 (©02= 0.01137

98.86

XOO+H2=
o=

PRESS (ATM ABS)=:
7.715
MOLE BASIS PERCENT OF FT PRODUCTS

Q0= 2.52047

XO0= 23.77

1320.0
H= 102.82

PRESSURES (ATM ABS)

= 44.70

96.28
4.48381

C# PARA AOLE BOLE ISOM ACID NAIC CRBO ARM TOT

FT MOLES OUT/MIN= 0.3150E-03
FEED ADDITION L/MIN= 0.002
PERCENT OXYGENATES=
PERCENT OLEFINS= 29.951

XH2= 21.62
C=
H2=

RUN: C7.9
TIME (MIN):
TEMP(C)= 220.0
AVE.MO,
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2.600

SAMPLE#:

98.04
C02= 0.00509

PERCENT METHANE= 16.702
TOIWI=

7.80077 I/M IN= 0.506 FEED RATIO= 2.210

OCTACCSANE MOLES OUT/MIN= 0.3154E-06
1.377 RATE CO+H2 (MILLIMOLES/MIN)=

He= 11.52

97.29

H20= 0.31503

X(

o=

5.758

MOLE BASIS PERCENT OF FT PRODUCTS

PRESS (ATM ABS)=:
USAGE RATIO=

XO= 15.55

1525.0
H= 102.97

PRESSURES (ATM ABS)

9.69
97.21

C# PARA AOCIE BOIE ISOM ACID NAIC CRBO ARM TOT

RUN: C7.10

TIME (MIN):

TEMP(C)= 220.0

FT MOLES OUT/MIN= 0.2845E-03
AVE.MO

PERCENT OXYGENATES=
PERCENT OLEFINS= 30.686

C=

H2= 5.18264 O= 2.19286
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MOLES H20/MIN



3.160

SAMPLE#:

99.30
0.00473

Q2=

PERCENT METHANE= 10.217
TOIWD=

7.80077 L/M IN= 0.518 FEED RATIO= 2.210
OCTACOSANE MOLES OUT/MIN= 0.3935E-06

Q H4 00

XOOH2= 13.68

98.97

o=

17.944

25.744
MOLE BASIS PERCENT OF FT PRODUCTS

USAGE RATIO= 1.875 RATE CO+H2 (MILLIMOLES/MIN)=

PRESS (ATM ABS)=:

QO= 2.26206 H20= 0.30070

XC0= 17.65

H= 100.37

PRESSURES (ATM ABS)

1200.0

99.34
5.05051

C# PARA AOIE BOIE ISOM ACID NAIC CRBO ARM TOT

TEMP(C)= 220.0
FT MOLES OUT/MIN= 0.4983E~03
FEED ADDITION I/MIN= 0.003
PERCENT OXYGENATES=
PERCENT O

RN: C7.11

TIME (MIN):
X2= 14.97

AVE.MD,
C=
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MOLES OO/MIN
MOLES CO2/MIN
MOLES H20/MIN



2.208

SAMPLE#:

Q2= 0.00441

PERCENT METHANE= 13.105
TOIWI= 101.61

7.79946 I/M IN= 0.492 FEED RATIO= 1.450

OCTACOSANE MOLES OUT/MIN= 0.4467E-06
USAGE RATIO= 1.808 RATE OO+H2 (MILLIMOLES/MIN)=

XOO+H2= 10.06

o= 102.33

3.728

MOLE BASIS PERCENT OF FT PRODUCTS

8.78

PRESS (ATM ABS)=:

855.0

XQ0=
C# PARA AOIE BOLE ISOM ACID NAIC CRBO ARM TOT

H2= 4.31205 O0= 3.04619 H20= 0.35767

FT MOLES OUT/MIN= 0.2119E-03
AVE.MOLNWT= 54.26

PERCENT OLEFINS= 32.442

C= 100.12 H= 103.79

PERCENT OXYGENATES=
PRESSURES (ATM ABS)

TEMP(C)= 220.0
XH2= 10.94

RUN: C7.12

TIME (MIN):
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MOLES C02/MIN
MOLES H20/MIN



2.141

SAMPLE#:

8.476

99.18
0.00434

Q2=

9.79
PERCENT METHANE=

TOTWI=

7.80340 IL/M IN= 0.490 FEED RATIO= 1.450

OCTACOSANE MOLES OUT/MIN= 0.4022E-06

FEED ADDITION L/MIN= 0.004 C2 H4 OO

H20= 0.18089

97.73

XOO+HH2=

MOLE BASIS PERCENT OF FT PRODUCTS

PRESS (ATM ABS)=:
USAGE RATIO= 1.632 RATE QO+H2 (MILLIMOLES/MIN)=
9.772

CO= 3.09647

1700.0
XoOo= 11.77

C# PARA AOLE BOIE IsaM ACID NAIC CRBO ARM TOT

FT MOLES OUT/MIN= 0.4221E-03
C= 100.58 H= 101.06 O©O=

RUN: C7.13

TEMP(C)= 220.0
AVE.MOLKT= 40.16
PERCENT OXYGENATES=
PERCENT OLEFINS= 35.704
PRESSURES (ATM ABS)

H2= 4.36191

TIME (MIN):
XH2= 13.25
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MOLES CO/MIN
MOLES CO2/MIN
MOLES H20/MIN



2.018

SAMPLE#:

Q02= 0.03049

PERCENT METHANE= 17.947

8.96

7.82183 L/M IN= 0.505 FEED RATIO= 1.730

OCTACOSANE MOLES OUT/MIN= 0.4163E-06
USAGE RATIO= 2.175 RATE OO+H2 (MILLIMOLES/MIN)=

H20= 0.16910

XQO+H2=
O= 100.00 TOIWr= 100.32

MOLE BASIS PERCENT OF FT PRODUCTS

0.2069E-03
7.70
3.760
32.077
99.22

PRESS (ATM ABS)=:

0= 2.80218

XQ0=

v,

1625.0

H=

PRESSURES (ATM ABS)

RUN: C7.14

TIME (MIN):

TEMP(C)= 220.0

FT MOLES OUT.

AVE.MOLWI= 45.67
9.68

PERCENT OXYGENATES=

PERCENT O

C= 101.07

H2= 4.74378

C# PARA AOIE BOIE ISOM ACID MNALC CREO ARM TOT

XH2=
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MOLES CO2/MIN
MOLES H20/MIN



1.930

SAMPLE#:

97.97

PERCENT METHANE= 10.527

8.50

TOTWI=

7.80998 I/M IN= 0.509 FEED RATIO= 1.730
o0

OCTACOSANE MOLES OUT/MIN= 0.4164E-06

97.35

O=

7.081

MOLE BASIS PERCENT OF FT PRODUCTS

USAGE RL{TO= 1.295 RATE OQOH2 (MIILIMOLES/MIN)=

PRESS (ATM ABS)=:
XCO= 13.33

1345.0

9.98
97.65 H= 101.93

PRESSURES (ATM ABS)

H2= 4.77490 OO= 2.70306 H20= 0.19556 CO2= 0.00354

C#i PARA AOLE BOIE ISOM ACID NAIC CRBO ARM TOT

TEMP(C)= 220.0

FT MOLES QUT/MIN= 0.36S0E-03

FEED ADDITION L/MIN= 0.004 C2 H4
AVE.MOIWT= 38.16

PERCENT OXYGENATES=

PERCENT OLEFINS= 33.523

RON: C7.15

TIME (MIN):

O=

9.22
48.10
8.36
4.22
2.78
1.78
1.16
0.78
0.59
0.47
0.38
0.32
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1.641

SAMPLE#:

97.26

Q2= 0.00390

PERCENT METHANE= 19.545

7.81393 L/M IN= 0.297 FEED RATIO= 1.580
OCTACOSANE MOLES OUT/MIN= 0.2703E-06
USAGE RATIO= 1.754 RATE COHI2 (MILLIMOLES/MIN)=
96.60 TOIWD=

XOO+H2= 12.39
H20= 0.25542

PRESS (ATM ABS)=:
5.310
MOLE BASIS PERCENT OF FT PRODUCTS

Qo= 2.91274

XOO= 11.60

1790.0

H= 99.45 O=

97.57

C# PARA AOLE BOLE Is(M ACID MNAIC CRBO ARM TOT

FT MOLES QUT/MIN= 0.1654E-03

AVE.MOLWT= 42.00
PERCENT OXYGENATES=
PERCENT OLEFINS= 31.374

H2= 4.53557

PRESSURES (ATM ABS)

RUN: C7.16
TEMP(C)= 220.0

TIME (MIN):
XH2= 12.88

C=
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0.4540E~02
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0.3981E-03

MOLES H2/MIN
MDLES CO/MIN
MOLES 002/MIN
MOLES H20/MIN



1.474

SAMPLE#:

Q02= 0.00233

PERCENT METHANE= 10.822
TOIWI= 101.63

11.05

7.60971 1IyM IN= 0.299 FEED RATIO= 1.580
OCTACQOSANE MOLES OUT/MIN= 0.2177E-06

2 H4 00

USAGE RATIO= 2.443 RATE OOHIR2 (MILLIMOLES/MIN)=

H2O= 0.22975

XQO+H2=
O= 101.20

MOLE BASIS PERCENT OF FT PRODUCTS

7.661

99.33

PRESS (ATM ABS)=:

Qo= 2.93388

XO0= 10.37

1530.0
FT MOLES OUT/MIN= 0.2704E-03
FEED ADDITION L/MIN= 0.002
C# PARA AOLE BOLE ISOM ACID NAIC CRBO ARM TOT

AVE.MOwuI= 39.14

TEMP(C)= 220.0
PERCENT OXYGENATES=
PERCENT OLEFINS= 30.734
C= 102.77 H=
PRESSURES (ATM AES)

H2= 4.27925

RUN: C7.17

TIME (MIN):
XH2= 16.03
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. L . e o 4 e L L * L L4 4 L 4 4 . I ? A 4 id 4 * A L
MA 0000 0000000000000 O0DO0O00O0O

0000000000000 0VDO00DO0OO0O0O000O0O0O0O0O00O0
35888888383883838833838833888

L * L o o L e o o 4 . L L L4 U * o L4 d Ad * \d
0000000000000 0DO0D0DO00O0O0O0O0O0O0OOO0OOOCO0OO0O

8n338888883383333333383383888388388388

e ®© e o @ © © O * & © ¢ & e 6 e © 8 6 & O O 6 & & & o o c o
NOAO00000000000000O00OCO0O0O0CO0OO0O0OO0COC

3888888888823332222288288888888
C00CO0OCC00000000000000000000000O0
38899955554533302329888888888
CCO00C00000000000000000000000O0O0
3883%%3978532988822323883838388s
CO000C0000000000000C0C00000000000
3%748753859449889888888828888838
mm&LmemmmOOOOOOOOOOOOOOO00000
S93592gNY99AENNA0089335z888ss
%mLLme&mmm00&&&00000000000000

~ 0 o < VNSO A NOMTINVISNOND
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0.7039E~02
0.4826E-02
0.3827E-05
0.377SE-02

e w

0 /MTN

NIy & addhe

MOLES H2/MIN

MOLES CO/MIN

MDLES CO2/MIN
0

Ly L e

WYY T



1.561

SAMPLE#:

PERCENT METHANE= 18.659
TOIWD= 100.53

7.54164 I/M IN= 0.310 FEED RATIO= 1.760

OCTACOSANE MOLES QUT/MIN= 0.3364E-06
USAGE RATIO= 2.124 RATE OOHI2 (MILLIMOLES/MIN)=

XCO+H2= 11.29

99.65

9.97
3.807
O=
MOLE BASIS PERCENT OF FT PRODUCTS

PRESS (ATM ABS)s:

FT MOLES OUT/MIN= 0.1881E-03

AVE.MOLWT= 44.69
XQO=

1740.0
H= 10l1.52

H2= 4.52558 QO= 2.63166 H20= 0.27301 CO2= 0.00147

C# PARA AOLE BOILE ISOM ACID MNAIC CRBO AROM TOT

PERCENT OXYGENATES=
PERCENT OLEFINS= 29.150

PRESSURES (ATM ABS)

RUN: C7.18
TIME (MIN):
TEMP(C)= 220.0

C= 101.43

XH2= 12.04

6.66
10.36

A2 3A63REBBIRIAANAANBI8358888
> I~

43211110000000000000000000

888888888888888888888888888888

0000000000000 0000000000000c00

88883383338333883338838888838888

00000oooo000000000000000000000

fRRE388388888888888838888883883888
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8888333383883383338388883888388

OOOmmmmmo000000000000000000000

88882588001 8888838883288888888

CO0CO00O000C00000000000000000000O00
238729475982535288823583888888
0000000000000 00000O0000000COCO0O0

AT ARIRA3N88882833883833383883
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¢ 8 8 & 8 85 6 & & 6 & 6 & 5 5 6 & & ¢ o & &
Ooooooooooooooooooooooo

56.02

o.oo
1.28
7.37

o 4 - (RN - HTy)
uqlawnunnlv““aal&&‘aazzz
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LEEEREEE
a422111000000000000000
5012
NANN

000

0.7758E-02
0.4511E-02
0.2513E-05
0.4680E-03

MOLES H2/MIN
MOLES CO/MIN
MOLES CO2/MIN
MOLES H20/MIN



1.010

SAMPLE# :

PERCENT METHANE= 11.043
Q02= 0.00350

7.62

7.82314 L/M IN= 0.297 FEED RATIO= 1.760
OCTACOSANE MOLES OUT/MIN= 0.1808E-06

C4 HB OO0
H20= 0.25122

XQO+H2=

O= 100.00 TOIWI= 100.35

3.581

MOLE BASIS PERCENT OF FT PRODUCTS

USAGE RATIO= 1.200 RATE CO+H2 (MILLIMOLES/MIN)=

PRESS (ATM ABS)=:

o= 2.64363

1425.0
XC0= 16.00

H= 104.52

99.61

PRESSURES (ATM ABS)

C¥¢ PARA AOLE BOIE ISGM ACID NAIC CRBO ARM TOT

FT MOLES OUT/MIN= 0.2496E-03
FEED ADDITION L/MIN= 0.002
PERCENT OXYGENATES=
PERCENT OLEFINS= 53.612
He= 4.77346

AVE.MOLWT= 47.03

RUN: C7.19
TEMP(C)= 220.0

TIME (MIN):
XH2= 10.91

C=

748 07 VO~ YOLTAONN 4 000000000
e o o o o & o *® O e o © & s o o o
(o N =)

00000 0CO0O0VDDO0O0D0DO0OCO0O0000O0DO0OO0O0COCODOO0OO
3833833833833883838883888888888

000o00000000000000000000000000

In1388888888338338388883888888

4nm0.0nwO000000000000000000000000

2888888889888828388888283888833
000000 0DD0DO0O0DO0DDVDO0DO0O0CO0O0OCCODO0DO0O0OO0O0O0O0O0O
288879888858832982545888583838
000000000000000000000000000000

88838183 91838:5238888888888888888

L L4 ® L ® d d [ A A i 4 d * d
000460000000000000000000000000

888K nnnuwmmwummwwmwmwmwmmmm 8

mLL&10000000000000000000000000

S8LRSBASITIARRIAAASEE3383538588
n31710000000000000000000000000

MenenoroagaNNIYenYARINRIRERERS

0.7878E-02
0.4363E-02
0.5773E-05
0.4146E-03

MOLES H2/MIN
MOLES OO/MIN
MOLES C02/MIN
MOLES H20/MIN



2.530

SAMPLE#:

97.16
002= 0.01397

PERCENT METHANE= 23.797
TOTWT=

DATE
OCTACOSANE MOLES OUT/MIN= 0.1209E-06

USAGE RATIO= 1.678 RATE CO+H2 (MILLIMOLES/MIN)=

97.84

XOO+H2= 18.59
H20= 0.96847

O=

5.912

MOLE BASIS PERCENT OF FT PRODUCTS

PRESS (ATM ABS)=: 14.69462 L/M IN= 0.305 FEED RATIO= 1.850

= 4.62242

XCO= 19.79

1470.0
H= 101.60

PRESSURES (ATM ABS)

94.89

C# PARA AOLE BOILE ISGM ACID MNAIC CRBO ARM TOT

FT MOLES OUT/MIN= 0.2830E-03

AVE.MOLWT= 36.66

PERCENT OXYGENATES=
PERCENT OLEFINS= 28.610

RUN: C7.20
TIME (MIN):
TEMP(C)= 220.0
H2= 8.74803

XH2= 17.95

C=

7.77
7.64
5.29
2.66
1.50
1.00
0.88
0.75
0.63
0.36
0.25
0.19
0.13
0.10
0.08
0.07
0.06
0.05
0.03
0.02
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00

000 58.88
0.000 11.62
000
.000
.000
.000
.000
.000

0.000
0.000

2888888888888858888388

0000000000000000000000000

8888338833833833883888883888838888

000000000000000000000000000000

nnnn88388888888888388888883888888

400000000000000000000000000000

38383838383838383383888888888888

000000000000000000000000000000
8883210888883388585355838388383888

0000000000000 00000000000G606600

8883733 1865335888888388888888388888

000000000000009000000000000000

RRB5&AIN msmmmmmwmwmwmwwwmmwom

007420000000000000000000000000

AeR2BYIBIR2IRASN858838855888388
&53221000000000000000000000000

0

VKOO MmenON~
ANNITNOrorgddaId2n32RRNRIIALREIR

0.7248E-02
0.3830E-02

0.1158E-04

0.8024E-03

MOLES H2/MIN
MOLES CO/MIN
MOLES CO2/MIN
MOLES H20/MIN



3.094

SAMPLE#

0.01492

PERCENT METHANE= 12.562
TOIWD= 97.58
Q2=

21.94

OCTACOSANE MOLES OQUT/MIN= 0.8549E-08

C4 H8 OO0

USAGE RATIO= 2.006 RATE QO+H2 (MILLIMOLES/MIN)=

H20= 1.04511

X

O= 100.09

2.911

MOLE BASIS PERCENT OF FT PRODUCTS

95.07

PRESS (ATM ABS)=: 14.48514 I/M IN= 0.316 FEED RATIO= 1.710

o= 5.08032

XO0= 23.84

1395.0

H=

95.19
7.95659

s C7.21
TIME (MIN):
TEMP(C)= 220.0

C# PARA AOIE BOLE IsOM ACID NAIC CRBO AROM TOT

FT MOLES OUT/MIN= 0.3277E~-03
FEED ADDITION IL/MIN= 0.002

AVE.MOIWT= 47.05

XH2= 27.97

PERCENT OXYGENATES=
PERCENT OLEFINS= 45.693
PRESSURES (ATM ABS)

RUN
C=

ANOCOYVAHAOTM OSSNV OYW NHAedOOOO0O0OO0O00O
27096141 m97642110M00000000000
”58”32111100000000000000000000
00000000 0000 o el eNoNoNoNoNoNoNol
mmoooommmmmmmo (o g =] omooooooo
0000 000 00 00 o 0O0O0O0OCOO0o

. e e o 9 o ¢ o o o
000000000000000000000000000000
Q100000 0000 000000000000
000000Ommwmmmoooowoooooooooooo
00000000000000000000000000000

&3] nmmmwomomommwmwmmom 8388888

200000000000000000000000000000

88838838383883838338388888838888888

000000000000000000000000000000

(o g =N BV ONAOO0O Q00000000
Ooomw moooooooooo 000000000

Oooooommmoo0000000000000000000

o 0 o« ONNd 40000 Q00000000
0 nzzlnnwmooooooooo 000000000

0004000000000000000000000000oo

3 BNaNaeRAdlE5385888888888888888
00.5%.10000000000000000000000000

ANRTNaNIORRBANRINB88885588888888

ﬁLLLmeOOOoooooooooommmmmmmmmm

- DO~ ®o O TNOROVAOANMNTNON 0RO
New = SA33335583ARRARAIRERKI’AS

0.6716E~02
0.4288E~02
0.1259E-04

0.8822E-03

MOLES H2/MIN
MOLES CO/MIN
MOLES CO2/MIN
MOLES H20/MIN



2.792

SAMPLE#:

Q2= 0.01491

PERCENT METHANE= 20.454

12.74

OCTACOSANE MOLES COUT/MIN= 0.0000E+00

H20= 0.57605

XOO+H2=

O= 101.35 TOIWD= 100.72

3.923

MOLE BASIS PERCENT OF FT PRODUCTS

8.81

USAGE RATIO= 2.775 RATE OO+H2 (MILLIMOLES/MIN)=

98.02

PRESS (ATM ABS)=: 14.54926 I/M IN= 0.491 FEED RATIO= 1.610

Q0= 5.50950

XQ0=

1665.0
= 41.26

c7.22
TIME (MIN):
TEMP(C)= 220.0

C# PARA AOLE BOIE ISOM ACID MNAIC CRBO ARM TOT

FT MOLES QUT/MIN= 0.2758E-03
PERCENT OXYGENATES=
PERCENT OLEFINS= 32.411
H= 8.25025

PRESSURES (ATM AES)

C= 100.60 H=

RON
AVE.MO!
XH2= 15.19

9089888 R3395935598539888888888
%8“..—742210000000000000000000000

o 000 o 0000
8888883888858888388888883888888

000000000000000000000000000000

8888888888388888888888888388388

000000000000000000000000000000

anN888888833838888338838888388838

s © ® e ® o ¢ e @ e € e ® 6 & 6 © 6 © 0 & o e o o & 5 o o
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88888888888888388338833883838

00000000000000000000000000000

88883851885888885888838888883
0000000000000 0CO000O0O0O000DO0DO0O0O0DO0O0O0O
888988541883333398888888888888

000000000000000000000000000000

8383532332 73865385388388383883833883

018421000000000000000000000000

IRAACAZISIIETNIRABE85838838838
252211000000000000000000000000

2.69

000

nanenereaglyn 985 3a AR IRRRRAS

0.1146E-01
0.7654E~-02
0.2072E-04
0.8002E-03

MOLES H2/MIN
MOLES CO/MIN
MOLES CO2/MIN
MOLES H20/MIN



3.992

SAMPLE#:

0.04619

97.46

Qo2=

PERCENT METHANE= 14.041
TOTWI=

18.41

DATE
OCTACOSANE MOLES OUT/MIN= 0.2521E-06

FEED ADDITION L/MIN= 0.004 C4 H3 OO0

XQO+H2=
O= 96.79
H20= 0.79817

MOLE BASIS PERCENT OF FT PRODUCTS,

2.013

PRESS (ATM ABS)=: 14.53742 I/M IN= 0.486 FEED RATIO= 1.610
USAGE RATIO= 1.534 RATE OO+H2 (MILLIMOLES/MIN)=

XQ0= 23.90

H= 100.69

PRESSURES (ATM ABS)

1490.0
OXYGENATES=
PERCENT OLEFINS= 49.673

= 44.90
8.12468 COO= 5.11914

97.44

C# PARA AOCLE BOLE IstM ACID NAIC C(RBO ARM TOT

FT MOLES OUT/MIN= 0.5998E-03

RON: C7.23
TEMP(C)= 220.0

TIME (MIN):

XH2= 22.78
PERCENT

AVE.MO
C=

149“0%0“211 Q0000

0 DN FTFONWVINO NN

© 49972098753321 00O 00000
* @ o o o 9 & & o o o
ms-l”21110000000000000000000000
$88888388888888888838888888888

000000000000000000000000000000
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000400000000000000000000000000

i \0 ™ O 4000 00009 0000

e o = ® e & ¢ & & 6 o e * & & O O o ¢ O o
015”10000000000000000000000000
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”426000000000000000°0000000000
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0.1085E-C1
0.6838E~02
0.6170E-04
0.1066E-02

MOLES H2/MIN
MOLES CO/MIN
MOLES C02/MIN
MOLES H20/MIN



4.119

SAMPLE#:

97.68

Q2= 0.04762

PERCENT METHANE= 19.000
TOIWT=

19.15%

OCTACOSANE MOLES CQUT/MIN= 0.2375E-06

Q2 H4 00

USAGE RATIO= 1.760 RATE CO+HH2 (MILLIMOLES/MIN)=

97.41
H20= 0.82070

XQO+H2=

o=

4.565

MOLE BASIS PERCENT OF FT PRODUCTS

26.896

PRESS (AIM ABS)=: 14.48250 I/M IN= 0.482 FEED RATIC= 1.610

0= 5.15146

1460.0
XC0= 19.61

H= 100.28

PRESSURES (ATM ABS)

C7.24
21.44
97.35

C# PARA AOIE BOLE ISGM ACID NAIC CRBO AROM TOT

RUN

TIME (MIN):

TEMP(C)= 220.0

FT MOLES OUT/MIN= 0.5745E-03
FEED ADDITION I/MIN= 0.002
AVE.MOLWT= 35.61

PERCENT OXYGENATES=
PERCENT O

C=

H2= 8.02706

ARSI NINAZRANA88392988888
MHQ&LLlOOOOOOOOOOOOOOOOOO00000
§8888888888888388888888888888¢

000000000000000000000000000000

888388838333383338838333383838338888

¢ & o o o & » & & 6 6 6 @ O 6 © & 06 & e & 8 & 6 8 O & & o o
OCO0CO0O0000DO0O00O00DO0OODO00DO0O0D0DO0O0DO0O0DO0OQCO0OO0OO0O0
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OON~ 00000000 0000
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000000000000000000000000000000

88823199882333323388838888883888

0000000&0000000000000000000000
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994742 lmm Oooooooooomoo 00
52

10000000000000000000000ooo

0.00
5.36

RHNRAY23998RON2998583855838888
Q%ZIOO000000000000000000000000

0 [ =] < 0 [} 01234567890
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0.1059E-01
0.6796E-02
C.6282E-04
0.1083E-02

MOLES H2/MIN
MOLES CO/MIN
MOLES C02/MIN
MOLES H20/MIN .



4.158

SAMPLE#:

99.82
Q02= 0.05559

OCTACOSANE MOLES OUT/MIN= 0.2536E-06
USAGE RATIO= 2.348 RATE OO+H2 (MILLIMOLES/MIN)=
PERCENT METHANE= 27.256
TOIWT=

99.54
H20= 0.79657

XQO+H2= 19.38

MOLE BASIS PERCENT OF FT PRODUCTS

3.540

98.46 O=

PRESS (ATM ABS)=: 14.42233 I/M IN= 0.481 FEED RATIO= 1.920

Q0= 4.65243

1430.0
X0= 16.90

H=

PRESSURES (ATM AES)

= 35.44

C7.25
TIME (MIN):
TEMP(C)= 220.0

C# PARA AOLE BOLE ISCM ACID MNAIC CRBO AROM TOT

FT MOLES OUT/MIN= 0.5118E~-03
PERCENT OXYGENATES=
PERCENT OLEFINS= 26.449

C= 100.63

H2= 8.52767

XH2= 20.67

RUN
AVE. MO,

9.84
5.7
3.52
2.14

SBRRRIRAIANABE5338888888
~ -

0000000000000000000000

QO0000Q 000 Q0000
00 mm mmmmmmmm 0QO0 000
00 0 mmw w 00000 WQOO
000000000000000000000000000000
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OCO00O00O0O000O0O0000DD0DO0O0COVDO0ODO0O0O0O0O0O0O0OQOO

ARy8888888833888838388838383883383888

NCOOO0O0O00O00000000060006063603060
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000000000000000000000000000000

888888985833332285259858898833
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8888H5819833335588888883833338888
C0C00O00000C00000000000000000CO00O0
889855878 988252589888898898883
01&310000000000000000000000000
ERRRABRANSINRRNRIZ8E8I8338838

w73110000OOOO&&OOOOOOOOOOOOOOO

01 < NY 890123 0 0> 890
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in
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o
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0.1119E-01
0.6107E-02
0.7298E-04

0.1046E-02

MOLES H2/MIN
MOLES CO/MIN
MOLES CO2/MIN
MOLES H20/MIN



4.053

SAMPLE#:

97.41

Q2= 0.04184

OCTACOSANE MOLES OQUT/MIN= 0.3428E-06
PERCENT METHANE= 18.593

R H4 OO0

USAGE RATIO= 1.871 RATE COHH2 (MILLIMOLES/MIN)=
XQO+H2= 18.93
97.71 TOIWT=

O=

5.138

PRESS (ATM ABS)=: 14.49040 IL/M IN= 0.480 FEED RATIO= 1.920
MOLE BASIS PERCENT OF FT PRODUCTS

98.72

= 4.57209 H20= 0.79124

1355.0
X0= 21.52

Ha

96.63

PRESSURES (ATM ABS)

PARAADIEB)IEISCMACIDMCCREAM‘IM

FT MOLES OUT/MIN= 0.5415E-03
FEED ADDITION L/MIN= 0.003

TEMP(C)= 220.0
AVE.MOLWT= 36.83
PERCENT OXYGENATES=
PERCENT OLEFINS= 22.753
H2= 8.67189

XH2= 20,97
C=

RUN: C7.26
C#

TIME (MIN):

NOHMOMVOUNONIEOWVWO PO N1 OO0 O0O0
“74755977655443221 OO 0OO0000O0DOO0
000

000000.000000000

50
mmmmmmmmmmmmmmmmmmmmmmmm
000000000000000000000000000000
29888882838588858928828383888338
[ecNeoNoNoNoNoNoNoNoNoNajoNoNoNoloNoeloNeNoloNojeNoNeNoNoNolNolNe)

988888888383888888888888888888
NOHOOOOOOO0OO0O0O00000000000000000O0
2888888889838889898988383858338
[eNoNeNoeNoNeNoNoNoNoeNolooNooNoRoNoeNeNojoNoNoNeNoNoNooNoNe
8888073888333883388355888888888

000000000000000000000000000000

8883RA855388853388833338888888

000000000000000000000000000000

28884 838415283548888828888388
OLLTNOO00000000CO00000O0000O00O0O00OO0
SHBYRILTIITIARARNAAS83883383888
252100000000000000000000000000

-
N - EE L T L LEEPE PRI e

0.1137E-01
0.5994E-02
0.5485E~04

0.1037E-02

MOLES H2/MIN
MOLES CO/MIN
MOLES C02/MIN
MOLES H20/MIN



3.383

SAMPLE#:

0.02283

100.43
Q2=

OCTACOSANE MOLES OUT/MIN= 0.1629E-06
PERCENT METHANE= 12.596

H20= 0.57084

XOO+HR2= 15.29

O= 101.15

MOLE BASIS PERCENT OF FT PRODUCTS

1.857

USAGE RATIO= 2.388 RATE OO+i2 (MILLIMOLES/MIN)=

95.37

PRESS (ATM ABS)=: 14.42496 I/M IN= 0.496 FEED RATIO= 1.910

Qo= 4.91599

XQ0= 17.05

1400.0
FT MOLES OUT/MIN= 0.4597E-03
FEED ADDITION L/MIN= 0.004 C4 H8 00
PERCENT OXYGENATES=
PERCENT OLEFINS= 51.517
H2= 8.58416
C# PARA AOLE BOLE ISOM ACID NAIC CRBO ARM TOT

PRESSURES (ATM ABS)

AVE.MOLWI= 46.03

TEMP(C)= 220.0
C= 101.10 H=

RON: C7.27

TIME (MIN):
Xie= 21.32

A HONOCOAAONN DM m5321000 o QO
J70o58w6.nw7.4..54..443322 COO0O0O0O0O0C00O0
~-¢I..57”21100000000000000000000000
(o] (=4 o (=4 000 000
Oammwoo m m mmm Oommo owm
000 (o N =] 0000 00000000 0000
*® e e e & o o e * e e o o e & ¢ o o
000000000000000000000000000000

88888888888888888388838338838883

000000000000000000000000000000

1e28388883383838383888838383833888888838

0000000080006 00606003600066606G60

888888888888888888888888888888

00000000000)900000000000000000

mmmw 12383383833388358838883

o00000000000000000000000000000

3885 mumwmmzmmmmmwmwmommmmmmmwm

000300000000000000000000000000

aBRILAR 888583833888838833
004810000000000000000000000000

9w22.296433n.u1~3332u“” mm%mmmmmwmww

0000000000

ccocoo
© 0O MITNOCONO AN M ~®o O
ANOTNVroagANOINORNIARRNRIRACRI’R

0.1192E-01
0.6826E-02
0.3170E-04
0.7926E-03

MOLES H2/MIN
MOLES CO/MIN

MOLES CO2/MIN
MOLES H20/MIN



3.177

SAMPLE#:

98.29
Q02= 0.02260

PERCENT METHANE= 24.060

14.21
TOTWT=

OCTACOSANE MOLES OUT/MIN= 0.2017E-06
USAGE RATIO= 1.745 RATE CO+H2 (MILLIMOLES/MIN)=

97.53

H20= 0.64059

X

O=
MOLE BASIS PERCENT OF FT PRODUCTS

2.853

PRESS (ATM ABS)=: 14.47856 IL/M IN= 0.501 FEED RATIO= 2.150

= 4.19410

XQ0= 16.31
H= 101.38

PRESSURES (ATM ABS)

1500.0
OXYGENATES=
PERCENT OLEFINS= 26.803

98.20

C# PARA AOLE BOIE IstM ACID NAIC CRBO ARM TOT

FT MOLES OUT/MIN= 0.3861E-03

AVE.MOIWT= 38.29
H2= 9.34843

RUN: C7.28
TEMP(C)= 220.0

TIME (MIN):

Xi2= 13.24
PERCENT

C=

NOe-WMI HHOUNNOITODAINWTO N NA 4000090
683704 19765543321110 00000000
_mwam.b42110000000000000000000000
00000000 loNoloNoNoNoNoNoNoNoNoNoNoNoNoNoNoNeNoNa
ooooooowmmoo Q0000000000000 0000
OO0OO0O000O0 (=N <] 00000000000000000
000000000000000000000000000000

383888888888888222223333333883
C00C00000000000000000000CO0O000O0
577823333888888888888888888883
NOOSOO00OO0O0000000000000000O00O00O00
wmmwmmmomommm 88 wwommwwmmmmmm
0000000000000 00000000C000000C00

8888J3K/338838833383855883883833838
000000000000000000000000000000

33834588353355388855888888838
C00000000000000000000000000000
28955447418833598822332333838
CHUOUMAHHOOOO00000000000000000O0000
MM % %&mﬁw%nwamnwmmmmmmwsmm
763211000000000000000000000000

ANOsnoroadddldARRRARRIRISRRRR’R

0.1324E-01
0.5939E-02
0.3199E-04
0.9C70E-03

MOLES H2/MIN
MOLES CO/MIN
MOLES C02/MIN
MOLES H20/MIN



3.225

SAMPLE$ :

98.55
QO2= 0.02348

PERCENT METHANE= 15.420

00

OCTACOSANE MOLES QUT/MIN= 0.2350E-06
USAGE RATIO= 1.796 RATE QO+H2 (MILLIMOLES/MIN)=

99.08 TOIWI=

H20= (0.64992

XCO+H2= 14.34

C2 H4

O=

5.639

MOLE BASIS PERCENT OF FT PRODUCTS

PRESS (ATM ABS)=: 14.41706 Iy/M IN= 0.504 FEED RATIO= 2.150

o= 4.21923

1465.0

H= 100.14

PRESSURES (ATM ABS)

97.32

C# PARA ACIE BOIE ISGM ACID NAIC CRBO ARM TOT

FT MOLES OUT/MIN= 0.4458E-03

ADDITION L/MIN= 0.003

AVE.MOIWT= 38.60

PERCENT OLEFINS= 23.982

XH2= 15.54 XCO= 18.61
PERCENT OXYGENATES=
Ho= 9,21339

O=

TEMP(C)= 220.0

RN: C7.29 .

TIME (MIN):

ERETEE RIS FEERFEREEVESEERERE:
mus4..41._100000000000000000000000
(= Q
888888688888888388888888888¢888
0000QO000000000000000000000000

38388333338383883838888838838838

000000000000000000000000000000

a8R83383883838888328888888883888

01000000000000000000000000000

388388383833883383383883883888
0

00000000000000000000000000000
885898583333835584848888988888
000000000000000000000000000000
$88%9:1855389828889898888888888
(e NoRoNeoNoNofoNeNoNoNeloaNeNoloNoNoNoNuioNoNoNoNoNoNaNeNoNaNel
RFIBEEIIRNBE888583883338388888888

e e e o o 6 3 6 & 6 0 0 6 ° 5 6 - &6 ° © 06 o & & O o s o o
WeTN1O000000000000000000000000O

RE3BILRIZARIARANIRAAB8885383888

772110000000000000000000000000

0.00

ANmenereagl N e RARHNRIRERERS

0.1321E-01
0.6050E-02
0.3367E-04

0.9319E-03

MOLES H2/MIN
MOLES CO/MIN
MOLES CO2/MIN
MOLES H20/MIN



3.254

SAMPLE#:

99.97
Q2= 0.02341

PERCENT METHANE= 12.138

TOTWT=

DATE
OCTACOSANE MOLES QUT/MIN= 0.2836E-06

C4 H8 OO0

AVE.MOINWT= 47.06 USAGE RATIO= 2.005 RATE OO+HH2 (MILLIMOLES/MIN)=
O= 100.65

2.736

MOLE BASIS PERCENT OF FT PRODUCTS

%.35125 H20= 0.60548

PRESS (ATM ABS)=: 14.41312 I/M IN= 0.517 FEED RATIO= 2.150
XQO= 19.15 XOOHI2= 14.11

Qo=

H= 98.26

PRESSURES (ATM ABS)

1500.0

99.72

RUN: C7.30
TIME (MIN):

TEMP(C)= 220.0

FT MOLES OUT/MIN= 0.4507E-03
FEED ADDITION L/MIN= 0.003
Xi2= 17.86

PERCENT OXYGENATES=
PERCENT OLEFINS= 47.445
C=

H2= 9.12620

DA 4OON [ ] SO NOVO T Oed 00000
94849 m 5“5443321110“00000000
”66”21100000000000000000000000
[oBeRoNe] 0000000000
88888888888888888888 g
8888 3 85888338383

000000000000000000000000000000

8388338338833333333833388338338

o00000000000000000000000000000

R3]57838388338383888338838383888

200000000000000000000000000000

owmmmwmwmmmwmmwwmmmmmmwwmmmomm

000000000000000000000000000000

8888A358535883338853583838383388

000000000 Loooooooooooooooooooo
Q 0 N K ONNHA40O000O0 0000 (=}
88833A785888325533388838383883388
L A 4 ° L * \d L4 L A L e * i L L A 4 L L
OCO0O0OMDOOODODOCOOCOOC 0000000000000000

588535888888888888888

000000000000000000

1.35
0.74
0.40
0.24
0.1C
0.10
0.07

C.00
0.85
4.38

¥
£

7 0.52
8 0.45
9 0.43
10 0.43
11 0.42
12 0.41
13 0.39

13AR8383588888

35.70
4.96
2.23
4 7.51 26.30
5 1.04
6 0.71

1l
2
3

0.1342E-01
0.6396E-02
0.3441=-04
0.8901E-03

MOLES H2/MIN
MOLES CO/MIN
MOIES CO2/MIN
MOLES H20/MIN



2.925

SAMPLE#

98.40
Q2= 0.02266

PERCENT METHANE= 15.505

OCTACOSANE MOLES OUT/MIN= 0.2512E-06
TOIWT=

C3 H6 OO0

H20= 0.61932

XOO+H2= 13.27

98.30

o=

MOLE BASIS PERCENT OF FT PRODUCTS

2.760

PRESS (ATM ABS)=: 14.42364 L/M IN= 0.494 FEED RATIO= 2.150
USAGE RATIO= 1.557 RATE OCO+H2 (MILLIMOLES/MIN)=

1465.0

XOO0= 20.42
H= 101.28
OO= 4.16445

97.53

PRESSURES (ATM ABS)

C# PARA ACLE BOIE ISOM ACID NAIC CRBO AROM TOT

TEMP(C)= 220.0

FT MOLES OUT/MIN= 0.4758E-03
FEED ADDITION L/MIN= 0.003
AVE.MOIWT= 40.04

PERCENT OXYGENATES=
PERCENT OLEFINS= 44.187
H2= 9.28235

RUN: C7.31

TIME (MIN):
XH2= 14.79

C=

NSNS NOMOG Y NA OO0 O0O
0

211000000000000000000000

5.74
000 39.31
4. 38

000

88888888838882888888828888
ooowwom w moo m (=R =N 0000

88888388838833838388338383838883888888

000000000000000000000000000000
8812388888888388888883888888888888

NCOOCOOO0O000CO00000000000CO000000

88888888888383838838888383838338
oo

e & o o o 6 6 s o & s 0 o ¢ & o o & & OO0 & o & o o
0000000000000000000000000000

0.000 40.83
0.000
0

0

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0

0
0.000

888351838888388835585338883833338
000000000000000000000000000000

888R1888888535588833383858883338

e & @6 o © & & 6 o & ¢ O o o o e @ & o o o
000000000000000000000000000000

2223058088333288383338333838888
000210000000000000000000000000

(o Xl ] o OSSO ¢ 63211 o
2988893 RREIRNIRAS188885588888

848110OOOOOOOODOOOOQmmmmmmmmmm

Anmenereag NN naaRANRIRERRAR

0.1319E-01
0.5920E-02
0.3221E-04

0.8804E-03

MOLES H2/MIN
MOLES CO/MIN
MOLES C02/MIN
MOLES H20/MIN



3.010

SAMPLE#:

97.89

Q02= 0.01454

PERCENT METHANE= 12.239
TOIWD=

OCTACOSANE MOLES QUT/MIN= 0.1817E-06

C3 H6 00

USAGE RATIO= 1.799 RATE COHH2 (MILLIMOLES/MIN)=

H20= 0.58652

XQOHH2= 14.06

98.41

O=

2.933

MOLE BASIS PERCENT OF FT PRODUCTS

PRESS(ATM ABS)=: 14.34504 I/M IN= 0.480 FEED RATIO= 1.920

98.10

O= 4.64931

1500.0
X0O= 18.31

He=

AOLE BOILE 1IsaM ACID NAIC CRBO ARMM TOT

97.16
8.79959

FRESSURES (ATM ABS)

s C7.32
TIME (MIN):
TEMP(C)= 220.0

PARA

PERCENT OXYGENATES=
PERCENT OLEFINS= 48.472

XH2= 17.16
C=

FT MOLES OUT/MIN= 0.4036E-03
C#

FEED ADDITION IL/MIN= 0.003

RON
AVE.MO

ALAOINHANNO T O P O H 100000
6076554433221 10 mooooooo

21100000000000000000000000

547
434

>
60
45
M <«

38888888888888888888838888888

000000000000000000000000000000

238338338338388888838888888

000000000000000000000000000000

FBNRN383888888888888888888388888

100000000000000000000000000000

88888888888888888888883838888888

0000000000ooooooooooooooooooom

OMY~IN (e st s W] OO NNA000CO QOO
mmoo.u.lomoooo Oooooooooomwoooo

C0000000000000000000000000000o
~in O NONNE95888888888
888RAS8588388835388 8895 wmmmww
[ ] L ] L] L] L] ° [ ] * [ ] [ ] L] * L ] L ] [ ] £ ) L]
0C00C000000000000000000000dd8oo

8883nEYNA3538853388888888888888

007210000000000000000000000000

FONVOVAELTNAODNNRANAISM Neded
698496544_4433333211%0M0°0mm0wm
NN AOCO0000000000000000O000O00O0O0O0O0O
ANOTONONC < VRO OANMTINOV~NORNO
N 1uu1—b1.11122222222223

0.1204E-01
0.6363E-02
0.1990E-04
0.8026E-03

MOLES H2/MIN
MOLES CO/MIN
MOLES 0D2/MTN
MOLES H20/MIN .



2.221

SAMPLE#:

002= 0.02229

PERCENT METHANE= 10.810

OCTACOSANE MOLES QUT/MIN= 0.1616E-06
TOIWI= 97.42

97.01

XQOH2= 10.55

O=

MOLE BASIS PERCENT OF FT PRODUCTS

2.631

PRESS (ATM ABS)=: 14.35425 I/M IN= 0.472 FEED RATIO= 1.630
USAGE RATIO= 1.107 RATE QO+H2 (MILLIMOLES/MIN)=

Q0= 4.99312 H20= 0.52692

XO0= 18.27
H= 103.49

1525.0

96.32

PRESSURES (ATM ABS)

C# PARA AOLE BOIE IsGM ACID NAIC CRBO AROM TOT

TEMP(C)= 220.0

FT MOLES OUT/MIN= 0.4051E-03

FEED ADDITION I/MIN= 0.004 C3 H6 00
AVE.MOLWT= 43.33

PERCENT OXYGENATES=

PERCENT OLEFINS= 53.440

H2= 8.52117

RON: C7.33

TIME (MIN):
Xi2= 12.41

C=

VNN INOMNMOANM 0 NedOOO0OO0O
wm 0551876544322211 o 00000000
e e e o s & ® & o o & ¢
000000000000000000

888888888888888888888888888888

C0000C0000000000C0000000000000O0

8888888888888888888883833888888

€660666066606366660666666666886380
8RARS8888833388383333838888888

" 8 @ 8 @ ¥ & ® @ & @ 5 6 6 & 0 & S 6 & ¢ 6 © o O & & & o 0
0000000000000 D0DO0DO0DO0O0O0O0CO0O0O0CO0O0OCOO

888883883858323838383838853833838

CO0000C0000000000000000000000O000
388377788225225395288888888888
C0000000000000000000000O00CO0O0O0O0O0
33857388853 254888858888888888
0C000CGC000000000000000000000O00O0
85&BRAN nwoommmww 8888388883
001210000000000000000000000000

0.1188E-01
0.6960E~02
0.7344E-03

0.3106E-04

MOLES H2/MIN
MOLES CO/MIN
MOLES OD2/MIN

MOLES H20/MIN



1.549

SAMPLE: #

Q2= 0.00278

PERCENT METHANE= 20.539

7.14

4.40368 I/M IN= 0.486 FEED RATIO= 1.610
OCTACOSANE MOLES OUT/MIN= 0.3816E-06

99.12 TOUIWI= 101.22

XOO+HHR2=
H20= 0.08999

O=

1.535

MOLE BASIS PERCENT OF FT PRODUCTS

6.39

USAGE RATIO= 1.917 RATE CO+HH2 (MILLIMOLES/MIN)=

PRESS (ATM ABS)=:

FT MOLES OUT/MIN= 0.2782E-03

QO= 1.64235

1500.0
XQO=

H= 103.23

PRESSURES (ATM ABS)

RUN: C7.34
TIME (MIN):
TEMP(C)= 220.0
AVE.MOIWT= 42,40
7.61
PERCENT OXYGENATES=
PERCENT OLEFINS= 37.682
H2= 2.60973
C# PARA AOLE BOIE ISCM ACID NAIC CRBO AROM TOT

C= 103.49

SF8EINNRAEREINTNRISNRNRI83858888
%%&%&3211000000000000000000000
$88888888888888855888888888888
888888888888888888888888888888
0000000000000 000000000000000C00

888883883888383883838338383383838

000000000000000000000000000000

33882588838333888338833383388333

1o0000000000000000000000000000

88883838838383838333838383383838

0000000000000 000000000000000600
8888843883388883888888558888888

e ® o o6 8 3 ® © e 6 e 6 o & 8 6 e 5 ° & 0 o O ° o o o o o s
0000000000000 C0CO0O0O0O0OCO0O0O0OODDOO0OO0OO0OO0O

888378332 153888855338838888388338

00000o000000000000000000000000

8ReAS8LIRANE885588833388888388

CNONMNHOOO0O00000000000000000000

n o NN OINOoN LN 1N
“42110000000000000000000000000
“NMILNOS0 o < VBNOMANOANMTINOSN0ONO

o 1u113111122222222223

0.1236E~-01
0.7777E-02
0.1317E-04

C.4261E-03

J
N

MOLES H2/MIN

MOLES QO/MIN

MOLES Q02/MIN
mo, &

AT

Py 4



2.506

SAMPLE#

8.229

99.57

Q2= 0.00387

I/M IN= 0.501 FEED RATIO= 1.630

OCTAQOSANE MOLES OUT/MIN= 0.4631E-06
PERCENT METHANE=
TOIWT=

00

USAGE RATIO= 1.923 RATE OO+H2 (MILLIMOLES/MIN)=

4.4089%4

99.70
H20= 0.13482

XOO+H2= 1l.21

O=
MOLE BASIS:PERCENT OF FT PRODUCTS

12.421

PERCENT OLEFINS= 35.416

PRESS (ATM ABS)=:

99.14

= 1.63129

X0o= 12.51

1525.0
B=

PRESSURES (ATM ABS)

99.51

C# PARA AOIE BOIE ISGM ACID NAIC CRBO ARM TOT

FEED ADDITION L/MIN= 0.004 C2 H4

FT MOLES OUT/MIN= 0.4151E-03
AVE.MOINWT= 38.77

H2= 2.55138

TEMP(C)= 220.0
PERCENT OXY

RUN: C7.35

TIME (MIN):
XH2= 14.75

C=

MOoOOoONY AP OTITNNAHANAONN M NONS00O0O0
91_.205%175432221222211%00000000
642

n“ 1100000000000000000000000
288838858888882883888888888888

e @ & o & o o
000000000000000000000000000000

83888888888888888888838383888888538

©000000G0000000030000000000000

83668883888888888888888838883888

u01000000000000000000&&&&&&0..0..0“

88888888888888883883838388388

000000000000000000000000000000

o o (4 X N L, N rd et e o o0
Omom% lmoomwmmomomoooom moommw

000000000000000000000000000000

888 nnwmw%mmmmmmmwmwwwmmmmowwm

000000000000000000000000000000

983%3A8A538328338888388838838

4 e ® o @ e o e © o o ¢ O ¢ & & o & o
024210000000000000000000000000

10888838483

000000000

< o~ N~ Mm SOOI

0
HANOMLNOSONO
NNANANNANNNNM

0.1211E-01
0.7740E-02
0.1835E-04

0.6397E-03

MOLES H2/MIN
MOLES CO/MIN
MOLES C02/MIN
MOLES H20/MIN



2.136

SAMPLE#:

7.652

97.82
0.00321

2=

9.69
PERCENT METHANE=

TOIWI=

4.41552 IyM IN= 0.454 FEED RATIO= 1.650

OCTACOSANE MOLES OUT/MIN= 0.6191E-06

DATE
FEED ADDITION L/MIN= 0.004 C3 H6 OO0

96.66

XQO+H2=
H20= 0.09566

O=
MOLE BASIS PERCENT OF FT PRODUCTS

PRESS (ATM ABS)=:
USAGE RATIO= 1.496 RATE OO+H2 (MILLIMOLES/MIN)=
2.072
Q= 1.60621

X00= 14.72

H= 99.23

PRESSURES (ATM ABS)

1425.0

C7.36
98.89

TIME (MIN):
TEMP(C)= 220.0

C# PARA AOIE BOLE ISsGM ACID NAIC CRBO AROM TOT

FT MOLES OUT/MIN= 0.3834E-03
PERCENT OXYGENATES=
PERCENT OLEFINS= 65.823
H= 2.62873

AVE.MOLKWT= 44.60

RON
XH2= 13.35
C=

o) O OVRHAHAOOWWOWO T ANCOWN NAA00O0
8m7ou419643211151222110 000000
....“3@321100000000000000000000000
0O0COO0O0O0 Q000000000000 Q00000
Q000 Ommooooooooo Ooomoooooo

Oooomm oooooooomoooooooooow
000000000000000000000000000000
0000 QOO0 000 00000
000 momwooowmowmwooommooo [=ReNe]
A ....0'
000000000000000000000000000000

133283388888383838888888838888

200000000000000000000000000000
883828228888, ,28828888882888888
C00O0COC0O0O0O0C0000O0O0000000000O0O0O0O00O0
8888 %mwMmommmmmmmmmmmmmmmmmmmm
0C0C00000000000C000000000000O0O000
38830738885522888888858888888
C0O0O000000000000000C00000000000
m&ww 9Bnmmmmmmmowmmmmwwmo 88
NnuOVeadEaAnTaHddn 70nww %M211

30975443222 11._1.. - N 00O

26
27 0

ShURELLELEEREREEREEEERRES

03

496E

0.4

0.1235E-01
0.7549E-02

0.1507E-04

. s

MOLES H2/MIN
MOLES QO/MIN
MOLES OQ02/MIN
MOLES HZ20/MIN



1.685

SAMPLE#:

0.00251

98.27

co2=

PERCENT METHANE= 18.235

7.69

4.39447 I/M IN= 0.491 FEED RATIO= 1.910

OCTACOSANE MOLES QUT/MIN= 0.7871E-06
USAGE RATIO= 1.741 RATE QO+H2 (MILLIMOLES/MIN)=

97.59

XQO+HHR2=
H20= 0.08600

8.17
1.449
o=
MOLE BASIS PERCENT OF FT PRODUCTS

33.152
99.85

PRESS (ATM ABS)=:
XCO0=

1560.0

7.44

98.66 H=

PRESSURES (ATM ABS)

C# PARA ACLE BOLE IsM ACID NAIC CRBO AROM TOT

FT MOLES JUT/MIN= 0.1558E-03

AVE.MOLWT= 46.94
He= 2.81209 CO= 1.46077

RUN: C7.37
TIME (MIN):
TEMP(C)= 220.0
PERCENT OXYGENATES=
PERCENT O

C=

6.79
9.77
7.05
5.30
3.88
2.46
1.73
1.32
0.96
0.72
0.56
0.37
0.35
0.33
0.34
0.38
0.48

52

888858888888888888

000000000000000

0 0.000

(ol e
3888383838838383883888838

0.00 0.000 55.13
.0
.00
.00

0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000
0.00 0.000

3
3
7
1
0

888888888888888888888888

L0.000ooooo00000000000000000000

3838333833838338383888838888388

000000000000000000000000000000

8883859853353335533333558833883
000000000000000000000000000000
288347995153 3333588883888883

C000O00000000000000000000000000

3833583894783358888838888383888

027432100000000000000000000000

6
2
.0
.0
0

MO NNV SOOI OYO N
u852076%“42222344&3211&%“050m
Ld Ld Ld ° Ld L4 Id Ld Ld L d
..M42111100000000000000000000000
- ™ nwowr~ono < ~ OCr-iNMILNOVU~NODNO
N h 1uun15111322222222223

0.1331E-01
0.6913E-02
0.1189E-04
0.4070E-03

MOLES H2/MIN
MOLES CO/MIN
MOLES CO2/MIN
MOLES H20/MIN



1.968

SAMPLE#:

9.119

104.97
Q02= 0.01607

PERCENT METHANE=

8.91

4.41025 IL/M IN= 0.495 FEED RATIO= 1.700
OCTACOSANE MOLES OUT/MIN= 0.8411E-06

H20= 0.08731

XQO+H2=
O= 100.57
MOLE BASIS PER(EN'I‘ OF FT PRODUCTS

10.446

39.279

PRESS (ATM ABS)=:

1380.0
XQ0= 11.40

H= 106.86

PRESSURES (ATM ABS)

2.59154 OO= 1.56131

AVE.MOIWT= 36.08 USAGE RATIO= 1.786 RATE CO+H2 (MILLIMOLES/MIN)=
C# PARA AODIE BOLE Is(M ACID NAIC CRBO ARM TOT

FT MOLES OUT/MIN= 0.7453E-03
FEED ADDITION L/MIN= 0.004 C2 H4 00

PERCENT OXYGENATES=
PERCENT O,

RUN: C7.38
TIME (MIN):
TEMP(C)= 220.0

C= 110.06

XH2= 11.98

M0 M o -
30An8855583°388385858888
00

00000000000000000000

5.72
4.30
2.65
1.90
1.36

~
9
10

$3338555385288538288883843

00000 000000000

0 0.000 49.52
0.000
0.000
0.000
0.

0.
0.
0.
0.
0.
0.
0.
0.0
0.
0.
O.
0.
0.
0.
0.00
0.
0.
0.
0.
0.
0.
0.
0.
0.

.00 0.000 31.43
0
0

8888888885888388338388838888

000000000000000000000000000000

838888888888388883388838888888
XX

.0
.0
.0

0.00 10.87

0.00

00000 Q 000 000 Q0 (=] 0000
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2.104

SAMPLE#:

5.517

101.02
Q02= 0.00317

PERCENT METHANE=

9.47

4.41025 I/M IN= 0.498 FEED RATIO= 1.730
OCTACOSANE MOLES OUT/MIN= 0.6008E-06

FEED ADDITION L/MIN= 0.004 C3 H6 00

99.62
H20= 0.07965

B¢

MOLE BASIS PERCENT OF FT PRODUCTS

36.070

PERCENT OLEFINS= 42.381

USAGE RATIO= 1.537 RATE CO+H2 (MILLIMOLES/MIN)=

PRESS (ATM ABS)=:

1440.0
XO0= 14.66

H= 102.64 O=

PRESSURES (ATM ABS)

C7.39
TIME (MIN):
= 13.02
H2= 2.64654 OO= 1.54118

C#PARAAOIE.B)IEISCMACIDNALCGRE)AM&'IUI‘

FT MOLES OUT/MIN= 0.6705E-03
AVE.MOLWT= 38.67
PERCENT OXYGENATES=

TEMP(C)= 220.0
Cc= 102.31

RUN
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1.702

SAMPLE#:

98.46
Q2= 0.00242

PERCENT METHANE= 19.770

7.63

TOIWT=

4.40631 L/M IN= 0.500 FEED RATIO= 2.250

OCTACOSANE MOLES OQUT/MIN= 0.7943E-06

H20= 0.09721

XOO+HH2=

97.63

9.63
3.970
O=
MOLE BASIS PERCENT OF FT PRODUCTS

USAGE RATIO= 1.576 RATE QO+H2 (MILLIMOLES/MIN)=

PRESS(ATM ABS)=:

FT MOLES OUT/MIN= 0.1861E-03

XQ0=
H= 100.95
Qo= 1.28483

1450.0

6.74
98.55

PRESSURES (ATM ABS)

C# PARA AOLE BOIE ISGM ACID NAIC CRBO ARM 'TOT

TEMP(C)= 220.0
AVE.MOLWT= 43.74
PERCENT OXYGENATES=
PERCENT OLEFINS= 30.722
H2= 2.98314

RN: C7.40

TIME (MIN):

C=
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MOLES H20/MIN



2.247

SAMPLE#:

PERCENT METHANE= 11.826
TOIWI= 100.70

4.40499 I/M IN= 0.500 FEED RATIO= 2.250
00

OCTACOSANE MOLES OUT/MIN= 0.9699E-06
XCO+H2= 10.07

2 H4
98.38

MOLE BASIS PERCENT OF FT PRODUCTS

6.590

USAGE RATIO= 1.824 RATE OO+H2 (MILLIMOLES/MIN)=

32.339

PRESS (ATM ABS)=:

CO= 1.28254 H20= 0.10211 CO2= 0.00984

XQO= 14.08

H= 101.68 O=

PRESSURES (ATM ABS)

1455.0

RUN: C7.41

TIME (MIN):

TEMP(C)= 220.0

FT MOLES OUT/MIN= 0.4743E-03
FEED ADDITION L/MIN= 0.003
AVE.MOLWT= 37.92

PERCENT OXYGENATES=
PERCENT O

C= 103.31

H2= 2.91114

C# PARA AOIE BOIE ISCM ACID NAIC CRBO AROM TOT

XH2= 11.42

97

32110000000000000000000000
o o Qo Q000 [eBoRoRe] mm w Omooo
m o wwo m OOO o 000
oo 000.. oo (=) 00000
e ©® e o s o o A ® ® ©® e e o e & s o o
000000000000000000000000000000

88888838888888888383888388883%2

000000000000000000000000000000

55358888888888888833883333388

600000000000000000000000000000

8888888888888883888888888888338

000000000000000000000000000000

88888138388885883883535883388833
000000000000000000000000000000

88813K]A88838588388838883388888

000000000000000000000000000000

X3RBNI{A538388888883888383888

0n4211000000000000000000000000

858243RERRRRAANAE88ANA883855R88

881110000000000000000000000000

SO T MONOVON Mo NMededO0O 00
5834 us43211u1m1u1110m000000
64

34.96
41

Annenoraog N IqSSRARANRIRRRERS

0.1393E-01
0.6135E-02
0.4705E-04

0.4885E-03

MOLES H2/MIN
MOLES QO/MIN
MOLES 002/MIN
MOLES H20/MIN



1.841

SAMPLE#:

7.772
0.00983

102.26

PERCENT METHANE=

8.37

4.41683 I/M IN= 0.493 FEED RATIO= 2.250

OCTACOSANE MOLES OUT/MIN= 0.5612E-06

C3 H6 OO0

USAGE RATIO= 1.737 RATE OO+H2 (MILLIMOLES/MIN)

H20= 0.07618

XQO+H2=

O= 101.45 TOIWI=

MOLE BASIS PERCENT OF FT PRODUCTS

33.110

PERCENT OLEFINS= 38.818

PRESS (ATM AES)

FT MOLES OUT/MIN= 0.5542E-03
FEED ADDITION L/MIN= 0.003

AVE.MOLWI= 38.17

CO= 1.29434

X00= 13.99

2230.0
H= 101.76

PRESSURES (ATM ABS)

C# PARA AOIE BOIE ISGM ACID NAIC CRBO AROM TOT

PERCENT OXYGENATES=
H2= 2.92046

RUN: C7.42
TEMP(C)= 220.0
Xi2= 10.80
O~ 103.44

TIME (MIN):

NIFLNOARNMO U O e VOV NMONAAO000O0O
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MOLES H20/MIN



1.627

SAMPLE#:

7.848

PERCENT METHANE=
Q2= 0.00055

7.10

4.5€877 I/M IN= 0.514 FEED RATIO= 2.300
OCTACOSANE MOLES QUT/MIN= 0.8924E-06

Ci4 H8 OO0

USAGE RATIO= 1.267 RATE QO+H2 (MILLIMOLES/MIN)=

97.68 TOIWI= 102.89

H20= 0.09402

XCO+H2=

O=
MOLE BASIS PERCENT OF FT ProDUCTS

6.448

PRESS (ATM ABS)=:
XC0= 16.64
H= 106.59
= 1.28235

3005.90

9.17

C7.43
TIME (MIN):
TEMP(C)= 220.0

C¢ PARA AOLE BOIE ISCM ACID NAIC CRBO ARM TOT

FT MOLES OUT/MIN= 0.5656E-03
FEED ADDITION L/MIN= 0.003

AVE.MOLWT= 48.25

PERCENT OXYGENATES=
PERCENT OLEFINS= 61.131
H2= 3.07596

PRESSURES (ATM ABS)

C= 107.97

RUN
XH2=
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1.301

SAMPLE#:

6.902

5.93
PERCENT METHANE=
Q02= 0.00344

TOIWD= 100.09

4.55561 I/M IN= 0.492 FEED RATIO= 1.770

OCTACOSANE MOLES OUT/MIN= 0.8429E-06

FEED ADDITION I/MIN= 0.004 C4 H8 OO

H20= 0.08231

XCQO+HH2=

O= 100.41

2.358

MOLE BASIS PERCENT OF FT PRODUCTS

USAGE RATIO= 1.536 RATE QO+H2 (MILLIMOLES/MIN)=

PRESS (ATM ABS)=:

99.91

1575.0
XCO= 12.14
Q= 1.60778

He=

PRESSURES (ATM ABS)

C# PARA AOLE BOLE ISGM ACID NAIC CRBO ARMM TOT

PERCENT OXYGENATES=
PERCENT OLEFINS= 61.576

O= 99.75

FT MOLES OUT/MIN= 0.2718E-03

AVE.MOLWT= 53.09

TEMP(C)= 220.0
He= 2.80324

RON: C7.44

TIME (MIN):
XH2= 10.54
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1.598

SAMPLE#:

6.636

PERCENT METHANE=
TOIWD= 100.89
Q02= 0.00057

7.37

4.54377 I/M IN= 0.4"5 FEED RATIO= 1.630
OCTACOSANE MOLES QUT/MiN= 0.8529E-06

FEED ADDITION L/MIN= 0.004 C4 H8 OO0

97.95
H20= 0.07659

XOO+H2=
O=

2.816

MOLE BASIS PERCENT OF FT PRODUCTS

USAGE RATIO= 1.457 RATE OO+H2 (MILLIMOILES/MIN)=

PRESS (ATM ABS)=:

Q= 1.67485

XCo= 13.71

1420.0
FT MOLES OUT/MIN= 0.4459E~03
Cé PARA AOIE BOLE ISOM ACID NAIC CRBO AROM TOT

PERCENT OLEFINS= 67.635

PERCENT OXYGENATES=
O= 104.00 H= 102.85
PRESSURES (ATM AES)

H2= 2.69457

AVE.MOLWT= 51.02

RIN: C7.45
TEMP(C)= 220.0

TIME (MIN):
XH2= 12.26
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1.561

SAMPLE#:

99.23
Q02= 0.01026

PERCENT METHANE= 18.008

7.82972 L/M IN= 0.292 FEED RATIO= 1.610

OCTACOSANE MOLES OUT/MIN= 0.4609E-06
USAGE RATIO= 1.894 RATE OO+H2 (MILLIMOLES/MIN)=

DATE

H20= 0.28142

XOOHR= 11.99
98.96

o=

PRESS (ATM ABS)=:
9.656
MOLE BASIS PERCENT OF FT PRODUCTS

0= 2.88259

1365.0
X00= 10.81

H= 100.62

PRESSURES (ATM ABS)

= 42.25

99.21
4.54171

C# PARA AOIE " BOIE ISOM ACID NAIC CRBO ARM TOT

FT MOLES OUT/MIN= 0.1752E-03
PERCENT OXYGENATES=
PERCENT OLEFINS= 30.471

XH2= 12.72

TEMP(C)= 220.0

TIME (MIN):

AVE.MO

. RN: C7.46
C=

6.94
9.65
6.92
4.86
3.40
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888888888888838383883833323383838%2

000000000000000000000000000000

388888888888888388888888383883
0

ommmmmmmo.o.o.mo.mo..mmmommmmmo.o.o.

.000 58.88

0.00 11.33
0.61

0.00

3888888883883883883883388388
0

O00000000000000000000000000

Q000 MVUw o o O > ONAA A AAAO0OO0O0O0000O
000012&11%0000 000000000000000
00

0000009000000000000000000000

mowmnnnmuwssmmmmmmwwmwmm 33888

000000000000000000000000000000

QO INNDOTO Nt 000000 [o N =
L L] * ® L] L3 4 4 4 \d A A\ A L L A A
016421000000000000000000000000
NVWANFLOHOYNOANDNOITNARYM NONASY
595173065544332111& umoooozmm
L] . L L] L] L] ® L * L4 . . A 4
“4221110000000000000000000oooo
N NWOUH~OONO - A O~ o O NMMITUVUNOONO

0.7014E-02
0.4452E-02
0. 1685F=N4

0.4346E-03

MOLES H2/MIN
MOLES CO/MIN
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1.783

SAMPLE#:

99.22

Q02= 0.01042

PERCENT METHANE= 17.141
TOIWI=

7.83367 I/M IN= 0.292 FEED RATIO= 1.610

OCTACOSANE MOLES OUT/MIN= 0.4058E-06
USAGE RATIO= 2.232 RATE OO+H2 (MILLIMOLES/MIN)=

H20= 0.28780

XQO+H2= 13.68

98.65

O=

MOLE BASIS PERCENT OF FT PRODUCTS

6.768

98.78

PRESS (ATM ABS)=:

o= 2.92890

1380.0
X0O0= 11.05

H=

PRESSURES (ATM ABS)

C# PARA AOIE BOLE ISOM ACID NAIC CRBO ARM TOT

FT MOLES OUT/MIN= 0.1775E-03
AVE.MOLWT= 45.74

RUN: C7.47

TIME (MIN):

TEMP(C)= 220.0

PERCENT OXYGENATES=
PERCENT OLEFINS= 28.851
H2= 4.48916

C= 100.10

XH2= 15.32
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2.158

SAMPLE#:

97.70

Q2= 0.00527

PERCENT METHANE= 20.563

9.27

TOIWI=

7.81788 I/M IN= 0.522 FEED RATIO= 2.210

OCTACOSANE MOLES OUT/MIN= 0.4285E-06
USAGE RATIO= 1.965 RATE QO+H2 (MILLIMOLES/MIN)=

H20= 0.18090

XCO+HR2=

97.58

o=

MOLE BASIS PERCENT OF FT' PRODUCTS

7.316

98.63

PRESS (ATM ABS)=:

= 2.33577

XOO0= 10.04

2335.0
H=

8.92
97.52

PRESSURES (ATM ABS)

PARA AOIE BOLE ISCM ACID NAIC CRBO ARM TOT

FT MOLES OUT/MIN= 0.1950E-03

AVE.MOIWT= 41.35

TEMP(C)= 220.0

PERCENT OXYGENATES=
FERCENT OLEFINS= 27.933
H2= 5.22601

RUN: C7.48

TIME (MIN):
XH2=

C=
C#
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1.892

SAMPLE#:

0.00580

97.79

02=

PERCENT METHANE= 20.830

8.12

TOIWT=

7.81262 L/M IN= 0.522 FEED RATIO= 2.210

OCTAOCOSANE MOLES OUT/MIN= 0.4495E-06
USAGE RATIO= 1.535 RATE OO+HH2 (MILLIMOLES/MIN)=

97.51

H20= 0.18219

XO0O+HH2=
O=

7.169

PRESS (ATM ABS)
FT MOLES OUT/MIN= 0.1940E-03
' MOLE BASIS PERCENT OF FT PRODUCTS

AVE. MO

1560.0
X00= 10.29

C7.49
7.14
97.18 H= 100.44
PRESSURES (ATM AES)

C# PARA AOIE BOIE ISOM ACID NAIC CRBO ARM TOT

TIME (MIN):
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