6.0 BLENDING STUDY (TASK 4)

UOP used a proprietary Catalytic Condensation process {oligomeriza-
tion) to upgrade C3/Cg by-products of the Fischer-Tropsch reaction
to obtain a more valuable distillate product. The blending characteris-
tics of this material, as well as those of the hydrocracked wax, with
other straight-run Fischer-Tropsch synthesis products were evaluated.

Laboratory analyses were obtained for these blends and used to
adjust computer based blending correlations. Also, Yaboratory analyses
were obtained for blends of Fischer-Tropsch products with Jow value
refinery LCO. LCO was used to represent the potential of blending high
aromatic components. Corrections were made to the traditional blending
correlations to account for the blending characteristics of the LCO.
These studies maximized the use of blending components available in a
Fischer-Tropsch upgrading complex, for production of more valuable,
high quality transportation fuels.

Specifically, key diesel properties such as cetane number, pour
point, flash point, viscosity, API and distillation were determined for
components and blends to evaluate the accuracy of normal blending corre-
lations. All the pilot plant work, component blending and laboratory
analyses were done at the Engineered Materials Research Center. - The
computer modeling of blend correlations and the adjustments based on
Taboratory analyses were performed by the Marketing Services Department
at UCP Inc.

6.1 FISCHER-TROPSCH COMPLEX FLOW SCHEME AND MATERIAL BALANCE

Two Fischer-Tropsch complex flow schemes are considered in this
report. The base case (Figure 6.1) contains a hydrocracker that
upgrades Fischer-Tropsch wax, heavy condensate and heavy polymer into
transportation fuel. The alternate case (Figure 6.2) deletes the hydro-
cracker, and the three heavy liquids are sent to fuel oil. Upgrading
units are briefly described in the following sections.
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5.1.1 ata’w*ic Condensh * {1 ri fan

The catalytic condeqsation unit if used to oligomerize Tight
plefins in the Fischer-Trepsch gases intop liguid products. Estimated
yield and preduct property information for the catalytic condensation
unit is presented in Table 6.1. The catalytic condensation unit is not
affected by the choice between base and alternate case,

Properties of the 3558°F+ L[g/Cy npligomerized preduct used in
the blendirg study are given in Appendix C. Coal-derived feedstock was
oligomerized in a pilot plant study. An account of the study is
included as Appendix D.

£.1.2 Distillate Hydrotreater

The primary purpase of the distillate hydrotreater s to saturite
the heavy distillate olefins from the catalytic condensation urit 1o
obtain cetane number improwvement im the hydrotreated product. Since
the only impurities present may be very small ampunts of gxygenates or
organic acids, the hydrotreater severity is set by the ¢lefin satura-
tign reguirenents. Yields in tkis hydreotreater are essentially
stoichiometric and are presented in Table 6.2, After hydrotreating the
talculates cetame index of this distillale is increased to 57,  CLare
must be taken, however, since the cetane index does not readily corre-
1ate with the actual measured cetane number for this highly branched
stresm.

&6.1.3 Maphth2 Hydrotraester [(WHT)

The naphtha hydrotreater processes Cs/Cg naphtha #€rom the
catalytic condensation unit alomg with straight run IBP-350°F Fischer-
Trepsch product. For 1he base case, 1BP-350°F material from the hydre-
cracker is hydrotraated as wel?. Again, because of the nature of the
feed, the primary purpose of this hydrotreater is to saturate olefins
and remave any small guaniities of cxrgenates or organic aclds, which
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may be present in the Platforming unit feed. Estimated yields and
product properties for the naphtha hydrotreater are provided in Table
6.3.

The IBP-350°F cuts from the Fischer-Tropsch condensate and the
hydrocracked distillate had to be fully characterized to accurately
complete the NHT/CCR Platforming yield estimate. Specifically, the
IBP-350'F condensate material was analyzed for olefin and oxygen
content to help estimate hydrogen consumption in the naphtha hydro-
treater. The iso/normal ratio in the IBP-350°F naphtha cut from the
hydrocracker would affect the performance of the CCR Platforming unit.
The relevant properties of the IBP-350°F cuts are listed in Appendix C.

6.1.4 Naphtha Splitter

Full boiling range naphtha from the naphtha hydrotreater is frac-
tionated into two product streams by the naphtha splitter. The purpose
of the fractionation is to remove the highly paraffinic Cg/Cs cut
from the reformer charge. The resulting Cg/Cg stream is an ideal
isomerization feedstock.

6.1.5 CCR Platforming Unit

Naphtha splitter bottoms are fed to a UOP CCR Platforming unit.
The unit is a moving bed system in which catalyst is continuously
withdrawn, regenerated and then returned to the reactor section. Con-
tinuous regeneration allows uninterrupted operation at higher catalyst
severity than is achieved in fixed-bed systems. The resulting product
yields are provided in Table 6.4.

€.1.6 Penex/Molex Units, Isomerization and p-paraffin Separation (21)

The Cg/Cg napﬁtha splitter overhead is charged to a Penex*
isomerization unit. The octane (RONC} of the fraction is improved as low
octane normal paraffins are isomerized to higher octane iso paraffins.
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Conversion of normal to iso paraffins is 1imited by thermodynamic
gquilibria. The Molex* unit separates then directs higher octane iso
paraffins to the gasoline pocl ang lower octane nermal paraffirs for
isomerization as a recycle strsar. The Penex/Maolex cembination unit
permits nearly complete conversion of the Cg/Cg naphtha splitter
pverhead into iso paraffins (Table 6.5)

E.1.7 Kydroeracker (Base Casa Only)

The hydrogracker provides a means of upgrading heavy waterial,
primarily Fischer-Trepsch wax, intn transportiation fuel. Commercial
tydrocracking is described in Section 5.1. Table 6.6 providas an
analysis of the unit’s product yield and specifications,

6.2 DEVELOPMENT OF BLENDINE CORRELATIONS

fnca the flow scheme was set, the mext step was to examine the
diesel fusl gquality produced by the various process wunits. Straight
run Fischer-Tropsch condensate [Appendix C) and pilet plant derived
oligomerized Fischer-Tropsch (g/Cg material (Appendices € and D)
were separated into the appropriate boiling range fractiens for blend-
‘ng with distillate produced by catalytic FRydracracking of Arge
Fischar-Tropsch wax (Section §). This blend made up the diesel pool im
the biending study. Blend description is given in Appendix F.

The physical properties of the individual dietel pool components
svggested tnat the diesel pool in the blending study would be of
exceptional quality. The quality is z result of high cetane and Tow
eromatics (high smoke point]. The diesel peel may be of exceptional
quality, but it will not have a higher selling price than a diesel fuel
that just meets specifications.

In arder to capitalize on the high gquality of the diesel poal din
the complex, an external LCD stream was considersd for blending. The
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LCO has low cetane (~20) and appreciable aromatics (~70 wt-%). By
increasing the size of the diesel poo)l while still maintaining
specifications, value is added to the LCO just by blending.

In order to determine the impact of blending the LCO into the
diesel pool, a set of blending correlations had to be developed. The
blending correlations are needed to predict the ASTM 50% point, cetane
index, flash point, pour point and viscosity of the fina] diese) pool.

It is economically attractive to blend the LCO into the higher
value diesel pool as long as the overall diesel pool still meets
specifications. Four situations are considered:

No LCO blended into the diesel pool

Add LCO so that the diesel pool contains 20 wt-% LCO
Add LCO so that the diesel pool contains 40 wt-% LCO
Add LCO so that the diesel pool contains 60 wt-% LCO

W

A set of generalized correlations were used to produce paper
blends (predictions). These paper blend properties were compared to
actual laboratory results for two situations, O wt-% and 60 wt-% LCO.
Notice that laboratory results confirm that the blend without the LCO
far exceeds specifications and that the LCO blending to capitalize on
this strength is justified. It must be noted that LCO represents a
source of aromatics and may be substituted by a similar aromatic and
Tow cetane blending component, depending on market availability.

The next step was to fine tune the generalized correlations. Cor-
rection factors were determined that generated paper blends matching
the actual laboratory results. In other words, the corrected correla-
tions would be identical to the laboratory data for 0 and 60 wt-% LCO
blends.

The final step of the paper blend study was to test the modified
correlations on an fintermediate blend. Close agreement at an inter-
mediate composition would allow use of the modified correlations over
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the entire interval with reasonable certainty. A 30 wi-% LLC blenc was
chosen as the intermediate point. Results listed in Table €.7 verify
that the modified correlations apply aver the entire interval of O to
B0 wt-% LCO addition. The wariation between laboratory and paper blend
(predicted} values of ASYH 50% point and pour point are within
expectations.

The ecorrected genmeralized cprre1atiuns are presented in Appendix
EI-

£.3 BASIS FOR DIESEL BLENDING STUDY

The origina: concept betind the diesel bleading study was to calcu-
late diesel blends “or twe cases: 1. maximum diesel, and 2.  maximum
diesel plus jet fuel. The F-T complex produces a diese’ product with a
vETy bigh cetare number. Another part of the study was to increase the
digsel produzt volume by blending Tow cetane LCO into the diesel paol
ard determine the effect on the diesel pool preperties. A1l of the
diesel blending woerk refers o the base .case (includes bydrocracker}.
ATl blend derivations are described in Appendix F.

§.3.1 Results for Case 1: Maximum Diese]

The diesel ponl it composed of three streams, as shown in the
schematic diagram for the compiex (Figure &.1):

1. O0lefinic LPG 4s oligomerized in the catalytic condensation
unit. The poly diesel is hydrotreated in the diasel
hydrotreater and sent ic the diesel pool.

2. The 350-850°F F-T condensate material can be used directly as
*straight-run” diesel. The €50°F+ cut has a very high pour
peint and can not be used. Tt is sent to the HC Unibon unit
for conversion into better quality Blend stock.
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3. The 350°F-EP distillate from the HC Unibon unit is sent to
the diesel pool.

Both the F-T condensate and hydrocracked distillate contain sub-
stantial amounts of IBP-350°F material. These materials cannot be
blended into the diese! pool because they have very low flash points.

Four diesel blends were made. The first was without LCO. The LCO
was then blended into the pool so that the total diesel product
contained 20, 40 and 60 wt-% LCO. Three different types of LCO were
used. Properties of the LCO’s are given in Section 3.0 as well as in
Appendix (. Equal amounts of the three types were used in all of the
blends with LCO. Three LCO’s were used so that the composite would be
generic and have a wide distribution of LCO components. Also, the
relative contribution of any of the three components could be adjusted
if desired. As it turned out, this adjustment was not necessary.

The results of the four blends are shown im Table 6.8. These
blends are referred to in Table 6.8 as paper-blends since ‘all relevant
properties were calculated from corretations developed in Appendix E.
A1l of the blends meet the 2-D specifications that are shown at the
bottom of the table. The primary effect of the LCO is to depress the
cetane number, but the LCO also affects the other diesel properties.

Diesel fuel stability is discussed at the end of this section. As
the diesel blend is coal derived, the distillate stability must be
determined. Also, addition of a fluid catalytic cracking (FCC) derived
LCO stream will compound the stability problems of the diesel blend.
The blend must be treated to enhance fuel stability.

6.3.2 esults for Case 2: Maximum Diesel Fuel

The purpose of Case 2 was to increase the total distillate product
volume by producing both diesel and jet fuel product. As discussed in
the preceding section, all of the distillate streams in the complex
were blended into the diesel pool. The only way to increase the total
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distittate volume for the maximum diesel + jet fuel case is to use the
IEP-150°F streams in & distillate product. However, the 1BP-350°F cuts
from the HZ Unipor and F-T condentate are too light to be used as jet
Fuel. The APl gravities for these streams are 9.9 and 62.8, respec-
tively. The lightest det fuel type, JP-4, has a maximum API specifica-
tion of S7. Therefore, the distillate volume cannot be increased by
making Jet fusl oput of these naphtha streams.

Ancthe= possipility to increase the distillate volume is ta
corhine the IBF-350°F stream cut:s with other materiais to form a jet
fuel product. bBowever, the next section of this report will shew that
this is not possible,

Hence, any jet fuel would have to be formed from the light diesel
fractions. The total wvelume of distillate products will be the same
for the two cates.

.4 JET FUEL BLEMDING STUDY

The diese]l blending correlations developed in Eectinﬁ g.3 for
flash point, pour point and viscosity were also used for the jet fuel
blending study. The jet fuel biending study was dane entirely using
the paper blend properties generated by the medified generalized
correlations. HNo laboratcry blends were generated. The fragze point
for jet fuel blends was assumed to be equal to the catculated pour
paoint. This assumption 15 not ertirely correct, but it is sufficiantly
arcurate for this study.

Two main types of jet fuel were coniidered; Jet A and JP-4. The
specifications for the two jet fuel types are compared in Table 6.9.
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6.4.1. Jet A Product

The first jet fuel blends were made in an attempt to make a Jet A
product. The blend that was closest to the Jet A specifications is
shown in Table 6.10. The blend calculations are included in Appendix
E.

The Jet A product meets all specifications, except for the
gravity. Component viscosity data are only available at 100°F. Data
at -4°F would be required to determine if the blend meets the viscosity
specification.

There are no other streams in the compiex that could be blended
into the Jet A product to meet the gravity specification without
adversely affecting the other properties, so the conclusion is that a
Jet A product cannot be made from the streams in the upgrading
complex. The reason for this may be that the hydrocracked distillate
and F-T condensate cuts are too paraffinic.

"~ 'The API’s of these streams are too high relative to their pour
points. Materials which contain aromatics, such as heavy FCC gasoline
or straight-run kerosine, would have to be blended into the Jet A blend
to make an "on-spec” product. The hydrocracked distillate and F-T con-
densate cuts have high smoke points due to such low aromatics content.
Therefore, they have significant capacity to accept aromatics to pro-
vide tubricity without reducing the smoke point below the 25-mm specifi-
cations. The LCO cannot be added because it has an unacceptably high
boiling range. Also, the LCO will adversely affect the freeze point of
the jet fuel blend. .

6.4.2 P-4 uc
The next series of blends were aimed at meeting the JP-4 specifica-

tions. Several blends were made but the JP-4 specifications could not
be met. Different combinations of components can be assembled to meet
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the API specifiration, but then the distillatfen, particularly the
Front end distillation, i3 always toeo high. The blends could rot meet
JP-4 freeze point specifizations,

The idea of adding 1BF-350'F naphtha inte the JP-4 preduct to
decrease the front end distillation was explored, but withzut success.
Twa cets of JP-4 blends, with and without naphtha are shown in Tahle
E.11.

The two base b'emis, without rigphtha, were set up 5o they would
meet the JF-4 APl specificasions. Blend A contazins the 350-400*F and
A00-4%0°f cuts from the HC Unibon ard F-T tondensate alomg with the DHT
product. Elend B contains only the two 350-800°F distiliate streams.:
Sufficient naphtra [1BF-3%0°F ‘materizl from tke HD Unibon) was then
added intc the two Blendc so that the distillations would meet the JP-4
specifications. In both cases, bath the API and fresze points of the
resutting blends are too high.

£1though jet *uel canrot be made from blends comprised solely of
material from the complex, 1t could be blended with an exterpal stream
1o make &n ac¢eptable product.

6.5 DISTILLATE BLEND STABILITY

Fuel stability is an important consideration during produciion and
blending of middle distillates. Typically, three separate reaztions
cause imstability in middie diztiltates: salt formation from acid-base
reaction, oxidation sndfor polymerization of unsaturate: and
esterification leading to sediment formation (22].

The B0 wt-% LCO diesel blend was analyzed for instability wsing a
UOP test method. In this methed, the sample is maintained at 212°F
under oxygen atmosphere for )& hours., Coler and sediment are then
determined. As seen 1in Table 5.12, the €0 wt-% diesel blend was
unstable with beth color ang sedimant formation exceeding allowable
limits. Blend stability car be improved by hydrotreating, application
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of stabilizers and chelating agents, and occasionally accompanied by
caustic scrubbing. The stability problem seen in the 60 wt-% LCO
diesel blend is expected due to the presence of olefins and oxygenates
(from hot and cold condensate) and unsaturates, sulfur, nitrogen
compounds {from the FCC derived LCO’s).

In a commercial Fischer-Tropsch upgrading complex, the distillate
blend will have to be stabilized, especially when an external LCO
stream is blended. In a refinery, distillate treatment to improve
stability is very common as more and more supplemental blending com-
ponents from different processes and sources are added to straight-run
distillate. These blend components are derived from high severity
cracking operations or from conversion of bottom-of-the-barrel frac-
tions to lighter components. Also, coal-derived substitutes in the
diesel blend pool will compound the fnstability problem and the blend
must be treated to remove sediment precursors.

* Penex and Molex are registered trademarks and/or service marks of
UOP Inc.
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Table &1

atalytic Condentatign Unit Yield

Het Charge Net Products
_MI/p R 1 7 I
C3= 12:.9 10.8
C3 133.9 121.8
fam 12%.8 14.4
Ca 129 8 12¢ .8
[5= 86,4 1.2
Cg 172.% 172.4
Cge 74.7 22.8
Cg 167.2 157.2
C7-320°F {Gasol-ne) - 100.7
IZNF-EDOCF [Dieseld - 245 .4
500'F+ {Heavy Folymers} .- .5
Total 1008 .6 10028.6
stirated |igujd P Jrt Properiies

Slream Gasoline Pigtillate Heavy Polymer
Specific Gravity 0.7 078 Q.87
Bistillatien

1BP"F a7 324 50§

£P*F 300 4182 &80
ROML g3
HONC &7
After Hydrogenation

Cetane Index 7

smoke Foint, mm »25

Fresze Ppint, 'F <75




Table 6.2

Distillate Hydrotreater Yields

Net Charge MT/D
Poly Diesel 243.4
Hydrogen 3.4

Distillate Product Propertijes

API

Specific Gravity

50% Point, °F

Cetane Index

Flash Point, °*F

Pour Point, °F
Viscosity, ¢St @ 100°F

Net Product MI/D_

Distillate 246.8

49.9
0.78
406
57
126
-60
1.20



Table 6.3

Maphtha Hydrotreater Yields

Faadsg

Co/Cg from Cat, Lom,
Ce/Cp from HL Unibon

F-T Condensate, IBP-352°F
HC Uniban, Cy-3H0°F
Hydrogen

Frod.cts
Cs/lg to Isocmerizaticn
Haphtaa to Reformer

Fugl Gas

Produrt Propertics [Ca+)

RR] Gravity
Sl fur, pen
Total Kitregen, ppm
Diene Yalue

Bate Case, Alternate Case,

MT/Day BT Tay
gz 2 Bz .2
1691 0.0
783.2 2837
¥57.7 0.0
8.3 &7
551.2 382.1
1042.2 284.6
E.0 i3
g§Y. 76 67.76
0.5 <«f.5
«0.5 .5
<50 <80




Table 6.4
CCR Platforming Unit Yields

Base Case, Alternate Case,

MT/Day MT/Day
feedstock
Naphtha from NHT 1042.2 é84.6
Products
Hydrogen 23.6 6.4
Fuel Gas 172.3 47.0
LPG ' 104.0 28.4
Reformate 742.4 202.7
Product Properties
Specific Gravity™ 0.77 0.77
APl Gravity - 52.3 52.3
Reid Vap. Press., psia 6.6 6.6
Molecular Weight 93.3 93.3
RONC 95.0 Q5.0
MONC B84.5 84.5
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Table 6.5

UUP Penex/Molex Combination Unit Yields

feedstucy

Cr/ig fron Maphtha Splitter
Hydrocen

Produsts

Fuel Gas

LPG

lsomerate to Storage

Product Preperties

Specific Gravity

AF] Gravity

Feid Vap, Fress., piin
MoTecular Weight

EANC

MONC

Eaze Case,

£51.2
0.1

o e
o T

0. G4]
BS.
14,

B9,
B7.

—=d
[+ -}
[PV — I o kAt

Altarnate Case,
M1/ Day

382.1
0.1

[ |
o B3 g

0.64)
85.¢
14,4
TE.4
B9.0
B7.2




Feedstock
F-T Wax

Teble 6.6

Hydrécracker Yields

Heavy Polyrer from Cat. Con.

F-T {ondensate, §50°F-EP
Hydrogen

Products

Fue! Gas

LPG

{g/Cg to NHT

Cy-320 to NAT

350-EP to Diesel Pool

Product Propertiec®

Cut, "F Boiling Range
Sppcific Gravity

APL Gravity

ASTH 50% Poirt, *F
Cetane Index

Fizsh Point, *F

Psur Point, "F

Fresze Point, *F
Viscosity, ¢S5t @ 100°F
Wt. Frac<ion

bl Lak Analysis
**  [etane Number

0.7p
6%.9

237
46,2

30
¢- 70
<-53
b6y
0.26

Q.78
5E.6

37
62.8

138
=70
<-B5
1.]%
0.0&

H1/Day

2537.0
35
&0 .8
Z6.4

4.1
B:z.0
165.1
7EF.T
215%6.3

D.76
83.7
421
64.5
174
<- 70

1.583
G.07

18P-350  350-400 4G0-450 450-52D

0.77
£i.4
475
73.3
Z10
-35

2.09
D.06

500-650

0.78
48,7
575
7.7
260
-10

3.59
b2

BI0-70D Total

Q.80
44 3
875
7il
k1)
15
+58
g .52
0.3

¢.78
48.4

Ta e
135
+10

3.58
1.0



Table £.7

orparissn Bek beratary BElends
LCo ASTM 50% Flath Pour Viscosity,
Contert, Point, Cetane Point, Peint, cit @

Blend Hi-% ARt *r Number* *E *F 100" F
Faper or
Labcratory** 0 482 Ry =14 186 13 3.5
Paper Blend 40 6.2 ETS, 55 194 5 3.3
Labcratary 40 1e.E 540 55 187 10 iz
Paper or '
Laboratoryss o in.g E4) a5 184 i 3.2

* Cetane Index for Paper Blends and Cetzre Humber for Laboratoery
Blends.

**  Paper blends for 0 and 60 wt-% LCO use corrected correlations.

Corrections forced convergence at endpoints of interval, the
rezson for paper and lab properties being the same at 0 and GO%,
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Table 6.8

Diesel Paper Blends

LCO Flow ASTM Flash  Pour Viscosity,
Content, Rate, 50% Cetane Point, Point, ¢St @
Wt-% MID APl Point, °F Index 'F ‘F _100°F
0 3,288 48.8 548 76 188 13 3.6
20 4,110 42.5 -~ BE3 66 187 ] 3.5
40 5,480 26.1 558 &6 186 3 3.4
60 8,221 29.8 564 45 185 -2 3.3
Specifications 40 125 20 1.9-4.}
Min  Min Max
Table 6.9

Jdet Fuel Specifications

Jet A JpP-4

AP] 37-81 45-57
Smoke Point, mm, min 25 20
Flash Point, *F, min 100 Report
RVP, psi, max Report 2-3
Freeze Point, *F, max -40 -72
Viscosity, ¢St @ -4°'F, max 8 Report
Distillation '

10% Over °F, max 400 --

20% Over °F, max -- 293

50% Over °F, max Report 74

90% Over °*F, max Report 473

EP, max 572 , o



Tuble 6.10

r tt
Jet A
Frialysis” Produrt
AFT, mim X
ttoke Point, mm, min =52
Flash Point, “F. mim 156
BYP, psi, max €]
Freeze Point, “F, max -81
Yiscosity, ¢S5t @ -4'F, max ?
¢ht @ JC0°F, max 2
Distillation .
10% Over *F, max s
E0% Owver “F, max 05
0% Ower “F, max o 5E
EP, max E15

Jet A
Specifications

37-5]

100
Report
=47

49c
Report
Report
g7

* Caleuwlated f-om Correlations in Section 6.3.

E-20




Analysis*

APl

Smoke Point, mm, min

Flash Point, *F, min

RVP, psi, max

Freeze Point, °*F, max

Viscosity ¢St @ -4°F, max
¢St @ I00°F

Distillation
20% over, °F, max

50% over, *F, max
90% over, *F, max

JP-4 Products

e e——— et .

JP-4
Blend A

£3.6
>50
152
<]
-83

1.9

380
399
424

Table 6.11

JP-4

Blend A
w/Naphtha

59.0
?

60
<3
-62

1.5

275
367
410

JP-4
Blend B

56.6
>50
14¢

<1
<61

1.8

360
367
386

* Calculated from Correlations in Section 6.3.
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JpP-4
Blend B
w/Naphtha

61.1
5

60
<3
-67

1.5

270
357
37e

JP-4

45-57
20
Report
2-3
-72
Report

293
374
473



1&n

Color

Seciment mg/ B0 mL

Table &.12

- tablljt
{U0P Test Method)

Maximum
Tasg psult 81 Towable Limit
8.0 6.0
{Mid-American Pipeline
Specifications)
£.3 1.6

{UIP Test Nethod Lim't)

Test Conditions: 16 hour at 212°F, ﬂz media, sediment and color
determined
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FIGURE 6.1

FISCHER-TROPSCH PRODUCT
UPGRADING COMPLEX

BASE CASE FLOW SCHEME
(FLOW RATES IN METRIC TONS PER DAY)
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FIHQURE 6.2

FISCHER-TROPSCH PRODUCT UPGRADING
COMPLEX

ALTERNATIVE CASE FLOW SCHEME
{(FLOW RATES IN METRIC TONS PER DAY)
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