MONTEBELLO SYNTHESIS UNIT

SUMMARY OF PRELIMINARY DATA

RUN HNUMBER 12A 128 12C
Start 8:00 8:00 8:00
2/21 2/22 2/23
End 8:00 8100 8:00
2/22 2/23 2/2l
Duration 2l 2l 2l
GENERATOR DATA
Pressure~-psig 220 ggo 227
Gas Rate~scfh 2830 2880 2890
Oxygen Rate-scfh 2210 2260 2120
Product Rate-scfh 8880 9000 9000
Product Composition by Corrected Orsat- mol %
co 5.1 2.2 3.7
H2 5E.9 59.2 59.0
co2 Z.g 2.6 2.0
N2 1./ 2.7 2.6
cHly 1.9 1.3 1.7
SYNTHESIS DATA
Pressure-psig 200 200 200
iecycle Rate-scfh 13130 13480 12865
Fresh Feed Rate-scfh 3880 3000 9000
Wet Gas Rate=-scfh 3370 2050 29,0
Catalyst Temperature- F. 617 619 616
Catalyst Density-#/cu.ft. 71 52 16
Cat. Fluidized-# 495 505 11
Jepth of Hed~rft. 16 22 21
“resh Fecd-cfh/# Cat. 18 18 22
Inlet Veloeity-ft./sec. 2.0 2.0 2.0
Recycle Ratio 1.5 1.5 1.l
Contraction-% 60.5 66.1 67.?
Veasured 0il-gph 3.3 3.? 2.4
lleasured Water-ph 5.3 10.1 B.2
Steam Préssure-psig 1100 1100 1100
Steam date~#/hr. 376 L52 1135
Wet Gas Composition by Mass Spectrometer- mol%
€O g 9.7 9.
H2 49,1 L6.0 L5,
co2 28,1 %0.2  2%.
N2 3.1 3,2 3,
CHly - 5.1 6.4 9
c2H 1.9 2.2 2
c2u O.z 1.0 O.
C3H6 1. 2.0 1.
C3H8 0.2 O.g 0.
CLHB 1.5 1.0 1.
clH10 o.g 0.3 0.
C5H10 0. 1.0 1.
CO Converted to:
co2 2L.2 22,3 19.
Cl & C2 5.7 9.0  10.
C%3 & Heavier 6.19 63.0 6ly.
Unconverted 8.2 .6 .
CO Conversion % 91.8 92.2 92.
H2 Conversion /% 68.5 73, 75.
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RUN NUMBER 12 A .
MONTEBELLO SYNTHESIS UNIT
CALCULATION OF YIELDS

FRESH FEED WET GAS CHANGE POLY #/hr gal/nr
% mw/hr #/hr % mw/hr #/hr mols c H 0 Y'LD
Cco 33.1 8.217 23%0.1 T.6% O 678 13.0 «53%39 -7, 539 % g -7.539
H2 58.9 13.78 27.5 ug.06 lL.35% .7 =9
co2 2'8 0.339 23.7 28.05 2.[97 109.9 1.9 1 958 2.970
N2 1.8 o0.421 11. 3.10 0.276 /.7 =-0.1L5
CHl 1.9 0.4h5 7.1 5.11 0.4,55 7.3 0.010 0.010 0.0LO
cau 1.87 0.166 L.7 0.166 o 552 0.66l
C2H O.ZZ u.oéu 1.9 0.064 0©.128 o0.38)
C3H6 1.65 0,147 6.2 0.147 u 1 0.882 0.90 5.6 0.90
C3HE 0.22 0.020 0.9 0,020 0,060 0.160
CLiH8 1.51 u.13u (.5 0.134 0.556 1.072 0.95 7.1 1.17
CchH10 .29 0,030 1.7 0.030 0.1<0 0.300 1.7  0.35
C5H10 0.79'0.070 L.9 0.070 0.350 0.700 .9 0.91
0IL 3.577# 7.15& 50.1  7.70
WATER (¢ (+51li% 3,569
o 3.757 from H2 k
ToTal 3.EI 300.2 5.89 ISO.E .52 : %Y 11.03
Contraction* 1& 52 / 25 ul =- (2, o Weight Baslance: Peomy ronEr
Conversion of CO: 7 / 8.21 91 8 % et Gas 180.y  n i gf e
Conversion of H2: 35 /15 78 68.5 7 011; 3.3 gph 21.5
Water; 5.3 gph v ‘
CO Converted to: %
mols/hr % % e oo
co2 1.985 2&,2 26.1 2
Cl % €2 0. go 5.7 6.2 <4
C3 & Heavier 5,08l 61.9 67.1
Unconverted 0,678 8.2
0il Yield: 7.70 / 2.8% - 2.%2 eal."recovered” oil per MCF natural cas fed to generator
11.0%3 / 2 83 - 3.09 gal. ultimaste o0il per NCI' natural gas fed to generator
92.5 bbl. ultimate o0il per MNMCF natural a8 fe. to generabor



RUN NUMBER 12 B

MONTEBELLO SYNTHESIS ULIT
CALCULATION OF YIELDS

FRESH FEED WET GAS CLANGE POLY #/hr pal/hr
% m/hr  #/hr %  m/hr  #/hr  mols c H 0 YLD
co 3.2 €.112 227.5 5,66 0.L55 12.7 ~7.62£ -7.657 -7.657
H2 59.2 14.073 28.2 L6.02 3,707 g.h-lo.g - =20.732
co2 2.6 0.616 27.2 30,15 2.426 108,0 1.%710 1.810 3,620
N2 2.7 0.61  17.9 3,21 0.25R 7.2 =0,363
CHl 1.3 0.308 L.9 6.43 0.517 £.3 0.206 0.209 0.836
C2h 2.2 0,180 5.0 70.180 0.360 ©.720
C2Hb6 0.98 0.079 2.% 0.079 0.158 o0.h7) .
C3H6 2.02 0.162 6.8 0.162 0.h86 0.972 0.90 6,11 0.98
€318 0.28 0.023 1.0 0.02% 0.069 0.1%
chu8 1.75 0,141 7.9 o0.141 o.56L 1.128 0.95  7.51 1.23
chH10 0.28 ©.023 1.3 0,023 0.092 0.£30 1.2 0.27
C5H10 0.98 0.079 5.5 0.079 0.395 0,790 5.5 1,02
0IL 3,510+ 7,028 15.15 7.57
WATER Lo <370+ 1,037«
A L.185 from 2
TOTAL 2%.75 305.7 8.05 1I73.5 15.70 T2 ¢ 11.0
Contraction: 15.70 / 23.75 = 66.1 % Welght balance: .
Conversion of CO: 7.657 / 5.112 = 9&.% % Wet Gas
Conversion of H2:10.366 /1,073 = 73.6 % 0il1; 3.3 gph
ater; lO.E gph
CO Converted to: _
mols/hrp % % Ry

co2 1.810 22.3  23.6

Cl & C2 0.727 7.0 9.5

C3 % Heavier 5,120 63.1 €6.9

Unconverted 0.1455

011 Yield: 7.57 / 2.88 =z 2.63% cal."recovered” 01l per KCF natural gas fed to generator
11.07 / 2.88 = 3,8[ gal. ultimate o1l per LCF natural gas fed to generator
. 1., bbl. ultimate oil per MHKCF natural gas fed to generstor
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RUN NUMBER 12 C

KMONTERBELLO BYNTHESIS UNIT
CALCULATION OF YI:rLDS

POLY
YLD

0.90
0.95

#/nr

gal/hr

fed to generator

FRESH F kD WET GAS CH&aNGE
% m/hr #/hr %2 w/hr  #/hr mols C H 0
co 3.7 8.241 2%30.7 5.81 0.451 '12.6 -7.790 =7.750 -7.790
He 59.0 1h.01%3 28.0 U45.28 3,509 .0-10.508 -21.016 -
co2 2.0 03Lh75 20. 9 27.30 2.116 95.1 1.6L1 1.64h1 %, 282
N2 2.6 0. 7 12 3,27 0.25 7.1 =0.36
CHly 1.7 0.h 6.5 9.83% 0, 76¢ 12.2 0.358 0.358 D.432
C2H / 2.26 o 175 .u.9~fQ.1ZB 0.%350 0.700
C2H 0.87 0 65 2.0 0.068 0.136 0.L08
C3H6 1.899 0. lh? 6.0 0.1L7 O.hél o.§82
c3:8 0.29 0.02%5 1.0 0.02% 0.0 2 0.18L
caHB 1.89 0.147 8.1 0.147 0.588 1,176
ClH10 0.29 0,023 1.% 0.023 0.092 0.230
CHH10 1.02 0.079 5.5 0.07/9 0.395 0.790
0IL 3,720+« 7.1L0
wATER T T Tl h.;qB%
3. 587
TOTAL 23 75 20%. 11 7. 75 160 B 16.00 '
rontraction. 16 00 / 23.75 67 h % Weight balance:
Conversion of CO: 9 / 8, 9&.5 % Wet Cas
Conversion of H2: 10. 508/1& 013 75.0 % 0il: 2.l gpb
water: 8.2 oh
Co Converted to:
mols/hr %

co2 1.641 19.9 21.1 g . 4

Cl & C2 0.84L 10.2 10.8 iy

C% % Heavier 5.%05 6Ly 68,1

Unconverted 0.351 5.5
0il Yield: 8.01 / 2.89 = 2.72 pal."recovered'oil per KCF natural gas

11.41 / 2.89 = a.? gal. ultimate oil per VCF natural ras fed to generabor
= S4.1 bkl.

nltimate oil per KICF natural gas fed to generator



FRESH FEED WET GAS CHANGE
% mw/hr  #/hr % m/hr  #/hr  mols
co 32,9 £.023% 22);.h  6.09 O. h55 12.7 =T7.568
H2 60.0 1h.200 2&.L h5.70 5.&50 6.8 -10 780
co2 2.0 0. 20.8 27.55 2.047 90.1 Z?
Ne 3.3 0,751 21.9  2.90 0.217 6.1 -o 5
cal U.3 0,190 3.0 9.%6 0.700 11.2  0.510
C2H 2.18 0.163 .6 0.163
c2i 0.94 0.070 2.1  0.0/0
0536 1.5% 0.1l31 5.9 0.1l
u8 0.36 0.027 1.2 0.027
18 1.81 0.135 7.6 0.135
cuﬁlo 0.29 0,022 1.3 0,022
C5H10 0.9L 0.070 L.9 0.070
0l
ATER
TOTAL 23 668 298.5 7.&27 15L.1 16.201
Pontractlon' 16 201 / Eg L6688 = 68.5
Conversion of C0: 7. 568 023 = 9.3 %
Conversion of H2:10.7:0 /lh 200 = g.O 7
CO CONVERTEL TO:
mols/hr % - %
coz2 1.57% 19.6 20.8
Cl & C2 0. 976 12.2  12.9
C3 & Heavier 5.019 62.5 66.3%
Unconverted 0.1455 BT
011 Yield: 7.6l / 2.9%

10.7h /

MONTEBELLO SYHTHrSLS UNIT

CALCULATION OF YIRLDG

0 gal."recovered"oil per NCF natural gas

2.6
3,80 gal.
0.5

nltimate oil per FCF natural gas
bbl. ultirate oil per KWMCF natural gas

RUN NUMBER 12

POLY
C H 0 Y'LD
"7.568 -7Q568
-21.560
1,573 z2,1h6
0.510 2.0L0
0.326 0.652
0.14,0 0.420
0.423 0.546 0.90
O.u8l 0.210
U. 51 1.080 0.95
0.088 0.220
0. 550 O.?OO
5.557% {
é 312% 22w
i.156 from 42
Veight Balance:
Wet Gas
0il; 3.7 gp&
Vater; .8 egph

gal/hr

fed to generator
fed to generator
fed to cenerator



HRUN LUMBER 12 E
MONTEEELLO SYNTHLSIS UNIT
CALCULATIO! OF YIELDS
FRESH FEED WET GAS CLANGE POLY #/hr
% wm/hr #/hr % m/hr i/hr mols C H 0 Y'LD
co 23,9 8,023 224.01 14 0.687  19.2 =7.%36 =7.%36 -7.3%6
H2 60.0 1l. 280 28 % uZ.Bo li.502 é.o -G.698 -19.
co2 2.0 O-hzh 20. 2?.60 L. éu 108.4 1.990 1.990 3,980
N2 3.3 0.781 21.9 .9% 0.480 13.L -0.301
cal| 0.8 0.190 . 3.0 é.a; 0. é01 2.8 0.611 0.611 2.0
C2r 2.01 0.193 5.L 0.19% 0.386 0.772
C2H o.zb 0. 071 2.1 0,071 0.lh2 o0.L26
C3H6 1.6l ©.158 6.7 0.158 O-hgh 0.948 0.90 6.3
§H8 0.22 0.021 0.9 0.021 0,063 0,168
1.0 0.1h3 8.0 ®.143 0.572 1.1l 0.95 %.h
ChnlO 0.22 0.021 1.2 0,021 0.08] o 210 , 1.2
CH5H10 ' 0.82 0.079 5.5 0.079 0.395 0,790 5.5
OIL 2610 5. 238 26.6
WATER [ +256% 3,366
2,628 from HZ
TOTAL 25 668 2958.5 g. 62 192 6 13.8LE o
Contraction: 15 8L8 / 23,668 = 57.0p Weight Lalance b 7%
Conversion of CO: 7 336/ ;.025 = 91.U% iet Gas 192.6
Conversion of H2: ©,698/14.200 = 68.4% . 0il; 5.6 gph 36.6
' Water; 7.3 gph 60.6
CO Converted to: mols/hr % Z SeE o
cog 1.490 24.8  27.
Cl & C2 1.139 ih.2  15.L Ho
C3 & teavier 11,207 52..  57.% o
Unconverted 0.687
0il Yield: 5.87 / 2,93 = 2,01 gal."recovered"oil per KCIF natural gas fed to geﬂerator
9.35 / 2.93 = 3%.18 gal. ultimate oil per HCI natural ras fed to generat r
= (5.9 bbl. ultimate oil per VWCF natural gas fed to generator

~al/hr

0.97



