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THE TEXAS COMPANY — MONTEBELLO LABORATORY AN w0, B1 A
YIELD CALCULATIONS wouns 0=8
TRESH FEED WET a8 xscvers| COMBINED] peo o T (e CHANGE. YIELD BASIS He+CO FED
% whe | e % | A Be | whe | whe | mhe | mbe | b [HCET Bosl] ahe The ol Uniate.| |
femo MMMMM&MMW DL of ;
| 28,85 | 27,35) | 1.9! 3,94 | 9899 |« e 24,5
| 54,86 | 37,810 | 2,701 [118.84 [10,577 11,810 113,278 | 1.468| 64,66 7.208 10,707
544 3,573 | © 734 2.84 | 2,885 lo.268 i
| _0.,2) | 14,510 b 16,84 4.069 4.072 5,096 1.024, 16.43/1.834 id 0,802
3,003 0,215 8,08 0.840 0.840 1,085 0,215 £.03! 0,873 a8,
1.407 | 3,04 0.394 0,394 0495 0,101 3 0,339 ’
2.846
2.960 | 0,222 | 8,02 | 0,828 | 0,828 | 1,040 | o.222| 8,920,008 32| 2,065 0.250| 8.05 [0.608 6B | 1 0,143}
0.470 | 0,034 | 1,80 0,031 | 0,131 | 0,165 | 0.034| 1.50/0.167| %2 | 0.354/0.040 88.8
1,505 | 0,107 | 6,00 | 0.420 | 0.420 | 0,527 | 0,107 8.00| 0.670| 8% | 1.200/0.134| 5.70 | 0.a36] *°| o 0,104
0,543 | 0,039 | 2.27 | 0.5 | 0.se | 0.101 | o.o30] 2.27/0.253 4% | 0.467 0.082] 2.27 [o.e83 *® | 04e70 78,3 |
0,617 | 0,037 o | 0,145 | 0,245 | 0.182 | 0.037| 2.50]0.288| % | 0,475/ 0,083 2.50 |o.2a0) ®*| o.478 0,08 |
0.125 | 0,000 | 0.65 | 0.034 | 0.034 | o0.043 | 0.008 0.68/0.073 3% | 0.124{0.014] 0.68 |0.075] 3| 0,104] 0.014] 804 ,
0.150 | 0,011 | 0,042 | 0,042 | © 0.001 0.93/0.104/ % | 0,168 0.019] 0.95 |0.104/ **| 0.168 0.010 i
4.853 0.642120,17 | 2,25’ 3 a4 0.3
28,073 |367 7,247 190,70 |27.97¢ |63.047 |41.081
HetC0loq 257 |23.633 % scen 2,389 9,352 | 32,986 (11,74 | -21.244
H/CO | 4, 4.48 ; 1.9, 4,48 1.31 :
_‘.r.:'\mimé:ﬁ% T(?:’ILA'!;JSJ e EFFLUENT RECOVERED 0L 0,447 62,74] 7,003 9,645 1,077| 62,74 | 7.003| 906485 77| "l
Previous Total SHIFT RATIQ | 0™ Ok 86,60 9,556 14,507 1.619/82,9] | 9,254 15,097 1,462 \
Current Period (00023 .1 ::EWEE: 0,148% 7,88 0,8798.410| 0,937 7,88 | 0,879 1
New Total (H20)(CO) PRODUCTS G+ 93.48010.434 15,444/ 1,724]90.79 10,133 i
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION %, | SELECTIVITY | N watRt 5.345% 96.5000.7498,52811 564! 1,201 !
Conm«im| co Ha I Hz+CO co I H. ‘ CO+H, Ca+ /G GROSS WATER B,334 | 1,308,
T HYOROCARBON
M TOTAL—C +
¥ Included fflvent Total 3/M3 = 16.91 X #/MCF.
/M3 ax
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA I
PSIG RATES SCFH. [ OIL WATER INVENTORY DATA PARTICLE SIZE i
Oxygen 401 Fresh Feed [ 9505 ° APl 48.6 9.9 Tn Reactor at Start of Period 2217 Screen Analysis Sedimentation l
Natural Gas 208 Recycle 10608 Neut. No. 39.2 7.2 Fresh Catalyst Added Mesh | Microng “h Microns % i
Generatar Outlet a93 Combined Feed  |o0.. 0 [Sop. No. R o8 Total onao[ 419+ [ o 5| 80+ I
Reactor Inlet 81 ‘Wet Gas—Measured 1901 Hydrox. No. Catalyst Recovered 8 100 150 58,1 4080 1
‘Condenser Inlet Adjusted | - 2709 Bromine No, 8.2 In Reactor at End of Period 160 105 9.3 20—40
Product Accumulator 366 Loss. 808 Pour °F. 200 4 743 10-20
Chemicals, % by K2CO5 7.8 REACTOR d-p, Inches Hz 0 20 |62 1.8 O0-20 !
No. Height " 825 |4 0.6
TEMPERATURES—F. Recycle/Fresh Feed ™ o o - 12 |os |O® 0.2
Oxygen 521 Inlet Velocity—t. sec. 0.66 1 12 - 43,8 7s | CATALYST
Natural Gas 810 Fresh Feed Rate—SC.EH. 2989 HEMPEL, DIST. %/ 'API 2 43.2 = 74 e Bulk Density, Lbs./Cu.Ft. |
Generator per Cu.Ft. Dense Bed | - 73 205 °F. 3 76.4 = 105.8 74 Aerated 180
Quench Accumulator 140 per Lb. Catalyst 5,05 400 65,6 55,1 4 105.6 = 342.0 270 Settled 151 !
Reactor Inlet 423 per Sq. Pt, 13674 00550 16.6 | 36.6 Total 517 Compacted 173
Condenser Inlet 560+ 18.8 Particle Density, gm./cc. 4.9
Product Accumulator 5 Heat Transfer Caloulstions CALCULATED FROM dp NH, Value, . /gm. 2.4
Catalyst No.  Height * Steam Rate £ 362,7 l#/pn |A- ST M. DIST. 0] Density, Lbs./Cu.Ft. |y o NaSurface, m?/gm.
! 12.0| 650 @ 790.6 pals & 517°) Naphtha °F. Inventory, Lbs. 774
2 22| eso = 1197 BIU/f 80 120 Bed Depth, Ft. 10,54 |CHEMICAL ANALYSIS 1
8 7404 665 Water in @ 158°F = 125 pu/k '™ 150 Cu. Pt 22.24 Fe i
{5 136,8] 657 Hest Transferred/iby stesm | 239 ¢
77 1092 638 S o7 prw s 368 Start of Period dp 5 78 °
78 2304 en (1072) (362.7) = zsed1s mroe BF 400 20 "
9 261.6] 606 ' Ave. Bed Temperaturd Rec, 08,0 80 |<e0 W% bwis Fe
0 2oe.8| sm = sas’? 4.3 181,h 8 15.84 KRay Analysio™
11 311,0] 572 4T T 646-517 » 129°F Inv. 21679 FexCe
12 342.0 Tube_Area z 30.9 £t v, 463 Fea0e
l GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR 2200 logoo IAVERAGE M/HR c H o Mol % M/He c H [e} llusir:; At. Wt. Balance
FRESH FRED %ono | 0,60 | 7088 1 ET GAS 133,82 190,70
Doe 9.621| 9,621 9.621| Fron o 62,74 62,74
Hs 14,012 28.024 R i 206,18 104,18
o 1.233| 1.233 2.486) S0 | 1,63 | 0151 | 0,181 0.302 ™™ 300.74 357,62
Moo | 0.7 | 0.81 |0.78 | 0,773 | o0.104 o | 205 |o0.200 FRESH FEED 357.62
&% | 0.08 | 0,06 |0.04 | 0,085 | 0.013| o0.013 o.002| P« lep,63 | 7,687 | 7,867 | 30,688 WEIGHT BAUANCE] 84,09
MW 14,2632 % | s,2s | o.mes | 1,532 | 4.506
alaie 0,388 | 4.698] 0% | 445 |o.a11 | 1,235 | s.288 bk 1.425048
10,867 (37,412 |16,823| **123 o0 3'833 ooon | Swcee INDICATED LOSS—S CF H 808
BALANCE 101.865 96,542 104.164| TOTA" 10,868 | 38,752 16
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
Qoo | 4420 | 8,67 | 5.4¢ | 8,100 V0 | mesun] TeMP. | SCrRH| MW, | MHR | HOUR GAGE | GAL | °F | FACTOR | GALATS pf 5 N
fe l24.8) 130,06 26,81 27351 |eneo peso ses.8 [0 oL |3430" 8 |0.0061 | 05,65 | 49.8 |
%% |27.70 l40.78 44,98 j7.mr0 | 79,33 | 4.24 | 20.01 |0,9915 | 9505 [1.4247 | 25,073 o1 6 s |o 26,48 | 6,508
sfoe | 4063 | 3,24 | 2,06 | 3,678 |yprcas 1.0 e 9,17 62,74
2563 | 7.9 10,06 14.510 | 7081 | 577 | _3.97 |1.0048 | 1001 |1,0416 | 5.015 kgt 7,78 9,646 |
| 3.37 | 2.49 |3.16 |3.003 |ppevers sTee |0 3.88 gar/rt 76,93 500,43/ !
2.12 [1.12 | 1.407 |116.3¢ | 4.26 | 20.07 |0,9460 | 9686 |1,0416 | 25,560 0,25 80| |
S | seee 2.81 | 2.960 [y .0n 3679 (12 T 7.6 50198 ‘
zz—' 078 0.4 10w470 | 5.02 | 9,26 | 20,07 0:94s0 | 0i0 |1.0a16 | 2.4s4 WATER 2437 | 107,43 B6 | 1.0005 [107.46 | 9.9
sei04 1,70 1481 | 10503 | NatyRALGAS oz 18 0.9995 | 13.87 8 —
i 0.8¢ 0.5 | 0,563 | 8,65 | 6,60 | 20.31 0,8007 | 3630 11,2000 | 9.260 24,19 1
728 | 0.54 | 0,62 | 0817 | (vven * Acoumulator .h_. 3,88 218
Gl | oe 0.07 | 0,123 | 27,07 5.43 | 20.39 10,9952 | 2983 7,880 | | | 12,501
o 086 |o.as0 | o 3
M ¥ _126.6831 |218.7 5.69

5



THE TEXAS COMPANY — MONTEBELLO LABORATORY muNNo B1 B
DATA SUMMARY Houns _B=32
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCEFH. OIL__ | WATER INVENTORY DATA PARTICLE SIZE
Oxygen 430 Fresh Fead 10438 | A1 s1.8 30,8 | In Resctor at Start of Period Screen Analyeis Sedimentation
‘Natural Gas s Recycle Joagp |Neut: No 2.0 57.8 | Fresh Catalyst Added o |Mesh| Microny % | Microns | %
Generator Outlet <20 Combined Feed 21338 |90 No. 9u 58,4 Total ona| 419+ |4 o] 80+
Reactor Inlet <10 Wet Gas—Measured | o10g |Hydrox. No. Catalyst Recovered 3e |10 |10 o] 40-80
Condenser Inlet Adjusted | o0 | Bromine No. s In Reactor at End of Period w0 |05 || 20-40
Product Accumulator 307 Loss 01 |Poor °F- mw |1 [ g4| 10-20
Chemicals, % by KzCOa 0.0 REACTOR d-p, Inches Ha0 20 | 62 2.8 &%
No. Height ® a5 |4 1.8
TEMPERATURES—°F. Recycle/ Fresh Feed 1.0 o o0 - 12 3 |5 0.4
Oxygen ss Inlet Velocity—tt.fsec. .66 T
Natural Gas w87 Fresh Feed Rate—SCFH. 9988 HEMPEL, DIST. %| .API 2 43,2 = 74, n Bulk Density, Lbs./Cu.Ft.
Generator 2265 per Cu.Ft. Dense Bed| ggg 25 °F. 3 74,4 - 105.4 7 Acrated 150
Quench Accumulator 135 perlb Colyst | 5.0 | 4 7.3 56,0 | 4 105.6 = 348.d 30s Settled 151
Reneier Tnkes 387 per Sq. Pt. (15130 400550 17.8 35,8 Total 551 Comperivd 170
‘Condenser Inlet 560+ 111 Particle Density, gm./cc. 4.5
Product Accumulator n Hest Transfer Caloulstions CALCULATED FROM dp NH Value, ml. /gm. 1.4
Catalyst No. Height ® Steam Rete ® 357, #/ne A. 8. T. M. DIST. 0! Density, Lbs./Cu.Ft. 142 2 Surface, m? /gm.
! 12.0| 649 |@ 802 pate & 518°F Naphtha °F. [nventary, Lbs. 1891
2 5.2 a5 2 1196 BTU/# IBP 106 Bed Depth, Ft. 20,08 CHEMICAL ANALYSIS
3 74,8] 673 Weter in @ 157°F = 125 pen/k '™ 136 Cu. Pta 13.22 Fe
45 _ 336.8| @55 | Hest Transferred/Iby steem | 5 228 ¢
$7 _ _1909.2] 630 = 1071 BYO 0% 48 o
$8  230.4| 612 | (1071)(357.9) = 383311 mrn/he ¥ 400 "
9 261,6| 606 | Ave, Bed aturd Rec. 98,0 a0 W 7 basis Fe
10 ge2.8| 602 = ods'r il
1u 3130 575 aT = 646-518 » 128°% FeeeCo
12 Mﬁj 574 | Tube Area = 50.9 r19 Fea04
X ) 5 [98ee Fe
FRESH FEED WET GAS recycLe| “OEINED) grrueNT| NET CHANGE YIELD BASIS H:+CO FED
| % m/he e % A WeBdgee [ b | e | i | 4/ [E7WOF] gall cohe ga/MCH Bk [CE S Gal/he ACH U,
m/hr r e
oo 37,487 110,316 288,05 | 5,466 (0,408 | 11,32 | 1..572 [11.888 | 1.876 |- 9.912|277.64 D1 of
%5, lse.es7 |16.032 | 32032 |31.114 2297 4.63 | 8,947 |24.979 111,244 |-13,735| 27.69) Becoversd 011
99-%‘0 3440 04947 41.68 (40,082 [2.960 130,27 |11.526 120473 [14.486 2.013! 88.59|8.871 400 EPI 0,665
{{'.-"" 0783 04207 580 22433 0,180 5.04 0,703 0,910 0,883 #00-55D 164
S | 0,063 | 0,007 | 0,27 | 8.843 0683 | 10.48 | 2.543 | 2.560 | 3.196 | 0.636] 10.21]1.022 —gsoe 0,103
(!):-:l;l 3,123 0,281 $.48 0,898 04698 1.129 0.831 6,48/ 0,649 i ) 70.6
G 1,305 10,096 | 2,89 | 0,375 | 0,376 | 0,471 | o0.006| 2,890,280
C+Cr 1a.:31 261
G 3,873 0,286 12, 1,114 -} 1,134 ; 1,400 0,286 12,03|1,205| 432 | 2. 0.279]10.83 | 1.085' 525 | 1,732 0.173/89.6
G 0,450 (0,033 1.46 | 0,129 | 0.129 | 0,162 | 0,033 1.46|0,146| 424 | 0,344/0.034 i
Salis 1.927 0,142 | 7,97 | 0,654 | 0,554 . 0,606 | 0,142 7,97/0,788| 5% | 1,504 0,360 7,57 0,788 *°! 1,241 0.124/80,6 |
Sl 0.463_0,034 1,08 | 0,135 | 0,133 ‘ 0,167 | 0,054, 1.98/0,198] 4% | 0,407/ 0,041| 1,98 0,198 “% | 0,407 0.040
il 0.670 |0,050 3,51 | 0,193 | 0,193 . 0,243 | 0,080| 3,510,351 545 | 0,6440,084| 3,51 |0,351 %% | 0,644] 0,084]90,2
Saie 0,073 0,006 0.36 | 0,021 | 0,021 | 0,026 | 0,005 0,36/0.038] %5 | 0,069/0,007| 0.36 |0.086 *% | 0,069/ 0,007
o 0,170 0,013 1,00 | 0,080 | 0.049 | 0.082 | 0,013 1.08/0,300 %% | 0.197/0.020| 1,00 [0.208 ®%| 0,197 0,020 |
G 28,40/ 2,844 6,040/ 0.606/25,34 | 2,638, 4,200 0,430 |
TOTAL 27,520 |369. 7,384 |199.46 |28.757 56,277 |42.301
ot 9986 T Tk ; 4
26,348 SCEH. 2,701 10,619 |36,867 13,220 |-23,647| _ \ - - i
H/CO | 185 . 1,55 | 100181 l5.68 2.1 5,60 | 1,38
o “ggM;Jnggvggl Tgyzfl T 3 EFFLUENT | _RCOV® 0i 0.426# 59.83| 6,991 9,309 0,932]60,83 5.991! 9,309| 0,932
Previous Total | HIFT RATIQ | YU Ot 88,23| 8,835 15.349] 1,537|85.17 113,509/ 1.368
Current Period 1 (Ha)(CO2)14 g :"“ i 0.184% 9,76{ 0,978 8.,81] 1,188/ 0,119] 9,76 1.188 0.119) |
New Total H00CO) 7| P 97.98] 9,812 16537 1.656|94.92 | 94506 14,787/ 1481 |
FRESH FEED CONVERSION — 7% TOTAL FEED CONVERSION--%. | SELECTIVITY | WET WATER 5 455! 99,99 12,007| 1,202
Contraction co | Ha Hz4CO co 1 H. ‘ CO+H, Cy+ /G + GROSS WATER 109,7410,989|10.2 /13,195 1,321
6,08 " es.e7 lav,7s o6 | 83,34 | oMo 117,560,778 ;
#Included in Reactor Effluent Total g/M3 = 1691 X #/MCF. '
cc/M3 = 141.3 X gol/MCF,
GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | 1400 |2200 loBoo |AVERAGE | M/HR c H o Mol % | M/Hr c H o Mmﬁ:; At Wt. Balance
FRESH FEER Qo | 0.08 |0io8H 15,492 | VET A8 156.62 199.46
oo | 38,68 |57.82 |55.96 (57,487 [30.316 [10.318 10,516] 500 b 59.83 | 5988 |
%5, | 86.10 |57.69 |60.08 |58.257 he.032 ‘ 32,084 Fae i 109.74 109,74
%0 | 439 | 3,67 | 2,38 | 3,440 | 0,947 | 0.947 1006 50 | 2,47 o,249 | 0,249 0,498 [T 326,10 369.08
Bow | 0,79 | 0,89 | 0,88 | 0,785 | 0.207 Soe | 308 Jo.ser iibiieg 369,05
i | 0,08 | 0,02 | 0.13 | 0.082 | 0,017 | 0,017 | 0.0 %% 80,30 |a,005 | 8,005 |s2.580 WEIGHT BALANCEl 99,891
13,4086 0,817 1,634 | 4,902
8,182 | 764 0,414 1,242 % WET GAS FACTOR _ 2.R7355 |
11,280 40,284 |16.284 011 | o:068 | ou1se INDICATED oSS CF i so1
BALANGE 0. en.t8 201,88 | 21,346 |40,878 |
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
Do | 4,38 | 520 | 5,86 | 5,488 VB | PRESSURH TEMP. | SCEH| MW | MHR | HOUN GAGE | GAL “F | FACTOR | GAL AT 4/Eh 4 RN
%2, 20,47 31,77 |33.30 314114 | prpsu peep e OL |ge113 0.9990 | 316.87 1.8 9
o |43.59 [61.42 136,23 40,088 | 79,31 | 4,45 | 20.69 |0.9768 |10433 |1.4608 | 27,620 a0 | e, | 0,991 | | 5983 |
Yoo | 5 | 1,03 | 2,86 | 20003 | e o 1,80 [ 71 820 1417.9
-?'5; 9,38 | 8,65 | 8,80 | 6,43 | 79,51 8.75 | 4,02 10,0696 | 2100 11,0608 5.708 2. 18,0
5 | 8082 | 3,85 | 2,02 | 3,123 lprcvare 3 o4 ]
ode | 1,86 | 1,30 | 1.85 | 1.303 116,16 4:30 | €0.01 10,8420 | 9951 11.06 |Be.g5
Calla, 580 | 5,35 | 4,77 | 5,078 |pion 410.0 [126
0.86 | 0.0 | 5,08 | 9,4 | 20.e1 [0.9420 | 948 11,055 | g.s08 [VAT®
248 | 1987 | meronseon 434.8. (160 10899 28,757 h P 1o
Q81 | 0,485 | 28,43 8,78 ‘%:ag_ _o_ﬁg_ 3720 31,2108 | 10,08} 2% 1 | 1,0008 | L 09,74 |
087 | 04670 | oyyeen 18% | | 0.0908 | -
0407 | 0,078 | 27,07 5,85 _?%.?_g‘un_m 7,647 lossg 15.40 0,99 18.4:
o
0.20 | 070 | g
M ¥ |gv.0158(818.7 5,61 |0,8088 387.5¢/hr

a3

*3

e
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THE TEXAS COMPANY — MONTEBELLO LABORATORY

YIELD CALCULATIONS s
FRESH FEED WET AS P - YIELD BASIS H,+CO FED
% | wae | aw | % [—MWCBme ) L ok | mee e [WCF] B G B v,
38.185(10.5%6 (205,31 | 7.427 (0,608 | 16.97 | 8,301 12.887 | 9,007 |. 9.080(278,14 M.J af
80,8680 18.8568 36.80 (36,726 |2.995 6,04 111,361 99,817 14,358 |-15,.861 30,76
538 0,780 55.45 |31.830 |2.5068 114,88 0.847 10,807 (12,445 1,838 80,.80! 7,404 400 045
0,787, 0,238 8,81 | 2,050 (0,167 4.68 0.634 0.870 0,801 M 194
0.697| 0,200 | 5.38 |10.620 0.8s8 | 13.76 | s.eme | s.aes | 412 | .80 10.4100.98¢ s s
3.008 [0.252 7.07 0,957 0,967 1.809 0.258 7.07,0.648 N 70.8
1877 0,104 3.3 D398 0395 0.499 0,104 S 0.8
20
3,523 |0.287 | 12,08 | 1,099 | 1,099 | 1,386 | 0.287| ]2 433 | 2,796/0,256/10,87 |0,996| 628 | 1,740 0,159/88.8
04457 |0,037 1.63 | 0,141 | 0,141 | 0,178 | 0,087 1.83/0,149| 42 | 0,384| 0,035
1.855 10,140 | 8,36 | 0.567 | 0,667 | 0.716 | 0.348] 8.38{0,788 50 | 1,678 0,188| 7.94 1,802| 0.119(81.6
0,413 (0,034 1.98 | 0,128 | 0.128 | 0.162 | 0.034 48 | 0,407/0.037| 1.98 | 0,407} 0,037
Gl 0.617 (0,080 | 3.51 | 0,101 | 0,191 | 0.241 | 0,080, 3,81 0,382| 548 | 0,644|0,080| 3,51 0,84 88,9
Gl 0,077 0,008 | 0,43 | 0,026 | 0,024 | 0,050 | 0,008| 0,4 828 | 0,089 | 0.43 0,082
0,47 10,032 | 1,01 | 0,046 | 0,045 | 0,087 | o0.012| 1. 8% | o, 1.01 I
20,097 37632 8,165 194,90 30,935 | 60,932 |45.678
H.+00] o5 083 |20,702 | scen 3,602 13,662 | 42,454 17,863
Ha/CO Lm_]_tm . 2.
B e oy Lo s
:::::: SHIFT RATIO :“A'é “%‘“‘“ 14,007 1,284
(H2) (C02) 50, 4| 1:4250.151
New Total . (H:0)(CO) s G 15.432] 1.414)
FRESH FEED CONVERSION — % ‘TOTAL FEED CONVERSION—%, | SELECTIVITY | MT WATE
Conmrim‘ <o Ha | Hz4-CO <o ! Hs | CO+H, Ca+ /G + 6ROSS WATER
72,81 | 94.85 | 83,89 | 87.49 | 77.55 |51.55 | 0.3 | m3.pe | fokecer
# Included in Reactor Ef! 9/M3 = 16.91 X #/MCF
JR— I _ B cc/M3 = 141.3 X 9al/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxvgen a4 Fresh Feed 11se0 |41 51.4 10,6 | In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 439 Recyele 11724 |Neut No. a2 57,7 | Frosh Catalyst Added gg d gg |Mesh| Micrond % | Microns | %
Generator Outlet 419 Combined Foed |p505 |Sap- No. 0.8 3.0 Total ona[as+ [, | s+
Reactor Inlet 415 Wet Gas—Measured 2680 Hydrox. No. Catalyst Recovered 18 100 150 57.2 40—80
Condenser Inlet Adjustad | gogy | Bromine No. 0.1 In Reactor at End of Period 10 (105 [, | 2040
Product Accumulator 396 Loss a1 Pour °F. 200 4 9.0 10—-20
Chemicals, % by K2COs 10,0 REACTOR d-p, Inches H. O 250 62 2.8 020
No. Height " 325 44 2.8
TEMPERATURES—°F. Recyclef Fresh Feed 1.08 0 0 - 12 28 <3% 0.8
Oxygen 408 lnletValocity-—fL['u'. 0,71 1 12 - 43.2 s CATALYST
Natural Gas 774 Fresh Feed Rate—SCFH. 10912 HEMPEL, DIST. %| APT 2 43,2 = 744 74 Bulk Density, Lbs./Cu.Ft.
Generator 2315 per Cu. Ft. Dense Bed 848 206 °F. 3 74,4 - 105.6 | 75 _Aermed 145
Quench Accumulator 135 " per Lb. Catalyst 5.73 40 75,0 57,1 4 105,86 - 342,0 | 305 Settled 147
Reactor Inlet 500 per Sq. Pt. 16533 400-550 14.0 36,8 Totel 555 Compacted 162
Condenser Inlet 850+ 13.0 Particle Density, gm./ce. 4,58
Product Accumulator 65 |Heat Transfer Caleulations CALCULATED FROM dp H, Value, mi. /gm. 24
Catalyst No. Height ® Steam Rate = 41448 #/tr A. S. T. M. DIST. ON Density, Lbs./Cu.Ft. 147 2 Surface, m? /gm.
! 12,0, 655 |@ 802 puia & 518°F Naphtha °F. tnventory, Lbs. 205
2 2| 658 = wevlpro | e 100 Bed Depth, Ft. 10,63 |CHEMICAL ANALYSIS
8 78,4 673 |water in @ 169°F = 127 meufp % 134 Gu. Pt 12.96 Fe
A5 _ 136.8, 651 _|Heat Tranmsferred/ib, stesm | 5% 226 M
FT_ 3e0.2| 633 = 1070 gro 0% 348 °
£8  es0.4| 620 (1070) (414.8) = mﬂ&mf EP 400 "
? 261.8] 611 Ave. Bed Temperatur: Rec. 98,0 K20, Wt % basis Fe
10 202,8) 608 T 848°P X-Ray Analysis—
1 a0 585 |ar » 648-518 s 130" FeasCs
12 342.0] 569 | Tube grea = 30.9 ftf Fes0
ﬁﬁ%-f ® 108 Fe
¥ -
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR l AVERAGE M/BR [ H [} Mol ¥ M/Hr [ H o Mﬂﬁg At. Wt, Balance
FRESH FEED Qows | 3.00 | 9038 18,000 |¥FT 4 169.06
| S0 56,50 | 35,31 | 54,76 | 55,125 | 10,536 | 10,636 10,538| o0 e 62,16
%5, |60.35 | 60,60 | 61.66 | 60,860 | 18,258 36, £ . 118,18 118,18
%0 | 2,90 | 2,35 | 2,37 2,553 o0.760| 0,780 1,820 2,02 | 0,209 | 0.209 0.418 |TO™ 349,39 375,33
Moo | 126 | 061 0.51| 0,787 | 0.238 4.4 | 0,428 ki 275,33
s | 025 | 1.36] 0.70| 0.697| 0.208| 0,200 | 0,836 79,57 | 8.224 | 8.224 | 32.896 WEIGHT BAUNCE 93,00
MY | 12,8 8,35 | 0,863 | 1,726 | 5,178
5,782 2,876 4.67 1.449] 3 WET GAS FACTOR 10538 |
114808 | 43,100 /14,038 0:06 | 0:008 | o.30 | oiom INDICATED LOss—sCFH a
$8.45 102,30 $6.85 11,686 | 42 15,418
GAS FLOW RATES LIQUID PRODUCT RATES
PRESSUR] TEMP. | S.C.EH| M.W. | M/HR | HOUN GAGE | GAL | °F | FACTOR | GALAT& yTh 4 cmu—
wo Ot |yvgge | 39078 387.30] 51,4 62,16
10,9840 (11369 |1.5211 | 29,997 5111 | 316,88 | 62 [0.9990 | 316.27| 6.441] | 9.650]
B 313 | 174,73 | 58 |1.0026 | 175,17
|__4.08 10,9971 | 2680 11,1004 | 7.070 0'4 17.70 | 96 [0.9821 | 17.38
5.0 | 190 90,68
20,78 [0.9469 |10604 [1.1004 | 28.217 2.79) 18,0
6.0 | 120
. 231.8: 4918
3R e g oot pap T
7133 | 386,41 70 [0,9990 | 10,8
iR .Q.%ﬂ__lua_hm_m 102% | 62,73 | 68 | 0,9998 | | 14,880|
ok | 33,0868 |0,9908 | 33
_atg.v_.o_.mo__m 7,389 lowsg | 16,88 | 1,0 14
3
YR ), Tﬂ




THE TEXAS COMPANY — MONTEBELLO LABORATORY aUN No.B1 D

YIELD CALCULATIONS wouns 58-80
FRESH FEED WET GAS recycie| COMBINED) emuent| NET CHANGE YIELD BASIS H:+CO FED
AL We Bas POLYMER %
% /he | /b % A WL B Tl mhe | mie me | m/be | B/me 'E_/HCPI$nﬂI @al/hr [gal/MCH|_B/hr sl 3 CF|Unsats.

o | 38,943]10.509 204,36 | 6.743 | 0,540 | 15,38 | 2,084 | 2,603 |- 9,960|278.98 D1 of
P5, | s8.063/28.775 | 33.81 [36.360 | 2,960 | 5.97 [11.070 |27.843 |14.030 |-13.813|-27.84

Dro | 2 0,768 | 33.80 |32,960 | 2,685 118,08 |10,035 |10,803 |12.718 | 1,916 84.28] 8.15 400 EF l0.859
Nou | 0,807 0.230 | 6,44 | 2,007 [ 0,72 | 0.642 | 0,872 | 0,814 400-5 0.8 | |
S, | o.687| 0.167 | 2.68 | 9,743 | 0,793 | 12,72 | 2,967  3.134 | 3.760 | 0.626] 10.04| 0,97 5504 0.087
G 3.133 | 0,266 | 7,15 | 0.954 | 0.954 | 1.209 | 0.265) 7.15| 0.69 0.7
133 1. 0.106 | 3,39 | 0.306 | 0.396 | 0.502 | o0.106| 3.19
G+ 20,38
St 3,707 | 0,302 | 12,71 | 1.129 | 1.120 | 1.431 | o,302| 12,72 432 | 2.942/0,284 [11,44 [1.206] 5% | 1,830/0,177 (89,0
-3 0,457 | 0,037 | 1.63 | 0,139 | 0.139 | 0.176 | 0.037| 1.63 426 | 0,384(0.037 |
[ 2.110 | 0,172 | 9.65 | 0.643 | 0.643 | 0.815 | 0.172| 9.65| 8.0 | 1.930/0.187| 9.17 |0.887 80| 1,503|0.145 62.5
Gille 0.447 | 0,036 2,09 | 0.136 | 0.136 . 0.,172 | 0,036| 2.08| 488 | 0,430/0.042 | 2.09 |0.430| % | 0.450/0.042
G 0,713 | 0.058 | 4.07 | 0.217 | 0,217 | 0.275 | 0.058) 4.07 545 | 0.747/0.072| 4,07 |0.747] 5| 0.747/0.072 [89.9
G 0,080 | 0,007 | 0.51 | 0,024 | 0.024 | 0.031 | 0,007 0,51 0,048 5% | 0.097/0.009| 0.51 {0.097| 5% | 0.087,0.008
Sl 0.160 | 0.013 | 1,09 | 0,048 | 0,049 | 0,062 | 0,013 1.08| 0,108 5% | 0,197/0,018} 1.09 |0.197| % | 0,197|0.018
Ca-Ce 31.75] 3.07: 6.727/0.661 [28.37 2.744 4.804/0.465
TOTAL 28,446 [371.09 8.143 [199.06 |30,454 58,900 |44.954
H,+CO 10340
« 95.906| 27,282 SCFH. 3.509 13.124 40,406 (16,633 | 23,773, o |
H./00 1.60 | 9671294 5,39 2.22 1.39 I
CUMULATIVE TOTALS, J RECOVERED 01 R K N . n
E 1 COMCH Caralyst £]_ Co+ . gal | Gl/MCF | g/ EFFLUENT 0,410% 57,56| 5,5676,445 8,931/0,864 (57,56 |5 567‘ + 8,931 0,864 —
Previous Total SHIFT RATIO | O Ok 89.31| 8.63 15.658|1.514 |85.93 8,311 13.735!1.328
WATER SOLUBLE
Current Period CHEMICALS 0.218% 11.59| 1.12 1,449/0,140|11,59 |1.121 . 1.449.0,140
(H=)(C012 .0 o0 wau . + =
New Total {H:0)(COy Probucts ¢, 100.90| 9.758 17.107]1.654 [97.52 |9.431 15,184 1,468
T T
FRESH FEED CONVERSION — TOTAL FEED CONVERSION —; | SELECTIVITY |  MET wATER 5.7094102.86] 9.9488,33 [12.351|1.194 i o
Contraction| €O [ H, ‘ H.+C0| <o ] He ‘c0+H> Cat /Gv | G0 WAt 114.45 n.oje 13.800]1.335 :
T T J TOROGEON o T -
71.37 (94,78 | 82.35 | 87,14 | 79.28 [49.61 | 58.84 | 83,20 TG+ 121.28(11
*Included in Reactor Effluent Total 9/M3 = 1691 » = MCF
cc/M3 = 141.3 ¥ gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES S.CFH. OIL WATER INVENTORY DATA PARTICLE SIZE |
Oxygen 437 Fresh Feed 10781 |°API 51,0 1046 Tn Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 434 Recycle 11542 Neut. No. 45.8 39.4 Fresh Catalyst Added 53 £ 80 Mesh | Micron b Microns. “o
Generator Outlet 417 Combined Feed 22323 Sap. No. 54.4 29.7 Total On 40| 419+ 16,1 80+
Reactor Inlet 410 ‘Wet Gas—Measured 2984 Hydrox. No. Catalyst Recovered 6 100 150 64.1 4080
Condenser Inlet Adjusted 3086 Bromine No. 83.1 In Ruclor‘at End of Period 150 105 11.0 20—40
Product Accumulator 395 Loss. 102 Pour °F. 200 K 7.2 10-20 i
Chemicals, % by K=COs 10.5 REACTOR d-p, Inches Hz0 250 ol 00 |
ieht®
No. Height 325 44 0.2
TEMPERATURES— Recycle/ Fresh Feed 1.07 o 0 - 12 20 <325 0.2
Oxygen 361 Inlet Velocity—ft. sec. 0.69 1 12 - 43.2| 75 CATALYST
Natural Gas 733 Fresh Feed Rate—SCFH. 10340 HEMPEL, DIST. % .API 2 43.2 = T4a4 74 Bulk Density, Lbs./Cu.Ft.
Generator 2305 per Cu.Ft. Dense Bed 819 206 °F. 3 74.4 = 105.6 75 Aerated 130 )
Quench Accumulator 120 per Lb. Catalyst .50 400 7643 56.8 4 105.6 = 342.0] 295 Settled 132
Reactor Inlet 534 per Sq. Pt 15667 | 100950 13.6 | 36.7 Totel 548 Compacted 147
Condenser Inlet 550+ 10.1 Particle Density, gm. /cc. 4,32
Product Accumulator 60 Heat Transfer Caleculations CALCULATED FROM dp Ha Value, ml/gm. 2.92
Catalyst No.  Height® Stesm Rate ¥ 408.2 [/hr A.S.T. M. DIST. 01 Density, Lbs./Cu.Ft. 149 [Ne Surface, m?/gm.
! 12,0 649 |@ 796 pals & 518°F Naphtha °F. Inventory, Lbs. 1881
2 43.2 652 = 1197 BTU/# IBP 100 Bed Depth, Ft. 19,13 |CHEMICAL ANALYSIS
| - -
3 Ta4 | 665 Water in @ 158°F = 126 mru/f '® 134 Cu, Ft. 12.63 b
<
#5  136.8| 649  |Hest Transferred/lb) stesm | 226
F7 o2l 632 © o7 mo 90% 350 °
H
8  s30.| 618 | (1072)(408,2) = 4a7s0 mrude BP 399 — —
9 K20, W+. % basis Fe
261.6 611 Ave. Bed Temperatur Rec, 97,5
B * X-Ray Analysis—
10 por.8! 606 sur v Anele
. FezoCs
11 311.0| 586 a7 s 644-518 3 126°F B * -
Fe;04
12 3420 s79 Tube Ar 30,9 rt3 R b -
& = 58y = 124 Fe
‘ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
o
HOUR l AVERAGE | M/HR c H o Mol % | M/Hr c H o Mm:,:'; At Wt. Balance
0 7,295 N
FRESH FEED Stooo | 0,48 | 0l04s 14,674 |VET OAS 192,45 199,06
co co
o0 57,28 | 37,04 | 36.51 | 36,943 | 10,509 [10.500 10,509/ feoe o 57.56 57,56
B H,
2ds |58.93 | 58.95 | 59,01 | 58.963 | 16,773 23.546 2ha WATER 114,46 114,45
€O, <o, TOTAL
deoo | 2,71 | 2,76 2,65| 2,700 0,768 0.768 1,536 o0 2.06 0,208 | 0.208 0,416 364,46 371,07
N N,
2o | 0,71 | 0.91] 0,80 0.807| 0,230 =dois 1,71 | 0,174 fRESH FEED 371.07
CH. CH.
1éodz | 0,37 0,34 | 1,05| 0,587 | 0,167 0,167 0.668 1604z | 92,88 | 8.410 8,410 | 33,640 WEIGHT BALANCH 98,22
C.H,
M Y. | 13,045 30068 8.43 | 0.855 1.710 | 5.130
H,0 C.He 'WET GAS FACTOR|
oo 7.170] 3.585] 9 | 432 | o.uze 3,504 1.034347
CaHio 0.13 | 0,013 0.052 | 0,130 INDICATED LOSS—S CFH
11,444 41.384 [15.630] 20 0.05 0,005 0.025 0,060 108
BALANCH 97,65 97,46 103,58 | TOTAL 11,710 | 42.464 | 15,000
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
APL® 7 HR
Lo | 87 7,78 | 6,32 | 6,743 VR PRESSURE TEMP. | S.C.EH| MW. | M/HR | HOUR GAGE | GAL °F | PACTOR | GAL AT wiGar. % GAL HR
He 1124 75
2o | 38,00 34,97 k—“ 99 364350 |ppggy peen Ol | yeq | 388,59 |60 [1.000 | 388.59] 51.0 57.56
CO,
o |33 74 32,56 132,960 | 70,31 | 4,50 | 20,53 [0,9677 [10781 |1,4897 | 28,446 303 | 174,75 |56 |1,0026 | 175,17| 6,445 8,031
1.60 | 60
242 | 2421 [ 2,307 Jyircas 213.42 1375.5
9.48 [10.93 | 9,745 | 79.31 | 8.60 4,02 11,000 | 208¢ |1.0885 | 7.873 0,93 6.0
400.6 18 |
3,04 3,00 |3.188 |pcvere 214,35 1381.5
1,36 | 1,32 | 1,800 | 116,14 | 4.30 | 20.60 |0.9485 [10628 |1.0883 | 27,778
09,6 | i18
4.08 | 3.85 | 3,707 |50 *
0,64 | 0,50 | 0,457 6.02 | 9.6 |-20.60 |0,9485 | 1014 |1,0883 | 2.676 |WATE L
& [196 (11842 o
2,28 | 2,07 | 2.210 |\ururarca 6110} | 364.59 |69 [0.9991 | 364.26 10.6 124448
0,43 | 0,68 | 0.447 | 28,45 | 5.87 2Lal7_0.8903 | 3846 |1.2227 | 10.147 o7 | 33.08 |62 |0.9998 | 33.05| 8,293 13,800
[ 5T
758 | 0,71 | 0,78 | 0,67 | 0,718 | (puonn 331.21 8746.7
CoHy
7i4s | 0410 | 0,07 | 0,07 | 0,080 | 27,07 | 4.88 | 21,25 |0.9887 | 2764 7.203
35.8 — T
0.19 | 0014 | 0.15 | 0.260 | o
MV 24,4811 215.7 6.18 | 0.3062 408,24/




THE TEXAS COMPANY — MONTEBELLO LABORATORY
YIELD CALCULATIONS

mNno. BLR .
wouns 80104 .-

FRESH FEED WET GAS ‘racvcrs| OMBNED] g T e cHANGE YIELD BASIS H.+CO FED
mhr | #/me % —‘ﬁ%{% mhe | mhe | mme | m/be | #/be  [H7HCF] #/gal] gal/he [pal/MGH #/hr [vasia,
10,408 |£91.63 | 8.167 | 19.69 | 2.586 | 12,994 | S.289 b 9,708 271, D1 of
26,341 94 |38.840 | 3,080 | 8,17 10.264 |ga.mon 13,318 baa.cee - 26,77 Rasgrared ot)
0,717 | 31,56 | 30,042 | 2,586 | 113,81 | 9,513 | 10,230 | 12,099 | 1.869 | £ 8,113 400 EP 843
0.212 | 5.9¢| 2.300 | 0,198 | 5.55| o.728 | 0.940 | 0.986 00-55¢ 108
0,486 | 7.32 |13.387 | 1.388 | 18,21 476 | s.832 | s.311 | o.679 | 10.89(1.074 100
2.897 | 0.840 | 6.98] 0.017 | 0.937 | 1,186 | 0.249 | .98 0.688)
1,867 | 0,208 | 3,26 | 0,398 | 0,398 | 008 | 3 1
2
3.350 | 0,288 | 12.12 | 1,061 | 1.061 . 1.3¢0 | 0.288 | 12.18| 1.i98| 4% | 2.806| 0.277/10.91 |1.076/ % 1,748 |0.172]e8.8
0.423 | 0.036 | 1,60 | 0,134 | 0,134 | 0,170 | 0,056 | 1,590,167 % | 0.378 0,087
1,065 | 0,145 | 8.02 | 0.527 | 0.527 | 0.670 | 0.148 | 8.02 0.791] 3% | 1.604/0.188] 7.62 |0.762| ®1° 1,240 |01123
Gills 04397 | 0,054 | 1,98 | 0.126 | 0,126 | 0.160 | 0.034 | 1.980.195 4% | 0.407 0.040| 1.98 |0.105| ** | 0.407 | 0.040
o 0.557 | 0.048 | 3,37 | 0.176 | 0,176 | 0,224 | 0,048 | 3,37 0,332 54 | 0,616/ 0.081] 3.37 |0.332 ***|0.618 [0.081]ea,
Sefls 04070 | 0,008 | 0,43 | 0.022 | 0,022 | 0,028 | 0,006 | 0.43] 0,042 5% | 0.082l 0.008| 0.43 | 0.042 *® | 0.082 | 0.008
S 0,180 | 0,013 | 1,09 | 0.047 | 0.047 | 0.080 | 0,015 | 1.090.108/ 5% | 0.208 0.021| 1.00 |0.108 **|0.208 |0.021
CCs 26.60] 2,821 6.100] 0,602| 25,40 | 2,506 4.309 | 0.425
TOTAL 28,143 |369,2 8.608 | 202.26 | 31,665 | 50,808 | 46,405
H:tC0)95.,077 | 26,749 0138 scrn 3,762 12,840 | 39,569 | 16,602 | 22,987
H:/C0 57 | 9864004 [ 4,35 2,0 1,37
TSN ULATIV G TOTALS g —| FFFLUBNT | MOTOOL 1 0,395% 55,45 5.470 8.718 0.860] 55,45 | 5.470 8.78 | 0.860
Previous Total ! ! ! ' HIFT RATIO_ | TOM 0L 84.085 8.291 14.818) 1.462(80.85 | 7.975 13.027 | 1.265
Current Period (O 0.0 MG | 0.235%| 12.341.217]7.98] 1.547 0.153|12.34 | 1.217 1.567 | 0,153
New Total H00C0""" | PR 96.39) 9.508 16.365| 1,614/ 93.19 | 9.192 14.574 | 1.438)
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —9, | SELECTIVITY NET WATER 5.504% 99,17 9.782 11.908 1,175
Contraction| €O ‘ H. ‘ H,4CO | €O H, ‘ CO+H, | Cy+/C+ | 0SS WATER 111.5100.999) 13.458) 1'5;7‘1
75,085 |98.25 | 81,28 les.04_|7a.69 | 40,04 58,06 | 62,0 ot 117,511,691
FInoTuded In resctor effluent Total 1691 % mmcE
cc/M3 = 141.3 X gol/MCF"
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH OIL | WATER INVENTORY DATA [ PARTICLE SIZE
Oxygen s Fresh Feed Joses |*AP! 55,7 | 3047 | InResctorat Startof Period . 1™ Sereen Analysis Sedimentation
Natural Gas 54 Reeycle Je00y |Neut: No. 415 | sz, | FreshCamystAdded oo L go |Mesh| Mirony % | Microns | %
Generator Outlet o2 Combined Feed oo6es |50 Mo .8 | 421 Total onao| 419+ |yg o | 80+
Reactor Inlet 418 Wet Gas—Measured | pgzy |Hydrox. No. Catalyst Recovered 21 |10 |10 lgg 0 40—80
Condenser Inlet Adjusted | 3peg | Bromine No. 5.1 In Reactor at End of Period w0 |05 | g0 20-40
Product Accumulator 399 Loss 526 |Pour °F. w [u [, | 10-20 |
Chemizals, % by K2C0n 1.5 | REACTOR dp. inches Fz0 w0 |62 | o] 00
No. Height " w4 |0
TEMPERATURES~°F. Recycle] Fresh Feed 113 o o = 12 | 28 |9 0.2
Oxygen 339 [nlet Velocity—ft[see. | g9 1 12,0 - 43,2] 74 | CATALYST
Natural Gas 727 Fresh Feed Rate—SCF.H. 10138 HEMPEL, DIST. % *APT 2 43,2 = 74.4 74 Bulk Density, Lbs./Cu.Ft.
Generator 2330 per Cu.Ft. Dense Bed| 00 205 °F. 3 74,4 = 1054675 ARerated 120 |
Quench Accumulator per Lb. Catalyst sos| ™ ws5 | s7.8 & v05. = 342.0| 312 Settled 151
Reactor Inlet 572 per Sq. Pt 15361 400550 12,0 371 Total 563 Compacted 148
Condenser Inlet 550+ 1o.7 Particle Density, gm. /cc. s
Product Accumulator 55 |Hest Transfer Caleulhticns CALCULATED FROM dp H, Value, mi. /gm.
Catalyst No.  Height ® Stean Rate = 408,2|#/pr |4 S T-M. DIST. O Density, Lbs./Cu.Ft. 148 2 Surface, m? /gm.
! 12,0 | 645 799.4 pala & 518°F Naphtha °F. Inventory, Lbe. 1032
2 43.2 | 649 = 1197 BrU/# BP 100 Bed Depth, Ft. 19,78 |CHEMICAL ANALYSIS
3 7444 | 657 Mater in @ 156°F = 1p4 mru/d ™ 131 . Cua Ft 13,06 re
5 1368 | et0 eat Transferred/Ib.|atesn | % 221 ¢
£ aev.2| ezs T 1078 prufer | o 352 . °
48  ss0.4| e1s (1073) (408,2) = 438000 BrAhe BF 108 "
®  261.6 | 606 Ave. Bed Rec. 97,5 a0, Wit 7% basis Fe
10 s02.8 | g0z =z 839°P X-Ray Analysis—
L 86 47 = 630-518 = 121°F Fexe
12 g 575 Tube Ares 2 30.9 ft Fes0.
K2 z 70 Fe
[ s anavyses GENERATOR BALANCE WEIGHT BALANCE
HOUR AVERAGE | M/HR c H o Mol % | M/He c H o Mu‘ir‘:‘; At. Wt. Balance
FRESH FEED Qo | o.06 | 0m008 13.960 | YT 4 282,12 202,33
oo 36,68 | 36,96 | 37 36,993 | 10,408 | 10.408) 0.408. o o 55.45 55,45
B3 ls7.54 | 58,08 | 58.65 | 58.084 | 16,343 32 e i 111,51 111,51
oo | 268 | 205 2,67 2650 | 017 | o0.ml 1454 w0 | 2,08 |o.01 | o.201 0,408 [P 340,08 | see.te |
| 0.80 | 0.65 | 0.81 | 0.753 | o.212 b 432 |0.a28 i 369.29
2,36 | 1,67 | 0.6 1.620 | 0.456 | o0.458 1.8e. Wie | 99,08 |7.856 | 7,806 | 31,344 WEIGHT BAUNCE 94,83
MY | 13 195 %% | a1 lo.mse | 1708 | Baee
HO coze 2.e1a) 05 | ees lo a0 | WET GAS FACTOR 1120071
11.581 39.53414.356 8%: g‘gég 8’8‘3‘3 g'égg INDICATED LOSS=s CF H | 326
BALANCE| 102,70 100.04 29.98 11, 14,362
GAS FLOW RATES LIQUID PRODUCT RATES
7,82 | 8,2 | 8,187 VR PRESSURH TEMP. | S.C.EH{ M. W. | M/HR | HOUR GAGE | GAL °f | FACTOR | GAL.AT: 3}‘&',._ 4 Gﬁr R
417.8 | 69
| 35,64 | 35,12 | 35,540 FEED OIL | 4133» | 220,56 |50 [1.0049 |221.65 | 63,7 |1409.8 65.45
29,58 3248 | 30,042 | 79,31 4,39 | | 0,9915 10863 1,4861)20,134 0wy | 15,49 (55 [1.0025 | 15,63 6,361 98.8 | 8,718
2.68 | 242 | 2,300 |oircas 160 ) 88 208,10 1311.0
13.84 | 9,82 (13,187 | 79,3 8,26 u::gg_%ﬁmﬁs__my 1.1098| 7,748 S.14 20
2.83 | 3.07 | 2.897 |ascvei 209,84 1331.0
19 | 1.42 | 1.267 [136.0¢ | 4,31 | 20,85 | 0.9636 10939 | 1.1098|28,862
9.8 | 112
3,26 | 3,80 | 3,360 |pyerp
0.0 | 0,48 | 0488 | 5.08 | 9.6 | 20.85 | 0,953 1062 | 1.1008| 2.803 WATE!
188 | 1.92 | 1.863 | NATURALGAS 215" | 392.98 |88 [0.9908 [302.68 | 10.7 111,81
J&LMML_&L_%P_%%&__ML_LMLM 61109 364, 69 10,9991 [364.86 | 8,867 1s
= | 0455 | 0463 | 04887 | oxvomy ) 594" | 307,85 |68 10,9998 |
0,07 | 0,07| 0,07| 0,070 | 87,07 | 4,88 | 21,88 | 0,0005 | 2610 6,885 03" s |80 [0.9976 | 13,28
0425 | 0015 | 0,18 | 04180 | ooy %58 2,93 ge78.1
M. ¥. | e3.5038| 215.7 6.18 | 0.3082 je0s .24,
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THE TEXAS COMPANY — MONTEBELLO LABORATORY mnvo, B1 2
N YIELD CALCULATIONS Houns _ 1042188
coupINED] YIELD BASIS H,+CO FED
FRESH FEED W:T :fﬂ recvas| “OpRN 0| BFFLUENT| NET CHANGE
b
% /e #/or % | #he  [F7MCF] #/ual] gal/hr [gai/MCH ¥/hr Unsata.
| 0 36,733 | 10.087 [881,70| 7.085 | 0,678 | 2686 1 ot
| B3 [se.470] 26,000 | 38.87] 36,800 2,837 | 26..
e | 0,780 | 31,60/ 51,603 | 2,670 | s1.818 ) 611
Yoo | 0,767 0,810 | 5.88| 2,080 0,100 88
. | 1400| 0,383 | e.¢]19,860 0,098 | 16,01| 3,845 9,87 0,991 . 160
G 2,970 | 0,241 | 6,76 0,052 .74 0 69.3 |
Gl 1,330,307 | 3.22| 0,438 28 o
C+Ce 19,84 2,009
G 5,800/ 0,309 | 13,00| 1.192| 3,108 1.601] 0,309 | 13,04 1,316 432 | 3,008 0,304{ 11,70 628 | 1,872 0,190 | 89,7
G, 0.437 | 0,036 | 1.69| 0.137| 0.137 0.173| 0.038 0.16) 42 | 0,378 0.03
G 2.127 | 0,173 9.7 ] 0.667| 0,667 0,880 0,173 0,983 %% | 1,942 0.196 9.22 0,953 | ®1°| 1,512 |0.183 | 2.2
[Fe3U9 | OO e¥ ]
Gille 0,460 | 0,037 2,15| 0,144 0,144 0.181] 0,037 | 2,180,218 %88 | 0.442 0,048 2.15 0.218 | “% | 0,442 0,045
Sille 0.710 | 0,068 | 4,07 o.223 23 0.281] 0.058 | 4,07 0.412 %48 | 0,747 0.076 4.07 0.412 | 39| 0,747 0.076 | 89.1
o) 0,087 | 0,007 051 0,027 0,027 0,034| 0,007 0,83 0 oaﬁ 5% | 0,097 0.010 0.510.052 | %% | 0,097 [0.010
e 0.170 | 0,014 1.18] 0,053 o 05_% 0.067 | 0,014 | 1.1d 0.1 ] 5% | 9.2 22 1,180,110 | %% | 0,213 jo.0e2
GG i 32,21 3.2 6,826 0,691 £8.83 2,918 4,883 0,494
TOTAL 27,380 | 357.68 8139 | 198,17/ 31,566 | 50,746 45
He+CO| 879
++CO| 96,203 | 26,066 SCFH. 3,409 15,140 | 39,206 16,549 | 22,657 .
He/C0 .59 5.96 2,20 1,39
CUMULATIVE TOTALS % RECOVERED OIL
L CUMULATIVE TOTALS EFFLUENT 0.3760x_52.74 5,339 8.273 0,837 52,74 |5.330 8,273 0,837
Previous Total SHIFT RATIO | T0A 0L 84,95 8.600 15,098 1,52¢ 81.57 |8.257 13,166 [1.332 -
WATER SOLUBLE
Current Period 0009 g9, 408 0.2214 11.74 1.18 1.489 0.150 11.75 |1.189 1.462 [0.150
(H-0vco 118 rom uauo
New Total (H:0)(CO} Prooucs ¢+ 96,74 9.78! 16,580 1.678 93.32 9.446 14.638 [1.482
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9, | SELECTIVITY | N WATER 5.27: 95 9.61 11.407 1.15
lemc(ion| o Ha | HatCO | cO 1‘ Ha | CO+H, | CoviG+ | 6Ross wak 106,7810. 12,889 1,30!
| 'HYOROCARSON
70.27 | 94.31 |82.28 |86.92 |77.35 | 48.89 |57.79 | 82.97 Tt + 116.5811
#Included in Reactor Effluent Total o3 = 1691 © = MCF
€c/M3 = 141.3 X gol/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 439 Fresh Feed 10377 °API 53.3 10.8 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 437 Recycle 1888 | Neut No. a7 38,6 | Fresh Catalrst Added gp o g4 |Mesh| Microng % | Mierons K
Generator Outlet 424 Combined Feed 22265 Sap. No. 47,8 40,3 Total On 40| 419+ 15.7 80+
Reactor Inlet 419 ‘Wet Gas—Measured 2767 Hydrox. No. Catalyst Recovered 32 100 150 £5.8 40—80
Condenser Inlet Adjusted 3084 Bromine No. 04,5 In Reactor at End of Period 150 105 10.4 20—40
Product Accumulator 401 Loss. 317 Pour °F. 200 4 6.9 10-20
Chemicals, % by K»COs 12,5 | REACTOR dp, Inches Hz0 250 22| 0
No. Height * 32 |4 2.0
TEMPERATURES—°F. Recycle/ Fresh Feed 104 ° 0 - 12 29 |3B 1.0
Oxygen 17 Tnlet Velocity—£t. sec. 0.68 1 12,0 = 43 75 CATALYST i
Natural Gas 21 Fresh Feed Rate—S CF.H. 9879 HEMPEL, DIST. %, .API 2 43.2 = T4 74 Bulk Density, Lbs./Cu.Ft.
Generator 2525 per Cu.Ft. Dense Bed 704 205 °F. s 74.4 = 105. 74 Aerated 149 N
Quench Accumulator per Lb. Catalyst 4.86 400 73.0 58.0 4 105.6 = 342 340 Settled 150
Reactor Inlet 620 per Sq. Ft 14968 | 40050 10.3 371 - Tote1 s02 Compacted 166
Condenser Inlet 550+ 16.7 Particle Density, gm./ce. s
Product Accumulator 56 Heat Ca’ CALCULATED FROM dp Ha Value, ml./gm.
Catalyst No.  Height ® Stosm Rate s 420.8 ¥/hr A.S.T. M. DIST. ON Density, Lbs./Cu.Ft. 149 [Ne Surface mt/gm.
! 12,0 648 @790 pata & 517°F Naphtha °F. foventory, Lbs. 2032
H N ‘HEMICAL ANALYSIS
2 43.2| 649 . 1197 su/¥ 18P 2 Bed Depth, Ft. 20,66 |°
Fe
3 74.4| 654  |Water in @ 163°F = 101 pey/g * 127 Cu. PE 13.64
c
£5  136.8] 641 |Hest Tramsferred/iv.|stesa | ** 217
H o
F7 _ 109.2| epr 1076 BFU 9% 345
fe EP H
230.4 617 (1076)(420,8) = 452781 B, 398
9 K20, W+, % basis Fe
261,6] 613  |Ave, Bed Rec. 97,8
10 202.8| 60s = e39°p . X-Ray Analysis—
n R FexoCs
311 590 dT = 639-517 = 122°p|
12 o FeaO.
342 58] Tube Ares ® 31.4 f|
X =z —y 3 [119.5 Fe
I GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
T
HOUR | AVERAGE | M/HR c H o Mol ¢ | M/Hr c H o M,.,:,:; At. Wt Balance
6781
FRESH FEED Qoo | 0,42 |ototn 15,648 | VET O 177,85 198,22
co
37,14 | 36785 10,087 | 10.087 20.087 oo o 52,74 52.74
Hz ‘WATER
| 58,88 | 68,470 |16.009 32.018 ) 106,75 106,75
co,
sho | 2,67 | 2.60 | 2.82 | 2,630 | 0.720 | 0.720 1.44d <P | 2.04 0.202 0.408 |™" 337.32 357,71
o | 0078 | 0.68 | 0.89 | 0.767 | 0,210 wos | 2,12 st 357,71
CH, H,
weote | 1,06 | 1.97 | 0.27 | 1.400 | 0,383 | 0,385 | 1. ot | 89,86 8.190 |32.760 WEIGHT BALANCE 94,30
M.¥. |15 o846 8,35 1,650 | 4.950
H,0 ‘WET GAS FACTOR|
inlois 6,316 | 3.1 4,05 1.200 | 3,200 1a11466
0.12 0,048 | 0,120 INDICATED LOSS—$ C FH
11.180 | 59,866 | 14.85! 0.04 020 | 0,048 317
BALANCE 98,87 97,05 104.31 11,510 [41,078 | 24,080
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
API® HR
Zoono | 8.6 7.5 | 7.34 | 7.08% VR | PRESSUR] TEMP. | S.CEH| MW. | M/HR | HOUR GAGE | GAL °F | FACTOR | GAL. na{ #/GAL # cil. HR
H, 418.6 7z - I
x 34,23 |34.54 | 34,880 |rmeq reep O | 7ezn | 384.23 |58 (1,000 |384.81 . 53.3 52,742
76 |31.00 |33.ex |31.808 | 79,31 | 4. 9,02 58 0377 | 1.4886 (27,380 404" | 220,55 (50 [1,0049 |221.63 | 6.375 8.273 |
N .
sfow | 3,95 1.65 | 2.84 | 2.080 |yircas 0120} 45,50 |62 |0,9990 | 45,45
CH,
vshe 3,7 .96 | 9,11 |12.280 | 79,81 | 7.9 4,02 11,0039 | 2767 | 1,0003| 7 0'3" | 13.28 |54 [1.0030 | 13.38
G, H, 4E1. 113 106,11
sior: 12,94 | 2,84 | 3,33 | 2.970 |prevars 23,48 +92.0
C, H,
oée | 2,81 | 1.87 | 1.46 | 1,318 |1 4234 0,9526 | 10842 | 1,0903 28,607 198.56
C,H, i21.8 13
<icfe 13,48 | 3,69 | 4,23 | 5,800 |preep
CH,
ot 10,36 | 0,41 | 0.5¢ | 0437 | 8,08 | 9.6 90,9526 | 1046 | WATE]
C:H, 37.4 190 | 11888 808 2288
c‘;‘ £.00 | .19 | 219 | 2,327 |natURALGAS 718 | 408,06 |78 [0.9987 |40B.58 | 10.8 108,75 _
52 10,40 | 0,49 | 040 | 0.480 | 28,43 | 5,88 ‘: 0.8944 | 3748 | 1.88¢3| 9,884 5'9% | 307.85 |62 |0.9998 |307.79 | 12.889
[ 59.0 70
R Qu77 | 0,66 | 04710 | oxygen : 4'2% | 224,98 (62 0,9998 |BR¢.68
CeH,
i 10,00 | 0,00 | 0,08 | 0.087 | 27,07 | 4.80 | 21,30 lo.990: 2570 8,78 1o 13,28 168 10,9998 | 13.87
0.18 017 0,18 0,170 TE, * 309,34
MY g 218.7 6.35_ | o0,3082 no,g)g
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THE TEXAS COMPANY — MONTEBELLO LABORATORY nun no._B1 @
YIELD CALCULATIONS wouns _188e182
FRESH FEED WET GAS recvcre| COMBINED) grmuent| NET CHANGE YIELD BASIS H,+CO FED
% | e | % e g whe | mie | mbe | mhe | b [B7HOF] Bl 7HGH 7t o Uniats.
$7,113 | 10,873 | | 8.525 | 0,695 19,47 | 2.502 | 18,776 | 3.107 I 9,678 | 268,82 D1 of
58,304 | 16,138 | 32,53 | 36,980 | 3.087 6422 [ 11,117 | 27,255 | 14.204 =15.051 | 26,5
3,890 0,911 40,09 | 34,063 2.842 | 126,08 | 10,237  11.148 | 13,079 1.951 | 84.94 8,49 400 EP! 668
0.770| 0.213 | 5.97)26.47 | 0.p21!| 6.19| 0.796| 1.000| 1,017 " 1
0.583 0,145 2,33 8.083 0.673 10.80 2.424 2.569 3.007 | 0,528 8.47 0.84 50 100
2.857 0.237 6465 0.853 0,853 1.080 0.237 6,688 0.6 69.5
1.247 | 0,304 | 3,33] 0.376| 0,376 | 0.47e| o.l04| 3.3 0.3
18,24 1.823
2.997 | 0,260 | 10.62| 0.901| 0,901 1.161| 0,250 1.051 432 | 2,436 0,243 9.47 0.946 | ®% | 1,516 0,161 | 8n.8
0.387 | 0,032 | 1.41| 0.116| 0.116 0.148| 0.032 | _1.410.141 % | 0,333 0,033 | | e B
1.467 | 0,122 | 6.84| 0.441| 0,441} 0.563| 0.122 | 6.84 0.688 %% | 1,368 0,137 6,50 0.649 | *'°| 1,085 0,106 | 81.8
0.327 | 0.027| 1.57| 0.098| 0.098 | 0.125] 0,027 1.57 0,157 *% | 0,323 0,032 1,67 0.157 | *% | 0,328 o.0s2 | |
Gis 0.473 | 0.039 | _2.74| 0.142| 0.142  0.181| 0.039 | 2.74 0.274 5% | 0,508 0,050 2,74 0.274 | %% | 0,503 0,060 | 87,1
Selte 0.070 | 0.006 | 0.43| 0,021 | 0,021 0,027 0,006 | 0,43 0.043 5% | 0,082 0,008 0.43 10,043 | *% | 0,082 lo.008
g‘.ﬂ': 0.130 0,011 0,83 0,038 0,039 0,080 0,011 0.93 0,093 ad 0,164 0,017 0.95 0,093 S84 0.168 017
GG 24,44 2,44 5 0.521) 21.64 [2.162 3.656 0,365
TOTAL 27.679 | 368,63 8,347 | 202,02 | 30,061 | 57,740 | 44,458
H:+CO| 95,417 | 26,411 000 SCFH 3,782 13.619 | 40,030 | _ | 22,629 | _ .
H:/C0 " 157 | ossoes 4,44 3 1.36
FTCobel b e e T T |l EFFLUENT | MOW0 0L 0.4023% 56.43 5.657 8.799 0.879] 56.43 5,637 8.799 0.879
Previous Total SHIFT RATIQ_| 10t ot 80.87 8.079| 14.011 1.400| 78.07 17.799 455 11,244
Current Period 4 (€02 10.14 v::?ﬁ?&sf 0.240% 12,74 98 74 1,278 1,595 0.159
New Total (H:0)(CO) PRODUCTS 93.61 9,352 9.072 14.050 [1.404
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —% | SELECTIVITY | KT WATER 5,408 974 9.,734| 11 .7Od 1,16
Contractior ’ o i Ha | Hz+CO co i Ha 5 CO+H, Ca+/C+ 6ROSS WATER 110.1811.007| 13 '2#»1.52
H HYDROCARBON.
69.84 | 93 80.87 |85.68 56,53 | 83,68 TOTAL—C, - 111,861,175
#Ineluded in Reactor Effluent Total 9/M3 = 1691 ¥ = MCF
cc/M3 = 141.3 X gal/MCF
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 44 Fresh Feed 10490 °APT 52,2 10.7 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 459 Recycle 1135 | Neut. No. 4.0 41,1 | Fresh Catalyst Added g0 § 96 |Mesh| Microny 7% | Microns o
Generator Outlet 423 Combined Feed 21883 |52 No. 53.1 431 Total Ond0| 419+ oy g 80+
Reactor Inlet s18 Wet Gas—Measured 2821 Hydrox. No. Catalyst Recovered 26.50) 100 150 6745 40—80
Condenser Inlet Adjusted 3163 Bromine No., 95.0 In Reactor at End of Period 150 105 9.5 20—40
Product Accumulator 399 Loss. 342 Pour °F. . 200 4 5,9 10—-20
Chemicals, % by K2C0 12.0 REACTOR d-p, Inches Hz0 250 |62 1.0 0—-20
No. Height " 32 | 4 1.0
TEMPERATURES—°F. Recycle/ Fresh Feed 1.09 o o - 12 29 <325 1.0
Oxygen 202 Inlet Velocity—ft. [sec. 0.67 1 12 - 43.2| 76 CATALYST
Natural Gas 71 Fresh Feed Rate—S C.EH. 10010 HEMPEL, DIST. %, *APL 2 43,2 = 74,4 73 Bulk Density, Lbs./Cu.Ft.
Generator 2258 per Cu.Ft. Dense Bed 728 205 °F. 3 74,4 - 105.6] T4 Aerated 141 .
Quench Accurmulator per Lb, Catalyst se9| @ 76.0 56.8 4 105.6 - 342.0| 345 Settled 142
Reactor Inlet 611 per Sq. Ft 15167 00550 12.6 36.4 Totel | 597 Compacted 161
Condenser Inlet 550+ 11.4 Particle Density, gm. /ce. 4.4
Product Accumulator 59 Heat Transfer Calculations CALCULATED FROM dp Hs Value, ml./gm. 75 |
Catalyst No.  Height ® Stesm Rate & 425.2| ¢/ &S T-M. DIST. 0 Density, Lbs./Cu.Ft. 149 2 Surface, m?/gm.
! 12,0 650 @ 800 psia & 518°F =!1197 mau/gerhthe °F. [nventory, Lbs. 2049
2 43,2 652 Mater in @ 159°F = 127 pru/fl 5P 100 Bed Depth. Ft. 20,83 |CHEMICAL ANALYSIS
3 74.8 657 eat_Transferred/lb.| stesm 10w 134 Cu. Pt 13,75 Fe
£s 136.8 644 & 1070 BTU 0% 224 ¢
£ 199.2] 631 |(1070)(425,2) = 4459k mru/ie 353 °
£8 230.4] 619 |ave. Bed EP 06 "
9 261.6 617 ¥ ez'p Rec, 98,0 K0 W 7% basie Fe
10 292,8]  Gos _ |dT © 642518 m 124°F s
1 S1.0. 5oz Tube grew = 1.8 12 l:"c’
12 342,00  s81 | K = (Q24)(31.4) ° |114.2 il
Fe
‘ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR IAVERAGE | M/HR c H o Mol % | M/He c H o Mmﬁ,:; At. We. Balance
FRESH FEED Soes | 0,61 |o08 14,898 %7 180.18 202,08
| 0o |57.26 | 57,08 | 37,0 | 57.113 | 10.275 | 10.273 10.273 Luo ot 56,43 56,43 B
| H5. |ss.65 | 56.13 | 58.13 | 58.304 |16.138 32.276 e bl 110,18 110,18
%0 | 2,51 | 3.68| 3.68| 5.200 | 0.011| 0,011 12| 50 | 3,08 lo.106 | 0,106 0.302 [T 346,78 | 368,63 |
Yoo | 0,68 | 0.83| 0.83 | 0.770 | 0,215 Moo 1204 |o.224 FRESH FEED 368.63
@ | 0,05 | 0.32| 0,32 | 0.523 | 0,345| 0.145 | 0.580 W lss.s0 | 8.357 | 8.357 | 33.428 WEIGHT BALANCE) 94,07
M.V 13,3183 S8 | o0y lo.70e 1,584 | 4,752
e 7460 | 3,730 | % | 5,86 | 0,386 | 1.168 | 3,088 WET GAS FACTOR 1.112124
CaH, | 0.07 [ 0.007 | 0,088 | 0.070 INDICATED LOSS—s CF H
11,529 | 40,316 15.826 | **° | 0,05 0.006 0,030 | 0,060 342
BALANCE 99,79 97,39 103.84 | O™ 11,365 | 41,308 | 16,284
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
o 9,16 7.18 | 8,63 | 8,323 &1 PRESSURH TEMP. | S.C.EH| M.W. M/HR | HOUR GAGE | GAL. °F | FACTOR | GAL. AT&q #f"(‘s’.‘\‘l., % Ge(;nH fﬂ
) 36,64 | 36,88 | 36,980 |prec prcp e ™ O |4ep3n | ps4.30i52 [1.0030 | 2 52,2 56,43
B3.64 | 36,15 [ 32,37 | 34,068 | 79,31 4.37 20,79 | 0.9877 | 10400 |1.474 | 27.879 0110§"| 45.5062 10,9990 45,45 | 6,413 8,799
2,80 | 3,04 | 2,70 | 2,647 |yprcas R 209,92 1546.2
7.46 7.37 | 9.36 | 8.083 | 79,31 8,08 4,02 11,0000 | 2821 {1,004 7444 1.26 *8.0 -
2.78 | 2.87| 2.86| 2.837 |\ c: 1.0 | 1s 21117 164,20 . .
1.25 | 1.23| 1,28| 1.247 116,14 | 4,13 | 20,87 |0,9510 | 10326 |1.084 | £7.243
3.01 | 2.97| 3.01) 2.947 |00 e
0.3¢ | 0.40| 0.2 0.367| 5,02 | 9.8 | 20,87 |0.9510 | 1068 |1.094 | g.g1s | ATE
170 | 1,27 1042 | 1,467 | yururascal 438:0 | dee - J1se 50.081 708 | 406.05]76 |0.9982 | 406.52| 10.7 110,18
0.3¢ | 0,26 | 0.38| 0,327 | 28,45 | 5,72 | 21,30 | 0.8910 1.229 | 10,008 4'2% | ge¢.08/62 |0.9908 | 204,08| 8,287 133208
iff:-f 0.49 0.46 | 047 | 0,478 | (yocny s ™ 210 151.93/60 /1,000 151,03
i | 0,07 | 0.07] 0,07 0.0% | 27,07 | 4.9 .37 | 0.9868 | 2808 7,395 lows | 1s.8lee lo,0908 | 13.88
0.1 | 0.00 | 0,18 0,130 oo 36.0 319,09
M ¥ | 2e.2088] 216,7 6,35 | 0,310¢ 425




THE TEXAS COMPANY — MONTEBELLO LABORATORY

mowwo BLR
YIELD CALCULATIONS wouns %
FRESH FEED ' WET GAS Recycis| OMBNED) grmuENT| NET CHANGE YIELD BASIS H,+CO FED
At Y.
% mhr | #/me % | AW %—, mir | mme | mme | mme | e ) U ea.
%o [27.800 | 10,400 292,08 | 8,398 |0.738 | 20,50 | 2,488 | 12,888 | 3,160 | 9,785 2,48 D1 of
B 16,416 | 33,00 | 37,568 | 3,300 | 6,66 | 10,953 | 27,369 | 14,263 »13,116 | 26.44
9%, | 3,088 | 0,850 | 37,41 | 32,663 | 2,861 |126.01| 9,494 | 20,344 | 22,385 | 2,011 | 68,50 | 8,088 400 0.842 ‘
Mo | 2,085 | 0,297 | 2,800 |0,205 | 5.42] 0,641 | 0,938 | 0,834 0.150 !
B | oum0 6 | 1.5¢| 8.970 |o.788 | 12.64| 2,615 2,711 s.408| o.692 |11.10]1.000 5508 0.042
[ 2,680 | 0,255 | 7.10| 0.840 | 0.840 | 1,083 | 0.283 | 7.30|0.697 68.7]
G 1.510 0,26 | 3.6 0,382 | 0.382 | 0.497) 0,115 | 3.460.340 |
C+Ca 21,66 | 2,12 ‘
9!‘.57‘- 3.083 | 0,871 11.40 0,899 0.899 1.170 0.271 [11.40 | 1.219) 432 | 2,639 0.260/10.28 007 625 1.642 161 (88,5
G, 0,410 [0,086 | 1,59 | 0,120 | 0.120 | 0,186 | 0,086 | 1.59 0,156 % | 0,378 0,037 -
S 2,563 10,137 | 7.69| 0.456 | 0.456 | 0,593 | 0.137 | 7,690,758 %% | 1,638 0.151 7.30 .77 | *'°| 1,108 0,128 [ep.0],
s 0,343 | 0,030 1.74 | 0.100| 0,100 | 0.130| 0.030 | 1.74]0.17] % | o, 0.038) 1,74 0am | “® | 0,358 0,035 ‘
Gills 0.540 |0.087 | 3.30| 0,157 0.157 | 0.204| 0.047| 3.30|0.324 3% | 0,606 0.088] 3.30 l0.324 | 5| 0.608 |0.059 | 84ud ||
H,2
el 0,200 0,009 | 0.65| 0,020 | 0,029 0.038] O 0.65]0 52 | 0,124 0,012 0.85 0,084 | %) 0,104 0,012
oy 0147 0,013 2,00 0.045| 0,083 0.086] 0.013| 1.09]0.307 3% | 0.397 0,019 1.00 baa07 | ¥ | 0,397 lo.029
Ca-Ce 27,46 | 2,69 5,837 0,573 £4.34 12,390 4,125 10,405 |
TOTAL 28,119 | 373,54 8.785 | 209.13 | 20,166 | 67,275 | 44.077 !
ot ool 101688
95.580 | 26,876 SCEH. 4,052 15,381 | 40,267 | 17,413 | 22,844 ;
e/ 2.57 | 9g7e 4,51 2 1,35
CUMULATIVE TOTALS J’ RECOVERED OHL
LTCOMCH Cinlysc B Cy*. gl | ga/MCF |/ EFFLUENT 0.3792¢ 5218 8,308 0,815
Previous Total _| SHIFT RATIO | O O 80,64 431 1,220
Carrent Period " G ‘
1000 10,d W95 0,200/ 11,10 1,407 0,138
New Total ; (Hz0)(C0) Pobuas ¢+ 91.74 13,838 [1.358
FRESH FEED CONVERSION — % ‘TOTAL FEED CONVERSION -, | SELECTIVITY | NT WATER 5,548+ 99.96
Contraction| co Hap H24CO <o | H, | CO-+H, Cy+ /G + GROSS WATER 11.06
HYDROCARBON
68,76 93,00 | 79,90 |85 48 | 47,92 (56,76 |80,90 TOTM—C, + 13.40 N1
#Included in Reactor Effluent Total 9/M3 = 1691 X 2/MCF.
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS . CATALYST DATA
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 441 Fresh Feed 10657 °API 52.5 10.8 In Reactor at Start of Period Screen Analysie Sedimentation
Natural Gas 438 Recycle 11050 Neut. No. 40.7 38,1 Fresh Catalyst Added 50 ® 76 Mesh | Micron k3 Microns % i
Generator Outlet 423 Combined Feed e1707 | Sep. No. 50.6 40,1 Total Ondoj 419+ | ., o 80+ i‘
Reactor Inlet e Wet Gas—Measured | oo |Hydrox. No. Catalyst Recovered 30 | [180 |y o] 00 ‘
Condenser Inlet Adjusted | oo |Bromine No. N In Reactor at End of Period w0 |16 [0 ] 20-40
Product Accamulator 399 Loss 444 |Four °F- 200 |74 9.7l 10-20 ;
Chemicals, by Kz C0s 20,5 | FEACTOR d-p, Inches HyO »0_|e 2.8 %
vy
No. Height 2 | ¢ 2.0
TEMPERATURES—°F. Recycle/ Fresh Feed 1.0¢ 0 0 - 3180 ge |5 1.4
Oxyen s Tnlet Velocity—ft.[seé. 0.69 L 18 - aa.8, 7e | CATALYST
Natural Gas 788 Fresh Feed Rate—SCFH. 10186 HEMPEL, DIST. % .API 2 43,2 = 71“T 73 Bulk Density, Lbs./Cu.Ft.
Generstor 2330 per OuFt. DenseBed| g4 | 26 °F. 3 744 - 1056 74 Aerated 148
Quench Accumulator per Lb. Catalyst 4.95 400 78.8 a7.4 4 05,8 = 342.0| 350 Settled 150
Resctor Inlet 588 per _Sq. Pt 15438 400-650 16,0 36.4 Total 602 Compacted 183
Condenser Inlet 560+ e Particle Denaity, gm. /cc. s
Product Accumulator as Hoat T, catoutast CALCULATED FROM dp NH, Value, ml./gm. 0.08
L]
Catalyst No. Height Steam Rate s  422.6 d#/hn A. 8. T. M. DIST. ON Density, Lbs./Cu.Ft. 149 [Ns Surface, m? /gm,
! 12,0/ 648 798.6 pata & 518" Naphtha °F. Inventory, Lba. 2086
2 .2 649 3 1197 BRU/F P o8 Bed Depth, Ft. 21,07 |CHEMICAL ANALYSIS
s 74,4 652 Water in @ 160°F = 189 mm/d 1™ 128 cu. P 13.87 Fe
£s 138 840 at Tranaferred/Ih.| ateam | % 220 ¢
'L 109.8 _ega T 1068 BYU %% 1 o
I
LA 20,4 620 |(1068)(422.6) 5 451337 pen/He C¥ 408
) W, i
0 261.8] 618 ve. Bed w 839°d Reo, 97,8 a0, W 7 basia Fo
10 292.8 609 _ a7 w 639-518 % 121°® ataindiniielt
C
B 3.0 ses Tube Area T 31,5 £t FeacCo
» 342,0| 879 Ks 118.4 FesOu
Fe
| GAS ANALYsES GENERATOR BALANCE WEIGHT BALANCE
z
HOUR |“oo [AVERAGE | M/HR c Mol % M/;%§ c H o chﬁr:; At. Wt. Balancg
7
FRESH FEED 0,45 | 0084, 24,738 |VET GAS 181.26 20913
| 37,07 | 37,800 |10,460 | o ssa8 | s3ae
| 58,80 | 56,380 {16,418 WATER 113,08 111,08
| 3.6 3.08 | o0.851| o.851 2.88 [0.288 | o.e88 0,480 |TOTA aes,80 | s7sar
1.088 | 0,897 2,48 | 0.848 et 73037
'WEIGHT BALANCE|
210 | 0,340 | 0,098 | 0.096 | 0.384 welr 81,49 |8.0¢8 | 8.048 | 38,108 98,04
LAMBERLO S5 | o3 |o.ess | 2,608 | a.o08
) H =
i 6970 | 3,488 | S 480 o.as3 | 1.8 | 3.704 AT GAS P 2.283787 |
CaH,, . 0,080 . | INDICATED LOSS—SCFH
11,407 | 40,186 [15.647] 545 | 0,06 o;ooe o; 6 | 0,078 & 444
ToTAL 1.48¢ 142006 128
GAS FLOW RATES LIQUID PRODUCT RATES
* HR
VR PRESSURH  TEMP. S CRH| MW M/HR HOI ‘GAGE GAL. °F FACTOR | GAL AT« */AG’AL # G‘AL HR
6.8 | 78 oL
| 372868 |ragsu reep st | | 1,000 | 268,81 | 58,8 |
| 58,185 | 33,96 | 32,863 | 79.81 4.45 m: % _n&m j0887 [1.476 [2B.110 4930 | 11,0039 | 258,37 |
.
182800 lyer gas 1 | 2.0039 |
8.970 | 79.31 8,83 99" 21 7,64 Qv 1]
#.&ﬁ.ﬂ..ﬂ__hlﬂ___'_l 3" | 18 | 0,988) |
2,880 | oovas 98,14
1,310 (116,34 | 3.98 0,0460 | 9989 2 4.8 0
KT mRiS *
5.088 |poen .8
0.410| 8.02 | 9,7 | 20,89 0,9480 1,008 | 2,800 [WATER
ST | rTi08s ] B
863 | NATURALGA: (VL | 0.9988 | 10,8 11.08 |
.33 | 2043 | B4 | g1ar | 0,8083 | 3743 12834 | 9,876 200 [18) 1.000 | 181,93 8.9 15.410
| 0.48 | 0,840 | oyyay geod” | | 0,9098 |
| 0:100 37,07 | 4,88 | £1.34 lo.0008 | a7ms 7,588 | |owie | 0,099 |
[ U2 ) st
“¥ oz eod sy | eto |osus o |




THE TEXAS COMPANY — MONTEBELLO LABORATORY —

YIELD CALCULATIONS Houns _176=200
FRESH FEED WET GAS Recycre| COMBINED) pemupnT| NET CHANGE YiELD BASIS H,+CO FED
% /b . % A WDl | b | e | mme | mbe | g [HINOF] Bael sehe TraboR i TE/ACR el e | Uneots,
9,930] 10,417 (201,78 | 8,670 | 0,730 | 20,70 | 2,557 | 12,784/ 3,076 |- 9.678!271.08] D1 of
54,906/ 14,531 | 33,028 | 2,815 | 5.67 | 8.901 | 23,232/11.714 |-11.518| 23.22 1 }
4. 2,171 | 51.54 | 39,154 | 3,534 | 146,75 |10,648 | 11,71913,882 | 2,163| 95.1900.146 00 P 58
| adoe | 0,660 0,172 | 4.88 | 2,603 & 0,213 5,97 | 0,676 0,847 0,888 00. wo| |
0,037/ 0,010 | 0.16 | 6,570 | 0.560 | 8,98 | 1,773 | 1.781| 2.331 | 0.550 8.82]0.040 50 086
2,855 | 0.243 | 6.82 | 0.769 | 0.769| 1,012 | 0.243| e.82(0.727 na
1,187 | 0,009 | 2,98 | 0,312 | 0,312 0,411 | 0,099 2,980,318
G+Ce 18,62 1,905
p 2,917 | 0,248 | 10,44 | 0,786 | 0,786 1,034 | 0,248/ 10,441,113 2.417,0,268| 9,40 | 1,002 628 | 3,504/ 0,160|91.2
B 0,280 | 0,024 | 1.06 | 0,075 | 0.075, 0,099 | 0.024 1.06/0.113 | 0.250/0.027) | |
[ 1,660 | 0.141 | 7.91 | 0.447 | 0.447 0.588 | 0.141] 7.9 0.843] 5% | 1.582]0.160| 7.51 |0.800 60| 3 231]0,131|81,7
Sl 0.373 | 0,032 | 1.86 | 0,201 | 0.102; 0,133 | 0.032 1.86/0.198| *85 | 0,383 0.041| 1.86 |0.198 *% | 0,383 0.041
[ 0.587 | 0,050 | 3.51 | 0.158 | 0.158! 0,208 | 0.080| 3.51/0.574] %45 | 0.644|0.069| 3.51 |0.374 **3| 0,644 0,069|84.2
Gl 0.110 | 0,009 | 0.85 | 0,030 | 0.030, 0.039 | 0.009 0,650.069| %% | 0,124/ 0.013| 0.65 |0.089| ®%| 0,124 0.013
0.163 | 0,014 | 1.18 | 0,044 | 0,044 0,058 | 0,014 1,180,126/ 334 | 0,213 0,023| 1,18 | 0,126, | 0,213 o,
26,61 2,836 5.615/0,59824.,11 | 2,569 4.099/0,437| |
26,101 377,19 8,519 | 224.46 | 26,954 |
94.816 24,748 SCFH 3,562 11.238 | -21.196
1.38 106587 3,81 1,19 ]
e T A — i T K EFFLUENT | MQW® oL | o,3687¢ £1.71] 5.512 7.989/ 0,852/51,71 | 5 smf‘ 7.989 0.852]
Previous Total SHIFT RATIO | TO o 78.32) 8.348) 13,602, 1.450/75.82 | 8,081, 12,088 1.289
Current Period Vomos | o.211s n.j 1.192 1.402] 0.149]11.16 | 1.102] 02| 0.149)
1 (H2)(C02) 10,6l
New Total H01CO) | R, 89,50 9,540 15.ooJ 1.599|87,00 | 9,273 13.490| 1.438|
FRESH FEED CONVERS ON — % TOTAL FEED CONVERSION ~¢7 | SELECTIVITY | HET WATER 4.987%| 89.84] 9.576 10 .783’ 1.150]
Comumon‘ o H ‘ H.4CO co 1 H, CO+H, Cy+ /G + GROSS WATER 101,020,767, 12.190| 1.29:77
; T ; ATORGCAIOR
67.36 | 92.91 | 80,37 | 85,65 | 75,88 |49,58 | 58,90 | B2,78 | Wm—t+ 208,203,524
#Included in Reactor Effluent Totsl /M3 = 1691 % = MCF
€c/M3 = 141.3 X gol/MCF.
‘OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATESS.CFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen s Fresh Feed ongs, | AP 50.5 10.7 In Reactor at Start of Period Sereen Analysis Sedimentation
Natural Gas 439 Recycle 10228 | Neut: No. 45,0 43.1 Fresh Catalyst Added g o g | Mesh| Micron % |  Microns K
Generator Outlet 416 Combined Feed 20113 Sap. No. 57.3 44.0 Total On 40| 419+ 13.2 80+
Reactor Inlet 412 ‘Wet Gas—Measured 2733 Hydrox. No. Catalyst Recovered 34 100 150 63,4 40—80
Condenser Inlet Adjusted 3230 Bromine No. 86,0 In Reactor at End of Period 150 105 12.0 2040
Product Accumulator 392 Loss 497 |Pour °F 200 |74 7.6 10-20
Chemicals, % by K2COs 1.5 REACTOR d-p, Inches Ha0) 250 62, 1.6 0—20
] No. Height " 325 |4 1.6
TEMPERATURES—°F. Recycle/ Fresh Feed .08 ° o - 12 20 <32%5 0.6
Oxygen 325 Inlet Velocity—1t. sec. 0.63 1 12 - 4s.2| 95 | CATALYST
Natural Gas 770 Fresh Feed Rate—S CE.H. 9382 HEMPEL. DIST. % 2 43,2 - 7444 mn Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed | o o 205 °F. 3 74.4 = 105.6] 74 Aerated 122 |
Quench Accumulator per Lb. Catalyst 4,49 400 77.0 4 105,68 - 342.0| 360 Settled 124 |
Reactor Inlet 627 per_Sq. Pt 14218 400550 15,3 Total 800 Compacted 136
Condenser Inlet 550+ 7.7 Particle Density, gm./ce. 4.4
Produet Accumulator 64 Hest Transfer Ca CALCULATED FROM dp Ha Value, ml./gm. 5.39 |
Catalyst No.  Height ® Steam Rate = 417.2 W/hr A.S.T. M. DIST. 01 Density, Lbs./Cu.Ft. 146 2 Surface, m? /gm. |
! 12,0 646 |@ 796 pals x 518°F Naphtha °F. Inventory, Lbe. 2090
2 43,2] 648 < 1107 BTU/F 18P %0 Bed Depth, Ft. 21,60 |CHEMICAL ANALYSIS ;
s 74.4| 655 A RER Y SR TS 131 Qu._®8 14,31 Fe
£5 136.8] 640 ¢ 107 B 0% 205 ¢
7 jesie| 626 | (1071)(417.2) s 446621 BTU/fe O 253 °
i8 230.4] 618 |Ave. Bed EP 401 "
9 a1, 617 hidd Res, 97,5 o0 Wi 7% basis Fe
10 202.8] 607 |ar = 639-518 = 121°F il il
u a11.0] 579 |Tube Ares x 31.9 rt? FoxeC
2 spol s x: ity s (s Fes0-
Fe
i GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOWR | 1400 |2200 |0600 |AVERAGE | M/HR c H o Mol % | M/Hr c H o Mmf:dr At. Wt. Balance
FRESH FEED Qoo | o708 looms 16,520 | VT OAS 189.94 224,46
oo | 30,44 42,18 |38 39,910 (10,417 | 10,417 10,417 o it 51.711 51,71
M. | 66.56 |51.02 (57.24 54.906 114,331 28,662 . i 101,02 101,02
5o | 4,34 | 525 | 3.87 | 4487 | 1am | 1am 2.548 b | 220 lo2aw | 0,217 Q434 |0 342,67 377,19
Noe | o.62 0,60 | 0,76 | 0,660 | 0,172 o 2.95 0,291 Sisbasliniad 377.19
% | 0,08 | 0,05 | 0,02 | 0,087 | 0,010 | 0.010! 0,040 %% | a1,08 |8,005 | 8,005 | 32,020 WEIGHT BAANCH 9085
MY 14,4503 %% | 8,3 0,805 | 1.605 | 4.818
e 10,88 | 5,000l ¥ | 458 loare | 1.a26 | s.7ms WET GAS FACTOR 1,181742
11.5908/30.085 | 17,8510 % | 0105 101095 | oose | oiom INDICATED 1osSSC PR 497
BALANCE| 102,84 95,55 105,35 | TOTA 11.278 | 40,898/16.944
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
Do | 8.96 | 8.69 8.38 | 8.670 a1 PRESSURE TEMP. | S.C.E.H| MW. | M/HR | HOUR GAGE | GAL °F | FACTOR | GAL AT& */ASXL # G".‘\f' Hir
B | 33,74 |52.60 |32.73 |33.023 ERESH FEED 4120 | 78 OIL lgv13n | 366,77 |62 |0,0990 |366,40 | 50,5 51.71
b 88,45 |30,8¢ (39,11 |39,134 | 79,31 4.34 | 20,686 0.9831 | 9895 1.41537/26.101 133" | 176,91 |52 |1.0039 1177.60 | 6,473 7,989
Mo | 248 | 2,60 | 2.48 | 2.503 S R 188,80
8489 | 6,56 | 6.48 | 6.570 | 79,31 8,21 | 0,9962 | 2733 Q.04822| 7,209 2.94 19,0
2.79 | 2,08 | 2,70 | 2,885 | cve; 452 183 191,74 :
1016 | 1.16 | 1.16 [¥1,167 | 136,16 4,10 | 20,731 0,9444 | 9242 1.04822 24.379
2.91 | 2,61 | 3.28 | 2,017 [0 sz 1
2%, | o9 | 0.20 | 0,35 | 0.200 | 5,02 | 0.5 | 20,730,064 | ome | 2,575 |WATE
2140 | 156 | 1.9¢ | 1.660 439.0 | 196 16218 26,954
- NATURAL GA! 716" 397.52 (72 | 0.9987 [396.80 10.7 101,08
[ 0420 | 0,39 | 0.44 | 0,373 AL._E'LT%.‘L 8 743 11,2137 | 9,873 iprsgn | 1e1.98 |64 |0.9998 (121,95 | 8,287 | 18.)
0,62 | 0484 | 0,70 | 0.887 | 0o * or | 30,98 |64 |0.9996 | 30,97
0.08 | 0413 | 0,12 | 0.110 | 27,07 544 21.39 | 0.9840 3100 8.178 Jdovan | 13.p0 |64 [0.9996 2
0,17 | 0,17 | 0,15 | 0,163 | ... ‘ 202.57
MV 26,5477 218,7 6.17 | 0,5136 417,88/t




THE TEXAS COMPANY — MONTEBELLO LABORATORY nun no.__B1_T
YIELD CALCULATIONS woums _200-224
TRESH FEED WET GAS rEcycLs| COMBINED e el \em cHANGE YIELD BABIS Hi+CO FED
% whe | e % [ AW | e | wie | me | wie | e [HMCF] Buall galie ycH B Unaats,
Lo |38.843 | 20,848 | 207,07 7,800 0,657 | 18,40 g.w__:.g.w__z._u&-_zmmﬂ i of
7. | 18,176 | 50,59 | 36,083 | 3.008 | 6,05 | 10,303 | 26,476 | 13,305 12,173 |- 24,
3.600 | 0,987 | 42.12| 34,647 | 2.885 | 126,97 | 9,901 | 10.868 | 12,766 | 1,928 | 84,88 8, 400 0,674
0.700| 0,186 | 6.81)| 2.377| 0,198 5.66| 0,679 0,865 0,877 m-gJo o.08,
0,087 | 0.085 | 0.37| 7,717 | o.e45 | 10.32| 2.205| 2.228| 2.868| O.620 18508 0.006
Qi 2.900 | 0.,261| 6.78| 0,829 | 0,829 | 1,070 | 0,241 _
Gl 2,363 | 3.40] 0,387 0,500 | 0,113
C+Ce
S 433 | 0,286 | 12,03] 0,981| 0,081 1.267| 0,206 2,786 0,289 10,83 1,123 | % | 1,753 [0.180 | 68,0 |
G 0.467 | 0,050 | 1.72| 0.138| 0.1385| 0,172 0.039 | 0,408 0,042 [
S 1.860 | 0.165| 8.70| 0,632 | 0,632 | 0,687 0,165 1,740 0,181 8,27 0,868 | 10| 1,356 0,141 | 824
E 0,397 | 0.033| 1,92 0.113| 0.113 0.,146| 0,033 | 1. | 0.595 0,041 1,820,199 | *% | 0,395 |0,041
G 0.653 | 0.054 | 3.79| 0,187 | 0.187  0.241] 0.054 0.89 3.79 10,393 | %4 | 0,605 0.072 |
Gl 0,090 | 0,007 | 0,51 0.026| 0,026 o© 0,007 0,097 0,010 0,510,055 | %® | 0,007 l0,010
i) 0,163 | 0,014 1,28! 0,047 0,047 0.061) 0.004| 1.40 5% | 0,213 0,022 1,180,322 | %% | 0,215 0,002
CaCa 3,007 6,331 2,748 4.489 (0,466
TOTAL 26,589 | 365,36 8.327 | 207,29 | 28,578 | 55,167 | 42,611
H:+CO| o5 613 | 25.423 SCEH. 3.659 12,558 | 37,981 l=21.766
H/CO | 1,48 1037585 4.569 2,04 1.260
o iy AL e T i EFFLUENT | MOWBOL_| 0,3974¢ 54,34 5.638 8.429 0,878 54.34 |5.638 8,429 0,875
Previous Total SHIFT RATIQ_| Ot oL 84.19 8,738 14.76d 1.532{ 80,84 8,386 12,918 [1.341
Corrent Poriol (H2)(C02) 43, :::E:‘“E:ﬁl 0.2254 11,94 1,240 1 5j o usj 11,95 {1,240 1,503 0,156
New Total (H,0)(CO) o ¢+ 96.14 9,975 16,263 1.688 92.79 [9.626 14.421 1,497
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION ~%, | SELECTIVITY |  MET WATRR 5,004 91,78 9,52 11,021 1,14
Contnaction| €O ! Ha } H.+CO | cO 1 H. } Co+H, | GG+ | ooss 103.7810.763 | 12.524 1.299
8.70 |o5.59 | 80,23 |es.ee |76.71 lerr |5 lee,ns fire 16 ,j,
#Included in Resctor Effluent Total 9/M3 = 1691 X #/MCF
cc/M3 = 141.3 X gal/MCF
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 438 Fresh Feed 10080 °AP1 51.4 10.8 In Reactor at Start of Period . Screen Analysis Sedimentation
Natural Gas 435 Recycle 10834 Neut No. 5.3 10,1 Fresh Catalyst Added g & 79 |Mesh| Micrond % | Microns K
Generator Outlet 415 Combined Feed 20914 Sap. No. 52.0 43,7 Total On 40| 419+ 9.9 80+
Reactor Inlet 411 ‘Wet Gas—Measured 2884 Hydrox. No. Catalyst Recovered 21 100 150 6346 40—80
Condenser Inlet Adjusted 3157 Bromine No. 95.4 In Reactor at End of Period 150 105 13.3 20—40
Product Accumulstor 390 Loss o273 Pour °F. 200 4 7.8 10-20
. Chemicals, % by K2COs 12.0 REACTOR d-p, Inches Hz0 250 |62 2.0| O
No. Height™ 325 | 44 1.8
TEMPERATURES— Recycle/Fresh Feed 1.075 o o - 12 2o |5 1.6
Oxygen 301 Tnlet Velocity—ftfsee. | ¢ g4 1 12.0 - 43.2| 76 | CATALYST
Natural Gas 752 Fresh Feed Rate—S.CF.H. o638 HEMPEL, DIST. % .API P 43,2 - 74.4 2 Bulk Dens’ty, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 659 205 °F. 3 74.4 = 105.6 e Aerated 145
Quench Accumulator per L. Catalyst £.45 0 77,0 56.6 4 105.6 - 342.0| 380 Settled 146
Reactor Inlet 635 per sq. Pt 14603 | 1050 12.0 | 36,8 Total 631 Compacted 161
Condenser Inlet 550+ 11.0 Particle Density, gm./cc. 4.3
Product Accimulator 67 Heat Caloulhtions CALCULATED FROM dp Ha Value, ml./gm. 6.86
Catalyst No.  Height Stesm Rate ©  419.4 §/nr A. S.T. M. DIST. ! Density, Lbs./Cu.Ft. 148 2 Surface, m? /gm.
L 12.0| 648 __|@ 796 paia & 518°F Naphtha °F. Inventory, Lbs. 2166
2 5.2 851 = 1197 BI/# BP o6 Bed Depth, Ft. 2.1y |CHEMICAL ANALYSIS
8 74.4| 672 |Water in @ 160°F = 127 BTU/f % 131 Cu. Pt 4,65 Fe
45  1ss.a| 641 |Reat Transferred/v.|steam | %% 221 ¢
7 1ee2| ees " omosm %% 346 °
£8  p30.l 619 [(1070)(419.4) = ssnzka nrope B¥ 398 "
®  s61.6| 619 |ave, Bed | Ka0. Wt 7% basie Fe
10 pop.8 608 = 639°F X-Ray Analysis—
b 312.0| 688 |dT = 639-5618 = 121°F) FexeCs
12 342,0] 582 |Tubo Ares = 52.2 £t? FesO«
ke R = 1145 Fe
I GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR |14oo 2200 |oaoa |AVERAGE | M/HR c H o Mol % | M/Hr c H o Mmﬁr: At Wt Balance
FRESH FEED Qoo | 0,41 | Godoe 16,204 | V5T 94 189,37 207,29
9,0,,,0 40,57 S7.39 | 37,87 | 38.543 |10.248 | 10.248 0.248 ‘CE"“’ oi 54.34 54,34
M. lsaze |se.e8 |58.33 | 67.070 [15.174 30,548 o Mk 103.73 103.78
0o | 440 | 320 | 3.20| 3,600 | 0.987 | 0.087 1014 1.0 | 092 | 0aee 0.38¢ [T 347,44 365.36
_N_:_._q._'m 0,60 | 0,69 | 0.700 | 0.188 1.63 0,161 b 365436
i | 0,00 | 0.08| 0.11] 0.087 | 0.028 | o0.023 | 0.002 8s.77 | e.287 | 8.287 |33,148 WEIGHT BALANCE 95.10
MV |13,7409 7.98 | 0.789 | 1.578 | 4.734
g 9.930 | 4.970 4.1 | 0.407 | 1.221 | 3.e56 haildiiita 1.094629
11.228 | 40,379 17,132 Gk g’éi 8‘8(1!5 g.g;g g.gfg INDICATED 10s5 7S CFH 278 -
BALANCE 98,06 97,76 102.78| "™ 11,546 141,306 | 16.668
‘GAS FLOW RATES LIQUID PRODUCT RATES
8.28 | 7.58 | 7.890 VR PRESSURE TEMP. | S.CEH| MW, | M/HR | HOUN GAGE | GAL °F | FACTOR | GAL. ATé&( gfgﬂb 4 c,:','\f{ R
| 36052 | 34,66 | 36,063 |procy: e e OIL | gegm_| 401,69 |83 [0.9985 | 401.00
| 34,36 | 33,76 | 34,647 | 79,31 4.30 | 20,635 0,9668 | 10080 |1,4515 | 26,589 6111" | 366,77 |62 10.9990 | 366.40| 50,8 -
2.60 | 2.07| 2.877 | . o0 1) 618 34.09| 6.473| pea.EE
7.38 | 8,76 | 7,117 | 79,81 | 8,30 7a:02610,0986 | gase |1.0mee | 7.607 3134 | 176,91 |60 |1,0000 | 176,91| 5l
2275 | 3423 | 2,000 |;ievers oz 3.28 |74 [0,9930 | 13,19] 6,441
1038 | 1.48 | 1,353 | 115,14 | 4,08 | 20.683/0,9452 | 9851 |1,0784 | 265,932 54,34
G | 5,00 | s.20| 3.92 | 5.3 4181 1122 3.88 £6.00
e | 392 | 3.423 |ppp 202,29 104,07 | 8,429
;“;': 0.39 O.44 0,87 0,467 5.08 9,48 ’gg.gas gD:iBB x;gg: 1.0784 g: 57y WATE] 83" 331.85 (69 10,9991 331485 10.8
e 1.80 | 1,78 | 2.47 | 1.860 |ysmuraLca . Q17" | 30.98 |64 |0.900 | 30.97] 8.99R
__-Cﬁliln.__ 0.29 | 0.40| 0,80 | 0,307 | 28,43 | 5.6 JGhzon0.008 | 70 L1.pese | 9.e9e 300,58 | 2489.40 [103.73
o133 | 0081 | 0.8 | 0,87 | 0,683 | oco
0.08| 0,31 | 0,090 | 27,07 | 8.30 2187 3 LK
0,26 | 017 0,163 | o ° 3
MV |24.0040 235.7 | 6,87 |o0.310 420, 4/hr




THE TEXAS COMPANY — MONTEBELLO LABORATORY

mnwo LK
YIELD CALCULATIONS wouns _2BA=EB0
TRESH FEED T WET aas ecraae|COMBNED] o e T ver cHANGE YIELD BASIS Hy+CO FED
% whe | e % i T e | e | whe | mie | e Untite
10,045 | 862,57 8.300| 0.641| 17,96 | 2,284 | 12,269 2,965 |- 9,404 R63.42 tion of
| 18,488 £0.08 | 31.008 2,393 4.8 B8.309 20,731 10,704 |=12.000 | 24.86
4290| 1.086| 47,71 30,706 | 3.062 134,61 [10.640 | 11,784 13.708| 1.970 |e7.10] 0.301 600 ER l0.625
0.800| 0.207| 5.80] 2.585 0.199| 5.58 |0.693 | © 0.803 400-8: lo.108
0.470| 082 | 1.968] 6.465| 0.499 | 8.00 [1.732 1.854 2.231| 0.377| 6.04| 0.5 B0 0,208
W75 | 0,221| 5.92 | 0,733 | 0,738 o.e44| 0.211 | s.92lo0 a8.4
1.265| 0,098 2,95 | 0,330 | 0,338 0.437! 0,098 | 2.96! 0,31
C+Ca 14,91 1
b 3,570 | 0,276]11.61 | 0.987 | 0,867 1,233 | 0,276 | 11.61| 1.262 432 | 2,688 0,289 10.45 1,127 | 528 | 1,672 0,180 | 88.4
Gl 0.470| 0,036| 1,50 |0.126 | 0,126 0.162| 0,036 1.,69| 0,172 4% | 0,378 0,049 L
i) 2,260 | 0,175 9,82 | 0,606 0,608 0,781 0,176 9,821,089 %0 | 3,964 0, 9,38 1,008 | ®| 1,530 0,165 | 82.2 |
[ 0,490 | 0.038| 2,21 | 0,181 0,151 0,169 0,038 | 2,21 o.zfjj-? 0,456 0,049 2,21 0,258 | “% | 0,486 0,040
Salte 0.840 | 0.065| 4,86 | 0,225 0,285 0,290 | 0,065 | 4.56] 0,492 5% | 0,837 0,000 4,56 0,492 | %* | 0,837 0,000 | 88.0
wHz H
Sl 0,15| 0.,009| 0,65 | 0,081 | 0,080 0,009 | 0,65] 0,070 % | 0,124 0,08 0.65 0,070 | %% | 0,224 0,015
ol 0,198 | 0,016 1.26 | 0,082 0. | 0,015 1.26] 0,138 5% | 0,227 0,024 1.26 0,136 | % | 0,227 0,024
CCo 31,70 3.41 €,67) 0,719 28,46 [3.069 4,846 (0,621
TOTAL | 365,92 7.718 211,73 [26,798 | 52,678 40,196
9275
HitC0) 54,540 | £4.467 SCRH. 3,034 10,533 | 35,000 13,569 -21.438| | .
He/c0 1.44 | 107816 3,73 1485 1.28
CUMULATIVE TOTALS ' RECOVERED O 3503 50.40 o .
- Fi-ACOMCH_Cualys ¥ Cy¥, gl | g/MCE | g/ EFFLUENT Q 5.4 7.738 0 50,40 /5,434 7,736 (0,834
Previous Total SHIFT RATIO | "0 ot 82.10| 8.88! 14.408 1 sg 78.86 |8.503 12.561 [1.347
. WATER SOLUBLE
Current Period 1 1100 50,4205 0.2200 12,15 1 1,501 0.16._12.13 |1.3508 1.501 j0.162
. TOTAL LIQUID
New Total L (H0)(CO) novus ¢+ 94.23 10,169 15.907 1,718 90,99 |9.811 14,082 (1,509
FRESH FEED CONVERSION — 7% TOTAL FEED CONVERSION ~9. | SELECTIVITY | WNET WATER 5,088% 91,66| 9,882 11,008 1,187
Contraction| €O | Ha l :+CO | €O [ H. | CO+H, | Ga+/G+ | ooss wa 108,79 |11.19¢ 2,507 1,34
T HYOROUARSON T
leg.sy | ww—c 09,14 111,768
#Included in Reactor Effluent Total 9/M3 = 1691 ~ = /MCF
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES S.CFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 446 Fresh Feed 9811 ° APl 50,7 10,7 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas a2 Recycle 10160 |Neut: No. . 2.0 Fresh Catalyst Added 50 z| 78 Mesh| Micrond % Microns %
Generator Outlet a8 Combined Feed 10070 |Sw0. No. 86,3 4. Total Ondo| 419+ |, o] 80+
Reactor Inlet 411 ‘Wet Gas—Measured 2669 Hydrox. No. Catalyst Recovered N 9 100 150 57.4 40—80
Condenser Inlet Adjusted o926 Bromine No. 80.7 In Reactor at End of Period 150 105 17.7 20—40
Product Accumulator 390 Loss. 257 Pour °F. 200 4 9.4 10~-20
Chemicals, % by K=COs 12.0 REACTOR d-p, Inches Ha0) 20 |62 4] 00
N Height * E
0. eig! 325 “ 1.8
TEMPERATURES—°F. Recycle Fresh Feed 1.085 oo - 18 29 |® 0,08
Oxygen 404 Inlet Velocity—ft. [sec. 0.61 1 12 - 43.2] 78 CATALYST
Natural Gas Py Fresh Feed Rate—S.C.FH. 9278 HEMPEL, DIST. %, 'API 2 43,2 = 74,4 4 Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed | .o 205 °F. 5 76.4 - 105.8] 75 Aerated 153
Quench Accumulator per Lb. Gatalyat 420 74,6 | 56,4 4 105,6 - 342,0| 390 Settled 154
Reactor Inlet 642 per Sq. Pt.  [14053 40880 | 1.0 | 36.6 Total 43 Compacted 160
Condenser Inlet 550+ 12.4 Particle Density, gm./cc. 4,44
Product Accumulator 69 Hest for Ca CALCULATED FROM dp NH, Value, ml./gm. 17.67#
- .
Catalyst No. Height Steam Rate = 395,82 #/hr A. 8. T. M. DIST. ON Density, Lbs./Cu.Ft. 149 2 Surface, m? /gm.
- Fa—
! 645 |@ 797 pate & 518°F Nephths °F. Inventory, Lbe. 2207 Catalyat H, before
3 JHEMICAL ANALYSIS jsampling.
2 647 1197 BYU/# IBP o7 Bed Depth, Ft. 22,46 ° pling.
3 B 10% Fe
652 Water in @ 158 F = 6 BT, 134 Cu. Pt 14.81
4s 637 | Heat forred /1N, stesm| 5% 221 ¢
£ a25 = 1071 B1U 0% s )
L 620 | (1071)(395.2) = 423360 BTU/hr EP 398 H
K20, W+, % basi:
9 620 | Ave. Bed % 638°F Rec. 97,5 20 Wt % basis Fe
X-| Analysie
10 610 _ | 4T = 635-518 = 117" Ray Analysie—
FeaoC
1 567 | Tube Ares s 32,4 rt it
12 577 K= % £ | 119 Fes0.
Fe
[ cas AnaLyses GENERATOR BALANCE WEIGHT BALANCE
#/he
HOUR | 1000|1400 AVERAGE | M/HR < H o Mol % | M/Hr c H ° Messured At, W, Balance
o 8,470 WET GAS
FRESH FEED sdeo | 0,21 10,021 16,982 193,12 211,78
O oIL
o | 38,00 | 38,98 38,815 10,045 | 10,045 0,045 | #eo 50440 —50.40
H; 'WATER
P2, | 56,40 56,08 56,725 |14.482 26,844 e 103,79 103479
€O, ‘TOTAL
7 4,20 | 4,18 4,190 | 1,084 | 1,084 2,188 | b0 2,34 0,232 | 0,832 0.464 847,31 | 365.88 |
3 N, FRESH FEED
Moo | 0.4 | o0.76 0.800 | 0,207 woe | 1,00 |0,009 365.92
CH, CH, 'WEIGHT BALANCE|
wolz | 0,88 | 0,08 0,470 | 0,282 | 0,122 | 0,48 1acdn «2¢ 8,267 | 8,267 |33,068 94,91
G.H,
M¥. 14,1300 o | go8 l0.829 | 1.688 | 4.014
B ‘GAS FACTOR
) 11,209 | 5,008 | ST : ver 1,006364 |
CeHio 0,11 011 INDICATED LOSS—SCFH 287
11.881 88420 04 0,004
GAS FLOW RATES LIQUID PRODUCT RATES
API® % HR
8, VR PRESSURH TEMP. | S.C.RH| M.W. | M/HR | HOUR GAGE | GAL °F | FACTOR | GAL. AT&d 4/GAL. % GAL HR
0.8 |87 BJ
314008 | prgen rezp OIL | ¢11% 65,20 |72 [0.9941 | 263,72 | 6.466 | 1705.2
29.706 | 79,31 | ¢.30 | 20,62 |0,0760 | 9811 |1.4300 ] ei Ty 9 1,000 |176.91 51,4 |1130.8) |
1.3 [
. S.441| 565.7
24805 lyer Gas .85 8- x
6,465 | 79,31 | 8,26 |o,0015 | sseo 11,0078 7.040 2.8 | 80,40
KOt
24788 |ppeverr | 7,735 |
1.268 | 118,34 | 4,00 ‘::,:o om,uoc 9208 |1,0873 | 24,884
3.570 | goen *
0,470 | 5,08 | 9.5 | 90,69 Lt 90,6
1.8 | 109 | 10189 26,798
2,860 | vATURALGA 413" | 331,88 |69 [0,099] | 55 | 10,8 | 8748.9
04490 | Su43 | z.88 i ro.gpes | o7en 1833 | e.eml 3 8,208 | 444.7
o
04840 | oyycen 1'224*| 108,80 |80 |0.9976 | 108,64 10,7
0,118 u.w__m:__%’;..::__e.un__nu 8,4 1oy | 14,38 |74 |0,9985 | 14.36| 8.287
o
0a296 | crpan 28 7316 (203,79
Mu}_up.v 8,0 10, 41,74 11763 | 18,807
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LU 5 W A—

YIELD CALCULATIONS wouns _Q3RemAS
TRESH FEED WET GAS necve| OMINEY penyent] weT cHANGE Y.ELD BASIS Hi+CO FED
% whr | e % A eBlMeE | b | whe | mhe | mae | g/we  [H7HOR] wal/hr [gal/MCH /b Q | Unaat,
36,6880 | 10.084 | 260,75 2,620 0,887 24,00 2.794 | 12,818 S.681 9,187 | 258, 7 Di
59,155 | 16,165 32,59 | 39,007 3.468 6.99 | 11.318 | 27,483 | 14,786 12,607 | 25 of
5,330 0.810 40.05 | 31,778 £.806 124,35 9.221 10,131  12.047 1.916 84,30 8.4 400 EP| 585
0,690 | 0,189 5.30 D345 04200 5.86 0,681 0.870 0,800 1400. 0,110
0,145 | 0,040 | 0.64] 7.420| o.660 10.89| e.183| 2.103| 2.813| o.e20 | 9.98 1.008 50e 095
2.480 0.222 6.23 0,723 0,723 0,045 0,200 6,88 0,62 86.2
1,270 | 0,13 | 3.40| 0,360 | 0,369 | o.e2| 013| 3.4d0
18 1.9
S 2,990 | 0,266 | 11.19| 0.868 | 0,868 | 1.134 | 0.266 | 11,19 1.127 432 | 2,500 0.26110.07 N.024 | %5 | 1,611 0.162 |86.8
Colle, 0.485 | 0.061| 1.81| 0,132| 0,132 0,173| 0.041 1._1\&1@ 424 | 0,427 0,043]
Glls 1,525 | 0,136 | 7,88 | 0,443 | 0,443 | 0,879 | 0.136 | 7.65 0,768 5% | 3,606 0,154 7.25 0.730 | #1° | 1,189 0,120 | 79.8.
0,585 | 0.086| 1.98] 0,132| 012! 0,146 0,05¢ | 1,9d 0,190 “% | 0,407 0,041 1.98 0,190 | “% | 0.407 b.0s1 }
Glle 0,520 | 0,046 3.16| 0,48| 0,248 0,193] 0,045 | 3,14 0,318 548 | 0,580 0,088 3.16 0. 543 | 0,580 0,088 | 87,9
b 0,070 | 0,006 0.43| 0,020 0,020 0,026 | 0,006 0.4 0 L o.oaﬁ_q&oe 0,43 0,043 | 5% | 0,082 0,008
0.25| 0,011 0,93 0,036 0,036 0.047| 0.011| o0.940 854 | 9,268 0,017 0.95 lo.094 | ¥ | 0,168 0.017
27.19 2,732 5.7 0,582 23,82 308 4,037 4068
27,328 | 359,33 8.894 | 208,56 | 20,018 | 56,346 | 43.389
96,835 | 26,180 sCrH. 4,328 14,112 | 40,301 l-21,864 ;
1.81 100715 4,047 2.14 1.385
él&lg;ﬂézg% A T EFFLUENT | MOWOOL | 0,353« 50.87 5.1256.48 | 7 0.720] 50.87 [5.123 7.846 0,790 ‘
Previous Total SHIFT RATIO | TOAL O 78,04 7,8565.72 | 13,626 1.372| 74.69 (7,521 11.883 1.196 ;
Current Period 4 11000 0.0 '::Et:mffﬁ‘ 0.217¢ 11,69 1.1588.835 1.38d 0,136] 11.50 1,158 1.380 0,139 l
New Total (Hz0)(C0) novucrs ¢+ 89.50 9.014| 15,008 1,511 86,19 8.679 13.263 1,335 | | |
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9, | SELECTIVITY | NI WATRK 4.907s 88,47 8,01 28] 10,616 1.069] ‘
Ccnm(rion‘ co H: f H.+CO | o | Hp ! CO+H, | G*/G+ | o wm 99,9310,062| 11,998 1. 1
67.45 | 91.45 |78 152 | 46,20 |s4.25 |ee.0s | foweca | | 0,98
#Included in Reactor Effluent Total g/M3 = 1691 X #/MCF.
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG. RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 421 Fresh Feed 10360 °API 50,6 10,4 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 439 Recycle 11001 Neut. No. 40,7 39,5 Fresh Catalyst Added o . Mesh | Microng % Microns %
Generator Outlet 412 ‘Combined Feed 21361 Sap. No. 51.5 40.1 Total Ondo| 419+ |4y o 80+
Reactor Inlet 100 Wet Gas—Measured | po0 | Hydrox. No. Catalyst Recovered 76 [ |80 |gp | 4080
Condenser Inlet Adjusted 3572 Bromine No. 80,1 In Reactor at End of Period 150 105 11.6 20—40
Product Accumulator 356 Loss. 403 Pour °F. 200 K1 8,1 10—20
Chemicals, % by K20 11,5 | REACTOR dp, Inches H: O = |8 | g0 %
No. Height * 325 4 1.7
TEMPERATURES—°F. R&G)’d@/ Fresh Feed 1.06 0 o - 12 26 <325 2.2
Oxygen 241 Inlet Velocity—ft.fsec. 0.67 1 120 = 4s.2| sz | CATALYST
Natural Gas 24 Fresh Feed Rate—SCEH. 9029 HEMPEL, DIST. %| .API 2 45,0 = 4.4 72 Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed| g0 26 °F. s 76 - lon.al 75 Aerated 150
Quench Accumulator per Lb. Catalyst e.88 400 78,0 s6.8 4 105.6 - s42.0| 388 Settled 152
Reactor Inlet s er_Sq. % 15044 | 1050 14,0 37.9 Total 503 Compacted 164
Condenser Inlet 560+ 12.0 Particle Density, gm./cc. 4.8
Product Accumulator 63 Heat Transfer Celculations CALCULATED FROM dp NH; Value, ml./gm. 8.45
Catalyst No.  Height * tean Rate = 381.8 #fur A.S.T. M. DIST. 01 Density, Lbs./Cu.Ft. | yqo  |Na Surface, me /gm.
! 12.0| 638 @ 820 psia & 522°F Naphtha °F. Inventory, Lbe. 035
2 an2| ess £ 1196 BTU/F 18P o6 Bed Depth, Ft. op.qg |CHEMICAL ANALYSIS
3 74.4| 675  Mater tn @ 150°F = 1i8 m[,q 1% 136 Cu. Pt. 14,64 Fe
£5  136.8] eas ont od /1b] steam, 227 °
F7__ 199.2] es0 % 1078 B 0% 344 °
£8  e30.4| e2s  l(10vm)(381.8) = 384774 pemple °P 398 !
—__’__ﬂ 621 lave. Bed = 639°H K20, W+, % basis Fe
| 0 el en ar = 630-522 & 117" ey Aelyei—
11 sn.0| ses o Ares s 32.2 rt? ForeCo
®  sie.0] ses .4 . = 021 Fes04
Fe
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR |m°° 0800 |AVERAGE M/HR c H o Mol % M/He c H o Hﬁlﬁl/':; At. Wt. Balance
FRESH FEED 3d.000 0,46 z:g‘s: 14,866 |VET GAS 163,65 208,55
Doo |38.08 | 38,30 6,680 | 10,026 | 10,024 20,024 | o0 ot 50,87 50,87
Moo |ov.sa | s0.97 59,155 | 16,165 32,330 kit 99,91 99,91
%0 | 3,85 | z.81 3.330 | 0,910 0.910 1.820 2.20 [0.210 | 0.220 0,420 |TOTAL - 334,43 359,33
Moe | 0.0 | 0,60 0.690 | 0,189 1,74 |o0.168 b 369,38
e | 0,08 | 0,3 0,148 | 0,040 0,040 0,360 62,07 |7.026 | 7.e26 |31.504 WEIGHT BALANCEl 93,07
:‘-: 13,1487 8,41 | 0,802 1,604 | 4.812 Ty
18.0is. 7.082 | 3,541 3:92 .0:469 1:407 5:752 e onorn 1.136583 |
10,974 | 39,572 15,38 0.06 |0,008 | 0.030 | 0.072 403
BALANCH 96,61 98,76 100,66 1 | 40,070 | 15,286
GAS FLOW RATES LIQUID PRODUCT RATES
9,72 9,630 VR | PRESUR§ TEMP. | SCERH| MW | M/HR | HOUN GAGE | GAL °F | FACTOR | GAL AT& 3;’5:; # AR
|2s.28 59,007 | oee 400.3 | 66 oiL
09 |30.47 31778 | 7951 | 4,30 | 20.89 |0:9945 10360 |1.4836 127588 |og00i 610" |316.76 |60 1.0000 | s16.76 :::;n 2062.1
2,28 244 2,345 WET GAS 2300/ 50" | 266,38 |64 [0,9980 | 6,466 | 1719.,0
Te13 | 7.71 7,420 8,26 8,086 | 4.00 | 1.0078 | 2969 |1.11114 7.832 52,91 43,1
2,80 | 2.48 2,490 | cevee 412.9 |18 2,01 130 | 50,87
| 1,28 | 1.86 1,270 | 116,14 3,95 | 20,68 | 0,9510 | 9939 |1.1111486.817 54.98 3561 | 7.846 |
s.84 | 3.4 2,990 |500n 48,9 s
| 0,47 | 0,44 0488 | 502 | 9,68 | 20.68|0,0520] 1082 |1.11124 2,800 [WATE
148 | 2.0 N 419.3 |98 | 11001 89,018 N lovavs | 108,07 | 3rsos | 049
o4 | 0us 0.5 62 670 20,85 538 m 4.8 : lo,0004 | 330,60 | ‘8867 | o40.7 | onusn_|
::..;1,. | 0c49 | 0,63 04810 | ovveay . 497 699.4 | 11,996 |
;;;-: 00y | 0,07 | g7,07 | 4,070 508 ]
] R o
| 0,00 | 0,38 — 0,398 |
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YIELD CALCULATIONS wouns _242-266
FRESH FEED WET GAS RECYCLE| | COMBINED! EFFLUENT| NET CHANGE YIELD BASIS H:+CO FED B
EEED
. % At WE Bala — FOLYMER 7
% m/he #/he g T/E Y] mbe | mne m/hr | m/he | #/he  [H/MCF| #/gal] gal/hr Jgal/MCR B/hr | #/MCF | E/ral| gal/hr [zal/MCF|Unsats.
[ 37,687 | 10,308 | 289,28 9.610 0.819 /22,04 | 2,885 | 13,391 3.8R2 |- 0,500 268,34 Distribution of
H5. |se,685] 16,078 | 32.40/38,635 | 3,283 | 6,62 |11,470 | 7,588 | 14,762 12,790 | 25,67 Re
Db | 2070 0,616 0,790 | 2,623 115,45 | 9,175 | 9,987 11,796 | 1,809 | 79,63 | 7,9! 400 ! 0.633| |
0,683 | 0,160 | 4.48| 2,620 | 0,223 6,25 | 0,781 | 0,941 1.00¢ 400-580 o.1e| |
i | 0,07 0,029 | 0,47] 7,883 | 0,671 10,76 |o.349 | 2.378| 3.020] o.642 | 30.20| 1,008 550 0.088|
9:.?-‘1 2.7R7 0,232 6.51 0.812 0.812 1,044 0,832 6,611 0, 65.6
(3 1.427 | 0,22 3,67 | 0,425 | 0.426( 0.547] 0,122 | 3.67] 0,367
20,47
3.47 | o,268)11.28 | 0,938 | 0,938 1.206 | 11.28 432 | 2,611 10,261 | 10,16 11,014 |, 5% | 1,624 0,162 | 87,7
0.443 | 0.038| 1.68 [0.152 | 0.132! 0.170 | 1,68 ¢ 424 0,596 0,040 | !
1.657 | 0.130| 7.80 |0.488 | 0.488 . o0.627| 0.139 | 7.80| 8% | 1,560 0,166 | 7,410,740 &' 1,216 |0.121 | 80.5
0,397 | 0.034| 1.98 |0.118 | 0.118 0.152| 0,034 1.98] 0.198 %8 | 0,407 /0,041 | 1.98 0.198 4% | 0.4070.041
0,687 | 0.048| 3.37 | 0,160 | 0.169 0.217| 0.048 | 3.37] ¢ 545 | 0,618 (0.062 | 3.37/0.337 ; 5| 0.618(0.062 | 86,7
0.087 | 0,007, 0,51 | 0,026 | 0,026, 0,033] 0,007 0,61] 825 | 0,007 /0,020 | 0,510,081 | %% | 0,007 0,020
0,230 | 0,012 0,93 | 0,039 | 0,089 0,050 0.011| 0.93 5% | 0,16810,017 | 0,930,003 %% | 0,168l0.007
27,855 | 5,857 0,585 | 24,35 12,433 4.129 (0,418
27.404 | 362.45 8.518(109.75 |29.792 | 57.196 | 44.289
96,340 | 26,401 CFH. 4.102 16,342 | 40,743 18.444 |-22.200 |
1,556 | 999100 4,01 2,09 | 1.35 e
CUMULATIVE TOTALS V' RECOVERED OIL o o . . o o . i ' o -
AT OIS e T EFFLUENT 0.3824#53.63|5.358 8.340/0,833 | 53.63 5,368 8.340/0.833
Previous Total SHIFT RATIO | TN 01 81.18/8.111 14,197 |1.418 | 77.98]7.701 | 12.469|1.246
WATER SOLUBLE T
Current Period ) (C0nlg AL 0.2354 12,461,245 1.562/0.168 | 12.461.245 | 1.562/0.158
:)(CO:)g g2 H
New Total (H20) (CO) e 93.64[9.356 15.779|1.576 | 90.44 9,036, 14,051 (1.404
5 f
FRESH FEED CONVERSION — % ‘TOTAL FEED CONVERSION —9; | SELECTIVITY | NET WATER 5,362% 96,81 9,652_5,125 1.601 1.159 |
Contraction| (=) Ha H,+CO co I Ha | CO+H, | G+ G+ GROSS WATER 109,07 }0.897 13.183 1.317 i !
T WOROCATSON T 7 ]
68.92| 92.07| 79.57| 84.46| 72.00| 46.42 [54.73 | s2.06 | om—+ 114,11 1,401 !
#Included in Reactor Effluent Total /M3 = 1691 X 2 /MCF.
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 427 Fresh Feed 10380 |°API 52.3 11.0 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 127 Recycle 11204 |Neut. No. 35.8 38.0 Fresh Catalyst Added 51 ® | 77  |Mesh| Micrond % |  Microns %
Generator Gutlet 420 Combined Feed 21685 |Se- No. £0.3 40.3 Total Ondo 419+ |49 g| 80+
Reactor Inlet 415 Wet Gas—Measured | 3009 |Hydrox. No. Catalyst Recovered 105 |10 [150 |g 9| 4080
Condenser Inlet Adjusted | 3ppg | Bromine No. .8 In Reactor at End of Period 150 (105 |3p.4| 2040
Product Accumulator 395 Loss 220 |Pour °F. 200 |74 5.6/ 10-20
Chemicals, % by KaCOs 12.0 REACTOR d-p, Inches Ha0) 250 |62 1.0] 020
No. Height 3% | 1.0
TEMPERATURES—°F. Recycle/ Fresh Feed 1.09| 1 12-43.2 65 |5 0.6
Oxygen 332 Inlet Velocity—1t. sec. 0.68 T2 43.2-74.4 71 | CATALYST
Natural Gas 805 Fresh Feed Rate—S C.FH, 10009 HEMPEL, DIST. ¥%| 3 74.,4105.6 72 Bulk Density, Lbs./Cu.Ft.
Generator 2376 perCuFt. DenseBed| ggg | 205 °F. OAPT 4 105.6-342.0 | 360 Aerated 247
Quench Accumulator per Lb. Catalyst 4092 76,0 57.2 [ 0-12 25 Settled 149
Reactor Inlet 604 per Sq. Ft. _ |15165 400-650 13.7 37.5 Totel 593 Compacted 163
Condenser Inlet 550+ 10.3 Particle Density, gm./cc. 44
Product Accumulator 53 eat Transfer Caleuletions CALCULATED FROM dp NH, Value, m./gm. 7.4
Catalyst No.  Height " E“m Rate ® 406.8 #/fhr. A. S. T. M. DIST. ON Density, Lbs./Cu.Ft. 136  [Na Surface, m? /gm.
! 2.0/ 645 0 psia & 522°F . Naphtha °F. Inventory, Lbe. 2035
= 1196 BTT, (CHEMICAL ANALYSIS
2 43.2| 650 1BP 2 Bed Depth. Ft. 22.67
Fe
3 74.4| 662 Water in @ 156°F = 124 BTU/f 1% 137 Volume, Cu. Ft.| 14.96 ‘
c
£s 136.8] 652 Heat ’l‘rcnsferradégz steam i 226
= 1 0 0
LA 199.2| 635 0% 346
H
fs 230.4| 629 (1072) (406.8) = 436049 BTU/hp. EP 398 A
K20, W+. % basis Fe
9 261.6| 628 iAverage Bed Temperature Rec. 97.5
= (01 X-] Analysis—
10 202.8| e1s = 643°%F Ray Anaivs
FezoCo
11 311.0 597 = 643-522 = 1210F
Fes0.
12 342,0| 594 be Area = 32.6 ft?
k 436049 - Fe
= (SEEITIEIy ° 110.8
[ GAS ANALYSES . GENERATOR BALANCE WEIGHT BALANCE
HOUR |1400 |0200 |0800 |AVERAGE | M/HR 3 H o Mol % | M/He < H ° Mensgl/:dr At. Wt. Balance
259
FRESH FEED Qoo | 0,49 07048 14,620 [VET A 186.13 199,76
o | 37,29 lga.se 37.18 |37.687 [10.328 |10.328 10,328| 0o ot 53.63 53,63
B |s9.20 |57.58 ls0.00 |58.653 [16.073 52,146 & e 109,07 109,07
%0 | 2.93 | 3.14 | 2.8 | 2.070 |0.814 | 0.814 1.628 0.187 0.374_|TO™" 348,83 362.45
N. N,
2806 | 0,43 | 0,63 | 0.69 | 0.583 | 0,160 pmsakicend 362,45
CcH,
wod: | 0,08 | 0.08 |0.20 |0.107 |o0.020 | 0.029 | 0.116 8.275 | 33.100 WEIGHT BAUNCE 6.4
M. V. |13 o062 1.646 4,938
H,0 C 'WET GAS FACTOR|
wwoie 7,225 | 3,613 0314 | 0.942 | 2.502 1073174
0.0! 0.050 INDICATED LOSS—S C FH
7.404_[11.171 139,489 [15.569 0.020 | 0,048 220
BALANCE| 100,73 97,15 103.88 11,090 | 40,648 14,088 -
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
API® 4
Zaiai0 9.94 | 9.62 | 9,27 | 9,610 VR PRESSUR TEMP. | S.CRH| MW M/HR | HOUR GAGE | GAL °F | PACTOR | GAL. AT‘4 $/GAL. # eiran
" 4150 87 oIL " 250840
sho  |38.43 37,96 [39.22 [38.535 |pic peep 714 388.59 | 67 |0.9965 o
27 |31.48 [20.62 (30,790 | 70,31 4,30 | 20,75 | 0.9933| 10380 |1.4795 |27.404 610" | 318,76 |60 |1.0000 2062.1
1.5 53
o 2.54 | 2,74 | 2.58 | 2.620 | 0o 53.63
tecte | 7.34 | 8.1 | 8.20 | 7,883 | 8.26 8.09 4.025] 1.0068| 3009 [1.11108| 7.837 218" | 142.71 |48 |1.0059 920.2| 8.340
Cy He
ot | 2.65 | 2.72 | 2.81 | 2,727 i 415.8 |108 oran 13.28 | 75 |0.9936 84.6
CH,
35od | 1,31 | 1.62 | 1.45 [ 1.427 [115.14 4.03 | 20,75 | 0.9568] 10236 1108/27.001 +8.8
CoHl, 116.8 (108
ot | 3,08 | 3,01 | 3.40 | 3,247 |ppnn 1287.0
C.H,
<tof | 0.41 | 0.42 | 0,50 | 0.433 | 5.02 | 9.55 | 20.75 | 0.9568| 1058 [1.11108| 2.791 |WATERen | 397.32 | 70 | 0.9990 3202.5
— ~[427.0 |190 11204 9.79 T
174 | 145 | 1.72 | 1,637 | yarurarcat stef" | 108.75 |68 |0.9992 | 198,57 8,505 | 1649.1
0.43 | 0.32 | 0.44 | 0,397 | 28.43 5.65 | 21,02 | 0.8944| 3720 |1,23402| 9.836
327.0 [65.0
0,60 | 0.48 | 0.55 | 0,567 | oyveny 216" | 133.50 | 58 |1.0002 | 133.63/11.0 11043
0.07 | 0.08 | 0.11 | 0.087 | 27.07 | 4.86 | 21.02 | 0.9952| 2762 7,260 15.49 |65 [0.9995 | 15.48| 8.270 | 120.0[{13.183
0,16 | 0.1 | 0.13 | 0.130 -10.0% |sCorrection for hydrsulle 318.4 2617.7009.07
MW STEAM head.
-V |23.4508 |215.7 6.102 0,3046 406, .




THE TEXAS COMPANY —- MONTEBELLO LABORATORY on wo,_BL
YIELD CALCULATIONS wouns _266-262______
FRESH FEED WET GAS Recycie| COMBINFD pprypnt| NET CHANGE YIELD BASIS H:+CO FED
% At. Wt Balance JMER %
A m/hr #ihr e ™ /bt B | m/hr m/he m/hr m/he | $/br /gal| gal/hr |gal/MCF| 4/br | B/MCF | %/gall gal/hr [gal/MCF|Unsats.
0., | 37.280] 10,432 | 292.20| 9.930| 0.894 | 25.04 | 3.017 | 13.440, 3.911| -9.538 -267.1d Distribution of | [ B
H. | s8.880| 16.476 | 35.21| 40.265| 3.622 | 7.30 |12.230 | 26.705  15.562|-12,853 - 25.9] Recovered 0f1 | [ .
9, | s.os0| o.ses| 37.22 11875 | 9,209 9.957 11.008| 1.851 _A00ER _|77.0% l0.630
M. | o.640] 0.170| 5.01| 2.500, 0.225 | 6.30 | 0,760 , 0.939 0.988| | | 0% 0,098
GH:, | 0.170| o.0s8| 0.77] 7,705 0.694  11.18 | 2.341 . 2,380 3,035 | [850e | 11.0% 10,090
) 2.465| 0,222 | 6.23 | 0.749 = 0.740 0.971| o.222 62 0611 | | . ‘
; i
Gl 1.265 0,116 | 3.49 | 0.390 | 0.300 0.506 . [ i
Ci+Ca i ! L ‘ : |
: ; - ;
Gt 2.825| 0.254 | 10.69 | 0.858 1.112| 0.254| 10.69 1.048 432 2,475 (0,243 | 9.62/0,943 628 1.539 0.151] 87.7
Gl 0.395 _0.036_| 1.59 | 0.120 | 0,120 0.156] 0.036 | _1.69 0.154 42 0.375 j0.037] | ]
i) | 1,510 0.136 . 7.63 | 0.459 | 0.459 0.595| 0.136  7.68 0.744 800 1,526 0.160| 7.250.711 €10 1.180 [0.117] 79.5
T i T i i
Sl ; 0.380 0,035 | 2,03 | 0,118 . 0.118 0.153| 0.035| 209 0.198 48 0,418 0,041 2.03 0.199 486 0,418 0,041
Gl ] 0.505 0,045 | 3.16 | 0.153 | 0,153  0.198] 0,045  3.16 0.319 5% 0.580_|0,057 | 3.16.0.310 %% |0.580 |0.057] 82.1|
: i } + .
] | 0.110 0.010 | 0.72 | 0.033 | 0,033 0,043 0.010. 0.073 528 0,137 [0.013| 0.72,0.071! 5% 0,137 l0.013
ol ! 0,140 0.015 | 1.09 | 0.043 . 0.043 0,086 0.013 554 10,197 10.019] 1.0910.107; %% 0,107 |0.019
T H T 1 T
Ca-Ce | i | 5.708 0,560 2,340 4,060 0,398
TOTAL | e7.082 | 368,50 9.001 [205,15 [30.380 | 58,362 45,314 :
i i3 i
H.+00| 96,160 26,907 SCFH 4.516 | 15.247 | 42,154 |-22.391 | S T |
- i !
Hi/00 1.579 | 980296 4,05 | 2,15 1.35 S A,
* i
CUMULATIVE TOTALS ¢’ RECOVERED OIL . 217 o 52, .170 . 8,34 8
FLoCOMCE  Carslyse £ Cy+ . gal | /MCE | g ® | EFFLUENT 0,3764 _52.74 5,1 0.818] 5 '7415 170 0 _10.81
Previous Total SHIFT RATIO | TOM O 79.69 7.80! 11,377 | 76.61/7.510 12,400 |1.216
WATER SOLUBLE |
Current Period | GHous 0.2564 1356 1.32 8| 13,561,329 |1.714 0.168
] T (H)(C0:) g g o yaun L '
New Total | (H:0)(C0) PRODUCT ¢, ¢ 9321 9.1 1.545| 90.17/8.839 1,114 1.384
t
FRESH FEED CONVERSION — ¢ TOTAL FEED CONVERSION —¢; | SELECTIVITY NET WATER 5,301% 95, 9.36382811.469 [1.124 “T‘
T T T A it 7
Conmacion| €O | My | H4cO| cO | Hi | CO+H, | G+ G- | aoswm 109.0710.69: 3183 |1.202 |
1 T T WORDCKSON - - i T
67.83 91.43 7 2. 3,22 ’70.925 44.78 | 53.12 82,76 TOIML—C + 113.29 11,10 H !
#Included in Reactor Effluent Total 9/M3 = 1691 % = /MCF
cc/M3 = 1413 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 424 Fresh Feed 10608 °API 53.6 10,9 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 424 Recycle 11517 Neut. No. 40.4 37,6 Fresh Catalyst Added g2 94 Mesh | Micron: K Microns ‘o
Generator Outlet 415 Combined Feed 22125 Sap. No. 46.6 39.1 Total On 40| 419+ 10 80+
Reactor Inlet 411 Wet Gas-—Measured 3198 Hydrox. No. Catalyst Recovered 13 100 150 62.0 40—80
Condenser Inlet Adjusted 3412 Bromine No. 88.3 In Reactor at End of Period 150 105 12.9 2040
Product Accumulator 391 Loss. 214 Pour °F. 200 74 7.8 10—20
Chemicals, % by K205 13,0 | REACTOR &, Inches Ha0 250 |62 L8| 0%
No. Height 325 44 2.4
TEMPERATURES—"F. Recyele/ Fresh Feed 1.09 1 12432 63 |“® 2.
Oxygen 398 Iniet Vehciby*ﬂ./sec. 0.69 2 43.2-74.4 70 CATALYST
Natural Gas 23 Fresh Feed Rate—sCEH. | $O8H2 | EMPEL, DIST. %4 5 74.4-105.8 74 | Bulk Density, Lbs./Cu.Ft
Generator per CuFt. DenseBed| g3 | 205 °F. opp1 + 105.6-382,0 | 310 Aerated 140
Quench Accumulator per Lb. Catalyst 5.49 400 77.0 58.4 0 0-12 24 Settled 151
Reactor Inlet 586 per_sq. ft. 15456 | 100550 12,0 37,8 541 Compacted 165
Condenser Inlet 550+ 11.0 Particle Density, gm./ce. 4.3
Product Accumulator 53 eat Transfer Calculdtions CALCULATED FROM dp H, Value, ml./gm. 8,35
Catalyst No.  Height ™ tear Rate = 395.94, A. S.T. M. DIST. 0 Density, Lbs./Cu.Ft. 133 IN2 Surface, m2 /gm.
! 12.0| 645 e Naphtha °F. Inventory, Lbe. 1857
2 43.2 €44 = 1196 BTU/# IBP 90 Bed Depth, Ft. 21.18 CHEMICAL ANALYSIS
3 78.4] 650 Water in @ 159°F = 1g6 BrU/#| % 123 Volume, Cue Ft. | 13,96 Fe
As 136.8| 644 est transferred/# stesm 50% 216 ¢
= 1070 B
7 109.2| 638 9% 349 °
H
£8  ps0.4| e2s (1070)(395.9)= 423613 BrU/np, BF 01
K20, W+. % basi
9 261.6] 616 verage Bed Tempersture * 7 busis Fe
2 637°F X-Ray Analysis—
1o zez.8| 608 .
FeazoC:
1 311.0 580 T 2 637-522 = 115°F hiined
12 342.0| 578 [Tube Ares z 31,8 t. Fes0
613
K =(TTETTXT;6] © 116.6 Fe
\ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
7
HOUR | 0600 | 1800 | 0800 (AVERAGE | M/HR c H o Mol % | M/Hr c H o umir:; At, Wt, Balance
7.209
FRESH FEED Qoo | 1,08 | 0.104 14.418 |¥ET GAS 192,27 205.15
c0
oo | 37,17 | 37.50| 37.08|37.280 |10.432 |10.432 0,432 | feon it 52.74 52,74
He Hz WATER
fa. | 59.10 | 68,43| 59,11/58,880 [16.475 32,850 e 110.61 110,61
2 o, .
%0 | 2.84 | 3.28| 3.01] 3.030 | 0.848 | 0.848 1.696 | <0 | 1,86 | 0.184 | 0.184 0,368 |TOTA 355.62 368.50
X N,
Moo | 0.69 | 0.64| 0.59] 0.640 | 0,179 woa | 4,51 | 0.428 FRESH FEED 368.50
X CH,
S | 0.20 | 0.10| 0.21] 0.170 | 0.048 | 0.048 | 0.192 ol | 81,25 | 8,075 | 8,075 |32.300 WEIGHT BALANCE| 96,50
H,
M. ¥ 13,1692 #ad | 8,06 | 0,800 | 1.600 | 1,600
H,0 Gyl 'WET GAS FACTOR|
we 4.430 [2.215 | 0% | 3.1 | 0.339 | 1.007 | 2.7m2 i 1066980
Ca 0.05 0,005 | 0.020 | 0,050 INDICATED LOSS—S C F H
27,982 11,328 |37,572 14.343 | © 0.02 | 0.002 | 0.010 | 0.024 214
BALANCE| 103.87 _102.42 97,00 | O™ 10,906 (36,686 |14,786
WET GAS 9600/ 1800 GAS FLOW RATES LIQUID PRODUCT RATES
. API® # HR
o | 9.27 |10.59 9.930 VR | PRESSUR TEMP. | SC.EH| MW. | M/HR | HOUR GAGE | GAL °F | FACTOR | GAL AT& w/car | 4 GAL HR
H, 10,8 | 57 2.1085 o " 3.6
e 39.22 |41.29 40255 | percy prep 502" |275.11 | 46 | 1.0074 | 277.16 | 6,365 Iy«.x
5o | 20,62 130,35 20,985 | 79,81 | 4,36 | 20,65 [1.0020 |10608 |1.4827 | 27,082 218" 142,71 | 48| 1,009 | 143,65 2.3 920.2
Ne 147 | 44 1.2702 .
e 2.68 | 2.42 24500 | (it gas 133,60 | 6,410 | 843.9 | 52.74 |
Sete | 8.20 | 7.21 7,706 | 8.26 | 8.41 | 4.021[1.0188 | 3198 |1.1270 | 8.436 s.ascg{
C, H. 2.9 | 104
e 2.81 | 2.12 20465 | prevers
Sads | 1,45 | 1.2 1.285 | 116.34 | 6.06 | 20.68 |0.9802 |10461 [1.1270 | 27.504
., s |
2% | 3.0 | 2.28 2825 |50
C.H, 0.9
&5 | o.60 | o0.29 0.396 | 5.02 | 9.40 | 20.68 |0.9602 | 1086_ [1.1270 | 2.786 |WATER 6rejn|347.13 | 55 | 1,0004 | 347.27 [B.276 2674.0
C.H, 23,0 | 189 14956
st 1.72 | 1.30 1.520 | \aruraLca 216" [135.50 | 68 | 1,0002 | 183.53 11.0 104.3 | 110,61
a8 | 0.44 | 0.3¢ 0.390 | 26.43 | 5.78 | 20.94 [0.8951 | 3767 |1.2220 | 9.037 213.74 | 8,870 1769.7 | 13.359)
Cle | o 125.8 55
athe
2 55 | 0.46 0.505 | orveen
7w | 0| o 0.110 | 27,07 | 4.80 | 20.93 [1.0048 | 2733 7,200 B )
CaH, . 250
sl | 0,13 0.8 0.240 | o ~10.0wCprrection for hydrsulic head.
M ¥ |22.7917| 2185.7 6.184 |0,2068 395.94/nr .




THE TEXAS COMPANY — MONTEBELLO LABORATORY
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YIELD CALCULATIONS Wouns 282306
!’f FRESH FEED WET GAS Recycte| OMBINED| prpuent| NET CHANGE YIELD BABIS B:+CO FED
% i m/hr #/hr % .,“.‘f;;,w m/hr m/hr m/he m/he Mr /MCF %‘E‘nlmcr Hihr | % Mc:‘ “u!fm gal/hr |gal/MCF un’s‘:u.
27.870 | 10.615 | 297,35 | 10,150 | O 818 25,63 3,057 13,672 | 3.972 9,700 271 .7 Di of .
| 57,008 | 16,250 | 32,72 | 37,934 | 5.410 | 6.60 hi.é2e | 27,656 14,843 D2.821 | 25.83 b
3,055 | 0.856 | 37,67 30,018 | 2.705 110,06 | 9,040 | 9.896 11,745 |1.849 | 81.3d 7.999) 400 EFl 178,38 0.620] _ |
Moo | 0.640 | 0.79 | 5.01] 2.233 o0.201 | 5.63 |0.672 | 0.851 0.873 l400-55p 11,0 0,087 ___
& 533 | 0.149 | 2.39| 9.2650.835 | 13.40 |2.790 | 2,039  3.625 |0.686 | 11,01 1,082 soe 0.7 0,085
[ 2.493 | 0.225 | 6.51 | 0.751 0.076 lo.226 | 6,31 0.62 64.2
GE 1.390 [ 0,125 | 3.76 0,419 | 0,544 | 0.125 3,7 7
Ci+Ce : 1.036 21,08 2,072
G 2,905 | 0.262 | 11.02 | 0,874 | 0,874 _1.136 | 0,262 | 11,091,083 432 |2,551 b.251 | 0.92 0.075 | °% .58 0.156
Gl 0.360 | 0.032 | 1.41 | 0.108 | 0.106 0.140 0,032 . .1.41 0,139 4% |0.333 0,083 | ___ | .
1,763 10.159 | | 0,531 | 0,631 0.690 | 0.159 0,877, 3% | 1,784 0,175 | 8,47 io.s:sz | 810,389 0,136 | 78.8
§ifls 0.473 | 0.045 | 2.50 |0.142 | 0.142 0.185 |0.043 | 8 | 0.514 0,050 | 2.50 0.246 | *% 0.514 10,050
i 0.685 0,062 | 4.35 |0.206 _ 0.206 0.268 | 0.062 | 4.3§ 0.428 %45 |0.798 p.078 | 4.35 0.428  5*Sl0.708 [0.078 | 83.3 |
Gl 0.137 [ 0.012 | 0.87 |0.081 | 0,041 0.053 |0.012 | 0.166 0,016 | 0.87 0.086 | 5% 0,166 ©0.016
o 0,200 0.018 | 1.51 |o0.060 | 0,060 0,078 |0.018 0.273 0,027 | 1,51 0,148 %% b.275 0,027
Ca-Ca “ 6,419 0,631 | 27,62 2,715 4,728 10,465
TOTAL 28,029 | 375,12 9,013 211,25 [50.116 | 58,145 45.228 |
Ha+C0 26.845 1O cen 4.334 4.481 | 41,326 18.815 p2.511 | _ _|
Hi/CO ‘ 1.53 | 982073 3,74 2 1.32 A
SN UL é:fy‘s{Em Tg‘:f&j‘ N i EFFLUENT | MOWB 0L | 0,3668% 51,48 5.057 8,063 0,792 | 51.45 |5,057 8.063_10.792
Previous Total SHIFT RATIO | T Ot 82.03 8.06: 1.423 | 79.07 [7.772 12,701 |1.257
Carrent Period 1 teon g0 ::&;“ﬁi * |o.2e1e | 13.88 1,360 7 8_3‘ 3 0,174 | 13.85 11,361 1.768 10,174
New Total (H:0)(€O) rODUCTs G 95,88 9,424 16.250 [1.507 | 92,02 19,133 14,559 [1.431
FRESH FEED CONVERSION — 7 TOTAL FEED CONVERSION —§; | SELECTIVITY | KT WATER 5.471% | 98,56 9.687 _ 11.835 |1.163
Conrmcion]__ o | meco| w | we [cosn, | cr - | amwm 112.4711.048 13603 1357
67.84 | 91.38| 78.93 | 83.86 vo.sii_wnn 81,08 | T 116.9d11.496)
#Included in Reactor Effluent Total 9/M3 = 1691 ~ 2/MCF
cc/M3 = 141.3 X gol/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 423 Fresh Feed 10623 | AP 11.1 53,1 In Reactor at Start of Period Screen Analysia Sedimentation
Natural Gas 424 Recycle 11414 | Neut: No. 39.0 36,9 Fresh Catalyst Added 5o & 76 Mesh | Microng % Microns. %
Generator Outlet 414 Combined Feed 22037 Sap. No. 46,0 37.4 Total On 40| 419+ 8.9 80+
Reactor Inlet 410 Wet Gas—Measured | 5n0g | Hydrox. No. Catalyst Recovered 19 |10 150 g0 40—80
Condenser Inlet Adjusted 3417 Bromine No. 87.3 In Reactor at End of Period 150 105 14.5 20—40
Product Accumulator 390 Loss 349 Pour °F. 200 Kl 9.5 10—-20
Chemicals, % by K2COa 13,0 | BBACTOR d-p, Inches Ha0 260 |62 16| 2%
No. Height 325 | 44 3.0
TEMPERATURES—°F. Recycle/ Fresh Feed 1,07 1 12-43,2 &2 9% 2.8
Oxygen 343 Tnlet Veloeity—ft.sec. 0.70 2 432784 20 CATALYST
Natural Gas 778 Fresh Feed Rate—SCFH. | 52300 | ypMPEL. DIST. 44 oAPI s 76.4-205.6 | 78 Bulk Density, Lbs./Cu.Ft.
Generator o345 per CuFt. DenseBed| o4 | 205 °F. 4 105.6-342.0 | 328 Aerated 161
Quench Accumulator per Lb. Catalyst. 5.33 400 78,3 57,0 0 0-12 Settled 152
Reactor Inlet 576 per sq. ft 1415 | 40050 11.0 a7 566 Compacted 165
Condenser Inlet 550+ 10.7 Particle Density, gm./ce. 4.4
Product Accumulator 52 Heat Transfer Calculations CALCULATED FROM dp NHa Value, ml. /gm. 0.8
Catalyst No.  Height " Steam Rate ® 436,8 #/nr,  |A-S.T- M. DIST. O] Density, Lbs./Cu.Ft. 1ap N2 Surfsce, m fgm.
t 12.0] 644 @830 psia & 522°F = (1196 BTYi/# Nephthe °F. Inventory, Lbs. 1908
2 45.2| 651 |Water in @ 160°F = 127 Bru/f ISP 93 Bed Depth, Ft. 21,90 |CHEMIOAL ANALYSIS
3 74.4| 662 Heat Transferred/# dteem baced 131 Yolume, Cu. Fta |14.46 Fe
£5 1368|655 = 1089 510 e 224 ¢
F7  190.2] 641 (1069) (436.8) = 466440 BTU/hr,** 361 °
#8  230.4| 681 | average Bed Temperature &P 400 H
9 261.6| 625 = ot 975 K0, W 7 basis Fe
10 2o2.8| 618 4T = 644-522 = 1220W bk il
1 311.0| 895 Tube Ares = 32,1 ft.2 FeeaCs
12 342.0| 590 K = TIER TS 1192 Fes0.
‘ Fe
} GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE.
HOUR } AVERAGE M/HR c H o Mol % M/Hr [ H o Mmi;:; At, Wt. Balance
FRESH FEED Qoo | 0.48 | 0:085 14,348 |WET GAS 189.70 211.25
0o | 38.39 | 37.43 |37.79 |57.870 10,615 |10.615 0.615 | S oI 51.45 51.45
H:. | 57.17 |58.64 |57.90 |57,904 |16,230 32,460 B WATER 112.41 112,41
%% | 2.93 | 2.85 | 3.38 | 3.053 | 0.856 | 0.856 1712 | %0 | 1,84 | 0.188 | 0.188 0.376 |TO™" 353.56 376,11
Mo | 0.61 | 0.72 | 0.59 | 0.640 | 0.179 Now .01 | 0.205 b 375.11 375.11
M. | 0.90 | 0.36 | 0.34 | 0.533 | 0.149 | 0.149 | 0.596 2 | 0433 | 6.500 | 8.599 |34.396 WEIGHT BALANCE. _ 94.26
MV 13,3631 Sella .30 | 0,846 | 1.692 | 5.076
o 6.870 | 3.435 | % | 3,00 | 0.306 | 0.018 | 2.448 il 1.1136
.16316 11620 [30.026 ho.ree | S8 | 0:05 | 9008 | 0:038 | 0:084 INDICATED LOSS—SCFH 3419 013
BALANCE 101.64 95,05 307,05 | O™ |19 11.435 42,004 |14.724 349
WET GAS GAS FLOW RATES 1.53096 o/c 1.2 LIQUID PRODUCT RATES
Fooo | 10,31 | 9,51 10,63 |10.150 VR | PRESSURE TEMP. | SCRH| MW. | M/HR | HOUY GAGE | GAL o | racron [ cAL AT& $AEL # Arhe
;i-- 37,64 |37.83 |38.43 |37.934 |oc oo 1100 65 OIL |7143* |390.78 | 62 | 0.9990 51.45
40 | 28.93 |30.83 30,20 |30.018 | 70,31 | 4,44 | 20,61 |0,9952 | 10623 |1.47077 28,020 sr2" 275,31 1.0074 1.9&‘
Now | 2,00 | 2,43 | 2.27 | 2,258 | s Leo | s 111" 100,59 | 45| 1,0074
A, l10.66 | 9.32 | 7.91 | 9,263 | 79.31 | 8.59 | 4.02 |1.0078 | 3068 |1.1114 | 8.09¢ os" | 22.13 | 66| 1.0020
2.55 | 2,71 | 2,22 | 2,495 |povqe s
1.36 | 1.45 | 1.36 | 1.390 | 115.14 | 4.12 | 20.67 |0,9526 | 10381 [1.1114 |27.391 1. . i
2.86 | 2.62 | 3.23 | 2,005 |, .0 R e 183.5: 1e34.8
0.39 | 0.26 | 0.45 | 0.360 | 6.02 | 0.4 | _20.67 l0.9626 | 038 1.4 L 2728 WATE] |
C.H, 923.6 | 191 | 11414 :
Siict | 1,86 | 1,60 | 1,85 | 1,763 |narurarca ; 716" 1406,05 | 76 0.9982 &s_.;é na 112,41
:C::: 0.0 | e | 0.1 | 047> | 2043 | .07 | 20.94 |0.0830 242373 | 10,107 6163" | 34713 | 1.0008 | 347.27 8.26 13.803|
2% | 0,76 | 0,64 | 0.68 10,883 | oxvoen 533" |261.66 | 50 1.0001| 2816
7t | 0,7 042 | 0a2 | 0337 | 27,07 | 4,78 | 20.02 lo.0081 | 2702 7,120 lowz | 1s.28 | 56 1,0003 | 2!
0.24 | 0,19 | 0,17 | 0.200 | g0 .41 "‘”“q £2697.9
MY Jes.e3708218,6 | 6. 0.329: 436.8 #, I
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YIELD CALCULATIONS wouns _308+330
FRESH FEED . WET GAS Recyaus|COMBINED) pemupnt) NET CHANGE YIELD BASIS Hi+CO FED
% mhe | e % MBS b | whe | mhe | mbe | @ ol sal/he JRVHCE| Unist,
£80/10,504 |R88.68 (10,187 0.800 £4.93 £.933 13,837 3.828 |-0.414 lm i of
£ 26,821 | 31,98 |36.360 | 3,278 | e.41 [20.474 | 26,305/13.662 112,665 |-26.51 1
e | 2,786 |122,60 | 9,176 | 10,006/11,968 | 1,963 | 85.96!8,67 400 % 3% |0.600
Moo | 0,673 0.p30 | 6.70 | 1,980 | 0.260 | 4.73 | 0,556 | 0,795 0. 4005, o _lo.o0a |
%l 0,184 R.96 | 9,510 | 0,836 | 13.41 | 2,764 2,958 3,590 | 0,652 | 10. 46!1.086 BBQs 0.7 0.084
[308 2.627 | 0.85) | 6.8 | 0,761 | o.7e1! o.002 | 0231 | 6.48|0.654 6.8
:u.slu‘- 14380 0,118 S.49 0,382 | 0.488 0,118 5,491 0,358
£20.43/2.088
3 0,268 | 11,28 | 0,883 0,883 1.181 | 0,268 | 11.28/1.138/ 43 12,611 |0.264| 10.15 1.02¢ 828 1,624 | 0.164] 88.5

0.477 | 0,042 | 1,85 | 0,138 | 0.138] 0,180 | 0.082 | 1,85/0,387; 4 lo.436 lo.oaa] |
1,777 | 0.186 | 8.75 | 0.518 | o0.818] 0.6m1 | 0,156 | 8,76]0.883| 3% |1,750 |0,177| 8.31/0.830' %0 1,362 |0.137] e1.8]

0,403 | 0,036 | 2,05 | 0,117 | 0,117 o, 0,035 | 2,03/0.205| 4% jo,418 [0.062| 2,030,205, ** 0.418 0.082
0,670 | 0.0 43¢ | 0396 | 0,106 0.253 | 0,080 | 4.14/0,418 %% lo,760 l0.077] 4.24{0.428_ ** 0,760 |0.077} 8.5,
0.087 | 0,008 | 0,88 o.o@_‘_q.m' 0.085 | 0.008 | 0.58]0.069] ®% lo.130 [0.011] o.s8/0.080! *% |0.110 j0.0m
0,63 | 0,016 | 1.36 10,083 | 0,063 0,060 | 0,06 | 1.3810.136 584 10,244 l0,028! 1,380 136, 554 10,244 (0,026
3.026 6.329 10,630 26.56/2.681 4,518 10,456
7,369 |566,73 6,788 |211,93 20,956 | 56.347/43.430
0.424/26,135 | o scen. 4,088 13,407 | 39.548(17,475 22,067 T ; i
i 1.5¢ | 100928 3.57 1.98 134 o :
AT AL ier T gg | FFFLUENT | MOMD O | 03543 49.70/5.016 7.801 0.767/49.70 5.016 7,801 |0.787
Previous Total ! ! ! T~ |Lsmrr rario | Mot 79.68| 8,042 4.130 |1,426|76.26 7,607 12.319 1,243
Current Period (o) (COs) e.c%“ 0.254%| 13,48/1,361 1.717 [0.173]13.48 i].asl 1.m7 oars| |
New Total (H;0)(CO) o Gt 93,16/ 9,403 15.847 |1.509(89.74 9058 14.036 1416
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION — | SELECTIVITY |  NET WATEX ,001 |1.110 | i _d
Contraction| €O | H, l H.+co | co 1 H. ‘ CO+H, | G+ G+ | o wan 18 |1.284 i s i
o1 | s0p | it 13 L] ;
®#Included in Reactor Effluent Total /M3 = 1691 v = MCF
€c/M3 = 141.3 ¥ gol/MCF.
‘OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen aze Fresh Feed 10385 | AP! 534 | 13,3 | I ResctoratStartof Periad Screen Analysis Sedimentation
Natural Gas '’ Recycle 10978 | Neut. No. 30.1 | 37,3 | Fresh Cauyst Added gy o g5 |Mesh| Microny % | Miewns | %
Generator Outlet 424 Combined Feed 21361 Sap. No. 48.7 39.7 Total On 40| 419+ 10.2 80+
Reactor Inlet 411 ‘Wet Gas—Measured 2965 Hydrox. No. Catalyst Recovered 36 100 150 62.9 40—80
Condenser Inlet Adjusted 3331 Bromine No. 95.9 In Reactor at End of Period 150 105 18.7 2040
Product Accumulator 390 Loss. 366 Pour °F. 200 74 6.6 10-20
Chemicals, % by K2COs 15,8 REACTOR d-p, Inches Hz0) 50 |62 2.0 %
No. Height 325 4“4 1.8
TEMPERATURES—°F. Recycle Fresh Feed 1.08 1 1eesse2 63 |5 1.8
Oxygen® 760 Inlet Velocity—t.[se. 0.69 2 43.8-78.4 70 CATALYST
Natural Gas 356 Fresh Feed Bne—“%céa.‘l]l. 9g0g | HEMPEL. DIST. % oapT 3 74.4-105.6 75 Bulk Density, Lbs./Cu.Ft.
Generator 2360 per Cu.Ft. Dense Bed 877 206 °F. 4 105.6-342,0 | 335 Aerated 152
Quench Accumulator per Lb. Catalyst s.00] 40 7.5 s8.2 B 0s28 2 Settled ™
Reactor Inlet 603 per sq, ft, 15012 | 4050 12,0 | 37,4 567 Commpacted 167
Condenser Inlet 550+ 10,7 Particle Density, gm. /cc. w5
Product Accumulator o8t Transfer Caloulhtions CALCULATED FROM dp NHa Value, ml. /gm. 10.1
Catalyst No. Height Steam Rate = 401.3 #/hr. [A. S. T. M. DIST. 0! Density, Lbs./Cu.Ft. 133 2 Surface, m2 /gm.
! 12,0/ 646 822 paie & 521°F =116 pry/#Nephthe °F. Inventory, Lba. 1046
2 43.2| es2 ter in @ 15697 = 1¢5 pro/d  'BP o2 Bed Depth, Fr. |z2.17 [CHEMICAL ANALYSIS
3 74.4] 656 1% 224 Volume, Cu. Pt. |14.63 Fe
£5 136.8| 645 B lom 50% 214 ¢
£ 190.2] 632 (1071)(401.3) = 429792 BTUAr, *® 342 °
£8 o30.4| 624 ve. Bed Temperature EP 308 H
° 261,6| 618 = e3P Rec. 98.0 K20, W-+. 7% basis Fe
10 292.8] 609 ar = 639-521 = 118°F X-Ray Avslysis—
11 311.0] 587 |Tube Ares = 32.3 £t FexeCo
12 342.0] 577 K= mozawz = 112,8 Fes0.
| Fe
l GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | 4460 2200 | 0800 |AVERAGE M/HR c H o Mol % M/Hr c H o ne,.i‘/:; At, Wt. Balance
FRESH FEED Stoon | 0,73 | 0073 14,002 |VET 4 188,60 211,98
if.'..n 37,35 |38.11 | 37.40| 37.820[10.304 |10.304 0.304 | oo ol 49.70 49,70
;ﬁ. 57.74 |57 57.79| 67,804 |15.831 31.662 i-;u ki 106,10 106,10
P 2.68 | 3.04 | 3.38| 3.033] 0.831 | 0.83:1 1.662 ;:5-- 222 | 0.207 | 0.207 0.434 [TOTA 343.42 366,73
sdos | 0,61 | 0,73 | 1.28| 0.873] 0.239 2oe | 3.40 | 0.533 FRESH FEED 366.73
s | 1,62 | 0.24 | 0.15] 0.670| 0.184 | 0.184 | 0.736 % a1.80 | 8,010 | 8,019 |s2.078 WEIGHT BALANCEL 93,64
. M V. 113.3806 Gl 7,94 | 0,777 | 1,554 | 4,662
e 6.174 |3.087 | %% | 3.60 | 0.363 | 1.089 | 2.824 WET GAS PACTOR| y1e3581
11,319 |38,572 s | 9:0% [ 9:0n 0:0%5 | o:5e8 INDICATED LOSS—SCFH &
BALANCE 103,45 96,94  104,27] "™fwk10.4082 20.941 (39,790 |14.436
WET GAS GAS FLOW RATES o/c 3 1,310 LIQUID PRODUCT RATES
oo 9.58 | 10.76! 10.06| 10,127 VR PRESSURf TEMP. | S.C.EH[ MW M/HR | HOUR GAGE | GAL °F | PACTOR | GAL AT ﬂ/AG”AL # Gﬁ
Y5, |20.78 | s6.p1 ! 35.55| 36,108 FEED 0.7 | &8 216 OIL | ¢ix3*| op31.66 | 82 |1.0030 | 282,76 53.4
Ea?ﬂ-o 28,56 | 32.48) 34,00/ 31.680[ 79.31 4,35 82.35“"3“ 10383 i.% £7.389 1" | 100,50 [ 465 |1.0074 | 101,38 6,37
tow | 165 | 2.10| 1.92] 1.920|gprgas b 1155.9
12,06 | 7.87| 8.60 9.510| 79,51 | 8.46 | 4.022|1.0020 | 2085 | 1.0958] 7.s2: 45,79 %0 49,70
2,45 | 2.64| 2.79] z.e27|, .00 * ® 1192.8 7.@_1;
138 | 1.81) "1.47) 1.320] 116,16 | 4.02 676 o350 9982 | 1,0086| 26,27
2.62 | 3.08] 5.47| 3.080|y.00 .
0.39 | 0.48| 0.68| 0.477| 5.02 | 9.4 | 80,678 jo,9801 | 1018 | 1.0988] .80 (WATER 9esv | 384,23 |68 |0.0092 | 383.92] 1141
1.87 | 1.72| 2,06] 1.777|\arurarca * 149164 28. 5t 282,88 | 59 | 1.0002
|séis5 | 0,32 | 0.43] 0.46] 0.403| 28.43 | 5.7 20.950/0.09%8 | smie | 1.e13 9,7 .
0.62 | 0.64] 0.75] 0.670| orveny : 414" | 216,10 | 58 |1.0008 | £16,8 2528,3 108,10
0.11 | 0.07| 0.08! 0.087| 27.07 | 4.87 so:ua 0.9924 | 2627 6.930 103" | 13.28 |84 [0.9969 8¢/ 8,7,
0.16 | 0.17] o.88| o.e3] .. '
MW |24.1170| 218.6 8.18 | 0.3012| = 401.8 #hr, |




THE TEXAS COMPANY — MONTEBELLO LABORATORY AuN No._5"

YIELD CALCULATIONS wouns __330-368
FRESH FEED WET GAS RecycLs| COMBINED prmusnt| NET CHANGE YIELD BASIS H:4CO FED
% m/be #/he % AWt Basee | b | mbe | mie | e | fhe [EMOF] Heal] sol e T/ice B [E/MOF | Heel] galhe T/MCE|Uncsts.
37,475/10,157 |284.51 | 9,790 | 0.915 | 25.65 | 2,895 |13.060 | 3.808 | -9.242:268.88 D1 of o
Y5, | s7.346)16.566 | s1.34 |36.603 | 5.607 | 7.27 |11.407 |26.952 [18.014 |-11.938)-24.07 Recovered o1 R
9931. 2,697 0,731 32,17 {28,860 2.696 118,65 8,524 | 9.2556 11.951 | _1.965| 86.48/8.875 400 E! 7068 0.578
F-'.m- 0,697, 0.189 5.30 2.033 0,190 5.32 0.601 0.790 0.980 P S 400-550 30 104007
Sgil 1.787, 0.484 7.76 110,993 1.027 18.48 3.248 3.732 | 4.759 0.543 8.72/0.8985 550 9.4 10,0700
Gk 2.510 | 0.235 | 6.59 | 0.742 | 0.742  0.977. | 0.236| e.0l0.676| | . i 66.2
Gl 1.280 L 0,120 | 3.61 | 0,378 | 0.378 | 0.408 | 0.120] 3.61/0.37 - i
C+Ce 18,92/ 1.942 ;
i 2,807 | 0,262 | 11.02 | 0.820 | 0.829 1,001 | o.262 11.02]1.181] 4% 2,651 |0.262| 9.92 . 1.018. 8% 1,507 0.162] 89,2
Gh. 0.377 | 0.035 1.54 | 0.111 | 0.111  0.146 0.035] 1,54]0.158] 424 10,363 | 0.037 s . o
[ 1.567 | 0.146  8.19 | 0.463 | 0.463 0,609 | 0.146 &.19|0,841] %% 1,638 |0.168) 7,78 0.788. *'° 1.275 0.151] ¢
0,343 | 0,052 | 1.86 | 0.101 | 0,101 __0.133 | 0,032 1,86/0,191 *% l0.383 0,030 1.86 .0.191 .
0.560 | 0.052 | 3.65 | 0,165 | 0.165 0.217 | 0.052| 3.65/0.375, 545 |0.670 |0.069| 3,65 0.375. 5% 0.670  0.088] 82.4
Satiz 0,120 | 0.011 | 0,79 | 0.035 | 0,088 0,046 | 0,011 0,780,081/ ®% |0,150 0,018} 0,79 .0,081. ** 0,150 (0,015
0.167 0,016 135 0,049 0,049 - 0,065 0,016 1.35/ 0,139 S5 0,244 0,025 1,35 0,139 584 0,244 ‘0 025,
28,40| 2,915 5,989 |0,616|25.35 ;2,802 4,309 | 0.442
27,106 (361,08 9.344 1211.96 29,546 56,652 ‘44 438 - h
94,819, 25.702 88 cem 4.522 14.300 140.002 | |-21.180 = 4 ‘ 4 I —
1.53 | 102627 | 3.942 2,07 1.29 - B T T S S—
rSUMULATIVE ToTALS EFFLUENT | 0b 0,334+ 46.,48] 4,770, 7,255 | 0.745/46,48 _ 4,770 7,255 0,745
Previous Total SHIFT RaTIO | 'O 01 74.88] 7,685 3.254 | 1,360|71.83 7.372  11.564 '1.187
Current Period | €00 40 s 0.247 m.ijsu 7.81/1.678 |0.172(13.10 1.344 1.678 0.172
New Total | w000 TR, 87.98| 9,029 4.932 |1.532(84.93 18,716 13.242 1,359
FRESH FEED CONVERSION — ¢ ‘TOTAL FEED CONVERSION —¢; | SELECTIVITY |  NET WATER 4.9704 89.54| 9.189 8,3810,752 | 1,103 e _‘ o ;__‘
Contraction, €O 1 H: | Hegco| co ‘ Ha ‘ CO+H, | G+ G | otoss wa 102‘6“0.554;_ 12,430 |1.276 . R
T HIOROGARECH | ; : i
3 | 90.99 | 76.80 | 82,41 ; 82,50 | mm—t+ .‘1os+9c;L>.971w i !
#Included in Resctor Effluent Total g'M3 = 1691 ='MCF
cc/M3 = 141.3 ¥ gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 424 Fresh Feed 10276 |° API 52.4 11.2 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas P Recycle 11201 |Neut. No. 30.5 55,5 | Fresh Catalyst Added 7o 3 106 | Mesh| Micrond % | Microns | 7
Generator Outlet 415 Combined Feed 21477 Sap. No. 48.7 39.1 Total On 40; 419+ 8.2 80+
Reactor Inlet 411 Wet Gas—-Measured 3146 Hydrox. No, Catalyst Recovered 17 100 160 58,7 40—80
Condenser Inlet Adjusted 3542 Bromine No. 84.7 In Reactor at End of Period 150 105 14,5 20—40
Product Accumulator 391 Loss. 396 Pour °F. 200 %4 8.8 10-20
Chemicals, % by K2C0a 13,5 REACTOR d-p, Inches Hz0 %0 |62 2.0/ 020
No. Height 32 |44 5.6
TEMPERATURES—°F. Recycle/mh Feed 1.09 1 12-43.2 63 <325 2.2
Oxygen 364 Inlet Velocily—ft./nc. 0.70 2 43.2-74 .4 69 CATALYST
Natural Gas 747 Fresh Feed Rate—SCEH. | C0>H2 | yEMPEL, DIST. 94 oppr 5 78.4-208.6 | 75 | Bulk Density, Lbs./CuFt
Generator per Cu.Ft. Dense Bed 630 205 °F. 4 105,6-342.0 | 350 Aerated 148
‘Quench Accumulator per Lb. Catalyst 4,89 400 77.6 57.3 o 0-12 ﬁ Settled 149
Reactor Inlet 617 per_sq. ft. 14764 | 100550 13.0 36.6 581 Compacted 167
Condenser Inlet 560+ 9.4 Particle Density, gm./ce. 4.4
Product Accumulator 63 Heat Transfer Calculhtions CALCULATED FROM dp Ha Value, ml./gm. 8.03
Catalyst No.  Height * Steam Rate = 405.5 #/hr.  |A-S T M. DIST. 0] Density, Lbs./Cu.Ft. | 100 2 Surface, m? /gm.
! 12,0 645 |@ 815 psla & 521°F =/ 1196 pfy/gVerithe °F. Inventory, Lbe. 1994
2 43.2| 650 Water in @ 158%F = 185 BV, IBP 100 Bed Depth, Ft. 23.42 ICHEMICAL ANALYSIS
3 74.4 654 Heat_Transferred/# stesm 10w 132 Volume, Cu. Ft. |15.46 re
45 136.8] 630 slmh S0 222 ¢
L4 198.2| 626 (1071)(405.3) = 434076 BTU/Hr. 0% 348 °
#8 250.4] 620  |Ave. Bed Temperature EP 400 "
[ 261.6) 618 ° seetw Loss 0.5 a0 Wt 7% basis Fe
10 292.8) 607 dT = 636-521 = 115°F) ) X-Ray Analysis—
1 311,0/ 584 Tube Area = 33.0_ft.2 FeaoCs
i2 342.0 576 K = nﬁuga—m: 114.4 FesO4
Fe
' GAS ANALYSES GENERATOR BALANCE . WEIGHT BALANCE
HOUR I 1400 | 2200 0600 |AVERAGE | M/HR c H 1 o Mol % | M/Hr c H o M o
FRESH FEED i ,02.&“ 5.514 s leasured At. Wt. Balance
o % 0,34 0,033 13,694 188,26 211,96
00 |36.79 | 38475 |36.88 | 37.473 |10.157 | 10.157 10,157 | oo ot 46.48 46,48
f2. 56,28 | 57.14 |58.62 |57.346 |15.545 31.090 % WATER 102,64 102.64
%0 | 2,92 | 2,54 | 2.65 | 2,697 | 0.731] 0.731 1.462 | e 0.334 | 0.33¢ 0.668 |TOTAL 337.38
Moo | 077 | 0.54 | 0.78 | 0.697 | 0.180 Mo 0.235 . 361.08
@i 3,24 | 1.05 | 1.09 | 1.787 | 0.484 | 0.484 | 1.036 . 8.076 | 8.076 | 52,304 WEIGHT BALANCE 93,44
M. V. 113.3212, 9;:{" 0.747 1.494 4.482
e 6.047 | 3,024 | S | 0.318 | 0,954 | 2,544 WET GAS FACTOR| 1125889
27,106 | 11,572 | 39,073 14,645 | Yo 1005 | oi958 8:0% INDICATER LOSS—SCFH o o¢
BALANCE 103.61 98,51 101,96 | TOTAL 9,770 |10.976 |39.622 | 14,362
“‘;’ET GAS GAS FLOW RATES o/c = 1.31 " LIQUID PRODUCT RATES
fio0 | 9.60 | 9.74 [30.05 | 9.790 VR | wResurg Temr | sCEu] MW | WHR | HOUY GAGE | GAL | °F | PACTOR | GAL wod g8 T s [
Sé': 37.59 | 39.30 | 39.12 | 38.605 S 411.0 76 970274 £,173227 oIL 715 s95.1¢| 68| 09861 303
mte 27.61 | 30,01 28,03 [28.850 | 79.31 | 4,325 20,53 109950 | 10276 |1.4742 | 27208 s'3d" | 2e1.66] 52 31,0080 | 202,7
e 189 | 2,30 | 2,11 | 2,038 [0 o .
;C‘_giu 1:::: :.:: 1:.; 1:.::: 7981 | 6.75 | _4.005/0.09m1 L5s2es 112068 6.200 116" | 78.16] 52| 1.0039 | 78.48 524
eH ] < < = RECYCLE Or3" 15.49| 58| 1.0010 15..
(’7,{,:‘: ::: ::j: ::: :.::: 15.14 | 4.0 | 20.695|0.9456 ;10160 1112068 26,800 1738 3.4, 45,48
C.He = BLEED . TIIE3 | 7.258
et | 0371 0.6 | oo | 0w | sace 943 20,605 0,0456 | 1041 |1.1298 6 ATy 10n | g01.60] 72| 0.0987| 401,14 11.2
;.1:‘ :’:: - ;':z :':: L1567 | NATURALGA === 44" | 216.10) se| 1.0002| 216,23 8,258
Gatks 0:71 o:u 0.51 z.::: EEAD 870 | 2085 0u0007 | 2704 12100 w.7m)
. - =560 | oxveen 62| 0,9998| 128.8 102.64
2 0,08 | 0.11| 0.17 | 0.120 | 27,07 | 4,62 | 2005 o.9850 | o563 6.61¢ 62 0.0098 |  15.4 | 24634 | 10,430
sf | oasl oa1| 02| oaer| o 208,
MY b2.68505 215.6 6.25 D.3008 = 406.3 /b,




THE TEXAS COMPANY — MONTEBELLO LABORATORY nun no._B1 R
YIELD CALCULATIONS Houns __354=-378
FRESH FEED WET GAS Recycie| “OMBNED prruent| NET CHANGE YIELD BASIS H,+CO FED .
% mhe | dme % | PR e | whe | mibe | mme | ame onl] gal/he Jga/MoR ¥/he [H/MCF | ¥ai ¥ GAI/HC| Unaats.
I
10,937 oae.74| 10.127| 0.960 | 26.80 | 3.004 |13.241 | 3,984 |.0.277 -259.88| Distribution of
| 16,311 S8.88| 38,500 7,86 [11,425 (27,736 15,076 12,860 |-25,50 Bacovared 041
Do | 84 0,766 34,15| 20,250| 2,772 [120.97 | 8,676 | 9.452 [11.448 | 1,906 A ©88,8018.82 400 79.3% {0,537
Nos | 0,027 7| 6.36] 1.808 0,171 | 4.79 | 0.538 | 0,762 | 0,708 400-580 [12.6 |0.088| |
G, | o.830! 0.75| 2.8 10.020| 0.949 | 15.28 | 2,972 | 3,147 | s.921 | 0774 | 12.41]1.2: 5508 8.1 |0.058
ki) 2,843| 0,260 | 7 0,863 | 0,843 | 1,112 | 0.269 | 7.55/0.780 &5
133 1.513] 0,345 | 4,30 | 0,440 | 0,449 | 0,502 | 0,143 | 4.30/0.427 |
G+Cr 24.26/2.410 H
acl..g;l 2,840| 0,269 11.32 0.842 0.842 1.111 0.269 11.32{1.126] 432 2,620 |0.260] 10.19 1,012 6‘25]1 630 . 0,162 87,3
{
Gl 0.413 0.030 | 1,72 | 0,122 | 0,122 0,181 | 0,050 | 1.72)0.17a] *% |o.406 [0.0s0] . N
& 1,535 0,145 | 8,14 | 0,456 | 0,455 0.800 | 0.1¢5 | 8,14]0.800| 3% 3,620 [0.162] 7.73.0.768. ®° 1.267 |0.12879.0
Sille 0.407 0.030 | 2.27 | 0,121 | 0,121 0.160 | 0,039 | 2.27|0.226] 4% lo.467 l0.048] 2.27.0,226 “® 0,467 o.048| |
Sefte 0.523| 0.050 | 3.51 | 0.185 | 0,185 0,205 | 0,050 | 3.51]0,349| 545 0,644 |0,064| 3.51/0.340 *® 0,644 [0,06484.9
) 0,093, 0.008 | 0.65 | 0,028 | 0,028 0,037 | 0,008 | 0,65/0.065| 3% j0,324 0.012] 0.65.0,065 *% 0,124 ‘0,012
Cetls 0,110 0,020 | 0.04 | 0,053 | 0,033 . 0,043 | 0,070 | 0.8410,083 S8 lo.as2 0,015 0.84(0.083. 5% 0,182 10,015
CCe I 20.45/2.827 6,041 |0.600| 25.,19!2,503 | 4.284 |0.425
TOTAL 27,786 362,94 9,476 |216,53 |20,660 57,306 |44.116
H.+CO| 95,753 | 26.548 SCFH. 4.611 14,429 40,977 ;19,040 M1.937 | . _ | . e 4 e
He/C0 1.5 | 993541 3.80 2,00 ! 1.36 SN I
CUMULATIVE TOTALS 3 RECOVERED OIL 0,677] 43,84 4,356 6,811 10,677
FCOMCH_ Calysc Bl Cy+, gal | ga/MCF | gal/% EFFLUENT — ” : '
Previous Total SHIFT RATIO | TO Ok +277) 69.03 6,858 11.0956 1.102{ |
B WATER SOLUME
Current Period oGOy . . |t | o250 s8|1.737 10.173| 13.68,1.359 1,787 0.173]
(€0 g o
New Total (H;0)(CO) oG ot 4.589 |1.449 62,7118.217  _ 12.832 |1.275
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION ~¥; | SELECTIVITY |  NT wATEt 4.400% 0.671 | 1,060 o ;7
Contraction| co Hz | Hy4+CO co t H CO+H, | G+ G GROSS WATER. _ 12.408 |1.233 . .
‘HYOROCARBON I : |
65.82 | 90.62 70,06 | 45.64 | 53.53 | 77,89 | OW—ti+ 110.230.0.952 . |
#Included in Reactor Effluent Total g/M3 = 1691 v = MCF.
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
‘Oxygen 423 Fresh Feed 10811 |° APl 51.8 11.1 In Resactor at Start of Period Screen Analysis Sedimentation
Natural Gas 423 Recycle 11244 | Neut. No. 414 38,8 | Fresh Coalyat Added go & oy |Mesh| Micrond % | Miorons | 7
Generator Outlet 415 Combined Feed 21755 Sap. No. 50.9 9.1 Total On 40| 419+ 8.0 80+
Reactor Inlet 411 Wet Gas—Measured 3176 Hydrox. No. Catalyst Recovered 28 100 150 9.6 40—80
Condenser Inlet Adjusted 3592 Bromine No. 87.4 In Reactor at End of Period 150 105 4.8 20—40
Product Accumulator 391 Loss 416 Pour °F. 200 4 0.2 10-20
Chemicals, » by K203 140 REACTOR d-p, Inches Hz() 50 e |y, | 0=20
No. Height 325 4 4.2
TEMPERATURES—°F. Recyele/ Fresh Feed 1.07 o 0-12 25 <325 2.0
Oxygen 368 Inlet Veloeity—ﬂ../sec‘ 0.71 1 12-43.2 65 CATALYST
Natural Gas 761 Fresh Feed Rate—SCFH. 10065 HEMPEL. DIST. %, OAPT 2 43.2-74.4 68 Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed|  grg 205 °F. s 74.4-108.8 | 78 Aerated 148
Quench Accumulator per Lb. Catalyst 5.07 100 29.3 56.3 4 105.8-342.0 | 345 Settled 180
Reactar Inlet 610 per sq. ft. 15250 | 400550 12.6 36.3 Total 578 Compacted 1635 |
Condenser Inlet 550+ 8.1 Particle Density, gm./cc. 4.4
Product Accumulator 66 Heat Transfer Caleulbtions CALCULATED FROM dp Hs Value, ml./gm. 8.94
Catalyst No. Height ® Stesm Rate = 409.1 #/hr. A. S. T. M. DIST. 0] Density, Lbs./Cu.Ft. 133 2 Surface, m? /gm.
! 12,0 | 647 @ 815 psla & 521°F= 1196 Bru/# Nephthe °F. Inventary, Lbs. 1984
2 43.2 | 653 |Water in @ 161°F = 130 BTu/fl IBP 95 Bed Depth, Ft R
3 74.4 | 655 _ |Hest Transferred/§ steam 10 152 Volume, Cu. Pt. Fe
= 1066 BTU [
£5  136.8 | 642 50% 222
7 __1ee.2| e2n (1066)(409.1) = 436101 BTU/fr. %% 352 °
£ 8  230.4 | 619 live. Bed Temperature|w 6370m EP 408 H
9 261.6 | 616 lar = 637-521 = 116%F Loss 0.5 K20 W+, 7% basis Fe
10 202.8 | 606 __[rube Area = 32.5 ft. ittt
11 311.0 | 584 kmﬁﬁ%}“ = 15.7 FeaoCs
12 342.0 | 576 l Fe0.
| =
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | 1800 |2200 |os00 |AVERAGE M/HR (4 H o Mol % | M/Hr 4 H o M,,,f(:; At. Wt. Balance
FRESH FEED o, 5.890
) .C;m 0.42 10,041 13.062 YT M 191.45 216.53
e 35.93 |37.79 |37.05 |36.923 |10.257 |10.237 10,237 son s 43,04 43.84
;iu $9.68 |58.26 |58.56 56,830 |16.311 2,622 WATER 102,57 102,57
;;.51-1 2,71 | 2.85 | 2.86 | 2.800 | 0.776 | 0.776 1.5! - 2,07 0,202 |0.202 0.404 [TOTA 337,86 562,94
;-;m 0.84 | 0.75 | 0.86 | 0.817 | 0.227 sdos | 1,86 |0.182 ol 362.9¢
L CH,
ol | 0.84 | 0.58 | 0.67 | 0.630 | 0.175 | 0.175 | 0.700 ol: | g3.42 8,157 |8.157 |se.628 WEIGHT BAUNCE _ e3.00
M. W. CeH,
LW. 13,0904 s3ade 7.66 10,749 |1.498 4.404
"o, CaHy WET GAS FACTOR|
am o gt pte b pae e
. o o . D]
11,188 |39,506 | 0.08 |0004 [0.020 | 0.048 INDICATED LOSS—SCFH 416
BALANCE 20.74 96,98 104,31 | "°™iWs10.2037/0.778 11.217 |40,736 |14.266
WET 6AS GAS FLOW RATES LIQUID PRODUCT RATES
Loc | 10042 | 9.74 |10.22 |10.227 VR | PRESSURH TEMP. | SCERH| MW. | M/HR | HOUR GAGE | GAL o | racror | caLated 4ATh 4 k&Y
S He 3110 ki T
i 36.40 |40.20 |38.97 |38.525 0 OIL [¢1g% |240.20 | 58 | 1.0010 | 240.44 1546.3
;;.am 29,89 |28.83 |29.03 29.260 | 79.31 | 4.39 | 20.63 |0.9840 | 10511 |1.48713 27.726 16" | 78.16 |52]1.0030 | 78.48 508.8
e 2,08 | 1.56 | 1.75 | 1.808 [ o 161.98 1048.7
st | 11.17 | 8.83 [10,06 |10.020 | 79.31 | 8.89 | 4.025/0.9945 | 3176 |1.12855 8.378 .
N R v L9z 1.48 9.5 | 43.84
ik | 2. z 60 | 2843 | o 163.46 1052.2 | 6.811)
$Sods | 138 | 1.87 | 1.36 | 1,613 | 115.1¢ | 4.05 | 20.66 |0.9412 | 10208 26,922
¥ | 2.0 | 2 | 2oe | 2umeo |, ’
C;Hy
45 | 0,40 | 0.40 | 0.44 | 0.423 5.02 | 9.45 | 20.68 |0,94 1038 738 |WATER, \gn
> 120.88 08412 | 103 S 8" |379.88 | 74 | 0,9085 | 379,29
62 | 1.44 | 1.54 | 1.833 |\uryparcas 215" |1 62 | 0,0998 | 120,86 |
0.38 | 0.47 | 0.57 | o407 | 28.43 | 8,71 | 20.92 |0,89 3707 |1,22404 9,77
0.85 | 0.49 423 7 > i
{70130 | 0.85 | O, 0483 | 0.523 | jyvepy 1'8" | 60.66 | 68| 0.9994 | 60.62
0.08 | 0.11 | 0,09 | 0,008 | 27,07 | 4,88 | 20,05 |0.9850 | ge12 £.8%0 lois® g8 0, 13,87 |
£0.93 L0.9850 | ze1e 013" | 13,88 | 68| 0.909¢ 27
0.20] 0,00 | 0,36 | 030 0 297,78
MW ge.05124) 215.8 | 6.88 | .3081 409,1 #fnr,




THE TEXAS COMPANY — MONTEBELLO LABORATORY

YIELD CALCULATIONS

RUN No.
HouRrs

518
378-402

— WET a8 Racvers|COMINED] o] T CHANGE YIELD BASIS H:+CO FED
% mhe | dme % e ] e | mie | wae | e | g ‘wal/hr [gal/BCH]_B/hr [B/MCF | #/gal T R/MCE| Unaita,
7 |20.086 |282.51 | 9.377 | 0.909 | 5,46 | 2,826 12,912 | 3,738 |-0.177 s2 Distributioh of
58,407 18,084 32.42 (40,509 3.927 7.9 112,206 '28.800 (16,135 12,157 |-24.50 1
0,819 | 36,04 {26,510 | 2,764 |121.64 | 8,501 | 9,410 111,386 | 85,60/ 8,830 400 E 8,35 | 0.549
0.800 | 0.820 | 6.6 | £.307 | o.e08 | 5,72 | 0,626 | 0,085 | 0.839 400-560  13.3  |0.093| ___|
1295 | 0.389 | 5.88 110,320 | 0.981 | 18.74 | 3.049 | 3.378 | 4,030 | 0,662 | 10.46/1.065 550¢ 8.4 [0.050
2.470 0,239 8.70 0.744 0,744 0.983 0.239 6.70|0.676 66,3
1.8 0.121 3.64 0.378 0,378 0.499 0,121 5.64/0,367
20.80| 2,097
2,680 | 0.260 | 30.94 | 0,808 | 0.808 | 1,088 | 0,260 | 10,94/1.108] 432 |2,632 |0.265| 9,85 0,903 6% 1,575 0.169/88.4
S8 0.365 | 0.034 | 1.50 | 0.106 | 0.106 | 0,140 | 0.034 0.087) |
52} 1.527 | 0.148 | 8.30 | 0.480 | 0.460 . 0.608 | 0.648 | |0.167) 7.89 |0.795 10 |1.202 |0.130]82.4 |
Sulls 0.527 | 0.052 | 1.86 | 0.099 | 0,009 _ 0.131 | 0,032 | 1.8 0.039| 1.86 0.188' *% |0.383 0.0 |
Golbe 0.533 | 0.052 | 3.65 | 0.161 | 0.161 _0.223 | 0.08 lo.068| 3.65 0.368 %% 0,670 |0.068]82.0
0.117 | 0,011 | 0.79 | 0.035 | 0,035 , 0.046 | 0,011 0.018] 0.79 _0.080] 3% |0.150 [0.015
0,17 | 0,011 | 0,83 | 0,035 | 0,016 | 0,011 0,017] 0,03 {0,008 ** 0,168 |0,007
10.597|24,07 | 2,499 4.2
27,838 9.604 215,79 |30,133 |67.671 45,360
95.034 | 26.170 9913.455:” 4.836 15.032 |41.202 |10.868 l21.334 | _ | S - .
1.59 432 2.1 1.32 | ‘
o cgl;% Lé:llyz% Tg,{f:.? T —TE EFFLUENT RECOVERED OW 0.3162% 6,95 )4 70)] 44,64 | 4,501 6.956 10.701
Previous Total SHIFT RATIQ | 'O Ot 873 |1.298|69.61 | 7.018 11,194 1,129 |
Current Period @600 008 Mo | o.250%! 1.746 | 0.176/13.75  1.386 1.746 0.176
New Total (H:0)(CO) o Gt 4,619 |1,474/85,36 |8.405  22.940 |1.305
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9 | SELECTIVITY | MIT WATER 4,956%| 10.722 | 1.081] - 4 _ "
Contrsction| €O m | Heao| co | H, | cord, | GG | ouswm 2,468 | 1.257 ! S
! HDROCATION T T
64 90,99 75 .51 81,52 71,07 42,97 \ 51.78 | 80,59 TOTAL—C + 1 |
#Included in Resctor Effluent Total %
ce/M3 = 141.3-X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 24 Fresh Feed 10437 |°APL s1.0 13,3 | Tn Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas . Recycle 11420 |Neut. No. 40.4 | se.7 | Fresh Catalyst Added 50 % 76 Mesh| Micron{ % | Microns |
Generator Outlet 415 Combined Feed 21857 Sap. No. 51,5 39.8 Total On 40| 419+ 9.7 80+
Reactor Inlet i Wet Gas—Measured | 51 |Hydrox. No. Catalyst Recovered 17p |0 180 |0 | 40-80
Condenser Inlet Adjusted 3674 Bromine No. 86.0 1In Reactor at End of Period 150 105 13.5 20—40
Product Accumulator 391 Loss 481 Pour °F. 200 4 8.2 10—-20
Chemicals, % by K2C0s 14,0 | REACTOR dp. Inches HzO 250 |62 58| O
No. Height 325 “ 2.0
‘TEMPERATURES—°F. REGYC]!/ Fresh Feed 1.08 o 0-12 24 <32% 1.8
Oxygen 364 Inlet Velocity—tt [sec. N 1943,8 63 | CATALYST
Natural Gas 733 Fresh Feed Rate—S C.F.H. 9918 HEMPEL, DIST. %| OAPT 2 43.2-74.4 68 Bulk Density, Lbs./Cu.Ft.
Generator 2340 per Cu.Ft. DenseBed|  ggq o5 F 3 74.4-105.6 75 Aerated 150
Quench Accumulator per Lb. Catalyst s.07 | @ 78,3 | 56.8 4 105.8-342.0 | 340 Settled 152
Reactor Inet 584 per sq. ft. | 15027 400550 15,3 36,5 Total 570 Compacted 168
Condenser Inlet 550+ 8.4 Particle Density, gm./ce. 4.45
Product Accumulator 60 Heat Transfer Calcullations CALCULATED FROM dp Hj Value, ml./gm. 9.32 |
Catalyst No. Height " Steam Rate = 388 #/hp. A. 8. T. M. DIST. O] Density, Lbs./Cu.Ft. 131 N Surface, m? /gm.
! 12,0 | 643 |@ 815 paig & 52 Naphthe °F. faventory, Lbs. 1956
2 is.2 s4a = 1196 Biﬁ]" 18P o6 Bed Depth, Ft. 22.62 ANALYSIS
3 74.4 664 |Water in @ 157°F = Jm'm/ 0% 132 Volume, Cu. Ft. |14.93 Fe
75  136.8 643 |Heat Tranaferred/# steam 0% 202 ¢
F7 __199.2 | 626 = 1070 B1Y %% 349 °
#8  230.4 620 (1070) (388) = 415160 BTU/nry EP 400 B
9  261.6 | 616 |Ave. Bed Temperature = 637 Rec. 97.5 K20 Wt % basis Fe
10 292.8 | 607 _ |ar = 637-521 = 116°H X-Ray Avalysio—
11 31,0 583 Tube Ares = 32.5 ft.P FeaeCs
12 sz | s75 Kz 73ENiemE ¢ 1101 Fes0
Fe
‘ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | 1400 | 2200 AVERAGE | M/HR < H ° Mol % | M/H: < H ° l(usﬁ::; At. Wt Bslance
FRESH FEED Qo | 0.4z |or0as 13,988 V5T M 186.68 214.82
Do | 36,57 36.56 | 36.627 | 10,086 | 10.086 0.086| S - el 44,64
H. | s7.20 58.76 | 58.407 |16.084 32.168 s i 208,04
P | 3.2 2.63 | 2.973 | 0.819 | 0.819 1.6 | S50 | 2.8 |0.234 |o.238 0.488 |™™ 334,36
Nos | 0u77 0.78 | 0.800 | 0.220 o | 1.0 Joam hanhiind 362,50
i | 2.4 1.27 | 1.105 | 0.320 | 0.320 |1.316 Wi | o2, [8.043 |8.143 |32,872 WEIGHT BALANCE _9g,24
M.W. 13,1331 S | 81 oser |1.50s | 4.7
o .68 | 3.102 | % | 405 |ou 2 4 WET GAS FACTOR| 318072
£199205 11.254 50.848 h4,908 | S i 15:009 (9928 | o959 INDICATED 1OSS—SCFH 3674
BALANCE 99.69 97,66 103,33 | TOTAL 1.260 | 14,426 461
WET GAS ‘GAS FLOW RATES 0/C = x'm LIQUID PRODUCT RATES
Teomn 9.52 | 9.30 | 9.31 | 9.377 VR PRESSURf TEMP. | S.C.EH|{ MW, M/HR | HOUR GAGE | GAL °F | PACTOR | GAL AT ,.,‘5',.1 4
Hio | 40,45 | 4054 |40.54 | 40509 . o ™ OIL |71gyn | 382,05 63| 0.9985 | 381.48 | 6.423 | 2450.2
2%, | 27.74 [ 29.83 |27.96 [28.520 | 79.31 | 4.36 |20.825 |0.0868 |10437 |1.483 | 27,538 416" | 240.20| 58 1,0010 | 240.44 | 62487 | 1545.3
Yo .88 | 2.36 | 2,00 | 2,307 oo s &
886 1055 10.120 | 70.51 | 8.78 | 4.086 11,0000 | 5163 |1.43 | 8.424 9" | 39.17| 60| 1.0000| 30.17 51,0 281,68
2.47 | 2.49 | 2.470 |prevers 3" 13.28 0,9990 | 13,87 6.423 | 85.81 44
:::: :::: ::x::: 1514 | 4.05 | 20.67¢ 0.94s4 20368 |1.143 | e7.32e 166,94 207.3 | 6.988
C;Hs P
0:33| 0.3 | 0.3 | 0.960 | s.02 | 0.81 Lso.e7 {00444 | a0se e | gy WATERg 103 | s60.22] 70| 0,9990 | 11,1 s
| 1083 | 1.42 | 1.63 | 1.527 |y\ariparcas : 112" 60,86 | 86| 0.990¢ | 60.62 | 8.26¢ | 61.0; 203.0¢ |
0.88 | 0.35 | 0.07 | 28.45 | .75 |20.00 |0uge17 | 3763 |1.8004 | 9.004 209.84 2472.9 | 12.468
i 0uts | 067 | 0.838 | .o
ik 0,18 0.08 | 0,00 | 0,117 | 27,07 | 4.68 %:::v 0.9896 | 2620 6,937
24188 0,168 0.08 0,11 0.117 STEAM
M. ¥ 22.160668 216.8 5,078 | 37,8, b8s #/hr
.
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YIELD CALCULATIONS

THE TEXAS COMPANY — MONTEBELLO LABORATORY

nuN No.
wouns _A0Z~426

YIELD BABIS H:+CO FED

FRESH FEED Recycie|©OMBINED! prpryent| NET CHANGE
% m/he #/he % m/me | m/he m/me | m/he {/gal] gal/hr Tgal/MCH ¥ wl OF] Uniats,
20,250 |286.80 | 10,177 3,026 |13.264 | 3,996 |-9.268 | Distribution of
56,633, 16.077 30.40 38,040 11.312 126,369 [14.938 +11.461 "y
2.860 0,761 33.49 28,173 8,378 | 9,139 11,063 1.924 8 0% 0.578
0,610/ 0,162 4.54 £2.137 0,636 0,797 0,839 00 =5 1.3 0.084
7| 0,383 | 6,14 7 3.498 | 3,881 | 4,619 | 0,738 1.234 500 0.7 10,079
2,453 0,720 | 0,720 | 0.963 | 0,234 0,684 63,9 |
1.397] 0,415 | 0,45 | 0,548 | 0,417
2.334
G 2,863 0,851 | 0,851 | 1,124 | 0.273 2.197| 432 |2,660 |0,277] 10,34/1.077) 6% {1,654 | 0.172/89,0
G 0.353 0,106 | 0,105 | 0,139 | 0.034 1.50/0.156| 424 |0.354 | 0.037 1
S 1.457 0,433 | 0.433 . 0.572 | 0,130 0.813| 5% [1,560 |0.163] 7.41/ 0,772 %' |1.215 | 0.127]|76.8
j 0,440 0.181 | 0,181 0,173 | 0.042 0.254] 48 0,502 |0.052| 2.44/0.25¢ % 0.502 |0.052
Gl 0.510 0.152 | 0.152  0.201 | 0,040 |o.358] 48 |0.631 |0.066| 3.44/0.368 5% 0.631 |0.066|62,7
Gl 0,107 0,032 | 0,032 0,042 | 0,010 0,075} 5% |0.137 | 0.014] J;_'72+‘0-°'75 825 0,187 | 0.014
Gifls 0.130 9 | 0,039 . 0,051 | 0,012 0,108| 5% 0,182 |0.018] o 5% | 0,182 | 0,019
GG | 2,059 6,026 |0.628| 28,36/2,641 4.321 |0,
TOTAL 26,621 |361.37 20,736 | 56,357 | 44,602 1 |
1:+00| g5 003 25,505 |ss07 scrH 14,338 | 39.653 20,719 I I ]
HC0 | 1,473 104199 : 3.738 | 1.990 | 1.24 . ; ]
+cg.1'1“)g LATIVE, Tg:?;? — BFFLUENT | MOmo o | 0,325 4,756 0.741] _45.64 4.756 7,107 | 0.741
Previous Total HIFT RATIO | 'O Ot 7,715 | 1,368 71.00\‘ 7,397 11.428 ‘ 1.191
Current Period ‘ ! (H)(C0a)g 5 :'i"ﬁ:fziii 0.240% 1.379) 0.178 15.231#.379 1,704 0.178
New Total | | (H20)(CO) PRODUCTS ¢ 87.27 9.094 14.837 | 1.546 54.231‘ 8,776 ‘;15.152 1 1.369
FRESH FEED CONVERSION — 7¢ TOTAL FEED CONVERSION —; | SELECTIVITY | W&T waTeR 4.840 87.20 9.086]  10.468 | 1,001 i o
Contraction| €O H, i He+CO co i Ha Cot Gt | ross waR 100.43010.465|  _ 12.172 | 1.268] E L o
1 ! HYDROCARBON ; T
64,19 90,53 75.95 81, 69.87 79.58 Tot—G + 11,428, i 1

#Included in Reactor Effluent Total

9/M3 = 1691 ¥ =/MCF
cc/M3 = 1413 X gol/MCF.

OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PsIG RATES SCFH oI INVENTORY DATA PARTICLE SIZE
Oxygen 423 Fresh Feed *AP1 51.9 n Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 25 Recyele Neut. No. 5.0 Fresh Catalyst Added g = Mesh | Micrond 75 | Microns | % |
Generator Outlet 418 Combined Feed Sap. No. 53,1 Total Ond0f 419+ | g o 80+
Reactor Inlet a2 Wet Gas —Measured Hydrox. No. Catalyst Recovered 0 [150 |gg o | 10-80
Condenser Inlet Bromine No. 92,8 In Reactor at End of Period o (105 L, o | 20—
Product Accumulator 202 Pour °F. W0 (1 g, 4| 10-20
Chemicals, % by Ka G0 REACTOR d-p, Inches Hz 0 w0 |82 | pg| 020
No. Height 325 44 2.0
TEMPERATURES—°F. Recycle] Fresh Feed o 0-12 bl 2.4 i
Oxygen 352 Inlet Velocity—ft.fsec. L 1peasez CATALYST
Natural Gas 734 Fresh Feed Rau—Sﬁ g HEMPEL, DIST. %) 2 43,2-74 .4 Bulk Density, Lbs./Cu.Ft. 7:
Generator per Cu.Ft. Dense Bed 25 °F. 5 74.4-105.6 Aerated 148
Quench Accumulator per Lb. Catalyst 100 78,0 4 105.6-342.0 Settled 150
Reator Inlet 607 per_sq 400550 11.3 Total Compacted 169
Condenser Inlet 550+ 1047 Particle Density, gm. ‘cc. 4.5
Product Accumulator 5 lieat Zransfer Galoul CALCULATED FROM dp H, Value, ml. /gm. 0.47
Catalyst No. Height " Stesm Rate A. S. T. M. DIST. 0! Density, Lbs./Cu.Ft. 2 Surface, m? /;gm.
! 12.0 | 646 |@ 822 psis & 521°F Naphthe F. Inventory, Lbe.
2 43.2 | 650 = 1196 B 18P o Bed Depth, Ft. CHEMICAL ANALYSIS
3 74,4 655 water in @158°F = 125 BTU/#| % 132 Volume, Cu. Ft Fe
A5 1s6.8 645 Heat Trensferred, 0% 22 ¢
A7 199.2 627 = lom 90% 348 °
#8230, 623 (1071) (400.4) = 428828 BTU/br,EP 298 o5
9 261.6 621 Ave. Bed Temperature = 638°F 1oss o5 K20, W+, % basis Fe
10 292.8 612 aT = 638-521 = 117°H X-Ray Analysis—
11 311.0 | 589 |Tube Area = 33.2 ft FezeCs
12 s2.0 | ses  |K = Thaniies) = 10.2 Fel
Fe
| as anaLyses GENERATOR BALANCE WEIGHT BALANCE
HOUR ‘ 1400 | 2200 | ogoo [AVERACE | M/HR ° Mol % | M/Hr H ° Mmﬁ.:.; At. Wt. Balance
FRESH FEED Qo0 | 0,40 g.gi_l’ 14,016 VTN 186,37 215.30
Do | 37.11] 41.12| 37,15 38.460 [10.228 10.238| Soeo o 45,64 45,64
H:. | 67.85| 53,71 | 58.34 | 56,633 15,077 e ki 100.43 100,43
0 | 2,65 3.31| 2.62| 2.860] 0.761 1.522) %0 | 2,04 | 0197 0.394 |TOTA- 332.44 361,37
Moo | 0.70| 0.56] 0.57| 0.610]0.162 foe | 2,00 | 0.0 it 361,57
i | 1.e0] 1.30| 1.32| 1.487]0.383 | 0 Wi lgpe | 7,089 31.756 WEIGHT BALANCE| 97,99
M. ¥ 13,5745 Gl | e 52 | 0,823 4,938
wote s.520] 0% | ae1 | 0445 | 3.560 WET GAS FACTOR| 1155228
05,97 0 | 0% 0:080 INDICATED 10%"SCFH_5)
BALANCE| 19,4928 40,424 [14.410
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
€., | 9.25 | 12.12] 9.18] 10.277 TEMP. | SCEH| MW HOUR GAGE | GAL. °F GAL AT yREN # BN
;"g- 38.76 | 37.00| 38.36 | 38,040 |y pren ™ OIL 51303 | 207.46 | 68 [1.0010 | 207.68 | 61,9 |1333.9
% |ea.e2 | 27.70| 28.60] 26.173] 79,31 0.9877 | 10092 |1.4604 019" 30.17 | 60 39,17 (6,423 | 251,6
Moo | 2,07 | 2.84] 2,00] 2,187] 4 0ns s 168.51 1082.3
S |1.00 | 11.38) 12.01] 11.783] 79,31 0,9971 | 3128 [1.1321 +2.02 | +13.0 | 45.64 |
GHe | 2v | 2.65| 2.ae| 2.483) 00 w8 170.56 1096.3 | 7,107
Gl | 230 | 13| 1.e8] 1.307] 13504 0.9428 | 10227 |1.1321
2.66| 2,07] 2.863|y..
0.38| 0.29| 0.353| 5.02 l0.9428 | 1046 |1.1321 WATER; 1g3% | 408.24 | 70 07,63 | B.558 | 3367.9

| 137 1,421 1457 NATURALGAS
0.38] 0.80| 0.440| 28.43

0,51 0.47| 04510

0,17| 0,07 0.107]| 27.07

OXYGEN

0.16| 0.16| 0,130

STEAM
M.¥. |22,5881] 215.8

0,9877 | 2639
[ 261 |

185

0 ,_elgm 3862 1.2187

8'93" | 360.22 | 70

| 369,86 [8:264 | 2073.9

400.4 # ste .

411" | 262.02 | 68
Jorar | 177078

261,81 1.2 2162,0
17.66 | 8.258 145.8 | 18,172

292.12 £2410,8 | 100,43




THE TEXAS COMPANY — MONTEBELLO LABORATORY nuN o, 82
YIELD CALCULATIONS wouns _$26-480
FRESH FEED WET GAS necycin| OMPINED| grruENT| NET CHANGE YIELD BASIS H:+CO FED
At. Wt. Bals T
% mhe | e % e o] mbe | mhe | mae | mae | e ol| gal/hr [ga/MCH B/hr CF| Unic
I
10,522 | 289.12| 8.973 | 0,823 | £3.05 | 2,641 12,963 | 3.464 | 0.499 266,07 | — Distributioy or
56,490 15,080 30,3636,368 | 3,333 | 6,72 10,703 25,763 14,038 [11,727 | 23.64 Recovered 041
2,037| 0,785 | 34.46[30,174 | 2,766 (121,75 | 8,882 9,665 |11.648 | 1.983 | 87,27(9,072 400 0,677
0,703 | 0.187. 5.24| 3.687 | 0,338 | .47 | 1,085 | 1,272 | 1.423 | 0,151 400-8 0,089
1.150] 0,307 4,92[20,377 | 0.951 | 15,26 | 3,056 | 3,362 | 4,006 | 0.644 | 10,341,076 550¢ 0, 74
GR 2.603 | 0,247 | 6,95 | 0,793 | 0,705 | 1,040 | 0,247 | 6,9./0,720 64,
Gt 1.490 | 0,137 | 4,12 | 0,439 | 0,439 | 0,576 | 0.187 | 4,12[0,428
Ctee ! 21,39(2.224
Gf. $.263 | 0,290 | 12,20 | 0,831 | 0,951 : 1,221 | 0,290 | 12,20]1.268| 432 |2,824 0,295 | 10,98/1,142' 8% |1.757 0,183
Gl 0.340 | 0.031 1.3” 0,100 | 0.100 ; 0.131 | 0.031 1.37]0.142 | 42 |0,323 |0.034|
C.H,
sdiot 1.605 | 0,147 | 8.25 | 0.472 | 0,472 _0.619 | 0,147 | 8,25/0.858| %% 1,650 |0.172] 7.840.816 610 13,285 |0.134] 81.5
C.H,
sdied 0.363 | 0.033 | 1,82 | 0,107 | 0.107 _0.140 | 0.033 | 1.92[0.200| *# 0,388 |0.040| 1,82 0.200 ** |0.388 |0.040
[
L 0.553 | 0.051 | 3.58 | 0,163 | 0,163 _0.214 | 0,051 | 3.58/0.372 0,657 _l0.068| 3.580.372| ®4% |0.657 |0.068] 85.6]
CH,
7l 0,093 | 0,000 | 0,65 | 0,027 | 0,027 0,026 | 0.008 | 0,65]0,068 0.124 |0.013] 0.650.068] 5% |0,124 [0.013
C.H,:
38 04133 0,01 1.01 | 0.039 | 0,038 | 0,051 | 0,012 1.91}9_4_@ 554 0,182 [0.019| 1.01!0.105| #% |0.182 |0.019
GG 28.98|3.013 6.148 0,639 | 25.98 2.701, 4.393 |0.457
TOTAL 26,650 46,331 | 9,167 | 29,77 |29,437 56,096 |44,101 I
Hi+CO L]
- 26,382 SCFH | 4.156 13,344 |38.726 |17.500 |21.226 | | _ —_
ki 1,46 1,039525 4,05 1.9 1.24 4
CUMULATIVE TOTALS — ¢ RECOVERED O . . .82/ 4, ‘7. o7
—SUMULATIVE TOTALS e T g —| EFFLUENT 0,326 45.82]4,7636.461,7.114 |0.740) 45,82 4,763 7.114 |0.740
Previous Total ] SHIFT RATIO | TO Ot 74.80|7.776 13.262 !1.379| 71.80;7.464 11.507 [1.196
T WATER SOLUBLE
Current Period H (He) (COa) CHEMICALS 0.256% ! 13.56/1,410 7554 |1,731 |0.180| 13,56 1.410 1.731 | 0.180
T SIAND 3 i
New Total | ! i | H0)C0) 9§ TN J, 88.36/9.185 4.993 |1.559| 85.36/8.873 13.238 [1.376
FRESH FEED CONVERSION — TOTAL FEED CONVERSION -9/ | SELECTIVITY |  NET WATER 4.914z | 88.53/9.203] _ 10.631 |1.105 o
T =2 e
Comnuicnl co “ H, ! H;+CO co : H i CO+H, Cy+ G+ GROSS WATER 102.09[10.612 B2B 12.362 1,285 i
| e LT e ] e e Bt
6! 77,87 | 63 73,28 45,52 | 54,81 80,51 TOTAL—C, + 109.7501.409
#Included in Reactor Effluent Total 9/M3 = 1691 ~ ='MCF
cc/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 424 Fresh Feed 10104 °API 51.4 11.2 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 424 Recycle 11157 Neut. No. 45.0 38.3 Fresh Catalyst Added 63 3 95 Mesh | Microns o Microns ‘s B
Generator Outlet a6 Combined Feed 21061 |5 No- 56.4 8.8 Total Ond0f 419+ | o o 80+
Reactor Inlet 411 ‘Wet Gas—Measured 3070 Hydrox. No. Catalyst Recovered 24 100 150 57.0 40—-80
Condenser Inlet Adjusted 3474 Bromine No. 83.5 In Reactor at End of Period 150 105 14.2 20—40
Product Accumulator 391 Loss 404 Pour °F. 200 4 13.1 10—-20
Chemicals, % by K:COs 14.0 | REACTOR d-p. Inches Ha0 250 |62 3.6 0-20
No. Height 3
0. eig] 325 “ 1.6
TEMPERATURES—°F. Recycle/ Fresh Feed 1.10 1 12-43.2 63 <325 1.0
Oxygen 370 Inlet Velocity—ft. [sec. 0.7 2 43.2-74.4 68 CATALYST
Natural Gas 747 Fresh Feed Rate—§C. 6& 9620 HEMPEL, DIST. % opPI 3 74 .4-105.6 76 Bulk Density. Lbs./Cu.Ft.
Generator 2355 per CuFt. Dense Bed | gpry 205 °F. 4 105.6-342.0 | 388 Acrated w1 |
Quench Accumulator per Lb. Catalyst 4.78 400 78,0 56.4 o 0-12. 24 Settled 153
Resctor Inlet 625 per sq. ft. | 1as76 | 4050 12.0 36.4 586 Compacted 173
Condenser Inlet 550+ 10.0 Particle Density, gm. ‘ce. 4.5
Prod.%! Accumulator 60 Heat Transfer Calculations CALCULATED FROM dp Hi Value, ml./gm. 12.1
Catalyst No. Height " Steam Rate = 412.7 #/hr A. S.T. M. DIST. 01 Density, Lbs./Cu.Ft. 131 2 Surface, m? /gm.
! 12.0| 650 |@ 815 & 5219F = 1196 pru/g |  Nehths °F. Inventory, Lbs. 2011
2 43.2| 654 Water in @1599F = 126 pru/#| IBP o6 Bed Depth, Ft. 23.26 |CHEMICAL ANALYSIS
3 7444 664 Hest Transferred/# stesm 10% 132 Volume, Cu. Pt. | 15.35 Fe
£ 1070 BTY 3
£5 136.8 | 648 0% 220
’ 7 199.2 634 (1070) (412,7)= 440915 BTU/he. %% 344 °
£8 250.4 | 628 Ave. Bed Temperatures 6460F| EP 398 i
9 261.5| 627 4T s 646-521 = 125°H 98.0 s
10 202.8| 615 | Tuve Area = 32.0 £t.2 ¥-Ray Aualysis—
440915 _
1 311.0| 896 |X = [25)(az.a) 1077 ForoG
12 342.0| 581 FeaOs
Fe
‘ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
T =
HOUR pvence | wn | c u o Mol % | M/He c H ° Messares At We. Balance
0.047
FRESH FEED . : Qore | 0.49 6808 13,712 |VET G4 191.06 216.21
8!
C00 | 37.99 |39.07 |39.10 |38.720 |10.322 |10.322 ho.3e2 | Sxme ©-858 bt 45.82 45.82
M. | 55.67 |56.83 |56.97 |56.490 |15.060 30.120 . WATER 102.09 102.08
co,
%0 | 2.93 | 2.90 | 2.98 | 2.937 | 0.783 | 0.783 1.566 | 480 | 2,04 [0.187 [0.197 0.394 |TOTA 338.97 364.12
N, N
26.016 0.64 0.78 0.69 0.703 0.187 28018 2,00 0.193 ki 364.12 364.12
CH, CH,
&% | 2,77 | o.e2 | 0,26 | 1.150 | 0.307 | 0.307 | 1.228 wols |gp1p 7,931 [7.831 |31.724 WEIGHT BALANCE  93.09
G, H,
M Y. 13.6583196 ode | g52 0,822 [1.644 | 4,932
C,H, 'WET GAS FACTOR|
6,738 | 3,369 | 0% 461 3,580 1.131634
C.Hyo o 0. INDICATED LOSS—S C FH
21195872 11.412 |38,086 15,257 | ses20 0.05 0.060 3474
BALANCE 20201 94,30 108,16 | "™ | 19,4027 1.176 |40.386 |14.106 404
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
API® FHR
Lo 8.80 | 8.50 | 9.62 |8.973 VR | PRESSURE TEMP. | S.CEH| M.W. | M/HR | HOUR GAGE | GAL °F | FACTOR | GAL.AT6] wiGar- % GALHR
He ATT [ 720
Lhe 35.85 | 36.05 | 38,17 B6.368 | oo o OL {7014" | 377,68| 61 0.9995 | 377.49 | 51.4 45.82
%0 | 28,76 | 30.80 |30.96 50,174 | 79.31 4.20 20,63 0,9887 | 10104 |1,4559 | 26.650 3'10k"| 207.46| 58 11.0010 | 207,85 | 6.441 7,114
1.50] 61
S-;n-- 3.62 | 4.91 | 2.53 |3.687 | yircas 169.64
iaste | 12,76 | 9.75 | 8.64 20,377 | 79.31 8.69 | 4.025 |0.9980 | 3070 |1.1079 | 8.101 1.09 > 7.0 J
2 . T T75.TS
s .62 | 2.76 | 2,80 |2.693 | . oo ]
Siof | 1,38 | 1.60 | 1.49 |1.490 |116.14 4.05 20.71/0,0460 | 10122 |1.1079 | 26.706 J—
C,H, LT (171
s 3.06 | 3.45 | 2.99 |3.163 |, ..
S0 | 0.34| 0.44 | 0.24 |0.340 5.02 20.71)0.9460 | 1035 [1.1079 | 2,731 |WATE! 1.2
S | 1.2 24,5 (158 | TII57 ~ - P
séict . 1.67 | 1.62 11,603 |\\rion: cad 717" | 401.69| 66 [0.9994 | 401.45| 8.258 102.0!
¥ | 0.44| 0.32 | 0.33 |0.363 | 28.43 5.64 20,96/ 0,8931 | 3668 |1.219 | 9.651 411" | 262,02| 68(0.9992 | 261.81 12.362]
Gl 0.81| 0.56 | 0.49 |0.563 - "
70430 o ! o . = =
. %08 oxveen 312 170.36 | 62 0.8998 | 170,33
7 | 0.08| 0.09 | 0.11 |0.005 | 27,07 .80 20.96: 0.9887 | 2580 6.809 or3" 13.28| 61/0.9999 | _13.28 i
CaHy Jorst
Sl 0.7 042 | o. ) .
i 1 loass | o 38.0 296.69
M ¥ p3.58498p 215.7 | 6.29 | 0.3042 412.7 #for.






