THE TEXAS COMPANY — MONTEBELLO LABORATORY aun no._49.Q
YIELD CALCULATIONS | wouns _ 341568

FRESH FEED WET cAS P [ y— YIELD BASIS H,+CO FED
% mhe | e % e | e | whe | e | wee | g [ROF] B T il nckes.
%ﬂlﬂ 6,710 [15.077 |422.31 (14,888 £.208 81,79 8,752 (23,809 10,950 |-18.871 (580,58 of
B, [24.518 | 49.02 |44.087 | 6.810 | 13,78 |e7.018 |s1.329 826 |-17.503 | 35.29 3
9?"“' £.806 1.189 52,53 |95.743 3.976 [174.98 [15.775 [16.964 (19,751 £.787 122,658,216 400 0,545
y"&“ 1.137 0.467 13.08 1.930 0,299 8,38 1.183% 1.850 1.481 | 400- Q4
Eg:l 0,057 0,023 0437 5,820 0,899 14.42 3.566 3,589 4,485 0,876 | 14,08 (0,941 550e 0 OB5
SE 2,197 | 0,330 | 9.61 | 1.548 | 1.346 | 1.6868 | o0.539| 9.81/0.837 .
G 0.857 | 6,120 | 3,88 | 0,613 | 0,513 | 0,642 | o0.129 0,2
G+Ca T
G 2,167 | 0,555 | 14,01 | 1,322 | 1,322 | 1,665 | 0,333| 14,010,938 | 432 | 3,245 (0,217 | 12.6: |0.845 | ®B | 2.018 0,135 lgs.0
b 0,380 | 0,059 | 2.60 | 0.235 | 0.235 : 0,292 | 0,050 2.60(0.174| %24 | 0,613 0,041
Sl 1,330 | 0,208 | 11.50 | 0,815 | 0.815 | 1,020 | 0,205] 11.60/0,770 | 5% | 2,300]0,154 | 10,930,752 | *1° | 1,792 |0.120 lve.3
Salls 0.413 | 0.084 | 3.72 | 0,285 | 0.255 | 0,317 | o0.084| 3.72/0.249| 4% | 0,765 0,061 | 3.72l0.249 % | 0,788 0,081
Safis 0,593 | 0,092 | 6.45 | 0.363 | 0,563 0,455 | 0.092| 6.45/0.432 | 545 | 1.18310,079| 6.45 0,432 ®*| 1,163)0,070 [s6.8
Gl 0.090 | 0,014 | 1,01 | 0,085 | 0,085 | 6,089 | 0,034 1,010,088 5% | 0,192:0,013| 1.01]0.068] %% 0,192 /0,027
S 0,140 | 0,022 | 1,85 | 0,085 | 0.085 | 0,107 | 0,022| 1.85/0,122| % | 0,854 0,022 1,85 0,22 **| o334 0.0m2]| |
OrCe . 11.145&1&6 8,630 10,578 | 36,672,450 6.284 0,421
TOTAL 41,070 15,447 61,278 102,348
He+CO s0.300 " "%cen 9,016 35,768 _| 75.158 44,785 _| 30.374
H:/C0 [1.60 | esveas 3,00 2. 1.36
TCOMOT o B o [ NCE [ | LNt | mouma 71,384,781 1,008 10,737 | 71384781 11.008 |0.742
Previous Total _ ’ . SHIFT RATIQ | oW 0L 112,52 |7,537 19.638 1,315 [107.95 |7.231 17.292 1,258 | |
- . :"&im:u;:u: 13,450,901 [8.094 1,661 /0,111 | 13.45 |0.901 1.661 /0,112
New Toul e (H;0)(C0) PO G 125.97 (8,438 £1:299 1427 121,40 8132 18,953 1,270
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION~9, | SELECTIVITY | ¥t wavet 8.32814..946 |1.001
Conwaction| €O | He l H,4CO | co ] H, ] CO+H, | Co+./G+ | otoss we 16,607 1,112
62.39 | 85 71,99 | 77,11 | 54,01 [34.0 ls0.1 leey | ey |
9/M3 = 1691 X 2/MCF
€c/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 433 Fresh Feed 15566 “{eapt 50,2 | 10.4 1In Reactor at Start of Period 1970 Sereen Analysis Sedimentation
Natural Gas 419 Recycle 25225 Neut. No. 43,7 43.1 Fresh Catalyst Added 503 76 Mesh | Micron o Microns “o -
Generator Outlet 413 Combined Feed sa7gy S Ne- 5044 48,1 Total 2046 (0N 49+ Dhg o 80+
Reactor Inlet 398 ‘Wet Gas—Measured 5382 Hydrox. No. Catalyst Recovered 154 100 150 715 4080
Condenser Inlet Adjusted 5855 Bromine No. 7.7 In Reactor at End of Period 1892 150 106 9.5 20—40
Product Accumulator 376 Loss 473 |Four °F- R 200 | 74 4.4 10-20
Chemicals, % by KC0s 10.0 REACTOR d-p, Inches Hz0) 20 |62 0.8 0—20 i
No. Height ™ 325 “ 0.5
TEMPERATURES°F. Recycle/Fresh Feed 1.492 132 - asel sg [P 0.t
Oxygen a2 et Velocly—ftfeec | 3,240 2 43,2 - a4 __se | CATALYST ]
Natural Gas 7 Fresh Feed Rate—S.CFH. 14929 HEMPEL, DIST. %, 'I.PI 3 Thod - 105.6 60 Bulk Deasity, Lbs./Cu.Ft.
Generator per Ou.Ft. Dense Bed)| 149 e 4105.6 - 342,0 250 Acrated us__ |
Quench Accumulator 153 perlh. Gaalyst | 9,78 b 74,0 | s6.2 (cala) _0-12" 22 Settled 18
Reactor Inlet | s2e 400550 18.6 | ss.0 totsl 446 Compacted 162
Condenser Inlet S50+ 7.4 ) Particle Density, gm. /ce. 3.8
Product Accumulator 89 Hest Caleullations - CALCULATED FROM dp Hj Value, ml./gm. 11.88
Catalyst No. Height ® Steam Rate = 34846 #/h A. 8. T. M. DIST. ON - Density, Lbs./Cu.Ft. 16 N2 Surface, m? /gm.
! 12,0 | 629 |@ 817 pate & 521°P Naphtha °F. fnventory, Lbs. 1531
2 3.2 624 = 1196 BTU/# BP 98,0 Bed Depth, Ft. lw.Q*CHEM[CAL ANALYSIS
3 74,4 | 661" |Water in @ 178°F = 146 neng ™ 130 Yolume, Cu Pt 13,07 Fe
4 105.6 Hest Transferred/iby steam | 5% 230 ¢
5 136,8 637 = 1050 Bru/# 0% 352 °
L 168,0 | 655 10850) (548.6) = arnfe EP 399 i
199,2 | 649 |ava. Bea 97,0 Ke0 Wi, 7% basis Fe
8 230.4 49 s 642°F . |X-Ray Analysis—
9 261,6 | 639  |dr = esp.se1 = 121°H FexeCe
10 s | 620 o Ares 3 30,9 rt? L feoe
2 seo | we |2t BB e o "
l GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | ’ IAVERAGE | M/HR c H o Mol % | MyHe c " o " mi’,:; AL We. Balance
FRESH FEED Qe | 0,48 | 202008 21,738 VT 94 301,35 327.82
Lo |36,77 | 36,70 | 36,66 | 36,730 | 15,077 | 15,077 o7z Foe o .38 71,38
| %5, |s8.96 | 59.38 | 50,26 | 50,200 | 24,523 48,526 . WATER 137,92 137,92
%0 | 5,06 | 2,74 | 2,89 | 2.806 | 1,180 | 1.180 2,78 3o | 188 | .27 | o.e67 0,53¢ | O™ 510,65 510,65
Bow | 116 | 1.2 35| 137 | ouer Yoo | 2067 | 0,388 bt 537.12
2. | 0.05 | 0.06| 0.08 | 0.057 | 0,023 | 0.023 | o0.002 % lep.ra  |12.018 | 12,003 | 48,052 WEIGHT BAANGE 95,07
MW 30781 S | sz | 220 | puasa | n.am
oA 10,432 | 5.216] S5 | 5,67 | 0,533 | 1.509 | 4,264 hiahisaekisniiian 108783 |
16.200 | 59,150 [e2.671 0:06 | 0:088 | 0:03¢ | 9.0 i s 473
BALANCE| 90,08 98,67 101,79 16,451 69,050 | 22,272
WET GAS1700 | 2100 | 0900 GAS FLOW RATFS LIQUID PRODUGT RATES_ _
Doo 14,45 | 15,34 [13,08 | 14,265 VR | Mo TMP | SCRH| M. | MMR | HOUR GAGE | OAL | F | FACTOR | GMLATY youw | * | chiam
Pho 43,85 | 42,08 | 45,48 | 44,087 |pmucu s O lgv1) |se6.77 |65 [0.0076 | 365.85/ S0.2 |exve.2 | 71.38
%o |25.73 | 25.91 | oA |o5.7as | 79.31 | 6,681 | 20.313| 0.9868 /16566 | 1.4878| 41,070 10114 (108,89 |66 [0.9970 | 102.58] 6.484] 665.1 | 11.008
Boo | 1,30 | 2,36 | 2,38 | 1,080 |yercas 1oe) e 284.80 e
M. | 6.00 | .35 6.02| 5.820 | 168.4¢ | 7,108 o075 0.995 | 6382 | 1.1680/14.800
G |28 | 24 2.07] 207 |cva
GH. | 0.2 | 0.81 0,78 | 0,857 | 128.1¢ | 8.602 | 20.384| 0.9501 22144 | 1.1680|58.426
G | 2020 | 2.20| 2,07 267 e 008 I me
CiHls WATE]
CH a8 1 044 0,86 0,300 | 8,08 9.8 e s i — e1.278
S | a,es | 18| 1,81 1,390 |warmmcal 0,0078 | 37 |ag97,6 |137.98 |
St | 0,38 | 0,41 | 0,45 0,425 | 6,43 | 6,565 | | o,8860| 5503 | o 0.9985 | 246,37 leotea | 16.807)
Golls 0,88 | 0,57 | 0,898 | yvemy " 0.9987 | 279.18| 10.4 |2310.1
% | 0.0 | 0.08] 0,20 0,000 | 27.07 | 7.840 0,9677| 4004 10, 0.9971 | 13.8¢| 8.308] 101.0
MY breswsoeiser | a0 |




THE TEXAS COMPANY — MONTEBELLO LABORATORY nuN No, 49 !
YIELD CALCULATIONS wours _308-389 N . 1

FRESH FEED WET GAS Recycu| OMBINED) gemuenT| NET CHANGE YIELD BASIS H:+CO FED I
% mhe | e % el ) e | owhe | mie | wme | ame wal/he Jgal/MOH] /e THCH Uncet.
434.2¢| 15,157 | 2,403 | 67,51 | 9,877 | 24.880 (11,780 |-15.100 366, Dt of
58,990 | 24,568 49, 44,776 | 7.099 14.3) 27,609 52,287 |34.798 |=17.480 | 35.86
2.667| 1,012 49.94] 24.616! 3,903 (171.77 |15.228 | 16.340 19.131 | 2.791 122.28/8.048 2P 537
0.820| 0,342 9.58| 2.367;0.376 | 10.51 | 1.464 | 1.808|1.830 | 0.033| 0.9210.081 400-5/ 097
0.530| 0.138| 2.22| 5.490! 0.870 | 13.96 | 3.396 | 3.534| 4.268 | 0,732 | 11.780.773 502 0095
2,057] 0,326 | 9.1¢ | 1.273 | 1.599 | 0.326| 9.140.602 h0.8.
| 0,226 | 3,76 | 0,489 | 0,489 0,614 | 0.,125| 3,760,247
: 24,66 11,622
2,057| 0,326 | 13,72 | 1.273 | 1.273 1.599 | 0.326|13.72l0.903 | 432 | 3,176 0,200 | 12,56 jo.ma | ®% | 1.976 0.130 Ba.9
0,243 0,039 | 1,72 | 0,150 0,150 0,189 | 0,039 72 10,113 | 42 | 0,408 0,027 I
1,307, 0,207 | 11,61 | 0,809 | 0.809: 1,006 | 0.297]11.61l0.764 | 3% 210,163 | 11.03 0,726 810 | 1.808 0,119 8.1
4.86

0,214 | 496 | 0,669 0,044 | 3,250,214 |
80,420 | 54% | 1,171 10,077 | 6.38 0,420 % 1,17 00,077

0,669 0,044

0.3565 | 0,056 3.25 | 0,218 @ 0.218. 0,274 0,058

CsHio

73is 0.577: 0.001 | 6,35 | 0,357 | 0,357 0.448 | 0,091
Sell 0,097 | 0,015 | 1408 | 0,080 | 0,060 0,075 | 0,015 1.08[0,072 | %% | 0,208/0,01¢ | 1.08/0,0m ** ! 0.206 l0.014
o 0,115 0,018 | 1.51 | 0.070 | 0.070: 0.088 | 0.018| 1.51l0.008 %% | 0,273 0,018} 1.5110.000 %% 0,273 l0.018
GG 27 [2.584 8.223 0,541 | 35.60 (2,343 6.105 10,402
TOTAL 41,682 | 15,854 61,863 (103,546
B.+co s0.001 | > ecrn 9.502 37,076 | 77,167 46,678 | 30,589
H/CO | 159 | 658133 2,95 2.10 L1034
S s o | e | g B - 11,000 020
Previous Total L SHIFT RATIO | TOM O 111.04 {7,308 17,172 1,130 | |
Current Period | " s 14,55 [0.958 1.805 10,119
7 {He)CO 7,0 ™oy .
New Total [ (Hz0)(CO) FO0UTS ¢+ 125,59 |8.265 18,977 1,249
FRESH FEED CONVERSION — 7 TOTAL FEED CONVERSION - | SELECTIVITY NET WATER 7.110 (128,10 9-111_ 8
Cm\mﬂionl @ | H ‘ H,4CO| O I H, i CO+H, | Co+/iC+ | otoss whee 142.65 9,388 17.187 1,151
o108 | sus0 2 PR 150.240.008
9/M3 = 1691 2 /MCF
/M3 = 141.3 X gal/MCF.
‘OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE o
Oxygen .34 Fresh Feed 15797 |TAP1 50.6 10.5 In Reactor at Sartof Period | 100 Screen Analysis Sedimentation
Natural Gas 421 Recycle 24546 Neut. No. 40.7 41,1 Fresh Catalyst Added 502 76 Mesh ' HMierons "o Microns G B
Generator Qutlet 414 Combined Feed 40343 Sap. No. 49,8 45.9 Total 1968 On 40 419+ 12.3 80+
Reactor Inlet 299 ‘Wet Gas—Measured 5377 Hydrox. No. Catalyst Recovered 92 00 150 6743 40--80
Condenser Inlet . Adjusted 6008 Bromine No. 93.8 In Reactor at End of Period 1876 150 165 11.7 20—40
Product Accumulator 375 Loss 631 Pour °F. 200 74 4.9 10-20 ‘
Chemicals, % by K:GOs 0.5 | REACTOR d-p, Tnches Hz0 250 |62 e | 0=
No. Height " 325 .14 1.4 |
TEMPERATURES—°F. Recycle/ Fresh Feed 1554 112 - as2l sa |¥% Loe8 | ;
Oxygen .80 Inlet Velocity—ft[see. | 1 so5 2 43.2. - 7Ta.4| g0 | CATALYST R
Natural Gas 724 Fresh Feed Rate—SCFH. 15194 HEMPEL, DIST. % .A?I 3 Thok = 1056 58 Balk Density, Lbs./Cu.Ft. i
Generator per Cu.Ft. Dense Bed | 1504 205 °F. 4 105.6 = 342.0 225 Acrated W
Quench Accumulator 150.7 perLb. Catalyst | 10,44 0 73,6 | 55.5 (Cale) 0-12" 23 Setded 143 |
Reactor Inlet s 00550 1.5 | 36,7 total 424 Compacted 159
Condenser Inlet 550+ 15.1 Particle Density, gm./cc. 4.3 |
Product Accumulator 59 Heat Transf Caloulations CALCULATED FROM dp o H; Value, ml ‘gm. L 9.82
Catalyst No. Height ™ Steam Rate = 330 Fy,- A. S.T. M. DIST. O Density, Lbs./Cu.Fr. 118 N Surface, m? /gm.
! 12.0| 666 @ 816 pala & 520°F Naphtha °F. Inventory, Lbs. 2485 |
2 2| e = 1196 BTU/# 1BP 100 Bed Depth, Ft. 18,50 CHENICAL ANALYSIS -
3 74,4 649 |Water in @ 174°¢ 10% 135 Volume, Cu Ft 12.21 Fe
4 105.6 = 142 B/ 50% ox0 R R
5 136.8 | 649 ot Trensferred/Ib. stesm | ™ 352 ° B
6 168.0 | 652 = 1054 BTU/# EP 200 "

K0, W+, 7 b;.c' e
199,2 | 641 |(1054)(330.3) = 349500 BTN 20 W, 7 basis e .

8 230.4 | &3¢ ve, Bed Temperature|s 649°H biadisnou g ;
261.6 | 620 FesCo |
10  202,8| 632 1-‘530. l
12 342,0 | 634 Fe i
! GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR ‘ 0900 AVERAGE M/HR (= H o Mol % M/Hr c H o M IS:(\;E:; At. Wi, Balance i
FRESH FEED Qoo 0.50 10.;;3 e1.582 |VET OA% 295.41 330.08
Do | 36,92 37,60 |37,16 | 37,193 | 15,503 | 15,503 15,503 Lono Nt 71,77 7177 ;
B, |se.26 |se.06 |58,75 | 58.090 | 24.568 49,176 Ha WATER 142.65 142,65 i
%0 | 2,79 | 2,38 | 3,08 | 2.667| 1.12] 1.2 2.224| 30 | 1,68 | o0.246 | 0.248 0.a92 |TO™" 509,83
0.91 | 0.57 | 0.98 | 0.620| o0.342 fous | 208 | o0.308 Bl 544.51 544.51
0.2 | 079 | 0.08 | 0.330| 0.138] 0.138] 0,552 9% leper  he.os0 12,040 | 48.160 WEIGHT BALANCE|  93.63
13.0634; ™ 2,596 | 3.894
am nn e Lo o s T
16,750 [57.951 121,839 %% | 0,08 0,035 | 0,084 631
BALANCE 98,98 100,81 98,03 | TOTA" 16,022 | 57.480 22,074
‘WET GAS ‘GAS FLOW RATES LIQUID PRODUCT RATES
eccqmu 14,75 [14.77 115.95 16157 VR ;:ESSURE 'r::v. S.CEH| MW, M/HR | HOUR GAGE | GAL °F | FACTOR | GAL ATé& #?(":::L F G“f“_"{_“x
. 44,46 (44,79 44,776 |pneo prep OL |9132 | 385,52 |66 [0,8970 | 384.16 | 50,2 | 2490,9 | 71,77
$to | 24,88 (24,60 |24,47 24,616 | 79,51 | 6,68 | 0,9877 16797 | 1.4887 | 41,682 6111 |366.77 65 [0.9975 | 365.85 | 6.484 | 2372.2 | 11.092
Moo | 2,51 | 2,06 | 2,65 | 2,367 | e R 41203 | 259,84 |80 1,000 | 259.64 | 50.6 | 1680.8
Hi | 5411 | 6.45 | 4,01 | 5.400 [168.44 | 7.12 | 4,077 | 0.9915 8377 |1.1792 | 14.1e8 0'3 | 13.28 |76 lo,9820 | 13,17 | 6.469| 85,2
Gl | 2.05 | 2,00 | 2,05 | 2057 |ooover; o e B 172804
Gy | 081 | 0477 | 0.79 | 04790 115,36 | 8.50 | 20,30 | 0.9510 22378 |1.1702 | 50,046
S | eae | 2,00 | 1004 | 2087 |p o e
0.29 | 028 |0.10 | 0263 | 5.0 | 9.3 |20.39 | 0.9610 088 |1.a19 | 2,607 WATE
1.36 | 1.34 | 1.25 | 1,307 | parumacal : 711 376,50 |66 lo,9042 | 373,32 3100.4 [142,65 |
0,27 | 0,45 | 0,36 | 0.555 | 26.43 5'3s |e79.48 |72 l0.0087 | 279,32 | 10,4 | es18.1 117107
0,60 | 057 | 0,88 | 0,677 | (oo 6'3 331,88 {70 |0,9990 | 331.62| 8.308| 87518 |
0,07 | 0,09 | 0,13 | 0,007 | 27,07 1o 28 0.0971 | 13,26 10,6 | 108.9
o1 [ 0as |00 |oamas | o | 8.890 | 3428.7
M. ¥ |20,82004 215,7




THE TEXAS COMPANY — MONTEBELLO LABORATORY

YIELD CALCULATIONS

nunno. 498
Wouns _289-413

FRESH FEED WET GAS necvcus|COMBNED! grmunr] e cHANGE YIELD BASIS H;+CO FED
P %
% mae | e % i P e | wbe | whe | mme | /b [WHOF] W] wahe Jgaiiicr] Be Uniats.
froo | 36,43 | 16,281 | 486,38 15,48 | 2,418 | 67.64 | 90,498 | 24,716 | 11,910 |-12,808 o8 1 of
g‘“ 59.68 24,988 50.24 | 44.88 8,934 13,88 7 RE8 BR.1A7 | 34,199 [»17.088 | 38,268 1
<ato | g8 1,162 | 51,14 24,688 | S.857 169,74 15,166 | 16,328 | 19,008 | 2,608 118,60 (7,783 300 3P, 10,534
. 20042 £.26 | 0.351 | 9.83 | 1.379 | 1,781 1.730 M 104137
i | 0.8 | 0.06| 1.67] 5.60 |0.877 |14.07 |3.448 | s 4328 | 0,775 | 12.40 0,815 ssoe 075
2,38 | 0,361 | 9,567 [1.342 | 1.342| 1.685] 0.341| 9.570.629 7.8
0,80 0,125 | 3,76 | 0,495 | 0,493 | 0,618| 0,185 | 3,760,247
1.239 | 26,75 1,60)
2,15 | 0,534 | 14.05 1,512 | 1,512' 1.646| 0,554 |14.06 0,925 | 432 | 5,252 0,213 | 12,65 0,831 | 2 | 2,024 0,235 | 87,6
0.29 | 0.045 1,98 | 0,179 | 0.179 | 0.224| 0,045 | 1,980,130 ; 424 | 0,467 0,051
1.25 10,96 | 11.00 | 0,770 | 0,770 | ©.966| 0.196 | 11.00 0,725 | 5% |'2.200 0,145 | 10,45 0,687 | ®° | 1,713 10,113 | 76,5
0437 | 0.058 | 3,37 |0.228 | 0,228  0.286| 0,058 | 3.87[0.221 | 488 | 0,695 0.046 | 3.57 0,221 | “% | 0,695 0.046
0460 | 0,094 | 6,69 | 0,360 | 0.369 | 0.485| 0,094 | 6,590,433 | 548 | 1.200 0,079 | 6.59 0.435 | 34| 1,209 0,079 | 87.5
04,08 | 0,013 | 0.9¢ | 0,048 | 0,048 | 0,062 0,013 | 0.94/0.062 | 328 | 0,179 0,012 | 0.94 0,062 | %% | 0,179 (0.012
0015 | 0.020 | 1,68 | 0.080 | 0.080| 0.100| 0,020 | 1.68}0.110 | 83 | 0,303 0,020 | 1.680.089 | %% | 0,303 0.020
39,61 [8.602 8,303 0,546 | 35,68 2,323 6,121 0,403
41,781 | 539,79 15,660 (528,20 61,675 103,356
15,218
96,08 | 40,143 | SCEH. 6,760 | 76,908 | 464109 [=30.794 ;
1.04 657116 \ 211 1.405
CUMULATIVE TOTALS J" RECOVERED Ot
.+COMCﬂI Canslyst 8] Cot, gal | GA/MCF | gal/E EFFLUENT 73,60 |4,.856 350 [0.746 | 73,60 4,838 114350 0,748
Previous Total | SHIFT RATIO | ToT& o 13,21 7,439 9,653 1,291 109,28 |7,18: 17.471 1,248
N WATER SOLURE
Current Period: I ticon chesicus 13,45 /0,884 8,0 662 10,209 | 13,45 (0,684 1.662 0,109
BE (H20)(Coy T°% | Tom o .
New Total - s Prours ¢+ 6.66 [8,325 P1.315 [1.401 [122.75 8,065 53 11,257
FRESH FEED CONVERSION — % ‘TOTAL FEED CONVERSION -9, | SELECTIVITY | M watg 6,913 4,54 [8.164 32814 ,954 0,983
(hmﬂcliuﬂ] co Hp Ha+CO co i Hy | CO+H, Cy+ /Gt GROSS WATER 57,9919, 058 6,616 |1,0092
HYDROCARBON
| 83,23 T+ 39 110,01
9/M3 = 16.91 X = 'MCF.
cc/M3 = 141.3 X gal/MCE
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES S.CFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 432 Fresh Feed 15839 ° APl 49.8 10.4 In Reactor at Start of Period 1876 Screen Analysis Sedimentation
Natural Gas 4318 Recycle 23343 Neut. No. 50.8 41,5 Fresh Catalyst Added 49= 78, Mesh | Micron: o Microns “o ]
Generator Outlet 412 Combined Feed 39182 Sap. No. 41,7 46.5 “Total 1952 On 40| 419+ 3.5 80+
Reactor Inlet 398 Wet Gas—Measured 5448 Hydrox. No. Catalyst Reeovered 7 160 150 m.‘ 40—80
Condenser Inlet Adjusted 5937 Bromine No. 94.9 In Reactor at End of Period 1881 150 105 9.8 20—-40
Product Accumulator 374 Loss. 489 Pour °F. 200 4 4.8 10-20
Chemicals, % by K2COs 10.0 | REACTOR d-p, Inches H20 4 e 0
No. Height * 3% “ 1.0
o) 1
TEMPERATURES—°F. Reeycle[!‘mlh Feed 1.474 1 12 - 45.2 58 <325 0,8 !
Oxygen 480 Inlet Velocity—ft. [sec. 1,588 2 43.2 = 7T4.| 60 | CATALYST
Natural Gas 665 Fresh Feed Rate—S.CEH. 15218 HEMPEL, DIST. %, API 3 T4e4 = 105,86 60 Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 1256 205 °F. 4 105.6 - 342,0 220 Aerated 136 )
Quench Accumulator 152 perLb. Catalyst | 0,88 | 4% 7.6 | 5644 (Calo) 0-12" | 23 Settled 138
! nlet 338 400550 18.3 36.3 total 421 Compacted ) 154
Condenser Inlet 550+ 20,1 Particle Density, gm./cc. 4.0
Product Accumulator 68 Heat Transfer Ca CALCULATED FROM dp NH, Value, ml./gm. £2.07
Catalyst No.  Height® Steem Rate s 331.8 #/ue |A-S-T M.DIST. 0 Density, Lbs./Cu.Ft. 118 N Surface, m? /gm.
1 12,0 | 673 @ 817 psie & 521°F Naphtha °F. fnventory, Lbs. 1445
2 3.2 645 S 1196 BTU/# 18P 104 Bed Depth, Ft. 18,87 [CHEMICAL ANALYSIS
B Fe
3 744 | 656  |Water P = 101 penp '® 136 Yolume, Cu Pt | 12,12 °
4 105.6 Heat Tr /1b) atesm | ** 232 ¢
5 136.8 652 S 1055 BTO/¥ i 349 °
H
s 68,0 | 652 (1056)(531.5) 3_3: Bt P 308
7 190,2 | 643 Ave, Bed (€20 W'+ 2% basis Fe
8 230.4 X-Ray Analysis—
FeeoCs
261.6 i
10 22,8 Fa0.
Fe
L 12  342,0 |
‘ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
e
HOUR ] ‘M—-M 0500 AVERAGE M/HR c H o Mol % };/l;’a < H o Measured At. Wt. Balance
[ B
FRESH FEED o | 0,50 (10,741 21,628 |¥"T O 301.10 328,20
co
Cuo | 36,65 36,69 36,95 | 36,43 |15.221 |15.221 15,221 2o o 73,60 73.60
B,
B, | 59,63 |60.25 |59.06 | 59.65 |24.022 49.844 e e 137,99 137,99
co, <o, TOTAL
Siho | 2,36 | 2.99 | 3,00 | 2,78 | 1,162 | 1,162 2.324] % | 1,68 | 0.248 | 0,246 0,492 512.78 539,79
N, Ne FRESH FEED
o | 0476 | 1,00 | 0.92 | 0.89 | 0.372 sloe | 2,08 | 0,504 539.79
- CH,
i | o.62 | 0,07 | 0,07 | 0,25 | 0.208 | 0,308 | 0,428 ol lge.27  |12,038 |12.038 |48.152 WEIGHT PALANCE] 95400
C.H,
MY |32.0195 sods | 8,87 298 | 2,506 | 7,788
C;H, 'WET GAS FACTOR|
1olois 10,12¢ <iof | 4.50 | 0.658 | 1.974 | 5.264 1,089677
CeHo 0.05 | 0.007 o +070 INDICATED LOSS—SC FH
16,487 (60,384 | seiz0 | 0,08 | 0.007 | 0,035 | 0,084 489
BALANCE 97,46 98,41 202,20 | 0T 16,037 l61.368 (22,120
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
=
fooo | 14,82 (16,56 (16,89 |15.42 a1 TEMP. | S.CRH| MW | M/HR | HOUR GAGE | GAL ]'r FACTOR | GAL. AT 6&q *;‘;Fi',_ 3 KN
08,3 ki3
43.45 [44.668 |44.28 PEED OIL |neg 9 75 |0,9985 |385.68 | 50,6 |2495,0
126,47 |24.81 124,63 79,32 8,64 | 9(35522 0,9887[15839 11,4969 |41.781 4'20% /259,84 1,000 |250.84 6,469 1680.9
2.30 | 2,26 | 2.2 [irrcas 311 |165.76 B0 |1.000 |165.76 | 49,8 |1077.0
£.16 | 4,99 | 5,60 188,44 7.225) 4,0808| 0,9924| 5448 [1,1755 | 14.371 04t | 19.92 M1 |0.9948 | 19.81 | 6.498 126.7 | 73.60
4005 118 +0.68 +4.0
2.32 | 2,08 | 2,38 .o 272.40 176624 | 11.350
0,78 | 0.79 | 0.80 |115,14 8,50 |20,3765| 0.9501/22269 |1.1753 | 58,742
5 | 18 |
2.22 | 2.0 | 215 |y
0,39 | 0.83 | 0.29 8,08 9.4 |20.3768/ 0,0501| 107¢ |1.1785 | 2,833 |WATER
LA ANE R BIETS
1,20 | 1,14 | 1,85 | \ummarcas 6ok 0.9990 | 355.50 | 10.4 | 2958.4 | 137,99
0,31 26,43 8,88 | 20,7942 0.8649| 5547 1,217 | 14.632 6'3  |331,86 [70 | 0.9990 | 381,52 | 8.30% 8763.8 | 16.616
4317 78
_0.60 oxXYGEN 74 |388.59 0.9987 | 388,08 | 10.4 | 39283,0
0.06 27,07 7,80 | 21.1289| 0.9687| 4078 10.741 o3 13,80 0.9990 | 13,87 | 8.308 110.8
5.8
0,20 o * 398.79 38117
20,9679 18167 4,94 10,3111 358

53
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YIELD CALCULATIONS i : wouns _ 418487

FRESH FEED WET GAS REcycrs| COMBINED) NET CHANGE YIELD BASIS He+CO FED
% | wae | % e e | mae | i | whe | g [WCH] CF U,
L MMMMMM_&LMMW D3 of
P | s7.954] 3.003| 47,58 l4p.300 | s.098 | 13,40 185,778 | 49.575 |38.465 (=16.910 | 34409 m__
%0 | o.oms| 1,200 50,77 |26.040 | 3,965 |174.08 |16.288 | 16.427)10.008 | 2.756 1e1 400 0.651
Moo | o.e48| 0.385|10.70 | 2,767 | 0435 | 1830 | 1,677 | 2.062| eamie 400-p: 0,112
B4 | 0.307| 0.188!| 2.01 | 6,067 | 0,058 | 15,37 | 3.000 | s.018| ¢.o48 | o.833) : 550e 0,089
G 2,327 | 0,336 | 9.43 | 1.205 | 1.295| 1,620 | o0.338| o.¢3lo.638 1.6
Gl 0.843 | 0,133 | 4,00 | 0,813 | 0,512 0.646 | 0.133| 4.00/0.269
C+Ca 26,79]1,804
S, 2,157 | 0.541 | 14.35 | 1,512 | 1.312| 1,665 | 0,341! 14,35}0.967 ! 432 | 3,322 |0.223 | 2.06710.130 [88.8
B ) | 0,275 | 0.063 | 1.90 | 0.166 | 0.168, 0.209 | 0.063  1.90]0.128 | ¢2 | 0.44810.030
) 1.270 | 0.201 | 11.28 | 0.772 0.201 | 11,280,760 | 5% | 2,256 10.152 | 10,72 0,722 | &10| 1,757/0.118 [76.8
EC _ 0,383 | 0,060 | 3.49 | 0.233 | 0.233' 0.293 | 0,060 3.48/0.235 | 48 | 0.718/0.048| 3.49!0.235! 85| 0.718/0.048
Ghs 0.640 | 0,101 | 7.08 | 0,389 | 0.389 0.490 | 0.101] 7.08|0.477 545 |-1.209/0.088| 7.08/0.477: 5% | 1.299/0.088 jog,6
0.080 | 0,015 | 0.94 | 0,049 | 0.048) 0.062 | 0.013| 0.94/0.063! 52 | 0,179/0.012| 0.94;0.063| 52| 0.1790.012} . |
0.160 | 0.085 | 2,10 | 0,097 | 0,097/ 0.122 | 0.025] 2.10/0.141!8%% | 0.379/0.026| 2.20/0.241] 5% | 0.370/0.026| |
saaslzon 8.60110.579 | 57,262,508 63990,
40.868 1"% 15.793 [3530.686 (60,813 1101.68) -
95,817 39.169 SCEH. 9,192 74,553 44,586 _|-29,967
158 7627
Ty, [N ey I rosalozsa|ho.emlo.re | mosal e |uo.mslose
Previous Total | o }, SHIFT RATIO | 1o o 111.72]7.526 19,474 1,312 |107.83 7,264 17.272(1.183) |
Current Period | © w0000 9. ':E-Tu"u" 13.43[0.905 B.042| 1.670(0.112 | 13.43/0.905 1.670/0.112 |
New Total e e s o, | H0)CO) O G 8,430 21,144 1,424 121,26 |8.168 18.942 /1,276
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION—9 | SELECTIVITY | ket waret £.949 125,20 8.434 18,328 16,034 1,013
Contraction <o H; H,+CO co | Hz l CO+H, Cy+ /G GROSS WATER 138.63{9.538 16,704 1,126
HYDROCARBON
TOAL—C, + 151,94110.231
g/M3 = 16.91 X #/MCF.
€c/M3 = 141.3 X gal/MCF.
‘OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
P PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 432 Fresh Feed 15495 °API 49.9 10.5 n Reaetor at Start of Period 1881 Screen Analysis Sedimentation
Natural Gas 419 Recycle 23054 | Neut No. 41,5 40,9 | Frest Catalyst Added s0= 76 Meshi Micrond ‘7 Microns. %
Generator Outlet 22 Combined Feed 8547 |S2p- No- 48,0 44,7 Total 1987 Ond0 219+ 1) o 80+
Reactor Inlet 390 ‘Wet Gas—Measured 5352 Hydrox. No. Catalyst Recovered 56 106 150 67.8 4080
Condenser Inlet Adjusted 5987 Bromine No. 82,2 In Reactor at End of Period 1901 150 105 10,7 2040
Product Accumulator 75 Loss 835 Pour °F. 200 " 5.6 10-20
Chemicals, % by K2COa 10.0 REACTOR d-p, Inches H.O 250 62 1.8 0—20
No. Height ® 325 44 1.8
TEMPERATURES—°F. Recycle/ Fresh Feed 1.488 i3 . anel 57 B 0.8
Oxygen 418 lnletVelncity—tL/uc. 1.552 2 43,2 = Ve 57 CATALYST
Natural Gas 692 Fresh Feed Rate—SC.FH. 14845 HEMPEL, DIST. %) ‘IPI 3 74.4 = 105.6 58 Bulk Density, Lbs./Cu.Ft.
Generator per Ou.Ft. Denso Bed | 5505 5 °F. 4_105.6 = 342.0| 220 Acrated 2140
Quench Accumulator 150 per Lb. Catalyst 10.45 400 72.6 55.4 (Cale) 012" 22 Settled 142
Reactor Inlet 339 400-550 15.3 36.4 totsl 414 Compacted 155
Condenser Inlet 550+ 12.1 Particle Density, gm./cc. 4.0
Product Accumulator n Heat Transfer Ca CALCULATED FROM dp NH; Value, ml/gm. 24,42
Catalyst No. Height® Stesm Rate = 43,9 £/t A. S. T. M. DIST. O] Density, Lbs./Cu.Ft. 114 Na Surface, m? /gm.
! 12,0 sas @ 625 pate & 522°F Naphthe °F. [nventory. Lbs. 1421
2 43.2 641 = 1196 BW/‘ BP 104 Bed Depth, Ft. 18,70 CHEMICAL ANALYSIS
3 74,4 654 |Water 1n @ 178°F = 146 pru/f ‘* 137 Volume, Cu Pt 12,34 Fe
4 105.6 Hest Tramsferred/ib, steem | 5 235 e
5 156.8 asg = 1050 HTU 90% 354 o
L] 168,0 650 | (1050)(345.9) = 38100 mrufhe °F 402 "
7 1902 630 |Ave, Bed 98,0 0. W 7 basls Fe
8 250.4 635‘ = 655" X-Ray Analysis—
9 2616 30 _|ar = es3-522 3 131°H FezoCs
10 228 635 |Tube_ires = 30.9 £tZ Feale
12 saz0 a5 X% (15110 = | 892 e
| GAS ANALYSES' GENERATOR BALANCE ) WEIGHT BALANCE
HOUR | 1300 2100 0500 |IAVERAGE M/HR C H o Mol % M/Hr C H o Melsi::l‘ At. Wt Balance
FRESH FEED e | 0,80 | 10667 21.480 |¥F 9 302,65 539,65
Lo |36.26 | 30.42 | 38,51 | 38.063 | 15.566 | 15,566 o 70,58 70,58
% |s9.75 | s6.49 | 57.02 | 57,754 | 23,608 47,206 s 138,63 138,63
%0 | 2,62 | 3,06 s.22| 2,935} 1.109] 1.190 1.68 | 0.245|0.245 0.490 |TOTA 512,84 548.86
Yoo | 0.78 | 0.92| 1.35| 0,943 0.385 Noc | 2.08 | 0.303 FRESH FEED 548.86 548,86
0.11| 0.12{ 0,307 | 0.126 0,500 o ls2.27  [11.999 p1.999 | 47.996 WEIGHT BANCE) 93,44
M. ¥ 13,4300 Sl 1.294 7.764
pr 10,704 | 5,572 | 2% 0,656 5.248 niciosiistihs 1.118651
16.880 | 58,450 [23.326 | 8 e | 0.084 sl 635
BALAN 100,10 95,57 106,17] ™™ Lel.162 | 21,970
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
Lo l18.02 | 26,20 | 16,16 | 15.825 VR S%“ 1;::?. SCEH| MW | MMR | HOUY GAGE | GAL. °F | FACTOR | GAL AT 7“5}\'; N Gﬁ;ﬂ:‘u
Poo 44,25 | 59,36 | 45.55 | 42,380 |pps eeo - O l7v3h [386,41 | 68 |0.9961 | 384.90 | 6.494 2499,5
%0 lpm.a7 | 26.65 | 24,92 |25.040 | 70,31 | 6.655 |R0.0688 a.9850[15493 |1.4s8e |40.868 31 |ies.5 |60 |1.000 |165.75 | “enéast07r.0
Poo |27 | s78| 2ae| 2,787 |grrons s | 219,15 1422,5
5.24 | 6,067 | 158,44 | 7.202 _Lml 0.9890| 5382 11,1602 |14.118 1% | 4.4 |69 [1.0005 | 54.17 | 49.9
2,30 | 2327 | pecvae o7 T 0'3 | 13,28 |58 /1.0010 | 13.20 | 6.494 70,58
| 0.e1| 0.e03| 115,14 | 8500 |20.3036 | o.p403|22080 [2.1002 | sv.0ms 40.88 £65,5 | 10.873]
1.90 | 2,167 | yen 1694,0
0.24 | o.273 9,510 |20,3036| 0.9495 1072 [1.1608 | 2.ses [VATER 7021 (410,34 | 7e | 20,5 138,33 |
418,8 | 207  [23054 €0.613
| 1029 | 270 | NATURAL GA! [0} 17,70 | | 8,809 | 16,704
0.4 0.383| 28.43| s.ame lao.eeiel o.petol snge Li.zere | 7,
0,76 | 0,640 | orvome
| 0,00 0,080 | 7a17 W | 0.9850| 4044 10,667
0,80 | 0480 | ¢rrpy -
MV p1.5068 | 215,7 213 -10.3108 343,00k
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YIELD CALCULATIONS wous _ 437 e
FRESH FEED WET GAS mcorﬁlg»m EFFLUENT]| m CHANGE YIELD BASIS H:+CO FED
c % mhr | e % v mme | wihe | mme | mhe | /e [H/HCF] Sgal] galhe Jqai/McH & B/ asl] @l CF{Unsats.
lc'o-'"! 5,190 |165.034 |4R1.36 [16.873 | 2,580 | 72.26 (10,186 | 25,169(12,706 |-12,463 349,10 of
B, |e5,986 | 52,53 44,549 | 7,081 | 14,28 [27,700 | 53,676 34,781 |-18,895| 38,30 ]
5o | pa657 | 1,136 | 50,00 [22,096 | 3,650 |169,74 [14,007 | 15,505 (17,877 | 2,494 109,747,080 j 0.497
Now | 1,070 | 0.457 | 12,80 | 2,343 | 0,371 | 10,30 | 1,688 | 1.018| 1,820 400-5, o8| |
D | 0,367 | 0,187 | 250 | 6.270 | 0,096 | 15,95 | 3,901 | 4,088| 4,805 | o0,e57| 1,43]0.866 s50e .07
2,088 | 0,526 | 9,14 | 1270 | 1,070 1,608 | o.3e6| 9.140.588 2
0,826 | 0,151 | 3.,9¢ | 0,514 | 0,514 0,645 | 0.131| 3.94[0.253
: 26,51]1,708

2,195 | 0,348 | 14,64 | 1,365 | 1,365 1,713 | 0.348| 14.64/0,941| 432 | 3,589)|0,218 | 13,180,847 528 | 2,109/0,135 |88.3
0.290 | 0.046 | 2.05 | 0,180 | 0.180| 0.226 | 0.046] 2.03/0.131| 424 | 0.479/0.051 .
1.275 | 0,202 | 11,33 | 0.792 | 0.792; 0,994 | 0.202| 11.33/0.729| 3% | 2.26710.146 | 10.76/0.693| 810} 1,764]0.113
2,73/0.176| 488 | 0,562/0,056| 2.75,0.176 | % | 0.562]0.056

=i 0,296 | 0.047 | 2,75 | 0.18¢ | 0.18¢ 0.231
el
ki 0,566 | 0,090 | 6.31 | 0,352 | 0,382 0.442 | ¢ | 8.51/0.408| 548 | 1,168/0,074| 6.510.406] 545 | 1.168]0.075|69.6
GH,
T 0,076 | 0,012 | 0,87 | 0,048 | 0,048 0.060 | _0.87/0.056| 328 | 0.166/0.011| 0.87!0.0668! 5% | 0.166]/0.011
C.H,
st 0,095 | 0,015 | 1,26 | 0,058 | 0,058 0,073 1.26/0.081 | 5% | 0.227/0,0156| 1.26/0.081] 5% | 0.227|0.015
CrCe 39,17/2.520 8.248/0.531 | 35.11)2.259 5.986]0.385
ToTAL 42,740 15.853 |324.62 |62,224 |104,973
Py 15,543
) 40,9909 SCEH. 79,8485 47.487 | -31.368 ;
H./CO 43376 !
CUMULATIVE TOTALS y’ RECOVERED OIt
TCOMER ot Aot T gice [ ga§ | SFPLUENT 69,81/4,401 10,726/0.690| 69.81|4.491 10,726/0.690
. Previous Total SHIFT RATIQ_| "0 01 108.98] 7,012 18,974|1.221 |104.92 6,750 16,721,075
N WATER SOLURE
Gurrent Period, (00 RN 14.70{ 0,946 B.046| 1.827/0.118| 14.70|0,946 1.827/0.118
2)(C0:) g g
New Total - . w00y BT B e, 123.68| 7.957 20.801|1.556 119,62 7,696 18.559| 1,193
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —9, | SELECTIVITY | WT watee 7.198 l8.326]16.571 1.002
Contraction| €O Ha 1 H.+CO | co ] H, [co«m, C+Gr | oss wae 17.3981.119
HYDROCARBON
76,48 | 49,52 | 35,20 | 40,53 | 82,35 | om—+
9/M3 = 1691 X = /MCF
cc/M3 = 141.3 X gol/MCF
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 433 . Fresh Feed 16206 ° API 49.5 10.5 In Reactor at Start of Period 1901 Screen Analysis Sedimentation
Natnral Gas 419 R&Ycla‘ 23588 Neut. No. 41.5 41,3 Fresh Catalyst Added s2x | 78 Mesh‘ Micron o Microns “a
Generator Outlet 413 Combined Feed 29795 Sap. No. 50,2 45.0 Total 1979 (On 0 19+ 2047 80+
Reactor Inlet 400 ‘Wet Gas—Measured 5569 Hydrox. No. Catalyst Recovered 55 150 69.8 : 40—80
Condenser Inlet Adjusted 6010 Bromine No. 87.1 In Reactor at End of Period | 1924 105 11,3 20—40
Product Accumulator 375 Loss 441 Pour °F. 4 5.2 10-20
Chemicals, % by Kz (05 10,5 | FEACTOR &, Inches H:0 0 ey o 0-m
No. Height "
— 110
TEMPERATURES—F. Recycle/ Fresh Feed 1.456 112 - 43,2 s B o
Oxygen 421 Inlet Velocity—ft. [sec. 1.414 2 43,2 = 7T4e4| 56 CATALYST .
Natural Gas 710 Fresh Feed Rate—SCFH. 15545 HEMPEL, DIST. %, .API 3 74,4 = 105.6 55 Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed | 1550 205 °F. 4 105.6 = 342,0| 220 Aerated 139
Quench Accumulator 151, per Lb. Catalyst 11.07 | 72.0 55,1 (cale) 0-12" 22 Settled 140
Resctor Inlet 355 400550 16,6 36.1 total 409 . Comemeed | 153 |
Condenser Inlet 550+ 11.4 Particle Density, gm. ‘cc. 4.2
o R cusity. gm. < o
Product Accumulator 73 Heat Tranafer Calculations CALCULATED FROM dp NH, Value, ml. gm. 17.30
Catalyst No. Height ® Steam Rate = 354.7 # A. S.T. M. DIST. O Density, Lbs./Cu.Ft. N 7Shr[ace, m? . gm,
! 12,0 | 698 |@ 828 pala & 522°F Naphtha °F. Inventory, Lbs. e
s ¥ NALYSIS
z 43.2 | 646 1196 BT0/# 18P 100 Bed Depth, Ft. 18,0 HMBMICALANALYSS ]
3 V4.4 663 Water in @ 180°F = [148 10% 138 Volume, Cu Pt | 12.41 Fe
4 105,68 Heat Transferred/lb, stesm | 5** 235 s R
s 156.8 | 656 = 1048 BrU d 352 o !
H
s 168.0 | @54 (1048) (354.7) = 370000 Renfhe =¥ 401 [
7 1992 | 44 |Ave. Bed Tempera 98.0 20, W 7 basis e
8 230.4 637 s eOF X-Ray Analysis—
° 261.6 | @34 _|ar = 660-522 = 138'H FeoCs
FesOu
10 292.8 | 637 |Tube = 30,9 £4? S B
R -
22 2.0 | ez |F* (seygoey % %00 b
[ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR [ 0500 2100 1300 |IAVERAGE M/HR [ H o Mol % b;/l;xoe c H o  hr 4:
o B :
FRESH FEED oo | 0,70 10,867 21,538 | ¥ 9 301.00
0
oo | 36,51 |36.09 |32.97 |36.190 |15.043 |15,043 15,0431 o0 ot £9.81
H: -
%5 | s0.52 |59.65 |63.00 |60.716 |25.055 51,920 25 i 144,38 144.38
€O,
o | 2.80 | 2,86 | 2,51 | 2,657 | 336 | 1.136 2,272 <& | 2,00 | 0,208 | 0.208 0.596 |T™" 515,19 539,01
Bos | 1,00 | 1,26 | 0,97 | 1,070 | 0.a57 sos | 2,06 | 0,433 hiassilhiisd 539.01 539,01
CH, CH, WEIGHT BALANCE|
ieote | 0,17 | 0,38 | 0,75 | 0.367 | 0,157 | 0,157 | 0,628 wols | 9,00 |11,702 |11,702 |46,.808 95,58
C.H,
M ¥. |12,6088 30068 | 8,85 | 1,295 | 2,500 | 7,770
H,0 CHe WET GAS FACTOR|
e 9,066 | 4,533 ‘7 | 5,20 | 0,774 | 2,322 | 6.102 1,079136
C.H, | 0.13 | 0.019 | 0.076 | 0.19 INDICATED LOSS—5 C F H
16,336 161,604 | 21,888 ¢ | 004 | 0.006 | 0.030 | 0.072 441
BALANCE 06,90 100,04 se,my | O 17,018 |61,032 |22,134
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
co TEMP. | S.CEH| M.W. | M/HR | HOUR GAGE | GAL oF | FacTor | caL AT 4AEY # ALH
Zso0 | 17,11 [16.66 |16.06 16,273 VR ‘:;5;“"“ i H| MW G #/GAL, GAL HR
A E
28 | 46,17 [44.50 |43.98 |44.549 |ppcy prep O | 5vi0% | 312,21 |64 [0.9980 [311.59 _—
3
%, | 20,60 |23.92 22,17 |22,896 | 79,31 | &7 20,366 | 0.9668 | 16206 _JL.51828 (42,749 1% | 54,24 59 [1,0005 | 54,27 | 8.500
o 7
2.37 | 2,348 | 267,42 1675,55| 69,81
7,72 | 6.270 | 158,44 og9877 | 5569 1.18864114.690 10,726 |
2.01 | 2,056 |ypcvers
0,89 | 0,826 |115.1¢ 0,948 | 22493
2.22 | 2,108 |ppe
[WATER
0,35 | 0.290 | 5.08 0,9485 | 1096 | 713 | 384,83 |77 |0,9980 |383.46
190 23888 10,5
1.88 | 1.278 | virurarcal 3" | 15,28 59 [1.0001 | 13,28 | 8,209
0.28 | 0,296 | 28,43 0,8888 | 5846 370,18
H, 78
2 | 0,67 | 0488 | 0.86 | 0.888 PR 112 | 60.66 |70 |0.9990 | 60.80
% | 0,08 | 0.08 | 0.07 | 0,078 | 87,07 | 0.9080 | 4044 10 1 3" | 1s5.28 |82 [0.9973 | 13.8¢ 144.38
Sl | 0an] 0.0 | 0.07 | 0.088 | sraan 47,36 17,398
M. ¥ 20,4900| 818,7 417,54 3465.16
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YIELD CALCULATIONS

nuwwo. 49 Y
wouns __461-473

FRESH FEED WET GAS REcycue| COMBINED) NET CHANGE YIELD BASIS Hy+CO FED
Kt Wt Balancs CQNDRRIATE
% mibr | 4w % miw L oBne] mh | b | mbe | o [H/MCF] ¥/sal| sal/he [gal/MCH_#/hr Unsats.
| 18,536 | 436,17 | 16,610 | 2,667 | 75,86 | 10,302 | 86,838 | 12,969 |=18,849 350,90 Disf it of
| 25,360 | 51,13 | 45,136 | 7,505 | 14,72 | 27,093 | 53,353 | 35,896 ~18,057 | 36.40
| 1.131 | 49,76 22 S,71) 163,32 | 14,206 | 15,357 | 17,037 | 2,560 113.54 [7.323 400 EP. 04818
| 0,379 | 10,62 2,320 0,376 | 10,51 | 1.430 | 1.818| 1.814 % !
. 0,263 | 2,61 5,635 0,011 116,61 | 5,496 | 3.667 | 4.405]| 0,748 | 12,00 0,774 on
G 2,023 | 0,327 | 9,17 | 1.256| 1.266 | 1.562| 0,327 | 9.17 j0.591 n.e
G, H,
30088 0,817 | 0,132 | 3,87 | 0,507, 0,607 | 0,639 0,132 [ 3,97 0,266
] 26,14 [1.622
&8 2,033 | 0,330 2.261] 1,261 1.591| 0.330 |13.85 0,895 | 432 | 3.2130.207 [ 12.49 0.806 | ®% | 1,999 l0.120 | 89.7 ]
o 53 | 0,088 | 1,68 | 0.145| 0.145| 0.183| 0,088 | 1.68/0,108 | #% | 0.3960.025
Selia 1,190 {0,192 110,77 | 0,738| 0,738 | 0,830 | 0,192 | 20,770,695 | 5% . 2,154« 10,23 10,660 | %1 ! 1,677 0,208 | 76.3 |
Gl 0,387 | 0,083 0,240 | 0,240 | 0,303 456 o.u#g.on 3466 0,236 | “% | 0,753 0,049
Ho ;
Salls 0.460 0,074 | 5,19 | 0.85| 0,285 0,350 48| 0.9 | 5.19 0,335 | *** | 0,952 0,061 | 85.1 |
H,.
Gt 0,083 | 0,013 | 0.94 | 0,051| 0,051 0,064 0,015 0,960,081 | 528 | 0,1780,012 | 0,94 jo.061 | %] 0,170 o.022
H,.
Cells 0,137 | 0,022 | 1,85 | 0,085! 0,085 0,022 | 1,850,119 | 5% | o | 1.86 0229 | 3%} 0,354 0,022
CaCe 2,449 7. 24,36 2,216 5280¢ 0,360
TOTAL 42,569 54950‘,31 64 9,64 | 62,091
15 :
H:+CO| 40,806 | ' scen 330,53 | 38,295 | 79,101 | 48,285 [-30,906
H./C0 1.65 | 644904 2.72 2 1.41
CUMULATIVE TOTALS RECOVERED: OIL 4,728 1127 " 728 11.270 04727
FCOMCH_Canlys [ Gyt gl | g/Mer | gaff | FFFLUENT T2 e
Previous Total SHIFT RATIO | 'O 0t 11,28 [7,177 10,2511.242 (107,67 (6,945 17.164 11,107
N WATER SOLURE
Current Period: | g s 14.18 /0,916 B.039] 1.7640.114 | 14,18 [0.915 1.764 0.114
(H)(C02) 6.6 o v
New Total i R (H:0)(CO) o ¢+ 46 8,092 21,0151.355 [121.85 [7.859 1.221
FRESH FEED CONVERSION — % ‘TOTAL FEED"CONVERSION —, | SELECTIVITY | Nl wATER 7,537 132.19 |8,526 B.328 15.8731,024
Contraction|  CO H, H,4cO| co H, I CO+H, | Co+iC+ | woss wmn h46.37 |9.441 17.6371.138
‘RYDROCARRON T
61 82,7 3 1) | 83,50 TG, + 50,60 {9,714 I
9/M3 = 16.91 X 2/MCF.
€c/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
P PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen s Fresh Feed 16138 |°APL 49.6 Tn Reactor at Start of Period | 390, Sereen Analysis Sedimentation
Natural Gas 425 Recycle 23512 Neut. No. 42.5 44,3 Fresh Catalyst Added 508 78, Mesh | Microny Microns “o
Generator Outlet a3 Combined Feed lsggso _|Sap- No- 51.4 Total 2000 [On401 19+ |4 & 80+
Reactor Inlet 399 ‘Wet Gas —Measured 5022 Hydrox. No. Catalyst Recovered 65 100 150 6645 40-80
Condenser Inlet Adjusted 6542 Bromine No. 80.9 In Reactor at End of Period 1975 150 105 11,0 20—40
Product Accumulator a2 Loss. 1520 Pour °F. 200 k<) 5.9 10~-20 i
Chemicals, % by K=C0s REACTOR ¢-p. Inches Ha () 256 62 - 2.0 0-=20
o -
e
No. Height 325 44 . 1.2
TEMPERATURES—°F. Recycle/ Fresh Feed 1.457 1 12 - 43,2 sa | 1.8
Oxygen 71 Inlet Velocity—ft.[sec. 1,405 2 43,2 - Th.4 55 | CATALYST
Natural Gas Py Fresh Feed Rate—SCFH. .| 15508 HEMPEL, DIST. % .API s 7444 = 105.6 60 Bulk Density, Lbs./Cu.Ft.
Generator per CuFt. Dense Bed | 1155 5 °F. 4105.6 - 342,0 | 240 Acrated 129
Quench Accumulator 158 perlh. Catalyst | 10,38 | 4 7.3 55.3 (cale) 0-12" 22 Settled w1
Reactor [nlet 346 400850 19.0 36,9 total 435 Compacted 149
Condenser Inlet 560+ 9.7 Particle Density, gm./cc. 4.2
Product Accumulator 64 Heat Transfer CALCULATED FROM dp H; Value, ml/gm. 4.08
gt ® ; p p
Catalyst No. Height Ste. Rate = 339,6  frare A. S. T. M. DIST. ON Density, Lbs./Cu.Ft. 13 N Surface, m? ‘gm.
! 12.0 | 695 |@ 850 psia & 525°F Naphtha °F. Tuventory, Lbe 2403 |
= C! AL ANA 1S
2 .2 44 1195 BTO/# BP 108 Bed Depth, Ft. 19,60 [CTEMICAL ANALYS
3 74.4 | 654  |Water in @ 175'F = 143 Bru/d '* 130 Volume, Cu Ft _| 13,08 re
4 105.6 Heat Transferred/1b.|atesm | 5% 235 ¢
= o
s 136.8 | 653 lose BTy e 351
H
6 168.0 656 1052)(359.6) = 357000 BTUAlr =T 309 -
oW e
7 199.2 649 !Ave, Bed Temperature| K20, W % basi
. -
8 230.4 645 = 68 F X-Ray Anaiysis—
FexoCs
9 261.6 639 4T = 658-525 2 133°F b
Feals
. 10 292,8 639 [Tube Ares = 30.9 rtf ot |
K= 0 Fe
| 2 342.0 39 |! K = a7
| ‘GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
. #br
HOUR | 1300|2100 |ospo [AVERAGE | M/HR < H ° Mol % ";/“0‘6_, H ° Measured Ac. Wt Balance
O o »! CP
FRESH FEED o | 0,46 |10.687 21,448 [V O 269,88 206,75 329,63
[
36,68 |36.32 |36.49 |36.407 15,536 |15.536 15,534 oo o 66.00 86,00 78.31
B
16 59.71 [59.85 |50.573 |25,360 50,720 zée i 131.77. 1131.77 146.37
CO,
2.56 | 2.90 | 2 2,657 | 1.151 | 1151 s.ﬁ 0.268 | 0,268 0.536_| O™ 467,65 484,52 549,31
W FRESH FEED
0.81 | 0,98 | 0,88 | 0.890 | 0.370 0,367 549.31
'WEIGHT BALANCE|
0.81 | 0.08 | o.383 | 0.163 | 0.163 | 0,652 11.921 |11.921 |47, P 85.13
12,9039 1224 | 2,408 | 7,344
'WET GAS FACTOR|
1,302578 |
INDICATED LOSS—SCFH
A st 500 ScPH
BALANCE/
WET GAS 0100| 2100 _| 0500 LIQUID PRODUCT RATES
T
Lo [16.91 | 16,66 |16,38 |16.610 VR | PRESUR] TEMP. | SCEH| M.W. | M/HR |HOUR GAGE | GAL «F | racror | caLated WA 3 E5N
He 308.0 | €6.0 o
Phe 144,67 | 45,44 [45.41 146,136 ey mrep 712k | 382,05 |69 0,905 7
99;!0 42 | 25,13 |29.27 (22,938 79431 84712 20,3578 99560 18138 1.4878 ! 42.569 3"‘/‘ 339,49 170 10, 49,6
1732 | 6443
2.28 | 2,42 | 2.320 | i cas ) 42.5¢ | 6.605
5.43 | 6.11 | 5.633 | 158,44 0,996 | 5022 N.19807. 13.247 10104 | 98,28 [65 {0.9975 | 98,08 10,247 |
117.1
2,02 | 1,07 | 2,025 |opovers - 4" | 18.61 |80 |1,0000 | 18,81
79,28
0.82 | 0.81 | 0,817 | 115,3¢ lo.9493 | 22308 1.19e07/ 59.082 2.0
117.1 1.76
| 101 | 2,00 | 2,085 |ppep, .
0.6 | 0,17 | 0,253 | s.08 og453 | aue Raweor| g.pse ™ ™lsw |e0e.94 170 lo.svesss ]
2071 12 62,081
1011 | 1.84 | 1.190 |y,ymaLcal 2'3 |79 10,99775/106,1) | 10,8 |1581.8
0.35 | 0.¢4 | 0.307 | 28,43 | o.gs30 | sses D.irrel 4.7 190,83 | 8,808 15,878 |
s 0u44 | 0,48 | 0,460 | oo .
CeH..
Tied 0,13 | 0,06 | 0,083 | 87,07 30,9868 | 4040 10,657
[
st 0.15 | 0.35 | 04137 | ¢
M.¥. 20.3787] 215.7




THE TEXAS COMPANY — MONTEBELLO LABORATORY nonvo. S0 W
YIELD CALCULATIONS wouns _AT3-497
WET GAS wecvas] M ] wer crance ] YIELD BASIS Hi+CO FED
/e % [reBime | o | whe | mbe | wie | e [BMCF] Hcal] salhe M B nck.
434.41(26,777 | 2,667 | 74.70 |10.348 | 26,865 13.003 |-12. 9,70 Distribut’dn of
| 50.72144,327 | 7.047 | 14,81 27,333 | 62.490,54.380 1-18.110 364! '
48,94/22,085 | 3,664 (160,81 14,172 | 15,285117,626 | 2,542 111,87 L] 400 04516
o {2,080 | 0uase | 12.20] 2,268 | 20,17 | 1.408 | 1.8600 2.7 0,184
i |07 | 0477 | 2.84] 6,180 | 0.982 | 15.75 | .11 | 3.988| 4.793 | 0.805| 12.91/0.887 5604 0,044
&R 2,087 | 0,329 | 9.23 | 1.275 2,606 | 0,329 9.23/0.509 71,7
S 0.6817 | 0,130 | 0.504 | 0.504| 0,654 | 0,130/ 0.254
C+Ce 26,05(1,690
G 2207 | 0.355 | 14,20 | 1.300 300 1,655 | 0.335| 14.10/0.915| 432 | 3,264 0.212 | 12,690,823 | 8% | 2.050/0.132 88,6
ey 0275 | 0.043 | 1.90 | 0.168 | 0.168] 0.211 | 0.043| 1.90[0.123] 4% | 0.4smj0.028]
G 1.153 | 0.183 | 10.27 | 0,711 | 0,711 0.804 | 0.183 2.054 {0,133 9.vs%o.ese§ 610 ; 1,59810.104 [74.7
e 0.393 | 0.062 | 3.60 | 0.242 | 0.242 0.304 | 0,062 3.60[0.234 48 | 0,741/0.048 s.eoﬁo.zu' 486 | 0.741,0.,048 |
Gl 0.460 | 0.073 | 5.12 | 0.284 | 0.284' 0.357 | 0.073| 5.12|0.332 | 545 | 0.930(0.062 | 5.12]0.332 ' 545} 0.930|0.062 [86.9
Gl 0.067 | 0,011 .79 | 0,041 | 0.081 0.052 | 0.011! ©6.79]0.051| 928 | 0.160{0.010| 0.79}0.051 | 82| 0.150]0.010
St 0.135 | 0.018 | 1.51 | 0.070 | 0.070} 0.088 | o0.018| 1.51|0.098/ 5% |0,273/0.018] 1.51l0.088; 5% 0.273/0.018 |
CCe 5 . . . N 37.29|2.419 7.869 0,510 | 33.46.2,170 5.73110.372| |
ToTAL : 15,890 |326.10 [6).665 {104,008 ) . .
B+C0 os | " Scen 9.4 | |57.679 | 78,345 47,393 | 30.952
H:/C0 1,62 | 648634 2,64 2,05 1,41 - H
—(SUMULATIVE TOTALS .| preLoper | foms o 71,734,653 11.010]0.71¢ | 71,734,653 |11.010{0.714
Previous Total SAIFT RATIQ | T O 109.02|7,071 18.879 |1.225 [105.19 16,823 16,741 1,088
Gurrent Period | " a0, o8 '::i'u:n:‘:i‘ 14.54[0.943 [7.97d 1,623 0,118 | 14.54 0,943 1,823 0.118
New Total _ e | OO roouers ¢+ 123.56 |8,015 | 20,702 |1.343 [119.73 |7.766 | 118,564 |1,204
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —%, | SELECTIVITY | NI wATEt 7,584 [136.64 |8,863 |8,32616,407 1,084
Cmm((ion| co H, Hz+CO co Ha ‘ CO+H, Cat+ /G + 6R0SS WATER 151.18)9,806 18.230!1.182
2,49 49,67 | o9 | oot 149,6119,708
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 445 Fresh Feed 16069 °APT 49,3 10.6 In Reactor at Start of Period 1975 Screen Analysis Sedimentation
Natural Gas 424 " Recycle 23377 Neut. No. 40,4 41,2 Fresh Catalyst, Added 602 91 Mesh | Microng T Microns e
Generator Outlet 412 ‘Combined Feed 39446 Sap. No. 48,3 42.2 Total 2086 On 40} 419+ 5.2 80+
Reactor Inlet 398 ‘Wet Gas —Measured Hydrox. No. Catalyst Recovered 86 100 150 71.6 40—80
Condenser Inlet Adjusted 6395 Bromine No. 78,5 In Reactor at End of Period 1980 150 105 14.6 2040
Product Accumulator 71 Loss 1406 Pour °F. 200 4 6.0 10-20
Chemicals, by K2COs 10,0 REACTOR d-p, Inches Hz0 20 | 62 16| 0 |
No. Height ® 525 | 44 0.6
TEMPERATURES—°F. Recycle| Fresh Feed 1.455 1 12 - 43.2| sa B 0.4
Oxygen 425 Inlet Velocity—ft. sec. 1,393 2 43.2 - 744 ES CATALYST
Natural Gas 698 Fresh Feed Rate—S.CFH. 15417 HEMPEL, DIST. % 'APT 3 24.4 ~ 105.6 58 Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed | 159 6 °F. 4 105.6 - 342.0] 228 Aerated
Quench Accumulator 42 perLb. Catalyst | 10,67 | 4% 72,3 | 55.8 (cale) 0m120 | 2 Sertled
Reactor Inlet 373 400550 21.6 | 35.7 totel 421 Compacted 158 |
Condenser Inlet 560+ 6.1 Particle Density, gm. ‘ce. 4.2
Product Accumulator 72 Hest Transfer CaloulBtions CALCULATED FROM dp Hj Value, ml. ‘gm. . g&h'&,,4
Catalyst No. Height * Steam Rate = 351.6 # A. S. T. M. DIST. ON Density, Lbs./Cu.Ft. 113 N2 Surface, m* /gm.
1 12,0 | 690 @ 851 pata & 525°F Naphtha °F. Inventory, Lbs. 2845
2 43.2 647 2 1198 BTV/‘ IBP 104 Bed Depth, Ft. 19.18 CHEMICAL ANALYSIS
3 744 | 653 Water in @ 168°F = 136 BTU/# '* 140 Yolume, Cu Pt | 12.65 Fe
4 105.6 Heat Trensferred/1b.| stesm | 5% 238 © N
5 156.8 | 655 = 1089 B1p bl 352 °
L] 168.0 | 654 |(1089)(361.6) = ¥ arafe =P a02 "
2 199.2 | 648 |kvo. Bed Temperature| K20, W 5 basis Fe
| 8 230, | 44 = ess’® X-Ray Analysis— i
9 2616 | 630 |dr s 658-525 = 133°F) FeaoCs
10 292.8 | 638 |Tube Ares = 30.9 rtf Fes0.
2 seo | sz |5z Rilser— o[ %0 Fe
‘ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR [1m 2100 0500 |IAVERAGE M/HR C H o Mol % M/Hr C H o Me"‘i;:;, T At. Wt Balance
FRESH FEED Qooo | .50 1192970 21,444 |VET O 260,96 206,99 326410,
oo 137,65 | 35.74 | 36,50 | 36,590 | 16.500 | 15,508 Do it 65.35 | 65.33 7173 |
M, l68.52 | 60.10 | 59.43 | 59.350 | 25,157 50,314 2. ek 137,68 [137.68 _ 151.18
%0 | 269 | 2.69 | 2,49 | 2,623 | 1012 | 1112 z.2ea| oo | 3,00 | ouzes | o.zes 0.570 ™" 472,95 [500.00 549,01
Boe | 078 | 1,39 | 0.80 | 1.080 | 0.e32 Boe | 202 2 Dtk 549.01 549.01
. | 08 | 0,08 0,69 | 0,437 | 0,177 0.177 | o.708 % | opoas |12.000 WEIGHT BALANCE 8615
12,9524 %‘nx‘" 8.49 1.249
9,389 | g.‘l;l'-‘ WET GAS FACTOR| 1.201766
16,788 | 38 " &‘H'.; 2'832 INDICATED LOSS—SCFH 500
BALANCE| 99.85 98,70 101,81 TOTA L014
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
Doe_|16.36 | 16.58 | 17,59 | 168,777 VR | eresson] TEmP. | S.CEH| MW | M/HR | HOUR GAGE | GAL | °F | FACTOR | GAL AT&d 40l
Yoo lee.e1 |ad.62 43,38 [44.327 | o il Ot rap | 330.40 |62 10,9990 13380621 49.3
s 22,67 25,35 | 22,93 | 22,983 79,31 6,78 |20,3157 16089 [1,49603 42,387 *30% | 98,28 {65 |0,9975 | 98,034| 6,516
Boo | 2,07 | 2,60 2,28 | 2,988 | cas o060 | T3 r._..v—."o 42
CHi | 6,88 | 5.43 | 6.43 | 6.180 | 158,44 | 6.56 | 4,0864 | 0.9857 | 4989 1,18800 13.160 -
G |21 | .08 | 2,08 | 24067 | pevere ees 12040 »
&L 0,85 | 0478 | 0,87 | 0,817 | 115,14 | 8.45 | 09469 | 22276 758
2.16 | 2,01 | 2,307 [p00 399.5 | 1800
0.28 | 0,28 | 0.2 5.02 | 9 | 1102 h.187008 2,007 [WATER7ee
T Y 398.6 | 120,0 | £3877 61.665 o
| 0.0 | 0.44| 0,308 | 28,43 | 20,9508 | 0,6636 | 8577 122616 14711
0u49 | 044 | 0460 | (riery 51214 | 316.58 |76 | 16,608
0.06 | 0,08 0,087 | g7,07 | 0.9868 | s036 10,646 o | 8.8
0,00 | 0,34 0,113 | oy 8.1
M.V |20.5 2187 | 8 2 361,080




THE TEXAS COMPANY — MONTEBELLO LABORATORY nun o, 49 X
YIELD CALCULATIONS wouns __497=621
FRESH FEED WET GAS RecycLe| COMBINED| grmupr| NET CHANGE YIELD BASIS H;+CO FED
mibr | #me % [—pnveBdaee | | ke | mie | mie | e /MCH_#/hr [F7HCE | BT, Al VM CF| Vo
10.568 | £95.70/18.927 | 1,178 | 32.94 | 4,130 {14,688 | 5,308 92.380 242,78 n of
16,220 32.70(39.004 3.378 6.81 {11.860 28,080 [18.R36 12,044 | 25,89 1
0,763 | 33.88/27,070 | p.p8s [100.89 | 8.0p7 | 8.7e0 |10.313 | 1.523| e7.31|6.833 = 0,701
1,010 | 0,288 | 7.90] 2.233 | 0,180 | 5.30 | 0,662 | 0.044 | 0.851 m—eio 0,174
287 | 0,080 | 1,28 7,333 | 0,619 | 9.93 | 2.176 | 0.288 | 2.794 | o.539| s.65 s50e 0.080
Gl £.350 | 0,197 | 5.58 | 0.691 | 0.60) | 0.888 | 0.197. $.53 _ls7.2
Gl 1215 | 0,004 | 2.85 | 0,350 | 0,330 | o424 | 0.004| 2,85
C+Ce 17,011,678
ey 2.760 | 0,253 | 9.80 | 0.818 | 0.818 | 1.051 | o0.233| 9.80l0.966] 432 | 2.p69/0.224| m.g2i0.889! %% | 1.411/0.130]83.2
Gl 0,557 | 0,047 | 2,07 | 0,165 | 0,165 | 0,212 | 0,047, 2,07]0.204| 4% | 0,4880,048
o) 1.610 | 0,156 | 7,65 | 0,477 | 0,477 0,633 | 0,136 7.63l0,752 %% | 1,626/0,350] 7,280,724 %%/ 1,189 0.127]80.2
Galks 0.597 | 0,034 | 1.98 | 0,118 | 0,118 0352 | 0,034 1.98]0.205| 4% | 0,070,040 1.98/0.186  “*® | 0.407/0.040
Gate 0.515 | 0,065 | 3.02 | 0,152 | 0,162 | 0,195 | o0.043] 3,02[0.207] 545 | 0.554|0.055| 3,020,207 ®4| 0,564/0,055 |88.0
St 0,070 | 0,006 | 0.45 | 0,021 | 0,021 | 0,027 | 0,008, 0.43/0,062| 5% | 0.082/0,008| 0.45/0.082] %®| 0,082/0.008
'C“-l'.lsl‘z 0,093 0.008 0.67 0.028 0,028 i 0,036 0.008 0.67]0.066 had 0.121:0.012 0,67 0.066 554 0.121/0.012
i £5.602,522 5.447.0.537 | 22,17 2,185 3.76410,371
TOTAL | 372,16 8,444 189,80 [20.65¢ |57.557
He+CO s 4,552 42,768 20,542 |-22,226
H./C0 L 1,54 | 985027 7 1.9 | 287 | 187 -
T LA AL e T e EFFLUENT | OW0 o0 61.18/6.024 9.490/0.935 | 61.16 6.024 9.49010.936
Previous Total .} SHIFT RATIQ | PO ot 86,76 |8.546 14,937 |1.471 ] 83,33(8,208 13,254 1,306
Gurrent Period L w0 5.0 ::im?n: 12,771,258 |8.011 1.694 0,157 | 12,771,268 1.59410,187
New Total e e e | (H200CCO) PRODICTS ¢ 99,639,804 16,5511.628 | 98.10,9.466 14.848(1.463| |
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —9, | SELECTIVITY | M WATER 5,962 1107.41110,.5808.32812,8097 |1.270 N
Contraction| ~ CO H,+CO co I Ha ‘ CO+H, | Ca+/G+ | 6R0SS WATER 120.18)11.85¢ 14,491 [1.427
08,68 |79.10 | 83.00 | 63.68 | 45,74 o7 | 5.0 | et 116,54 11.:;
9/M3 = 1691 X = MCF
<c/M3 = 141.3 X gal/MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 430 Fresh Feed 10678 AP 51.5 10.7 Tn Reactor at Start of Period 1778 Screen Analysis Sedimentation
Natural Gas 412 Recycle 11242 Neut. No. 8.8 3849 Fresh Catalyst Added 87z 101 Mesh | Micron: 3 Microns "o B
Generator Outlet 411 Combined Feed 21820 S No. 45.3 41.0 Total 1879 (9n 40 A5+ e g 80+
Reactor Inlet 400 ‘Wet Gas—Measured 2082 Hydrox, No. Catalyst Recovered 15 100 150 6.6 4080 !
Condenser Inlet Adjusted 3832 Bromine No. £85.6 In Reactor at End of Period 1854 150 105 10.8 2040 :
Product Accumulator 386 Loss 1780 Pour °F. 200 74 4.8 10-20 ¢
Chemicals, % by K COs 11,0 | RBACTOR dp Inches K0 250 |62 1 020 ©
No. Height ® 3% |44 1.0
TEMPERATURES—F. Recyele/ Fresh Feed 1.088 1 12 . 4as.3  sa B 12
Oxygen 454 Inlet Velocity—ft. [sec. 0.7885 2 43,2 7 62 CATALYST
Natural Gas 7435 Fresh Feed Rate—S CFH. 10152 HEMPEL, DIST. % API 3 74,4 = 105.6 61 Bulk Density, Lbs./Cu.Ft
Generator per Cu.Ft. Dense Bed 894 205 °F. 4 105.6 - 342.0 200 Aerated 122
Quench Accumulator 18 per Lb. Catalyst 732 | 75.0 57,1, (cale) 0-12% 25 Settled 123
Reactor Inlet 445 400-850 18.8 36.6 total | 404 Compacted 145
Condenser Inlet 550+ 6.4 Particle Depsity. gm. /cc. 3,8 |
Product Accamulator 66 Heat Transfer Calculktions CALCULATED FROM dp | N .},!3 Value, mi./gm. 15403
Catalyst No. Height * Steam Rate = 328.1 ¥/nr A.S.T. M. DIST. 0} Density, Lbs./Cu.Ft. 121 2 Surface, m? /gm.
! 12,0 | 744 |@ 756 pats & 513°F Naphths °F. [nyentory, Lbs. 1587
2 .| s = 1198 BUU/F 18P - Bed Depth, Ft. 7.1 [CHEMICAL ANALYSIS
3 74,4 | 654  |Water in @ 173°F = 141 pru/f ™ 13¢ Yolume, Cu Pt 21.36 Fe
4 105.6 Heat Transferred/lb, steem | 5% 226 °
5 136.8 543 % 1057 BTU 90% 46 o
| & 168.0] €53  |(1057)(326.1) = 348000 RTU/fe °T 399 R’
| 7 199.2| 605 |kve.Bed 7.8 K20, W 7% bass Fe
8 230.4 598 2 854°y X-Ray Analysio—
] 261.6 | 696 AT = 654-513 3 141°F FeanCs
10 292,8| 594  |Tube Aves 3 30.4 rt? | Feste
L 32 seeol ses K= HEPmgye ma b
| GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR |1500 100 08500 IAVERAGE M/HR (4 H o Mol 9, M/Hr C H o Messi;:dl At Wt Balance
FRESH FEED ) Qoo | 0,47 | 7,382 so1e |VET A 121,47
Lo 38,72 | 37,66 | 37,13 | 57.837 | 10,558 | 10,5858 10,568 Lue o 48,67 | 48,67 . 61.16 |
B |s7.02 | s8.27 | 59,11 | 58,153 | 16,221 2,442 e WATER 95,64 | 95.64 . 120,18 |
%0 | g4 | 3,00 2.57| p.vsn| o.763| 0,76 1,528 0,62 | 0,162 0,34 [T 265,78 295,38 371.16 |
Moo | 120 | 0,90 1.05| 1,010 o.282 0.208| i 371.16 sm.ae
%4 | 062 | 0.08| 0,16 0,287 | 0,080 0.080| 0,320 | 7,951 | 7,951 | 51,724 WEIGHT BALANCE 71,61
M W 3019 0,855 | 1,710 | 5.130
i) 6,970 | 3.485 0,449 | 1,347 | 3,632 WET GAS FACTOR ‘
11,401 | 30,732 (35,569 EHEE R INDICATED LoSS—SCFH 500
BALANCE| 101,85 97.88 102,85 1,194 | 40,504 15,138
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
Do |24,28 | 13,96 | 1384 | 13,927 V| rRessund TEMP. | SCRE| MW, | M/HR | HOUY GAGE | GAL | °F | FACTOR | GAL AT&] shPh 4 B
P3. 141,63 | 39,30 | 30,06 | 39,994 | rmeeu resp 998 s OIL | 903 68 [0,9970 | 374,37 49.3
99:‘"5 25,43 £27.89 | 27.89 | 27,070 79431 0.9859 | 10678 1.47528 27,908 614% 538,40 (62 [0,9990 338,06 8,516 236,60
Boo | 2,08 | 2,50 2447 2,285 |y as o6t 36,31
i | 7,00 | e89)| 7,08 v.sss ]| 50,54 0,9943 | 2052 5.418 2111 | 156,54 11,0010 | 166470 | 51,8
E,Tm 2,05 | 2,56| 2,60| 2350 |rrcvas e 003 | 1588 lss 0.9080 | 13.85| 6.8 924,84 | 48,67
330 200 | 1,13 113 115,14 | 0,9469 | 10234 | 1.13671 26.095 4109 7,00| 7,535 |
G 2,80 2,80 | 2,98| 2,760 |peep 1e.7 180,85 1168.14
GE | o.es | 0440 | 0,867 5,02 | 0,048 | 2008 |1.1367) 2680 [VATER7i0 | 371,34 |74 o.9985 | 370.88| 10.6
SMy | 2.85 | 1.69 1.61] 1.610 | naturaLca 19,0 | 11543 £0.65¢ 51113 | 516,58 |75 |0.9983 | s16.08| 8.293
| 28,45 | | 0.893) | seez |1.e8 54.54 458,30
oxvemn e a1k |238,00 les l0.999¢ | gav.07] 20.7
27,07 | 0,9880 | 2792 P lowd | 16.49 /a8 10,9998 | 15.48! 8. 95,64
STEAM 898,39 11,539 |
215.7 5 228,24 98




THE TEXAS COMPANY — MONTEBELLO LABORATORY AU NO, _M_L__.

YIELD CALCULATIONS wouns 521088
FRESH FEED WET GAS Recvciz| COMBINED) gerumr) NET CHANGE YIELD BASIS H:+CO FED )
% whe | e % el | whe | whr | whe | mbe | g [H7WC] wal/he TgavMoH Wb | @l U,
mmer/ 62 | 15.30 | 1,217 | 31.29 | 3,722 [14.348 | 4,850 |- 0.500 966,53 Dis ut of
26,441 | 33,15 | 3.427 | 6.01 11,431 27.882 [14.838 |-13.014| 26.24 1
2,48 | 0.699 | 30,76 | p6.38 | 2.p16 | 97,51 | 7.382 | 8,081 | 9,808 | 1.617| 66.76] 6.50 200 X2 0.626
1.8 | 0,352 | 9.5 | 2.7 | 0. 6.10 | 0,607 | 0,939 | 0,789 «NAJQ 0.188
% | o8 | 0,079 | 1.7 | 7.38 | 0 | 9.95 | 2 2,164 | 2,685 | 0,541 8,80 5508 0.078
Gl 2.45 | 0.208 | 5.78 | 0.686 | 0.686 | 0.802 | o0.208! 5.78 : l6pa1 |
G 1.10 | 0,092 | 2,77 | 0,308 | 0,308 | 0.400 0,092 2,77
C+Ce 17.23! 1,68
G 2,92 | 0,245 | 10,31 | 0,817 | 0,817 | 1,062 | 0,245| 10,51| 1.004 432 | 2,387/0,232 | 9,28 10,906 | 82| 1,.485/0,145 |87.!
ot 0.43 | 0,086 | 1,59 | 0,120 | 0.120 | 0,156 | 0,036 1.,59| 0.158 42 | 0.375!0,057
o) : 1.75 | 0,145 | 8.14 | 0,484 | 0,484 | 0.624. | 0.148] 8.14| 0,793 5% | 1,628(0.150 | 7.75 |0.753| 810 | 1,267|0.123 [79.4 |
S 0.45 | 0,038 | 2.21 | 0.126 | 0.126 | 0,364 | 0.038! 2.21| 0,214 488 | 0.456/0,044 | 2.21 0,215 *% | 0.455]0,084
Gofe 0.65 | 0,055 | 3.72 | 0.176 | 0,176 | 0,229 | 0.053| 3.72| 0.363 545 | 0.683/0,067| 5.72 l0.363| 5% | 0.685|0.087 |62.9
el 0,13 | 0,011 | 0,78 | 0,056 | 0,035 | 0,047 | 0,011 0,79| 0,077 %% | 0,150/0,015| 0.79 0.077| 55| 0,1500,016] |
e 0,15 | 0,013 | 1,09 | 0.042 | 0.042 | 0,086 | 0,013 1.09| 0,108 5% | 0,197/0.008| 1,08 0.106 %*| 0,197 0,000
GG 27.85] 2,71 5,875 10,573 124,82 |2,419 4,237.0 —
ToTAL 8,401 187,16 |27,902 56,180
HetCO 4,544 42,200 |19,677 |-22,523
He/CO | 31,86 | 1,86 | 074563 3,07 1.94 | 3.07 1,37
B C;')jl“c";"a;‘yz'gﬂ Tg){f:j‘ e T | EFFLUENT RECOYERED O 56.80] 5.53 8,834 0,861 |56.80 5,536 8.85410.861
Previous Total ' .| SHIFT RATI0 | ™M % 84,65/ 8,25 14,709 1.433 181,62 |7,954 13,071 1,274
Current Period | : B ?’ (H2(C02) 4.6 '::(!iﬂzﬁf . 13,63 T:j?.is! | 1,7010,166 [13,53 |1.319 1.701/0.,166| |
New Total . e | #H:0)(C0) PODUCTS €+ 98,18 16,410(1,599 |96,15 9,273 14,772|1.440| |
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9, | SELECTIVITY | NI WATEt 6,362 114,61 1.34)
g,,...m;ou| co 1 H, Ha+CO co ! He | CO+H, | G+ /G+ | 6r0ss WAt 128,14 | 1,507
'HYDROCARSON
70,18 |.89.49 |79.16 66.27 | 46,73 | 53,87 | 85,07 | wm—t+ 115.41[11.2¢

9/M3 = 1691 X 3 /MCF.
cc/M3 = 141.3 X gol/MCF.

‘OPERATING CONDITIONS PRODUCT TI CATALYST DATA
PRESSURES PSIG RATES SCFH. oIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 434 Fresh Feed lLoss2 *API 51.7 In Reactor at Start of Period 1864 Screen Analysis Sedimentation
Natural Gas 415 Recycle o608 Neut. No. 24.0 water Fresh Catalyst Added 50z 76 Mesh | Micron: T Microns % N
Generator Outlet 415 Combined Feed ip1200 |Sap- No. 31.8 lsemple. Total 1940 [On 90 49+ Hig o 80+
Reactor Inlet 402 ‘Wet Gas—Measured 1991 Hydrox. No. Cgtalyst Recovered P 106 7143({ 72.1 40--80
Condenser Inlet Adjusted ma72 Bromine No. 95.8 with In Reactor at End of Period 1937 150 105 9.7 20—40
Product Accumulator 388 Loss. hss1 Pour °F. 260 74 2.6 10-20
Chemicals, % by K2GO5 weter REACTOR d-p, Inches Hz0) 50 |62 0.4 0—20
No. Height * 325 44 0.4
TEMPERATURES—°F. Recycle/b‘resh Feed 0,99 1 12 - 43,2, 58 <325 0.2
Oxygen 495 Tnlet Velocity . sec. 0,766 2 43.2 = 744 gz | CATALYST
Natural Gas 786 Fresh Feed Rate—SCFH. 10261 HEMPEL, DIST. % .API 3 74,4 = 105.¢ 64 Bulk Density, Lbs./C'\:.'F(.
Generator per Cu.Ft Dense Bed| g5 25 °F 4_105,6 - 342,0 225 Acrated 144
Quench Accumulator 122 per Lb. Catalyst 6.8 | ** 72,6 | 57.8" (cale) _ o0-12° | 24 Settled 146
Reactor Inlet 455 400-550 18.3 36,7 __total . | Compacted | a7
Condenser Inlet 350+ o1 ! Particle Density, gm.cc. a1
Product Accumulator 72 at Pransfer Galeuletions CALCULATED FROM dp NHs Value, mi/gm. 25,33
Catalyst No. Height™ Ste Rete = 340.6 #/hr [A. S. T. M. DIST. O} Density, Lbs./Cu.Fr. 123 2 Surface. m? /g
1 12,0 756 |@ 769 psis & 514°F Naphtha °F. Inventory, Lbs. 1489
s CHE] ALYSIS
2 5.2 650 1198 BTU/# IBP 108 Bed Depth, Ft. 18,16 |CHEMICAL AN,
3 74,4 | 662 Heat Transferred/lb, stesa | '** 150 Velume, Cu Ft 11,99 Fe
4 105.6 = 1050 BIU 0% 0 ¢
5 - 90% o
136.8 | 647 (1050) (340,6) = 366500 BTV, 358
H
] 168.0 | 657  |Ave. Bed EP 402
= 860" Pop——
199.2 608 = 660°F 98.0 K20, W+, % basis Fe
8 50, o X-Ray Analysis—
2304 | 598 47 = 660-514 = 146°H y Analysis:
Fezol.
® 261,6 | 597 £ 31,9 £t b
N = = Pe304
1o zem.s| se3 By (ma -
12 542.0 564 : e
‘ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
oy
our | 0s00 AVERAGE | M/HR < H ° Mol % | M/He ¢ H ° e At Wt Balance __|
0: 0,045 WET GAS
FRESH FEED siono | 0,47 | 7,356 14,802 117,01 146,39 187,16
€0
Qoo {3711 0,626 10,62 10,628| o0 o 44,30 44,30 56.80
H 'WATER
. |s8.38 6,441 32,882 e 100,23 100423 128434 _|
. €O, AL
%o | 2,48 0.699 | 0,699 1.398| &= | 1,68 | 0.160 | 0,160 0320 | 261.5¢ 290,98 398,10 |
N, FRESH
Neow | 2018 0.332 | wos | 2,16 | 0,208 FEED 372,30 | s72.10  372.10
L Ci, -
i | o8 0,07 | 0,07 | o, wol: |g2,a1 | 7.830 | 7.830 | 31.320 oo 70.29
G, H,
MW 13,2059 39062 | 8,85 | 0,844 | 1.688 | 5.084
H,0 C.H, 'WET GAS FACTOR|
woie 6.517| 3,259 45 | 4,65 | 0.443 | 1,329 | 3.544
T CH, | 0.086 | 0,008 | 0,024 | 0,06 INDICATED LOSS—S C FH
11.404 | 59,715(15.283] *#% | 0,06 | 0,004 | 0,020 | 0,048 500
BALANCE 103,19 99,20 101,08| TOTAL 21,053 | 40,036 15,122
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
T
13.50 s PRESSUR TEMP. | S.C.E.H| M.W. | M/HR | HOUR GAGE | GAL. °F | FACTOR | GAL AT& a?é’ﬁ, 3 E5N
hoz.2 | e1.7
40,78 — - ‘ O | 51303 | 206,37 |74 10,0950 | 204,928 51.7
26,38 79,51 | 4,690 20,4168 | 0,9706 | 10882 |1.4808 | 28,177 2111 156,56 (58 11,0000 | 156,697 6,430 310,11 44.30
1.202 | 72.2 "
2,17 WET GAS 48,22
7,38 50.54 | 8,78 10,0887 | 1991 11,1840 B.262 6,890
02.5 | 1£6,7
2.45 RECYCLE
G | 240 215.0¢ | 3,844 |o.0412 | 0647 |1.1340| 25,447
o] 08,3 | 126.7
G | .02 BLEED
G WATERg ¢ 2 9619 | 322 2
a9 0.45 5,02 | 10,9412 | 961 [1,1340| 2,535 611 323.12 (76 [0.9! o 0.7
4.8 | 201.7 | 298 27,982
G | NATURALGAS g 415} |236.01 |66 |0.00042 | 257,670 6.28 701.6d 100.23
Sills | ous 28,43 | |o.8865 | 3615 |1.2188| 9.538 84 18,095
GH, 33,8 | 88.8
ok | 0.83 OXYGEN
% | oas 27,07 __| 6,00 788 | 0,972 | 2700 "~ | 7,388
33,0
STEAM
MY p2.2794 |215,7 | 8,20 [0.3020




6

THE TEXAS COMPANY — MONTEBELLO LABORATORY ‘ AUN o, 220
YIELD CALCULATIONS wours _144-168
FRESH FEED . WET GAS ReCYcLE| COMBINED) ppriyent| NET CHANGE VIELD BASIS He+C0 FED
B At. Wt. Balance B CONDENSATE POLYMER 7
% m/hr #/hr % m/hr | B/hr | m/hr m/hr m/hr m/hr | #/he [ B/MCF| #/gal| gal/hr |gal/MCF| #/hr | #/MCF | #/gel] gal/hr [gal/MCF|Unsats.
o | 34.5 | 5.508| 156.74] 2.63 0.101 2.84 | 0.600| 6.198 | 0,701 | 5,497 | 4 gph | #/bn 4 gph
H: | 50.5 | 9.656 | 10.31 40.65 | 1.s6s .12 | 9.273 | 18.920 | 10.838 |- 8.001 400 |70.3 | 4.158 98.0 | 4.075
0 | 2.4 | 0.389 | 17.12] 21.00 0.809 35.59 | 4.793 | 5,182 | 5.602 | 0.420 | 18.47 | 3.195 400/550| 17.0 | 1.008| 91.4 0.91;1
Moo 2.9 | 0.146 | 4.09| 3.70 0.142  3.98| 0.844 | 0.990 | 0.986 ) 550+ | 12.7 | 0,751 114.6 | 0.861]
CH., | 2.7 | o0.438| 7.01]15.81 0.608 9.73 | 3.606 | 4.044 | 4.214 | 0.230 | 2.72 | 0.470
Gl 5.30 0.204 5,70 | 1.210 | 1.210 | 1.414 | 0.204 | 5.70 | 0,986 ca  |59.1 4,37
GH 2,39 0.092 2,76 | 0.545 | 0.545 | 0.637 | 0.092 | 2.76 | 0.477 c3Polly 3.82 0.639|
Ci+C. ‘ 11.18 | 1.934 Tar 0.58 0,073
St 4.59 | 0.176 | 7.40| 1.048 | 1,048 | 1.224 | 0.176 | 7.40 | 1.280] 432 [1.713 | 0.296 6.28
G, 0.71 | 0.027 | 1.21| 0.162 | 0.162 | 0.189 | 0.027 | 1.21 | 0.209 424 | 0.285 | 0.049| C4Hg 0.246 | 68.0
G 2.31 | 0.089 | 4.98| 0.527 | 0.527 | 0.616| 0.089 | 4.98 | 0.861] 3% | 0.996 | 0.172| C4Poly 610/ 0,549 | 1.5
Cille 0.43 | 0.016| 0.94| 0.098 | 0.098 | 0.114 | 0.016 | 0.94 | 0.162) 486 | 0.193 | 0.033| caH10 48 | 0,193 | 68.0
Glle 0.50 | 0.019 | 1.30| 0.114 | 0.114 | 0.133| 0.019 | 1.30 | 0.225| 545 | 0.239 | 0.041| CaFree Gaso_ 5* | 4,955 | 5.8
Gl 5.25 C4Poly Ter | 5% | 0,062
Gl 5.54 554
GaCe 15.83 | 2.738| 3.426 | 0.593
TOTAL 16.227 |204.27 3.848 79.55 | 22.823 | 39.075 | 31.470 gal/hr. |gal/MCH BPD
H.+CO 15.254 |5781.8CFH. 1.666 9.873 | 25,127 | 11.539 }-13.588 basoline 5.941 1.0276 | 5571
H./CO 1,72 1729715 15.5 15.5 3,05 |15.5 1.47 Diesel | 0.919 [0.1590 | 862
HZ+C§E‘M ULéZII‘ZE Tg:;f’ﬁ T | il EFFLUENT nfoﬂllv o | 0,273 | 38,30 | 6.625/6.476, 5.914 | 1.023Waxy Btms 0,861 |0.1489 | 807
Previous Total SHIFT RATIO | TOAL oL 54.13 | 9.363 9.340 1.616E01y Tar 0.135 0.0234 127
Current Period 11 2%3 “Gmows | 0.225% | 11.92 | 2.062 1.515 | 0.262| Totsl |  7.856  [1.3589 | 7367
New Total (H:0)(CO) Hobuds s 66.03 [11.421 10.855 | 1.876| wSChem  1.505  0.2620 | 1420
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9 | SELECTIVITY | NET WATER 4,301 | 77.48 [13.4028.328 9.303'
Contraction| €O H, H,+CO | €O H. CO+H, | Co+/G+ | GROSS WATRR 89,40 [15.4648.264 1o.aia
76.20 | 98.20 | 83.79 | 89.08 | 88.69 | 42.74 | $4.08 | 85.52 | Wmietrt 77.21 [13.355 .
Form ML-11 i #Included in Reactor Effluent Totsl 9/M3 = 1691 X #/MCF.

cc/M3 = 141.3 X gal/MCF.
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THE TEXAS COMPANY — MONTEBELLO LABORATORY nuN No. 46 F/T
YIELD CALCULATIONS nouu.lo_:.;_gp‘—
FRESH FEED WET GAS RECYCLE cménﬁlg_nz EFFLUENT| NET CHANGE YIELD BASIS H:+CO FED -
At. Wt B TE LYM] %
% mhe | e % e TR e | mie | mie | mbe | 4/ [EMCF] Hal] palhe [gai/bice] H/h [B/MCF | Hlgal] gal/hr Jgal/MCF|Unasta.
o |35.796 | 15.680 |430.20 | 20.763 | 4.924 | 137.92 | 10.238 | 25.918 | 15.162 | 10.756 € | goh #/th 4 goh | #/hr |
¥a. |60.159 | 26,383 | 53.13 | 53.055 | 12,584 | 25.37 | 26.162 | 52,515 38,746 | 13,760 400 |67.6 | 4,9 98,0 | 4,834
%0 | 2.360 | 2.05¢ | 45.51 | 16,328 | 3.873 |170.45 | 8.052 | 9.086 | 11.925 | 2.839 hee,04 | 7.043 4p0/550| 16,0 | 1.168 91.4 1.05%'
Moo | 0.491 | 0.225 | .02 0,800 | 0,190 | 5.32| 0.394 | 0.609 | 0.584 550+ |16.4 | 1,197 114,6 | 1.372
M. | 1.106 | 0.525 | 8.39| 5.003 | 1.187 19,04 | 2,467 | 2.990 | 3.654 | 0.664 |10.65 | 0.669 7.298
G 0.922 | 0.229 | 6,14 | 0.455 | 0.455 | 0.674 | 0.219 | 6.14 | 0,385 Ccx 1.44 26.0 2.97
S5 . 0.428 | 0.102 | 3.07| 0.221 | 0.211 | 0.313 | 0.102 | 3,07 |0.193 Poly Gaso|87.5 0.435| 2.60
GrC i 19.86 | 1,247 Polly Tar|12.5 0.049] 0.37
& 1.145 | 0.272 | 11.44 | 0.565 | 0,565 | 0.837 | 0.272 |11.44 | 0.718| 432 | 2,648/ 0.166 alanck 8@8r 10# mLF
S8 0.275 | 0.065 | 2.87| 0.136 | 0.136 | 0.201 | 0,065 | 2.87 | 0.180| 424 | 0.677 0.042|C Hg 0.108 | 68.0 | 7.344
C.H j
séios 0.708 | 0.168 | 9,43 | 0.349| 0.349 | 0.517 | 0.168 | 9.45[0.592| 5% | 1,686/ 0.118|C4 Paly 610)1.301| 1.5 |1.951
C.H,
sdaz8 0.195 | 0,046 | 2.67 | 0.096 | 0.096 | 0.142 | 0.046 | 2.67 | 0.168| 488 | 0.549) 0.034|cCqH10 486 | 0,549 | 68.0 [37.33
Gl 0,305 | 0.072 | 5,05 | 0.150 | 0.150 | 0.222 | 0.072 | 5.05 | 0.317| 546 | '0.927 0.058| C 545 | 6,454 | 5.8 [7.433
Gl 5.28 525 | g 432 l84.06
C.H. - | 884 8.54
saise 0.073 | 0,017 | 1.43| 0.036 | 0,036 | 0,043 | 0,017 | 1.43 {0,000 %% | o, 0.147
Cs-Ce 32.89 | 2.065 6.945) 0,436 .
B +#
TOTAL 43,805 |552.25 23,718 | 400.20 | 49.311 | 93.116 | 78.853 gel a1/MCFBb1/Da
H,+CO 15930.5 73.818|
- 42.033 SCFH. 17.508 36.400 | 78.433 | 53,908 | 24.525 asoline  8.412 0.5281 | 2863
H./CO 1.68 627727 2.56 2.03 1.28 Diesel  1.068 .0670 | 363
CUMULATIVE TOTALS = ¢ RECOVERED OIL 0. 47.22 | 2.964(6.470| 7.298 0.458| 1.p72 0.0861 | 467
Hz+COMCE  Catalyst Ca+, gal | gal/MCF gal/§ EFFLUENT 3367 96416 0
Previous ‘Total SHIFT RATIO | TOTAL O 80.11 | 5.029 14.243 0.894| Poly Ter 0.196 0.0123 67
. WATER SOLUBLE
Current Period CHEMICALS 0.219 |11.64 | 0.731§8.484| 1.372 0.086| Total | 11.D48 0.6935 | 3760
He) (C02) & 78 100y, o ter Souble
New Total (H:0)(C0) PRODUCTS €+ 91.75 | 5.759 15.615 0.980| Chemicals 1.572 (0.0861 | 467
FRESH FEED GONVERSION — % TOTAL FEED CONVERSION %, | SELECTIVITY | NET WATER 5.268 | 94.91 | 5.958)8.321| 11.406 Total 12.420 0.7796 | 4227
Conraction| €O H, H,+CO co H, CO+H, | Ca+/C+ | GROSS WATER " 106.55 | 6.688| 12.778
HYDROCARBON
45.86 | 68.60 | 54.31 | 58.35 | 41,50 | 26,22 | 31,27 | 80.05 YOG, + 14,61 | 7.194
Form ML-11 ’ #9488 MCFH Hp + CO g/M3 = 16.91 X #/MCF.

cc/M3 = 141.3 X gql/MCF
HOURs _1VO=CU%E

DATA SUMMARY e
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG . RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen Fresh Feed 16602 |°API 50.6 10.7 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas Recycle 18689 Neut. No. 37.7 . 39.5 Fresh Catalyst Added Mesh | Micron: % Microns %
Generator Outlet ’ 428 Combined Feed 35291 |Sa2p. No. 42.3 42.4 T?ml ) On 40|: 419+ 16.5 80+
Reactor Inlet 420 ‘Wet Gas—Measured Hydrox. No. Catalyst Recovered 100 |150 65.8 40—80
Condenser Inlet Adjusted g9gg |Bromine No. 83 . In Reactor at End of Period 150 | 105 8.5 20—40
Product Accumulator Loss Pour °F. 200 |74 4.0 10—-20
Chemicals, % by K2COs 10.88 REACTOR d-p, Inches H20 250 | 62 1.0 0—-20
No. Height 325 44 0.6
TEMPERATURES—°F. Recycle/ Fresh Feed 1.12 <325 3.6
Oxygen Inlet Velocity—ft. [sec. 1.07 CATALYST
Natural Gas Fresh Feed R:te—%%;&o_ 9 HEMPEL, DIST. % ) Bulk Density, Lbs./Cu.Ft.
Generator . per Cu.Ft. Dense Bed 2825 205 °F. " | Aerated 141
Quench Accumulator per Lb. Catalyst 23.12 400 66.6 5:‘:% Settled 143
Reactor Inlet 252 per squere foot |24138 400-850 16.0 4.7 CGompacted
Condenser Inlet 560+ 17.4 Particle Density, gm./cc. R
Product Accumulator 70 CALCULATED FROM dp INH; Value, ml./gm. 6.’3
Catalyst No. Height A. S. T. M. DIST. ON Density, Lbs./Cu.Ft. 122 N2 Surface, m? /gm.
1 631 Naphtha °F. Inventory, Lbs. 689 )
2 631 18P 107 Bed Depth, Ft. o.55 |CHEMICAL ANALYSIS
3 656 10% | 148 Volume, Cu. Ft. 5.64 Fe 65.5
4 660 0% 249 : ‘ ¢ 977
5 \ 90% 358 ‘ 0
6 EP 402 R 0,863
Rec. 97.5 K20, W+, % basis Fe 0,18
X-Ray Analysis—
FezaCs 30
FeaOd (3
Fe s




THE TEXAS COMPANY — MONTEBELLO LABORATORY
YIELD CALCULATIONS

46-2
RuNNo._48 I/P

Hours _204-369
183

FRESH FEED WET GAS Recycie| COMPINED) prmyeNt| NET CHANGE YIELD BASIS H.+C0 FED )
% m/he #/he % n:/ti.rw Bﬂm{, m/hr | m/hr m/hr | m/he | #/he [ B/MCF] &/gal mﬁ};s gal/MCF| #/br | % O Yngm;] B Gal/NCF| Uncats.
a0 | 35.806| 15,064 | 447.15 17.968| 3.945 | 110,50| 8,377| 24,341 12.322| 12,019/336,65 % goh |#Ar. % goh
e 59,508| 26,531| 53.49| 50,509|11.080 | 22,36 | 23.547| 50.078| 34,636 15.442| 31.13 400 | 71,2 |6.145 98.0 |6.022
50 | 2.228] 0.903| 43.70 18,258 4.008 | 176,39 8,512 9,505| 12,518| 3,015)132,69|8.239 400/550 | 16,9 |1.458 91.4 |1.333
Moo | 0.353| 0.157{ 4.40]. 0,844 0,185 5,18/ 0.393| 0.550| 0,578 550 | 11,9 [1.027 114,6 [1.177
2B | 2.108] o0.039| 15.08| 7.560 1,660 | 26.63| 3.524| 4.463| 5,184| 0.721| 11,57/0.718 8.630
G 1.257| 0.276 7.74| 0.586| 0.586] 0.862| 0.276] 7.74/0.481 Cx | 29,0 3,56 72.6
3 0.474| 0,104 3,13| 0.221] 0.221| 0,325 0.104| 3,13/0,194 Poly Gesd 3.12 _lo.521
C+C. . 2,44)1,393 Poly Tan 0.44 0.058
&% 1.328| 0.292 12.29| 0.619] 0,619 0.911| 0.292| 12.29/0,763| 432 | 2,845/0.177 6.25 [RvP |B1.4
Ol 0.303| 0.066 2.91| 0,141 0,141 0,207 0,066 2.91/0,181| 424 | 0,686 0,043 | C4Hg 0.240 |68.0
) 0.840| 0.184 10.32| 0.392| 0.392| 0.576| 0.184| 10.32/0.641| 5% | 2,064/0.128|C4 Pol: 610 1,334 | 1.5 |80.8
il 0.200| 0.044 2.56| 0.093| 0.093| 0,137| 0,044| 2.56/0.159| 486 | 0.527/0.033|C H,, 486 10,527 68.0
Glle 0.353| 0.078 5.47| 0.164| 0.164| 0.242| 0.078! 5.47/0.340]| 545 | 1,004/0.062|cq Freb Gaso! 54 |7.887 | 5.8 |92.2
Gl 0.030 | 0,006 0.43| 0,014/ 0.,014| 0.020| 0.006| 0.43]0.027] %% | 0,082 0.005|cq Poly Tar | 5% [0.151
Cells 0.077] 0,017 1.43] 0,036| 0.036 0.053| 0.017| ~1.43|0.089] 854 | 0.258/0.016 5.54
CaCs 35.41]2.199 7.466|0.464
TOTAL 44.584 | 563.80 21,954 | 387.34| 46.620| 91.204] 75.210. gal/hr, gal/MCF|Bb1/D
Hot CO 16,105.6 68.477
42,495 SCEH. 15.034 31,924 74.419 46,958| 27.461 Gasolihe 9,988 0.6201| 3362
H./C0 1.66 620902 2,81 2.81 | 2.06 | 2,81 1.28 Diesel 14333 10.0828] 449
5 +c§,‘ffé‘p“‘3§.§§% T&{f};‘j TG —TE EFFLUENT | RECOVERDD oL 0.400| 56,08|3,482 6,498 | 8.630|0.536 |Waxy Bttom 1,177 |0.0731] 396
Previous Total SHIFT RATIO | TO Ot 91.49]5.681 16.096/0.999 |Poly Tar 0,209 |0.0130 71
Current Period (2)(C0.)5 6 s 0.236| 12.54]0.779|8.00| 1.567|0.097 w£i§:1 om}ﬁ 707 |0.7890! 4278
New Total (H:0)(CO"*™" P 101,03 6.459 17.6631.097|Chomichls 14567 |0.0973| 527
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9 | SELECTIVITY | HET WATER 6.000|108,09] 6,711 8.328 12,979 Total 14,274 | 0.8863| 4805
Contraction| €O H, H,4+CO | cO H, CO+H, | Ca+/C+ | GROSS WATR  1220.63| 7.480 5295 | 14.546
50.76 | 75,29 . #B8,80| 64.62| 49.38] 30.84 | 36.90] 82.26 g 126.,47/7,853
Form ML-11 9/M3 = 16.91 X #/MCF.
cc/M3 = 141.3 X gal/MCF.
DATA SUMMARY HOURS = g5
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH oL WATER INVENTORY DATA PARTICLE SIZE
Oxygen Fresh Feed 16897 |° AP1 49.8 10.6 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas Recycle 17669 Neut. No. 42.3 41,9 Fresh Catalyst Added 560 Mesh | Micron: % Microns %
Generator Outlet 431 Combined Feed 34566 | Sap. No. 47.5 43.7 Total On 40| 419+ 80+
Reactor Inlet Wet Gas—Measured Hydrox. No. Catalyst Recovered 100 150 40—80
Condenser Inlet Adjusted 8320 Bromine No. 86 In Reactor at End of Period 150 | 105 20—40
Product Accumulator Loss Pour °F. B 200 4 10—-20
Chemicals, % by K2COa 10.43 REACTOR d-p, Inches H20 250 62 0—20
No. Height 325 44
TEMPERATURES—°F. Recycle/ Fresh Feed 1.04 b
Oxygen Inlet Velocity—ft.[sec. 1.05 CATALYST
Natural Gas Fresh Feed Rate;8CEHy | 14,06 | HEMPEL, DIST. 4 Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 2314 205 °F. Aerated
Quench Accumulator per Lb. Catalyst 17.6 400 70.2 55.9 Settled
Reactor Inlet 217 per_square foot 24403 | 400550 16,9 39.9 Compacted
Condenser Inlet 560+ 12.9 Particle Density, gm./cc.
Product Accumulator 70 CALCULATED FROM dp INH3 Value, ml./gm. 7.8
Catalyst No. Height A. S.T. M. DIST. ON Density, Lbs./Cu.Ft. 131 2 Surface, m? /gm. 21 mz /e,
t 633 Naphtha °F. Inventory, Lbs. 015
2 633 IBP Bed Depth, Ft. 10.55 |CHEMICAL ANALYSIS
3 664 108 Volume, Cu. Ft. 6.96 Fe 68.9
4 651 0% i e 6.45
5" 90% Ext. 0:1 1.9
6 EP H 0.22
K20, W+, % basis Fe 0.20
X-Ray Analysis—
FeaoCo
f‘eaOa
Fe
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THE TEXAS COMPANY — MONTEBELLO LABORATORY oo _d6 0/
YIELD CALCULATIONS noun_iﬁg%gﬁﬂ_____
FRESH FEED WET GAS RECYCLE cmé‘;lgEL_EFPLUENT NET CHANGE YIELD BASIS H.+CO FED
% mihe | e % [ AMWeBilmee | [ e | mbe | wie | dhe [ECE] Wanll sebne Teymice| B TEMOF ] Hesl] salhe TeRUMOR|Uncats.
uo | 35.798 | 15,510 | 434,44 | 17,636 | 3,409 | 98.01| 8.001 | 23.511 | 11.500 |-12.011 |-336,43 4 goh W/hrd % gph | #/hr
Moe |60.365 | 26.155 | 52.73| 50.635 | 10.045 | 20.25| 22.973 | 49.128 | 33,018 |-16.110 - 32.4d 400 173.3 |6.501 98,0 |
%, | 2.281| 0.988 | 45.48| 19.465 | 3.862 | 169.97| 8.831| 9.819| 12.693| 2.874 | 126.4d 8.010 400/550 | 16,1 |1.448 91.4 11,323
Moo | 0.450| 0.195| s5.46| 0.777 | 0.158| 4.31] 0.353| 0.548| 0.507 550+ | 10.6 |0,95: 14,6 1,002 |
283 | 1,006 0.479| 7.68| 6.215| 1.233| 10.78| 2.820 | 3.200 | 4.053| 0.754 | 12.1d 0,766 9202
S8 1.424 | 0.282| 7,91| 0.646| 0,646| 0,928 | 0,282 | 7,91 0,50 ¢z 31,3 .82
Gl 0,541 | 0,107 | 3.22| 0,245 0,245| 0,352 | 0,107 3,29 0,204 Pol_.\‘x Gaso) B.34 0,559
G+C. 23,23 | 1.471 Paly Tar) 0.48 0.064
G, 1.459 | 0.290 | 12.20| 0.662 | 0.662 | 0.952 | 0.290 | 12.20 | 0.773 432 | 2.824 | 0.179 6.28 . RVP_|g6.2
Gl 0,234 | 0,046 2,05 0.106| 0.106 | 0,152 | 0.046 | 2.03| 0.129 424 | 0.479 | 0.030| C4H8 0.298 ; 58.0
Sl 0.912| 0.181| 10.15| 0.414| 0.414 0.595| 0.181 | 10,15/ 0,643 5% | 2,030 | 0.129 Cq4 Poly 810 1,267 | 1.5]81.4
Cille 0.208 | 0.041| 2.38]| 0.094| 0,094 | 0,135| 0,041 | 2.38] 0,151 %8 | 0,490 | 0.032 C4H10 48 | 0,490 | 68.0
Salls 0.379 | 0.075| 5.26] 0,172| 0.172 | 0.247]| 0.075 | 5.26] 0.333 5% | 0.965 | 0,061 cFred gaso | % | 8,320 5.8 ]89.8
Gl 0.043 | 0.009 | 0.65| 0.020| 0.020 0,029 | 0.009 | 0.65| 0.041 %% |0.124 | 0.008] caPoly Tar | ¥ | 0,143
ol 0.072 | 0.0 1.18| 0.033| 0.033 ! 0.047] 0,014 | 1.18] 0.075 5%  0.213] 0.012 5.54
- z3.85 | 2.144 7.125 | 0.451]
TOTAL 43,327 | 543,79 19.838 | 357.30 | 45.370 | 88.697 | 72.215. gslL/hr J gal/MOP BPD
H.+CO | 41.665 | 15791S.CFH. 13.544 30.974 | 72.639 | 44.518 | 28.121 basoline  10.375 ' 0.6570 Bse2
H./CO ’ 1.69 6332721 2.87 2.87 | 2.09 ; 2.87 | 1.34 Diesel 1.325  0.0838 454
o +cg‘lb{i]gl Lé:lly‘s’(%l Tg{f:ﬁ S TRCE E EFFLUENT RECOVERED OIL 0.417# 58.43 | 3.700/6.498| 8.992 | 0,569Waxy Battms 1,092 | 0.0692 375
Previous Total SHIFT RATIQ | TOTAL ot 92.28 | 5.844 16.117 | 1.020 Poly Ter 0.207: 0.0131 71
Current Period ' (Hzf’(é'(’): "R 0.2374 12.57 | 0,796 7.99| 1,574 | 0,100 Total 12,997 ; 0.8231 ha62
New Total (Hz0)(C0) Tonis ¢4 104.85 | 6.640 h7.691| 1.120 WS Chdm. 1.574| 0.0997 541
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9, | SELECTIVITY | NI WATER 6.353:114 .45 | 7.2488.328 13.743 Total 14.571 | 0.9228 15003
Contraction co H; H,+CO co Ha CO+H, Cy+ /G + GROSS WATER n27.02 | 8.0448.29315.317
54.21 | 77.44| 61.60 | 67.48 | 51.00| 32.79 | 38.71 | s1.86 | Metrt 8,11
Form ML-11 #Included in Reactor Effluent Total 9/M3 = 1691 X = 'MCF.
cc/M3 = 141.3 X gal/MCF.
DATA SUMMARY e T S —
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES S.CFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen Fresh Feed 16421 |°API 49.8 10.6 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas Recycle 17195 Neut. No. 44.9 43.5 Fresh Catalyst Added 1152 Mesh | Micron: o Microns €
Generator Outlet Combined Feed 33616 |Sap- No. 48.4 43.9 Total On 40| 419+ 15.8 80+
Reactor Inlet 417 Wet Gas—Measured Hydrox. No. Catalyst Recovered 100 150 63.6 49—80
Condenser Inlet Adjusted 7519 Bromine No. 85 In Reactor at End of Period 150 105 11.5 20—40
Product Accumulator Loss Pour °F. ) 200 4 6.0 10—-20
Chemicals, % by K2COa 9.8 REACTOR d-p, Inches Hz0 250 62 0—20
No. Height 32 4
TEMPERATURES—°F. Recycle/ Fresh Feed 1.05 <325
Oxygen Inlet Velocity—ft. [sec. 1.0 CATALYST
Natural Gas Fresh Feed R:teEQSC'Pl'é o | 15701 HEMPEL, DIST. %, " Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 2178 205 °F. oAPT Aerated 149
Quench Accumulator per Lb. Catalyst 15.81 400 72.3 56.0 Settled 151
Reactor Inlet 212 per sq. ft. | 23926 |  4005%0 1. | s8.7 Compacted 169
Condenser Inlet 550+ 11.6 Particle Density, gm./cc. 4.6
Product Accumulator CALCULATED FROM dp INH3 Value, ml./gm. 7.‘-
Catalyst No.  Height A. S.T. M. DIST. ON Density, Lbs./Cu.Ft. 13g [N Surface, m? /gm. 1
1 636 Naphtha °F. Inventory, Lbs. 299
2 632 IBP 104 Bed Depth, Ft. 10.99 |CHEMICAL ANALYSIS
3 659 10% 140 Vol., cu. ft. 7.285 Fe 71,3
4 640 50% 242 ¢ 6.2
5 %% 359 Ext. O 1 0.9
6 EP 406 H 0.3
Recovered 97.5 K20, W+. % basis Fe 0,32
X-Ray Analysis—
FeaoCs
Fe;04
'Fe




THE TEXAS COMPANY — MONTEBELLO LABORATORY ‘~ No.__48 E/H _
YIELD CALCULATIONS HOURS 95;%30
FRESH FEED WET GAS RECYCLE CO;{EBEIgE EFFLUENT| NET CHANGE YIELD BASIS H.+CO FED
7 At. Wt. Balance I m’nﬁ POLYMER %
% m/hr 4/hr d m/hr hr m/hr m/hr m/hr m/hr | #/hr MCF| 9/gal| gal/hr |gal/MCF| H/hr | &/MCF | #/gsl] gal/hr |gal/MCF|Unsats.
[¥
0 | 35.970 | 15.678 | 439.14| 15.133 | 2,977 | 83.39| 6.884 | 22.562 | 9.861|-12,701 |-355,78 [ 4 goh | #/hr| 4 gph
K. 60.385 26.318| 53.06 | 50.405 9,915 19.99| 22.930 49.248| 32.845 F16.403 - 33.07 400 74.5 | 7.178 98.0 | 7.034
P 2,718 1.185| 52.15 | 22.618] 4.449) 195,80 10.289| 11.474 14,738 | 3.264 | 143.65 9.023 400/550| 15.0 | 1.445 91.4 | 1.321
Neos 0.725 0.316| 8.85 1.332]  0.262 7.34] 0,606 0.922 0,868 550¢ | 10.5 | 1.012 114.6 | 1,160
oH., 0,202) - 0.088| 1.41 4.842| 0.952) 15.27] 2.203| 2.291] 3,155 | 0.864 | 13.86 0.871 ) 9,635
Gl 1.455]  0.286 8.02| 0.662] 0.662] 0.948 | 0.286 8.02] 0.504 Cz 31.7 5476 71.2
G 0.588] 0.116| 3.49] 0.267 0.267 0,383 | 0.116 | 3.490.219 5.29 0.550
C+C. ) 25.37 1,594 0.47 0.062|
G, 1.435 0.282] 11.87] 0.653 0.653 0.935 | 0.282 | 11.87 0.746| 432 |2.748 0.173 6.28 77.9
Glle, 0,408/ 0.080 3.53| 0.186 0,186 0.266 | 0.080 3.53 0.222) 424 | 0,833 | 0,052| CqHg i 0.212  68.0
Gty 0.937 0.184| 10.32] 0.426] 0.426 0.610 | 0.184 | 10.32 0,648 500 |2,064 | 0,130 C4 Poly | 810 | 1,355 | 1.5 | 77.3
C.H, .
58125 0.275] 0.054] 3,14| 0,125 0.125 0.179 | 0.054 3.14| 0,197, 48 | 0,646 | 0,040] C4Hy | 488 0.646 68.0
C.H, .
Taia8 0.452| 0.089) 6.24| 0.206 0.206 0.295 | 0,089 6.24| 0.392| 545 |1.145 | 0.072| C4Free Gaso| 545 |9.094 - 5.8
C.H,
7Eias ! 5.25 caPoly Ter %% | 0,154
CeH,z : 5.54 5.54
84188 0.120, 0,084 2,02| 0,055 0,055 0,079 | 0,024 | 2 0.127 0,365 | 0,023
C:Ce 37.12] 2.332 7.801 | 0.490
TOTAL 43,585 [554.61 19.670 45,492 89.077 71.773 gal./hr. gal/MCF BPD
Ha+C0 (41,996 |*59%0¢Try 12.892 29.814 71.810 42.706 |-29.104 Gesoline 11.307 0.710 3849
H:/CO 1.68 | 3.33 3,33 2.18 | 3.33 1.29 Dilesel 1.321  0.083 450
CUMULATIVE TOTALS ¢ RECOVERED OIL 0.446% 62,50 | 3,926|6.487 | 9.635 | 0,605 Waxy Btms 1‘.160 0.073 396
Fi.FCOMCE Catalyst 2 Co+.gal | gal/MCF | __gal/E EFFLUENT T
Previous Total SHIFT RATIO | TOTAL O1L 99.62 | 6.257 17.436 | 1.095| Poly Ter 0.216 0.014 76
. WATER SOLUBLE |
Current Period @ )5(-(%9) CHEMICALS 0.236% 12,52 | 0.787 1.583 | 0.100| Total 14,004 , 0.880 4771
IR TOTAL Ligui ! : )
New Total (H20)(CO) PRODUCTS C,+ 112.14 | 7.044 19.019 | 1.195/ WS Chelm  1.583 | 0.099 537
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —¢ | SELECTIVITY | NET WATRR 5,929%106.82 | 6.710/8.328 12.827 Total | 15,587 | 0.979 5308
Contraction co H; H.+CO co H CO+H, Cy+ /G + GROSS WATER 119.34 | 7.4968.28214.410
. HYDROCARBON ‘
54.87 81.01| 62.33 | 69.30 | 56,29 | 33,31 | 40,53 81,55 | 10—+ 37,51 | 8.637 ] I
Form ML-11 #Included in Reactor Effluent Total 9/M3 = 1691 x = '/MCF,
cc/M3 = 141.3 X gal/MCF.
DATA SUMMARY Hours T
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCEH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen Fresh Feed 16523 °API 50.1 10.8 In Reactor at Start of Period Sereen Analysis Sedimentation
Natural Gas Recycle 17246 | Neut. No. 37.1 37.0 Fresh Catalyst Added 80 Mesh | Micron o Microns %
Generator Outlet . Combined Feed 33769 Sap. No. 41.6 37.0 Total On 40| 419+ 15.1 80+
Reactor Inlet Wet Gas—Measured Hydrox. No. Catalyst Recovered 100 150 68.1 40—80
Condenser Inlet Adjusted 7457 Bromine No. 82 In Reactor at End of Period 150 105 10.1 20—40
Product Accumulator 375 Loss Pour °F. 200 | 74 4.7 10—20
Chemicals, % by K2COa 10.4 REACTOR d-p, Inches Hz0 250 | 62 0.5 0—20
No. Height
0. eig 325 44 0.5
TEMPERATURES—°F. Recycle/ Fresh Feed 1.0¢ <325 0.9
Oxygen Inlet Velocity—ft.[sec. 1.08 CATALYST
Natural Gas Fresh Feed Ra%— Fﬂ. 15921 HEMPEL, DIST. % Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 2143 205 °F. OAPT Aerated 147
Quench Accumulator per Lb. Catalyst 15.61 400 73,5 55.2 Settled 149
Reactor Inlet 177 or 8q. ft. 2412‘3 400-550 15.0 37.4 Compacted 163
Condenser Inlet _ 550+ 11.5 Particle Density, gm./cc. 4.39
Product Accumulator CALCULATED FROM dp INH; Value, ml/gm. 5.7
Catalyst No. Height A. 8. T. M. DIST. ON Density, Lbs./Cu.Ft. 137 IN2 Surface, m? /gm.
)
1 659 Naphtha °F. Inventory, Lbs. 1020 A
2 ssd IBP 111 Bed Depth, Ft. 11.p5 |CHEMICAL ANALYSIS
3 673 10% 148 Vol., cu. ft. 7.43 Fe
4 638 50% 240 ¢
5 653 % 353 [
6 EP 404 "
Recovered 97.4 K20, W+. 7 basis Fe
X-Ray Analysis—
Fez0Cs
Fes0.
Fe
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THE TEXAS COMPANY — MONTEBELLO LABORATORY won w48 0P
YIZLD CALCULATIONS wouns _m%gﬂ___
FRESH FEED WET GAS RECYCLE C°‘§‘?m__m_smunm NET CHANGE YIELD BASIS H:+CO FED )
% m/he #/hr % ﬁ%— m/hr | m/he m/he m/he | #/he WW /MCF| %/hr | #/MCF | 2al C Un?"m
oo | 36,751 14.950| 418.7d 13.691 | 57,70 | 5,659 | 20,609 | 7,719 12,890 =361.08 4 h | #/mr & I
H:. | s9.520| 2¢.216] 48.8d 43.537 | 6.551 13.21 | 17.820 | 42.036 | 24.571 |17.665 | 35.61 400 |74.3 | 7.874 98.0 | 7.717|
P 2.677 .1.089| 47.93 25.926 | 3,901 171.68 | 10,608 | 11.697 | 14.509 | 2.812 | 123.76 8.326 400/560| 17.8 | 1.887 91.4 | 1.72
™ 0.83) 0.338] 9.47 2,166 | 0,326 9,13| 0.885 | 1.223 | 1,219 550e | 7.9 | 0.837 114.6 | 0.959)
Ry 0.212° 0.086| 1.38 6.327 | 0.952 15,27 | 2.655| 2.741 | 3.607 | 0.866 | 13.89 0.934 10.598
G 2,186 | 0.329) 9.23| 0.895| 0.895| 1.224 | 0.329 | 9.23 0.621 Cz | 38.5 5.20 72.8
GH, 0.817 | 0,123 3,70 | 0.335/0.335 | 0.458 | 0.123 | 3.7¢ 0.249) CzPol 4. 0,76
G+C. ] . | 26.89 1.804 Tar ‘o.sj
G, 2.133 | 0,321 13,51| 0.876 | 0.876 | 1.197 | 0.321 | 13.51 0.909| 432 | 3.127 0.210) 6.28 : 83,2 |
Gl 0.432 | 0,065 2.87| 0,161 | 0.161 | 0,226 | 0.065 | 2.87 0.193] 424 | 0.677 0.046|C 0.186 68.0
Gl 1,409 | 0.212) 11.89 | 0.576 | 0.576 | 0.788 | 0.212 | 11.89 0.800| 890 | 2,378 0.160| C4Poly 610 3,604 1.5]76.0
Gille 0.445 | 0.067 3.89 | 0.183 | 0.183 | 0.250 | 0.067 | 3.89 0.262| 488 | 0.800 0.054| C4H10 48 | 0,800 68.0
Gl 0.651 | 0.098 6.87 | 0.268| 0.268 | 0.366 | 0.098 | 6.87 0.462| 548 | 1,261 0.085| C4Free Gaso | 545 | 10.352 5.8 |84.4
Gfl: 0.120 | 0,018 - 1,30 | 0.048 | 0.048 | 0.066 | 0.018 | 1.3d 0.087 52 | 0.248 0.017|C4Poly Tar | 525| o.182
Gt 0.160 | 0.024] 2.02| 0.064| 0.064 | 0.088 | 0.024 | 2.0d 0.136) 554 | 0.365 0.024 5.54
Ca-Ce 42.35 2.849] 8.856 0.596
TOTAL 40,679 |526.34 15.047] 322.28 | 41.033 | 81.712 | 63.599 . ga;%g. g81/MCH BPD
Ha+C0 39.166 | 1486358y 8.611 23.479 | 62.645 | 32.090 |50.555 bas 12.942 .71 | 4721
H./CO 1.62 3.18 3.8 | 2,04 | 3,18 | 1.37 Diesej .785  0.116 | 629
i +c§§4¥r“% Tg{f;‘i e i EFFLUENT | _RECOVERED OlL 0.493% 69,10 4.649| 6.52| 10,598 0.713| Wax: s 0.959 0.064 350
Previous Total SHIFT RATIO | TOTAL oK 111.45 7.498 19.454] 1.309| Poly Tar 0.268 0.018 98
Current Period '(Hz)(ﬁc(-)’:f N 0.244% 12.94 0,871} 8.03| 1.612 0,108 Total 15.@%4 1.069 [5797
New Total (H.0) (CO) P G 124.39 8.369) 21.066 1.357| WS Chem 1.612  0.109 | 588
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —%, | SELECTIVITY | NET WATER 6.782: 122.1d 8.221 Total 17.§1& 1.178 6386
Contraction co Ha H.+CO co H CO+H, Ca+ /G + GROSS WATER ) 135.13 9.091
; HYDROCARBON
63,01 | 86.22 | 72.95 | 78.01 | 62,55 | 42,02 | 48,77 | 82,26 TOTAL—C, + 151,210,173
Form ML-11 #Included in Reac»tor Effluent Total 9/M3 = 16.91 X #/MCF.
cc/M3 = 141.3 X gal/MCF.
DATA SUMMARY HOURS _tvaog=s
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Qxygen Fresh Feed 15438 °API 49.6 10.6 In Reactor at Smri: of Period Screen Analysis Sedir‘nennﬁon
Natural Gas Recycle 15572 Neut. No. 39.7 38,1 Fresh Catalyst Added 616 Mesh | Micron: A Microns %
Generator Outlet Combined Feed 31010 Sap. No. 46.3 41.2 'l'th On 40| 419+ 13.8 80+
Reactor Inlet 381 Wet Gas—Measured . Hydrox. No. Catalyst Recfavered 100 | 150 66.3 40—80
Condenser Inlet Adjusted 5710 Bromine No.' 86 In Reactor at End of Period 150 | 105 9.6 20—40
Product Accumulator 362 Loss Pour °F. 200 " 5.0 10—20
Chemicals, % by K2COa 9.9 REACTOR d-p, Inches H20 250 | 62 1.2 0—20
No. Height 325 4 1.5
TEMPERATURES—°F. Recycle/ Fresh Feed 1.01 <325 2.8
Oxygen Inlet Velocity—ft. sec. 1.04 CATALYST
Natural Gas Fresh Feed Rate—SCEH. | . o, | HEMPEL, DIST. % oapT Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 1072 205 °F. Aerated 143
Quench Accumulator per Lb. Catalyst 8.75 400 73.3 55.4 Settled 145
Reactor Inlet 286 400-850 17.8 | 3500 Compacted 161
Condenser Inlet 550+ 8.9 Mk Density, gm. /cc. 4.3
Produet Accumulator - ) CALCULATED FROM dp INH, Value, ml/gm. 15.0
Catalyst No. *  Height A. S.T. M. DIST. ON Density, Lbs./Cu.Ft. 191 [Na Surface, m? /gm. 1
1 12" ) 721 Naphthe °F. Inventory, Lba. 1698 )
2 43.2" 643 IBP 104 Bed Depth, Ft. 21.01 |CHEMICAL ANALYSIS at 400 hras.
3 74.4" 661 10% 140 Vol., eu. ft. |13.87 Fe 66.6
4 50% 235 ¢ 8.2
5 136.8" 657 0% 352 °
6 168.0" 652 EP 404 " 0.5
199.2" | 643 Avg. Bed Temp., OF 659 | Recoversd | 97.5 20, W+, % basis Fe 2.5
8 230.4" | 637 _ | ar, oF. 146 X-Ray Avalysie—
9 261.6" | 630 K, BTU/br/sq.rt/0F ) 83.0 FeacCs 40
10 292 ,8" 629 Fea0. 55
12 342,08 620 i Fe 5
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THE TEXAS COMPANY — MONTEBELLO LABORATORY RUN No.__ 49 Q/W
YIELD CALCULATIONS Hours ___341-497
298
FRESH FEED WET GAS RECYCLE|COMBINED prm vl NET CHANGE YIELD BASIS H:+CO FED
o % At. Wt Balance 3 gmm POLYMER 7
% m/he #/hr o m/hr | B/my | m/hr m/hr m/hr m/he | #/hr [ B/MOF| #/gal] gal/hr |gal/MCF| %/br | B/MCF | #/gal| gal/hr [gal/MCF|Unsats.
oo |36.656 | 15.348| 429.90| 15.773| 2.494| 69.86| 9.717 |25.065 |12.211 |-12.854 4 gph | #/hr| % gph
H:. lse.331 | 24.843| 50,08 44.220| .6.992] 14.10|27.257 | 52,100 |34.249 |-17.851 400 |73,5 |8.120 98,0 | 7,958
o | 20744 | 1.249 50.5;I 24.109| 3.812| 167.77/14.863 |16.012 | 18,675 | 2.663|117.20| 7.684 400/550{17.5 | 1,933 91.4 |1.768
Now | 0,967 | 0.405| 11.35 2.326| 0.367 10.28| 1.430 | 1.835.| 1.797 ] 550¢| 9.0 |0.994 14.6 | 1.139
CH., | 0.303 | 0.127| 2.08] s.868| 0.927| 14.87| 3.615 | 3.742 | 4.542 | 0.800| 12.830.841 11.047
Gl 2.100| o0.332| 9.31] 1.295 | 1.205 | 1.627 | 0.332] 9.31]0.610 ¢z |38.0 5.36 72.0
Gl 0.816| 0.129] 3.88] 0.505 | 0.505 | 0.634 | 0.129| 3.880.254 CcaPol 4.69 0.784
G+C. .| 26 .ogl 1.706 Tar 0.67 0.089
G 2.119] 0.335| 14.10] 1.306 | 1.306 | 1.641 | 0.335| 14.10 0.924| 4.32 | 3.264|0.214 6.25 88.2
G, 0.284| 0.045| 1.98 0.174 | 0.174 | 0.219 | 0.045] 1.98/0.130| 424 | 0.467 0.031| C4Hs 0.254 | 68.0
C.H
séios 1.252] 0.198] 11.11] 0.772 | 0.772 | 0.970 | 0.198| 11.11/0.728] 5% | 2,222| 0.146] C4Pol 610 11,440 1.5 |77.0
C.H,
3128 0.373|  0.059|  3.43| 0.228 | 0.228 | 0.287 | 0.059| 3.43/0.225 48 | 0,706|0.046| C4H1O 48 | 0,706 . 68.0
Glle 0.557| 0.088] 6.17| 0.343 | 0.343 | 0.431 | 0.088| 6.17/0.405| 545 | 1,132/ 0.074| CsFrep Gaso 54 10.356 . 5.8 |87.1
C.H, [
oiad 0.082] 0.013  0.94| 0.051 | 0.051 | 0.064 | 0.013| 0.94/0.062| 5% | 0,179/ 0.012| c4Poly Tar | 5% |0.163
C.H, i
CalLs 0.126/ 0,020 1.6§J 0.078 | 0.078 | 0.098 | 0.020| 1.68/0.110| 5% | 0.3030.020 554
Cx-Ce 39.41] 2.584 8.273| 0.543
TOTAL 41.872|543.94 15.812| 329.47|61.634 | 103,506| 85.160 gal/hr. gal/MCF_ BPD
5252
H.+CO 40.101 | 15%2 R pu. 9.486 36.974 | 77.165/46.460 | 30.705 asoling  12.756 | 0.836 | 4534
H./CO 1.62 2,80 2,80 2,08 | 2,80 1.39 Diesel  1.768 1 0.116 | 628
CUMULATIVE TOTALS v RECOVERED OIL Y !
T A T AL i T alE EFFLUENT 0.511% 71.74| 4,7036,494|11,047| 0,724 WaxyBtms 1.139 “o.ovs 405
Previous Total SHIFT RATIO | TO™ Ot 111,15/ 7.287 19.320| 1.267| Poly Ter 0.252 . 0.016 90
. . .55 WATER SOLUBLE ’
Current Period (Hay (GO CHERICALS 265% 14,04/ 0,921/8,051| 1,744/ 0,114 Totel | 15,915 | 1.043 . 5657
(HEO)(C(Z)) TOTAL LiQuID L
New Total z PRODUCTS G, + 125,19] 8.208 21.064/1.381|WS Cheln 1.744 | 0.114 | }620
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —9, | SELECTIVITY NET WATER 6.938%)124.9 15,252 Total 17.559 1.158 | 6277
Contraction co H: H:+CO co H, CO+H, C3+/C+ GROSS WATER . 139.,03| 9,116 16,996
HYDROCARBON
| e2.24 | 83,75 | 71.86 | 76,40 | 51,28 | 34.26 | 39,79 | 82,79 TOM—C, + 151,211 9.914
Form ML-11 #Included in Reactor Effluent Totel 9/M3 = 16.91 X #/MCF
’ cc/M3 = 141.3 X gal/MCF.
DATA SUMMARY HouRs 2% oRrt
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES S.CFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen ) Fresh Feed 15869 ° API 49.8 10.5 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas Recycle 23359 Neut. No. 43.0 41.9 Fresh Catalyst Added 361 Mesh | Micron: A Microns %
Generator Outlet Combined Feed 39208 Sap. No. 48.5 45,3 thal On 40| 419+ 11.2 80+
Reactor Inlet 399 ‘Wet Gas—Measured Hydrox. No. Catalyst Recqvered 100 150 69.1 40—80
Condenser Inlet Adjusted 5993 Bromine No. a4 In Reactor at End of Period 150 105 11.0 20—40
Product Accumulator 374 Loss Pour °F. 200 | 74 5.3 10—20
Chemicals, % by K2COs 10.14 REACTOR d-p, Inches H20 250 62 1.5 0—20
No. Height 325 4 1.1
TEMPERATURES—°F. Recycle/ Fresh Feed 1.472 <325 0.8
Oxygen Inlet Velocity—ft. [sec. 1.366 CATALYST
Natural Gas Fresh Feed RateEQSC’Flb o | 15252 HEMPEL, DIST. % oppT Bulk Density, Lbs./Cu.Ft.
Generator per Cu.Ft. Dense Bed 1215 205 °F. Aerated 139
Quench Accumulator DEI.' Lb. Catalyst 10.48 400 72.5 55.7 Settled 141
Reactor Inlet 341 per aq. ft. | 23100 | 400 17.5__| 36,3 Compacted 156
Condenser Inlet 560+ 10.0 Particle Density, gm./cc. 4.1
Product Accumulator 69 . CALCULATED FROM dp INH; Value, ml./gm. 15 .‘8
Catalyst No.  Height A.S.T. M. DIST. ON Density, Lbs./CaFt. | ;5  Ne Surface, m? /gm.
1 12" 676 Naphtha °F. Inventory, Lbs. 1456
2 e3e2" 641 18P 102 Bed Depth, Ft. 19,02 |CHEMICAL ANALYSIS
3 maat 656 10% 136 Vol., cu. ft. |12.55 Fe
4 £0% 234 ¢
5 136.8" 651 90% 352 °
6 168.0" 653 EP 400 H
7 199.2" 645 Recovered 97.5 20 W+, 7 basis Fe
8 230.4" 639 _ |Avg, Bed Temp., OF. | 653 X-Ray Analysie—
9  o61.6" | 63 |ar, OF. 131 FeaaCo
10 202.8" 635 K, BTU/hr/sq.ft/oF. | 89.3 FeaO4
P "




TABLE VIII
ANALYSES OF CATALYST SAMPLES FROM MONTEBELLO RUN NO. L9

Chemical Analyses, Specific
Mgzzzg;iio Per Cent by Weight Surface, X-Ray Analyses
No. K20  _Fe C H K>0/Fe me/g. Fe20C9 Fe30), Fe
L9 Red 0.57 90.4 - - 0.585 - 100
49-A 0.57 88.9 0.22 0.07 0.6l1 1.1 100
19-B 0.38 68.8 2.41 0.13 0.552 <1 140 55 5
L9-D 0.33 66.1 - - 0.499 - 30 65 5
49-G 0.35 67.8 - - 0.516 - lio8 55 5
L9-1 0.33 66.6 8.17 0.51 0.495 <1 lio8 55 5
(gz;:z['yover) 0.52 66.4 11.00 \0.57 0.783 <1 358 55 10

8The carbide present in these catalysts has an orthorhombic structure but it is unlike that
observed in catalysts prepared at Beacon, HRI, and Stanolind.
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Bxp. TDC-802~37-7 €£5-B

HYDROXYL NUMBERS OF RECOVERED PRODUCT OIT

RUN 119

Period Hydroxyl No.
L9-B 37
L9-c 3L
L9-D 37
L9-E 38
L9-F 38
49-c 31
L,9-H 38
L9-1 | L1
L9-L 38
L19-M 35
L19-0 30
Lo-p ; 36
L9-R 38
Li9-s 1,0
Lg-T 35
L9-vu 36
L9-w 35

49-x | 3l





