THE TEXAS COMPANY — MONTEBELLO LABORATORY

YIELD CALCULATIONS catavet ae 25
FRESH FEED WET GAS Recvcie| COMBINED grriuent| NET CHANGE YIELD BASIS H, +CO FED
At Wt %@Fﬂﬂ_m .
% m/he #/he % i B"'é"h'r m/hr m/he m/hr m/he | #/he  [H/MCF 9al/hr [gal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
38,780| 10,981 | 307.58] 3.290| 0.202| 5.66 | 1.195 |12.176 | 1,597 L10.779 kso1.92 I Tl e
T
67.920| 16.401| 33,06 24.967 1.536| 3,00 | 0,072 25,473 |10.607 }14,866 |-29,97] 400 BP 62,3 6.855] **° |6.78)
2,473| 0,700 20.81| 39,067 2,401/105.67 |14,105 14.895 |16.596 | 1.701 | 74.86)7.204 | 400560 19.2 [2.1s] ¢ |1.e3)
0.077| 0.022| 0.61 2,617 0,161 4.51 | 0,951 | 0,873 | 1.112 : 550 + 18.5 2,035/ |2.333
0.750| 0.212| 3.40| 16,375 1.006| 16.14 | 5.950 | 6.162 | 6.956 | 0.794 | 12.74|1.226|
f
I =y Y
2,897 0,178| 4,99 | 1,053 | 1,053 | 1,231 | 0.178 | 4,99|0.480 ! R i
2.707, 0,105| 3,16 | 0,620 | 0.620 0,725 | 0,105 | 3.16|0,504 PROPYLENE | 5.3 | 5,032
20,89/ 2,010 Catureaso. | 875 | 4.403| 0.736]
3,080 0,189, 7,95 | 1,119 1.119 | 1,308 | 0,189 7.95/0.765| 432 | 1,840 0.177| C2 0L AR 125 o.e29| 0.084] |
0.418| 0,026 1.16 | 0.152 | 0.152 | 0.178 | 0.026 | 1.15/0.111| 424 | 0.271 0.026
He I 4
ot 2,548 0.157, 8.81 | 0,926 | 0,926 | 1,083 | 0.157 | 8.810.848) 5% | 1,762 0.170 el | v [ i | e
C.H, ! |
sdied I 1,093 0,067, 3,80 | 0,397 | 0,397 | 0,464 | 0,067 | 3,890,374 48 | 0,800/ 0,077| “H* 5.0 0.041] %80
ﬂ‘ﬂ'.? 5.48 C. POLY GASO. 5.98 L5
il 1185 0.073, 5.12 | 0,430 | 0.430 | 0,508 | 0,073 | 5.12| 0,493 %% | 0,930 0.000| : 1.259] ™
raid 0.328_ 0.020| 1.44 | 0.119 | 0.119 | 0.139 | 0,020 | 1.44/0.139| 525 | 0.274| 0.026|C<He 4.86 0.800| 680
5 .
siind 0,428 0,026/ 2,19 | 0.156 | 0.156 | 0.182 | 0.026 2,19/ 0.221 554 | 0,395 0.038| <™t tws0 9.062]
b 30,55 2,940 6.281 0.604|C 'O ™ 7.5 0.14i
TOTAL T
28,216 375.46) 6.147) 6,355 | 64,651 |49 920 ‘
HitCO) 96,700 27.382 [10391.469 SCFH 1,737 10,267 | 37,649 |12.004 | -25.645 gal/hr [gal /MCF Bbl/Day
T )
H./CO Factor o i i
1.46 9623278 7,59 7,59 | 2.09 | 7.59 1.38 GASOLINE 11,162 1.0742 5824 | |
OPERATING DATA Gas OIL
V/br /v = 945 MOV O | 0,5164k 72,42 | 6,969 11,003 1.089 1.931 0.1858 1007
Pressute, psig 403 fole Velociy, Fefsec o g | Gatlyst g e ToL oL 02,97 | 9,908 17,284 1.663| FUEL OIL 2.333 0.2245 1217
. B WATER SOLURE R '
Temperacute, °F 659 Bed Depth, Fe 16,7 | Ve f 1245 s | 0,1204% 6,85 | 0,659) 0.823 0.079| POLY TAR | 0,227 0,0218 118
Recyde Rauo 1.8 |BedDensiy #CF 3p5 | Velme Cafe 33 0p ot s 09.82 110,568 18.107 1.742| TOTAL 15.653 1.5063 | 8167
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION 9 | SELECTIVITY | Wy watat 6.79344122.30 N1.778 14,696 1.414] V'S CHEM. | 0,823 D.o792 | 429
Contraction| €O | M, H,+CO | co H ‘ CO+H, | Co+/G+ | oross waim {wg‘“ h2.437 15.519 1.493| TOTAL 16.476 1.5855 | 8596
T HYDROCARSON i
78.29 | 98.16 | 90.84 | 93.66 | 88.55 | 58.36 | 68.12 | 84.62 | wm—+ 130,71 he.s79) !
Form ML-11 Kgnirt = 18.5 s#Included in Resctor Effiuent Total ©/NCM =16 91X /MCE #9488 MCFH Hy + CO, BbI/Day=5421 6X gal / MCF
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL | WATER INVENTORY DATA PARTICLE SIZE
Oxygen a2 Fresh Feed 10746 |°API .5 10.0 | InReactor at Start of Period Screen Analysis Sedimentation
Natural Gas 420 Recycle 13789 | Neut. No. 36.1 53.2 | Fresh Catalyst Added Mesh| Mierons i | Mierons | %
i
Generator Outlet 408 Combined Feed 24535 |Sap. No. 4.2 34.0 Total Onw| 419+ p5,5 | S0+
Reactor Inlet 403 Wet Gas—Measured | 19g4 |Hvdrox. No. Catalyst Recovered 71 |00 180 o 40-80 |
Condenser Inlet Adjusted | pg33 |Bromine No. 91 In Reactor at End of Period 150 105 197 20-40
Product Accumulator 369 Loss 369 |Pour °F. +20 0 M g.g | 10-20
Chemicals, * by K2C05 5.3 REACTOR d-p, Inches Ha() 250 | 62 : 2.6 0—20
B Additionsl layer 5.7% agsumed Ne- Height Ena_ |*®
TEMPERATURES—°F. Recycle/ Fresh Feed 1.28 to bs nonyehemical o 0-21 3/8 35 | 4B
Oxygen 461 nlet Velocity —ft.fsec. 0.77 1 21 3/8-52 3/4 50
Natural Gas 509 Fresh Feed Rate—§CFH. 1507 | HEMPEL. DIST. 71 onp1 2 52 3/4-84 51
Generator 243 per CuFt. DenseBed| g45 | 205 °F. 5 e4-11s3/8 | se |
Quench Accumulator 137 per Lb. Catalyst 400 61.3 56.3 4 115 3/8-353 18 175
Reactor Inlet 265 per Sq. Ft. 400-550 19.2 37.9 Total 369 Compacted 175
Condenser Inlet 505 350+ 0.5 - Partice Density, gm. cc. 5.06
Product Accumulator o - | CALCULATED FROM db | 4oy qggNHo Value. mlfkm. )
Catalyst No.  Height A.S.T. M. DIST. 0 Density, Lbs./Cu.Ft. | 115 Na Surface, m? gm.
1 oro" Naphtha °F. Inventory, Lbs. 1248
oror 18P 110 Bed Depth, Ft. 16,70 |CHEMICAL ANALYSIS
19" es6 | 108 146 Vol., Cu. Ft. 11.02 Fe 87.3
[ 4 415" 650 0% 246 ~ c
5 710" 661 Sox 358 . Start | End °
6 121" 657 EP 402 Density 156 106 H
Tt 672 Rec. % Inventory 1122 | 1267 |K20- W 7% basis Fe
8 2010" 681 i ) Depth 10,9 | 18,1 |XRay Avalysis—
S e 702 o Volume 7.19 | 11.95 FeaoCs
0 grge o8 - B - Fes0.
U zeryt 666 Fe
, — Tihr B
1400 HOUR | 2200 | 0600 | 1000 [AVERAGE | M/HR c H o Mol % W“’ga < " ° Measured At Wt Balance  $2
7.5 E
FRESH FEED 0.17 | 0.016 14.818 VT % 146,33 173,82
OIL
38.81| S000 | 30.12 | 39,03 | 50,16 | 30,780 |10.981 | 10,961 10,981 1.27 | o.esa| 0,124 0.248 |~ 72.42 72.42
WATER
57.02| M | 57,70 | 57,00 |50.26 | 57,920 |16.401 32,80 0.26 | 0,025 # 129.24 129.24
0 TOTAL
2.08] $5o | 2.6 6 63 | 2,473 | 0,700 | 0,700 1,400 83.75_| 8.155| 6.155 |32.620 © 347,99 375,48
N, N FRESH FEED
0,08| 2dos | 0,15 | 0,08 | 0,32 | 0.077 | 0,022 6.61 | 0.644| 1.268 | 3.664 375.48
CH, ‘WEIGHT BALANCE|
1.25| otz | 0,44 | 0,48 | 0,83 | 0,750 | 0.212| 0.212 | 0.848 5.92 | 0.576| 1.728 | 4.608 92,68
M V¥ 13,2602 1.4 0.143 | 0.57: 1.430
H,0 ‘WET GAS FACTOR|
7.445 | 3.723 0.55 | 0.054| 0,270 | 0,648 1.10786
INDICATED LOSS—SCFH 369
11,805 | 41.005 [16.104] W =[19.9705 2333
BALANCE| 106,79 95,19 106.89] TO™" 11,137 | 43,170 | 15,066
1400 WET 688500 | 0600 | 1000 GAS FLOW RATFS LIQUID PRODUCT RATES paois 25 nours
T AP AR
3.53| Poio 5.58 | 3.40 | 2.65 | 3.290 VR PRESSURE  TEMP. M W. |SCFH| M/HR | HOUR GAGE | GAL. F | PACTOR | GALAT& /0 2 BN
Ha 305.6 | ©l.0 | 2165224 oL
24,82{+ha | 24.98 | £5.49 |24.58 | 26,967 |pic e 5ta3" | 286,02 |70 |0.9951 | 284.62| 47.5 |1873.37
co,
36.16| <ubo | 40,06 | 40.27 | 30,78 | 30,067 | 50.54 | v.165) 20.501 | 0.9796 | 1.4776 | 10,746] 28,316 o7h" | 33,06 |78 l0.9011 | 32.77) e.582 | 215.69
N, 1.36 | 75.4 | 1023793
2,34 Hoe 2,20 | 2,47 | 3,46 | 2.617 |yercas s1.22 48,00
20.36| e | 14,79 | 15,38 |14.08 | 16,376 | 79.31 | 6.187| 4.007|0.0873 |1.0108 | 1.064] 5.175 253,07 1666.68| 72,42
G, H, 208.6 | 127.2
2.4 #ost | oo | 3.07 | 2.07 | 2.897 |pecvas 1,
G, H,
1.54] 33068 1.76 1.81 1.72 1.707 79.31 8.319 | 20,574 | 0.9411 [1,0118 | 12,926 34.061
C,H,
2.39| % | 3,47 | 3.6 3.20 | 3.080 |peep
C.H ATE
0.26/<45% | 0,50 | 0.47| 0.44| 0.418 5.02 | 8,266 20,574 | 1,0000 | 1,0118 63| 2.274["* P 71adn | 300,78 |80 |0,00789| 389.84] 10,0
C.H, 22,7 .0 | 1449547
2.3 2,84 2,26 | 2,76 | 2.548 |naturaLcas o7k | 33,06 |92 |0.99543| 32.01) 8,328 | 274,07
1,368 | 1,05 079 | 1.22] 1,005 1 10,79 | 8.322| 20,914 10,8910 (1.2040 | 3,695] 9.737 2078.52 | 120,24
CH, 424.2 | 83,8
1.2 2o L 1.7 ] 0,93 | 131 1,188 oxvom 15.819
0.6 7% | o8| 0.4 0,38 o.328| 18.82 | 7.277 20,960 | 0.9770 2,806 7,303
31.8
0.4 0.41 Q.27 Q.58 0.428 STEAM
MY pe.ownioh 2157 :




THE TEXAS COMPANY — MONTEBELLO LABORATORY

YIELD CALCULATIONS

AU wo.
Houns __26-40

60-B

CATALYST AGE.

FRESH FEED WET GAS Recvcie| COMBINED grpyent| NET CHANGE YIELD BABIS He+00 FED
% At W
% m/hr #/be ™, m/hr m/hr m/he m/br | #/he ‘gal| gal/hr |gal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE#
commieria T g | e | g e
57.435 11.207|813.92 | 17,970 | 2.354 | €5.94 | 8.283 | 19.490 | 10.837 | 8.853 e % "
59.755| 17.889] 36,06 | 49,360 | 6.467 | 13,04 | 22,752 | 40.641 | 20,210 | 11,422 0 EP s6.8 | 5.526] 0 | 5.41
2.136] 0.630| 26.12 | 19.940 | 2.613 [115.00| 9.101 | 9.830 | 11.804 | 1.974 | 86.88] 7.8 400-860 2604 | 1.377] 4 |4,
0.130, 0.039| 1.09| 1,070 | 0.140| 3.02| 0.405! o.532 | o0.e33 550 + 17.8 | 1.498/'14¢ |17
0,545] 0,163| 2.62| 5,8 0.767 | 12.30| 2,809 | 2,862 3,466 0.604 | 9,68] 0,877
RECOVERY | #/he gal/he
1.030 | 0,136 | 3.79| 0,476 0,475 0.610| 0,135 | 3,79 0.34 L
0.740 | 0,097 | 2.92| 0.341 | 0.341 0.438| 0.097 | 2.92| 0.26: PROPYLENE | 32,0 | 2.787
16.39 | 1.484 Caroreaso. | 87.5 | 5.439/0,408
1,880 | 0.207 | 8.71| 0.728 | 0.728 | 0.935| 0.207 | 8.71| 0.789 432 | 2,016 s rowr e 125 | 0.348/0.048
0.280 | 0.037 1.63 | 0.129 | 0,129 | 0.166| 0.037 | 1.65] 0.148 424 | 0.384
T
0.800 | 0.117 | 6.56| 0.410 | 0.410| 0.527| 0.117 | 6.56| 0.594 5% | 1,312 gl | ghe | ghe | RVE
0.575 | 0.075 | 4.36| 0.265 0.265 | 0.340] 0.075| 4.36| 0.395 48 | 0.897 CeHy 5.00 - |80
[ !
78138 0.320 0.042 | 2.95| 0.147 | 0.147| 0.189| 0.042 | 2.95| 0.267 548 | 0.541 Corour aso. | 5.98 0.96q '8
[ ;
Gl | 0.255  0.083| 2.38| 0.118| 0.118| 0.151] 0.033 | 2.38] 0.218 5% | 0,453 Catho 4.86 0.654 %80
[ s
shisd 0,135 0.018| 1.51| 0.062| 0.062| 0.,080| 0.018| 1.51]0.137 %% | 0,273 Catuit caso. 7,084 58
Ca-Ca 8.0 2.548 5.876 | 0,539 C- Mo ™t 7.58 o108
TOTAL 29,937/ 381.81 13.102 | 245.01 | 46,093 | 76.030 | 63,836
Hi+CO| 97,190, 20.096/11041756  SCFH | 8,821 31,035 | 60.131 | 39.856 | 20.275 gal/he_|gal/MCF | Bbl/Day
H:/CO Factor 104 VE 4ep EF
- 1.60 " 905653 2.75 2.75 | 2.0 | 2.75 | 1.29 NE_ | 8,704 0.7883 | 4274
OPERATING DATA
V/he/V = 1670 RGO 0L | 0,395%4 55.40 | 5.017 8.398 | 0,761 GAS Oit 1.259 0.1140| 618
406 | lelecVeodt Bfsc g1 |Cbx pragh cisS T G 83.50 | 7,562 14,274 | 1.203 FUEL OIL 1.713 0.1551 841
; T WATER SOLUBLE
Temperature, *F 651 | Bed Deph. Fe 10.01 | Weight § 971 HEMICALS 0.141%% 7.47] 0.677 0.878 | 0.08q POLY TAR | 0.155 0.0140/ 76
i
Recyle Ratio 1.5¢ |Bed Density, #/CF 147 Volume, Cufc 6.61 o 90.97| 8,239 15.152 | 1,379 TOTAL 11.831 [1.0715 | 5809
FRESH FEED CONVERSION — 7 TOTAL FEED CONVERSION —9. | SELECTIVITY |  MT wATeR 4.105%% 73.95| 6.697 8.877| 0.804 W-S CHEM. | 0,878/0.0795| 431
Comumnn‘! co ‘ Hy ‘ H,+CO co H, ] CO+H, | Cy+/C ¢ | Gross wateR 81.42| 7.374 9.755 | 0.884 TOTAL 12.709 [1.1510 | 6240
| | HYDROCATSON
56.25 | 79.00 | 63.85 | e9.68 | 45 49! 28,00 | 33,71 | sa,7s | Wt 107.36| 9.723
Form ML-11 #¢Tncluded in Resctor Effluent Total ©/NCM=1691X5 /MCE #9158 MCFH Hz + CO, BbI/Day 234216 gal / MCF
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH oL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 127 Fresh Feed 11,361 °API 47,1 9.7 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 427 Recycle 17,492 | Neut: No. 348 45.3 | Fresh Catalyst Added . Mesh| Microng % |  Microns %
Generator Outlet 414 Combined Feed 28,853 Sap. No. 39.3 45,8 Total On 40| 419+ 80+
Reactor Inlet 406 Wet Gas—Measured 4,536 Hydrox. No. Catalyst Recovered 72 100 150 40—80
Condenser Inlet Adjusted 4,972 Bromine No. 85 In Reactor at End of Period 150 106 20—40
Product Accumulator 370 Loss 436 |Pour P 200 |74 10-20
Chemicals, % by KCO, 0.0 REACTOR d-p, Inches Hz0) 250 | 62 0—20
No. Height 325 |4
TEMPERATURES—°F. Recycle/ Fresh Feed 1.54 0 See Period A | 55 |5
Oxygen 490 Inlet Velocity—ft. [sec. 0.91 1 " 78 CATALYST
Natural Gas 819 11042 HEMPEL, DIST. % DAPI 2 n 85 Bulk Density, Lbs./Cu.Ft.
Generator 2446 per Cu.Ft. Dense Bed 1670 205 °F. 3 " 60 Aerated
Quench Accumulator 150 ber Lb. Catalyst 11.37 400 sa.8 s8.1 . " 5 Settled
Reactor Inlet 450 per S Bt 16730 400-550 16.4 40.0 Total 283 Compacted
Condenser Inlet ' 645 50+ 18.8 i Particle Density, gm. /ce.
Product Accumulator . Heat Transfer Calculbtions . CALCULATED FROM dp H, Value, ml./gm. |
Catalyst No.  Height Stesm Rate = 326 E/hr. A, S. T. M. DIST. 0] Density, Lbs./Cu.Ft. 147 2 Surface, m? /gm.
See .
! pertod A 621 |@698 psis & 511%F = Naphtha °F. Inventory, Lbs. o1
B y (CAL ANALYSIS
2 654 1200 Btu/# 18P 102 od Deyth, Ft. 10.01 |CHEMI
3 652 Water in @69°F = 37 Btu/# 10% 140 Vol., Cu. Ft. 6.61 Fe
4 647 Net Heat Transferred/# steeg 5% 240 ¢
o
5 652 = 1163 Btu 90% 360
H
LJ 642 (1163) (326) = 3:'9,13£ Btu/hy. EP 404
P
7 689 Ave. Bed Temp. = 651°F Rec. 95.5 [K20. W+t 7 basis Fe
8 708 4T = 651-511 = 140°F| XoRay Amalysis—
Fe
* 701 Tube Ares = 18.0 ft.P eaeCe
379 .
b 696 |x = tPedstitoy - Fe0
Fe
n 691 = 150.5 Btu/°F/rk.2 ©
] GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
Zihr
HOUR * 2200 0600 IAVERAGE M/HR 4 H o Mol % M/Hr c H o Measured At Wt Balance
o 7.515 WET GAs
FRESH FEED 32000 | 0,20 | 0,019 15.068 |¥F 223,52 244,99
3 oIL
oo | 57,58] 37,34 57,435 11,207 | 11,207 1,207 4% | 0,98 | 0,095 0.095 0,190 56,40 55.40
N, WATER
%2, | so.ee| 59.69 59,755 |17.889 35.778 os | 0,87 | 0,085 b 8l.42 8l.42
CO, CH, TOTAL
Scto | 2,09 2,08 135 | 0,639 | 0.639 1,278 %% | ge.45 | 8,035 | 8.036 |32.140 360,34 381.81
N, C,H, FRESH FEED
aow | 0,00/ 0,17 0,130 | 0,039 od | 6,62 | 0,645 | 1,200 | 3.870 381,81
CH. CHe WEIGHT BALANCE|
1s.042 0.37! 0,72 0.545 | 0.163 | 0.16: 0.65: hadiiad 6425 0.600 | 1.827 | 4.872 94,38
MW 75367 1.85 0,180 | 0,720 | 1,800
CsH.z WET GAS FACTOR|
6.355 | 3.178 | *¥9¢ | o,78 | 0,076 | 0.380 | 0,012 1.096085
INDICATED LOSS~SCFH 436
12,009 142,785 115,663 | MW = |20.35000
4972
BALANCE| 97.26  98.14 102.65] TOTA" 12.347 | 43,504 | 15,258
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES ooy 1y p
of API® % 'HR
Z8 010 17,76 118,18 17.970 VR PRESSURE - TEMP. MW, |SCFH M/HR HOUR GAGE GAL. F FACTOR | GAL. AT&q #/GAL, E
He 106.4 | 74.4 | 226995k oL
24 | 50,33 | 48,30 49,360 FEED 310" 161,14 62 | 0.9000| 160,98 47,1 | 1o
co,
Qoo 1841 (21,47 19.940 | 50,64 | 7.371 |20,521 |0.9864 |1,5066 11,361 | 29,937 113" | 65.01 |76 | 0.9926| 64.52| 6,506 | 425.57
3 1051 71,5 | 154826
Soe .28 | 0.86 12070 | e s R 4,32 +28,5
5.77 | 5,94 5,866 | 115,14 | 7,950 | 4,026 |0,9893 |1.2443 | 4,536 | 11,954 100,78 664,78 55.40 |
410.4 | 114.4
0.8¢ | 1.22 1.030 | prevars 8,398
0.82 | 0.66 0,740 | 70,31 | 8,488 |20.618 |0.9514 |1.2443 |16,431 | 43,207
2,03 | 1,13 1.580 | preep
0,31 | 0.25 0,280 6.02 | 8.238 | 20,618 |1.0000 |1.2443 | 1,061 | 2.706 VAT g1an | 241,20 |70 |0.99896 | 241.04] 9.7 leony 72
426.9 | 185.3 | 1422604
0,87 0,91 0,890 NATURAL GAS 214" 124.28 (80 [0.99760 | 123.98 | 8,346 [1034.74
0,93 0.22 0.575 10,79 B8.306 [21.014 [0.8977 |1.1927 3,608 0.744 117.06 976,98 | 81.42
426.6 | 74,1
0,20 | 0,44 0.320 | oxvepn 9,765
0.37 | 0.4 0.256 | 18.82 | 7.312 |21.007 |0.0867 2,862 | 7.516
3l.4
0.08 | 0.19 0,135 | grpan
MW he.e0s37] 215.7 5,082 | 0.2970 32 s




THE TEXAS COMPANY — MONTEBELLO LABORATORY
YIELD CALCULATIONS

aun no. . 60-C
wouns ___80-64
CATALYST AGE_____

—
FRESH FEED WET GAS Recyce SOMBINED et NET CHANGE YIELD BASIS H;+CO FED
At Wi Balance T gm}[@ﬁ: S
% m/hr B/hr % /hE m/hr m/he m/hr m/he | #/he  [H7MCF| #/gal] gal/hr |gal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
t P g
oo | 87,9771 11,208 316.46 | 18.856 | 2,783 | 76.55 | 8.861 | 20.179  11.614 | -8.565 -239.9 bt B Juasovamera] 82 |
Ha. | 59,126 17.590 35,46 | 50.876 | 7.375 | 14.67 | 23.963 | 41.553 | 31,338 10.215 | -20.59 400 EP 69.0  4.753] *%° | 4.65
%o | 2,067 o.615 27.07 17,217 | 2.496 |109.87 | 8.109 8.724 | 10.605 | 1.881 | 82.8d 7,553 400550 17,4 2,200 ' 1,00
I | T
Moo | 0,60 0,048 1.34] 1,150 0,167 | a.e8| 0,542 | 0,590 | 0.708 850 + 13,6 0,037/ "M*® |1,07
CcH, i
wols | 0,670| 0,199 3,9 6,070 | 0,880 14,127 2,859 3,058 3,739 | 0,681 | 10,93 0,997 |
G H. | " e
fhost 1,167 | 0,172 | 4.82 | 0.559 | 0.559 | 0.731 | 0.17 4.82 0,440, R e
G H, | | PROPYLENE |
Hode 0.610 _ 0,088 65| 0.287 | 0.287  0.375| 0.088 , 2.6q 0.242 29,4 | 2,86
C+Ce | 16.4d 1.679 Corour 0. | 815 49 | 0,41
CH, 7
ot 1.590 | 0,230 9,68 | 0.749 | 0,749 | 0,979 | 0,230 6d 0.883 432 | 2,241 | 0.z04] oMM 125 | g.36 | 0.04
CH, ! T ¥
dod 0.320 | 0,046 | 2,03 | 0,151 0.151| 0.197| 0,046 | 2,03 0,1es %2 | 0,479 | 0.04
C.H, T T
sdich 1.207 . 0,175 9.62| 0.560  0.560 | 0.744] 0. 9.84 0.896 ¥ | 1.964 | 0,179 [ emt | #m | gin | mve
[ ! ‘
s8.26 0.330 | 0.048 | 04155 | 0,155 | 0,203 | 0,048 74 0.254 %% 0,574 0.082 “M | 5% | o.s9 |o.07a| %0
CHie i J
7038 j 0.447 0065 | 4.56] 0,211 0.211 | 0.276| 0,065 | 4,56 0.416 %% 0.837 | 0.07g <™ #O | 5% |50 |3 50| 1P
CH,. ]
7z1ae | 0.070 . 0.010 Q 0.0z 0.033 | 0.043 | 0,010 Q 0.066 %% | 037 | o.012 St 488 o lo.s74 | 580
CH,. I T i
stk 0,070 _ 0,000 | o0.54 0,053 | 0.083 | 0.043| 0.010  0.04 0,077 %% o.se | 014 g.z00 | &
Cs-Ce } 30,44 2,777 C, POLY TAR 7.58 1.1 0,157
TOTAL 29,750| 363,52 14,495 | 256,00 | 47,101 | 76,861 | 66,139 I !
H:4CO| 9v,108,_ 26,668/ 10962.929 SCFH | 10,108 | 61,732 | 42.952 |18.780 N B gl he_|gal MCF Bii/Day
Ha/CO ! | Factor. | I 10 4 RVP 400 €7 i |
1.56 912164 2.70 2 2,70 | 1.9 . ___| GAOLNE | g,232 0.7509 . 4071 | |
OPERATING DATA 1
S v/br/y = 1702 oo | 0,516 44.64 | 4.0 | 6.889 | 0,628 40O 1.096 0.1000, 54
Pressure, psig 405 lnlec Velocicy, Ffsec |Gy presn cmas TOTAL o 75,08 | 6,849 13,273 | 1.209| FVEL O 1.074 0.0980 531 | |
. [ WATER SOLUBLE
Tempersture, °F ggy  BedDepth.F g gg.  Weightf 9e2 CHEMICALS 0.1364% _7.21 | 0.658 0,875 | 0,080 POY TAR | 0,205 0.0187 101
j ; [ Votume, Co Tom uauo !
Recycle Rano 1,58 | BedDensity #CF 154  Volume Cufk g5 44 roours ¢, ¢ 82.29 | 7,507 14,148 1.289 'OTA 10.607 0.9676 | 5245
FRESH E_EED CONVERSIOI‘\! - % TOTAL FEED CONVERSION -9} I SELECTIVITY N(IJ(A!I! 4,089:4 73,6 6,720 8.044 | 0.80" W.S CHEM 0.875 0.0798 { 4
Contaction| €O ‘ H, H,+CO co H, | CO+H, | Gt G+ 61055 WTER 80,8 78 | o.710. | 0.g67 TOTAL 1.482 h.0a74 | 56
FiGROCAION T
51.28 | 75.81 | 58.07 | 65.01 | 42.45 | 24.58 | 30.42 | 81.75 | 1O~ 100.69 | 6.186 i
Form liL-11 Kshift = 7,00 s#Included in Reactor Effluent Total WONCM = 16 91 /MCE #9188 MCFH Ha 4+ CO, Bh1/Day=5421 6 X gul  MCF
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 425 Fresh Feed 11,200 ° APl 48.7 9.9 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 425 Recyele 17,875 | Neut. No. 35.5 45.8 Fresh Catalyst Added Mesh Micmni} % Mierons J‘ %
Generator Outlet 413 Combined Feed 29,165 |Sap. No. 43.8 47.4 Total On 40 419+ | 80+ ‘
Reactor Inlet 405 Wet Gas—Measured | 4 ggg | Hydrox. No. Catalyst Recovered 26.8 100|150 1080 |
Condenser Inlet Adjusted 5,501 Bromine No. 80 In Reactor at End of Period 150 105 20—40
P I o |7 .
Product Accumulator | 60 Loss 12 | Pour °F. | o 200 |74 10-20
! Chemicals. % by Kg}n, | 9.0 REACTOR d-p, Inches HaO) 250 | 62 0—20
- | I No. Height 325 |4 i
TEMPERATURES—F. N ,A_..R.ec_’f‘e/ FreshFeed | 1,58 - — 0 See Period A 56 |[<B |
Oxygen 506 Inlet Velocity—ft.[sec. 0.93 1 78 CATALYST
Natural Gas 784 Fresh FeeVd.theH;F‘f‘l&om 110963 H'EMPEL.VDlST. I | °aPT 2 86 Bulk Density, Lbs./Cu.Ft.
Generator 2500 per Cu.Ft. Dense Bed| 1700 205 °F. 1 s | es Aerated |
Quench Accumulator 137 per Lb, Catalyst 11,05 40 .0 | se.a N o Settled
Reactor Inlet . 515 per Sq. Ft. 16611 400-550 17.4 39.6 Total 289 WVCuI!l?n("ted 1 . ]
Condenser Inlet 642 | 14.6 Particle Density, gm.
Product Accumulator 82 |Heat Trensfer Calcullations (7ALCULAT!:?D FE(?M dp | . 77“; Vrulrue. ml/gm. i
Catalyst No.  Height Steam Rate = 227 #/hir. A.S.T. M. DIST. O Density, Lbs./Cu.Ft. 154 No Surface, m? /gm. !
See o " w || Inventory, Lbs i
! pertod A 634 @696 psis & 513°F = Naphtha °F. nventory, Lbs. 992
2 662 = 1200 Btw/# BP 108 Bed Depth, Ft. 9.76 |CHEMICAL ANALYSIS | -
3 661 Water in @71°F = 39 Btu/# 10 146 Vol., Cu. Ft. 6.44 Fe | ]
4 657 Net Heat Trens./# steam 50% 247 ¢
5 664 < 1161 Btu 9% | se4 R 0 |
| 6 662 Ave, Bed Temp. = 661°F EP 403 B B = o
[ 7 | ee2 (1161) (227) = 263,547 Btu/mb. 95.5 o . K20. W+. 75 basis Fe
8 694 4T = 661-513 = 148°F i - X-Ray Analysis—
FezoCo
9 697 Tube Area = 17.4 ft.P o o ©
263,547 Fea0.
b 692 Flovraser:anl 1 - -
1 ! - 2 Fe
1 e85 = 102.3 Btu/°F/r4.
] GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
=
i
HOUR | 1400 2200 | 0600 [AVERAGE M/HR c H o Mol % | M/Hr | ¢ H o Mm;re(; At Wt Balance
0. 7.265 WET GAS
FRESH FEED 3o | 0.19 | 0.018 14,566 229,30 250,00
co, oiL
@0 | 3761 | 37.92| 38.20| 37.977| 11.208(11.208 11.298 <%0 | 1.2 | 0.108 | 0.108 0,216 44.64 44,64
N, ‘WATER
M. |se.o1 | s0.38| 59,12 s9,126] 17,500 5.180 soe | 1,58 | 0,153 £0.88 80,88
co, CH, ’ TOTAL
%0 | 1,05 | 2,12 28| 2,087| 0.615] 0.615 1.2300 %2 | 81,91 | 7.928 | 7,928 |31,712 354,82 83,52
N, C.He FRESH FEED .
2o | 0.24 | 0.13] 0.1 0.160| 0.048 3o | g.65 | 0.644 | 1.288 | 3.864 383.52
CH, CyHs WEIGHT BALANCE|
wole | 1,00 | 0.48| 0.44| 0.670] 0.199] 0.199 | 0,796 et | 5,06 | 0,577 | 1,731 | 4,616 92,51
CeHio
MY z,8013 525 | 3,87 | 0.181 | 0.724 | 1.810
CaH.o 'WET GAS FACTOR|
16lois 5,687 | 2.844| 39t | 0.72 | 0,070 | 0,350 | 0,840 1125163
INDICATED LOSS—SCFH
12,112 |41.663 |15.572 w =20.57018 612
BALANCE 99,86 97,25 103,90 "™ | 12.329 42,842 | 14,782
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
APE # HR
° FACTOR | GAL. AT ] L3
99‘:-» 18,11 19,76} 17.70| 18,866 VR PRESSURE ~ TEMP. M.W. | S CFH| M/HR | HOUR GAGE | GAL F #/GAL, ' GAL HR
H, 504.8 | 76.5 2245695 oL 48,7
2de | 63,21| 65,35| 46,09] 50,876 ppreu peep 611" | 323,12 62| 0,9990 | 322,80 | 6,537 | 2110.1
47.1
gplclu 14.35] 14,45 22.87| 17.217 50.54 7392 [20.482 0,0847 | 1,4086! 11,200/ 20.750 3" 161,14 | 6 0.9990 | 160,98 6,506 | 1061 .8
N 1,70 | 75.8 |1626617 ‘
28018 1.07] 1.27] 1,111 1,150 ey gas 161.82 1048,32]
CH. -
7.09| 5.80| 5.32| 6,070 115.14 | 8.329 050 |0.9870 | 1,2753| 4,889 12,883 +3,5: 423,000 44,64
C, H, 408.4 | 119.6
St | 1.18] 1.08] 1.32] 1.187|peve 166,34 1071.32| 6.889
G, H,
Hode | 0.66] 0.58| 0,69 0.610] 79,51 | 8,508 |20.560 10,9473 | 1.2763| 16,768 44.184
C.H,
Aofe | 1.56| 1.66| 1.55| 1,590 prp
C;H, WATE 9.9
<ot | 0,30 0,32] 0.34] 0.320| 5.02 | 8.408 |20.669 11,0000 | 1.2763| 1,107 2.917 713" | 3p4.23| 78| 0.99788 383.42 | B.334 | 3105.42
424.9 | 101.0 |1421104 9.7
1.011 1.11) 1.50, 1.207|NATURALGAS 4163%] 241.20 | 70 | 0.90896 241.04 | A.346 | 2011.72
06| 0.34| o.40] o0.330| 109,79 | a.som [20,967 10,8938 | 1.1921| 3,673 9.679 2'3/4% 108,67 | 69 | 0.99007 108,57 | 9.9 904,82
425.2 | 77.8
0.30| 0.34| 0,70| 0.447] oyyeen 04" | 17,70 | 68| 0,90920 17.69 | 8,334 | 147.43| 80.88
- - o.21| o.070| 18,82 | 7,226 |20,620 |0,9833 2,757 7.268 1942.22) 9,7
38.5
- - 0.21] 0,070 gpay
M ¥ i7.70874 216.7 | 3.263 | 0.3230 2274/08 .
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YIELD CALCULATIONS
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CATALYST AGE____

FRESH YEED WET GAS Recvces| COMBINED] poo o [ oT CHANGE YIELD BASIS Hy+CO FED
AL W EED e
% m/hr #/hr % ke m% m/he | m/he m/he m/he | #/he  [F7MCF| #/gal] gal/hr Jgal/MOF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
T
Py (e [ ——
37,863 | 11,267 | 516,32 | 18,143 | 2.203 | 64.23| 8.156| 19.412  10.448| -8.964 |-261 e | BN i
50,524 | 17,643 | 36.57| 46,863 5.026| 11.94| 21,073 38,716 26,098|-11,718 -23,63 400 EP 0.8 | s.288 " | oo
1.923| 0,672 | 25.17) 22.060 | 2,787 122,66| 9.911 | 10.483 | 12.698| 2.215| 97.49|s,889 400-550 10.2 | 1,446 0 1oz
0,237 | 0,070 | 1,06| 1,103 0,161| 4.23| 0,536' 0.606 0,687 : 560 + 11.0 | o.820/ "™ 0,050
0,663 | 0,197 | 3.16| 6,003 0,769 12.18| 2,698 2,895 3,457 0,562 9.02]0.822
ooy "
1.277 | 0,161 4,52 0.574 | 0.574| 0.785| 0.161  4.52]0.412 A Wi
0,650 0,080 2.41] 0,283 0.285 0,363 0.080| 2.4100,220 PROPYLENE | 25,1 | 2.38
15,95)1,454 Catuveaso. | 85 | 08 |0.348
1.357 | 0,171, 7.20| 0.610  0.610| 0,781 0.171| 7.20/0.656| 432 |1.667 0,162 | "™t | 125 | 0,30 | 0,040
0.250 | 0,032 | 1.41| 0.112 u.uz,‘ 0.145| 0,032 1.410.129 | 42 | 0,353 0.030
+ T I
1,047 0.132 | 7.41| 0.471 0.471/ 0.603| 0.132| 7.41]0.676 | 3% | 1,482 0.135 gl | b | et | RVP
0,397 | 0,080 2.91| 0.178| 0,178 0.228| 0,050  2,910.265| 4® | 0,500 0,065 " | 3% | 0,24 |0.048] 0
0,523 | 0.066| 4.63| 0.235| 0,235 0.301| 0,066| 4.63|0,422| 5% | 0,850 0,078| " ™" | 59 | ¢ .29 [3,049] "°
CaH, | 528 C.H 4.86 68.0
kil | 0,070 | 0.009 0.65] 0.031 | 0,031 0.040! 0.009 0.65[0.059 | >* | 0,1240,011] *7" - 2.91 1 0.599 -
CiHe ! | CoHREE GASD. 5.8
i 0,177 o.022| 1.85 o.oeo‘ 0.080| 0.102| 0.022 1,850,169 | 3% | 0,534 0.050]% - s.s0g | °F
- T
ol 26.06]2,376 | 5.369 (0,401 | C4 MO ™Mt 738 | 0.80 | ¢.120
TOTAL
9,730 | 381,18 12,636 | 248,23 | 44,940 | 74,668 | 62,324 ‘
He4CO| 97,177 28,900 | 10967306 S | g.218 29,228 88,128 | 37.446 |-20,682 gelhe_|Bal /MCE /Dy
Hu/CO K. 07 WP 40 EF 1 i
1.57 7% 911703 58 58 | 1,89 | 2,58 | 1,31 GASOUINE | 8,505,0,7755, 4204 |
OPERATING DATA - GAs OIL
S T — 7/ (VA 15 U MONED 0L | 0.34744 48.72]4.44 533 (0.687 132204120 53 |
ssure i | Inle i
Pressure, psig 406 | IlnlecVelody Fefsec .99 | QA prgsn oMgs TOTAL o 74,786.618 12,922 1,178 FUEL O 0.950.0.0866 470
o WATER SOLUBLE
| Temperatuce, °F 657 J“"d Depeh. Fe 10,94 Weigho f 1177 aHEMicALs 0.147s4 _ 7,79]0.710 0.93010,085 | POYY TAR | 0,160 0,0146 79
. ! ensity, £ rume, Cu TolL uauip
Recycle Racio 1,51 |BedDensic KCE 63 Volume, Cuaft 7,29 PobuCTs ¢ 82.57|7.528 13.852 1.263 | "OTAL 10.937 0.9972, 5406
T ;
FRES‘H FEED CONVERSIUT — T TOTAL F’EED CONVERSION — 9 | SELECTIVITY | MT WATER 4,243%% 76,446,970 9.17610.637 W.S CHEM 0‘930‘0 0645} 460
T e, ! |
Coﬂru(non: | Hy | H.4CO CO | H. ) CO+H, | G+ /G GROSS WATER 84.23|7.680 10.10610.9: TOTAL 11.8671.0820 ! 5366
i t i HYDROCARBOK i H
57,50 | 79.63 | 66.42 | 71.56 | 46.18| 30 | s5.50] es.en | tom—ci 98,528,062 !
Form lL-11 K shift = 7.73 ##Included in Reactor Effluent Total WNCM = 1091 /MCE 5918SMCFH Hy + CO, BN/Day =311 X gal MCF

OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL | WATER INVENTORY DATA PARTICLE SIZE
Oxygen 426 Fresh Feed 11,286 |°API 49.4 9.9 In Reactor at Start of Period Screen Analysis Sedimentation
. . .
Natural Gas 126 Recycle 17,058 |Neut. No. 37.0 45.7 Fresh Catalyst Added 175 | Mesh| Microns ;| Microns
. . L7 | e e A | aws  (Mesh) Wieomy o Tem
Generator Outlet 412 Combined Feed log,344 Sap. No. 45.0 48,3 Total On 40! 419+ 80+
I8 Reactor Inlet 406 Wet Gas—Measured 4,441 Hydrox. No. Catalyst Recovered 25 100 150 4080
Condenser Inlet Adjusted 4,796 Bromine No. 920 In Reactor at End of Period 150 105 20—40
Product Accumulator 368 Loss 355 Pour °F. 200 4 10-20
Chemicals, % by K2COs 9.2 REACTOR d-p. Inches Hz0 250 | 62 0—20
o No. Height 3% | 4
TEMPERATURES—°F. | Recycle/Fresh Feed 1.51 0 See Pertod A | 56 B | | | )
Oxygen 478 Inlet Velocity—ft. sec. 0.90 1 78 CATALYST
Natural Gas 784 Fresh Feed Rate—SCEH. | 1495, | HEMPEL. DIST. % OpPT 2 86 Bulk Density. Lbs./Cu.Ft.
Generator 2523 per CuFt. Dense Bed| 1579 | 205 °F. e | Aerated L
Quench Accumulator 121 per L. Catalyst 0.32 100 | sa.a 56.9 A Settled
Reactor Inlet 502 ver Sq. Ft. 16617 400-550 o.2 39.4 Total Compacted
Condenser Inlet 610 550+ 12.0 1 Particle Density, gm. cc.
Product Accumulator a2 Heat Transfer Galéulitions | CALCULATED FROM dp Ha Value, ml./gm.
Catalyst No.  Height Steam Rate = 246 #/hr. A.S.T. M. DIST. 0] Density, Lbs./Cu.Ft. 163 2 Surface, m? /gm. 1
See o -
! period A 645 @696 psia & 513°F = Naphtha °F. - [nventory. Lbs. 1177 ]
2 669 = 1200 Btu/¥ 18P 102 Bed Depth, Ft. 10.94 |CHEMICAL ANALYSIS
3 656 Water in @56°F = 34 Btu/# 10% 146 Vol., Cu. Ft. 7.22 Fe
4 652 Net Btu/# stesm = 1166 Btu | 5% 247 ¢
5 660 (1166) (246) = 286838 Btu/hrl 9% 368 o
6 652 Ave. Bed Temp. = 657°F EP 404 1 | H o
4 667 |41 = 657-513 = 144°H Rec. 95.0 K20, Wt 7 basks e
g p—
8 679 Tube Ares = 19.8 £t.2 X-Ray Analysis
286,636
286,836 FezoCs
i 687 K = 739.8)(144) S
FeaO.
10 678 ® 100.6 Btu/°F/sqd ft. ) ©
u 660 Fe
[ cas anavyses GENERATOR BALANCE WEIGHT BALANCE
- T
HOUR f 1400 | 2200 | 0600 |AVERAGE | M/HR < H ° Mol % | M/Hr < H ° Messured At Wt Balance
[N -410 WET GAS
FRESH FEED stoo | 0.21 | 0.020 14.860 229.85 248,25
o,
o | 87.81 | 58,86 | 37,59 | 57.853 | 11.257 | 11.257 11.257) <8 | 1.25 |o0.122 | 0.122 0.244 |°" 48.72 48.72
N, ‘WATER -
Moo | 50.11 | 50.12 | 50.74 | 59.324 | 17.643 - | 35.286 ado 1.35 | 0.129 b 84,23 84.23
e CH. AL .
e | 1.97] 1.6 | 2.08] 1.023] o.572| o0.572 1.144| iz | s2.47 | 6.022 | 8,022 | 52.086 or 352,60 381,18
A C:H, D
Moo | 0.1 0.24| 0.36| 0.287| 0.070 W | 6,40 | 0.631 | 1.262 | 3.786 FRESH FEE 381.18
L, CH, N
.| 1.00] 0.2 0.47| 0.663| 0.197| 0.197| o.7s8 “o% | 5.83 | 0.567 | 1.701 | 4.536 WEIGHT BALANCE 95.18 §
MW he,e1766 1.70 | 0,165 | 0.660 | 1,650
H,0 'WET GAS FACTOR
o 6.116] 3,058 0,72 | 0.070 | 0,350 | 0.840 1079965
INDICATED LOSS—SC FH
12,026 | 42.100(15,459| W =z|20.2493¢ 355
BALANCE| 90.25 98,34 102,35 "0 12,117 | 42,900 15,104
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
o APT #HR
oo | 17.63 | 18.60 | 18,20 | 18.143 \a:l PRESSURH ~ TEMP. MW. |SCFH| M/HR | HOUR GAGE | GAL F | FACTOR | GAL AT& /EL s R
H, 405.7 | 74.3 |2256601 oL | 3e 45.4
£8e | 46.51 | 47,00 | 47.14 | 46.885 |pery prep 703%" | 307,50 |73 10,9935 | 364.06| 6.512 |2606.99
<o, 48,7
% | 22,31 121,711 13 | 22,050 | 50.54 | 7.346 | 20.504 | 0.9m6s | 1.5020 | 11,286] 20,730 51" | aesa2 [e2 [0.0000 | 322.80 6.537 211014
1.64 | 73,0 [1473903
1,09 1,34 1,150 1.193 |gwercas 2173 | 130,26 |62 10,9000 | 130.12| 49.4 | 905,95
6,55| 5,80 | 5.66| 6,003 115.14 | 7.958 | 4,042 0.9877|1.2140| 4,441] 11.702 0!53" | 24,34 |84 |0.988) | 24.08| 6,512 | 156,61
B 408.3 | 117.7
1,267 1,21 | 1,37 1.277 |ppeya +3.53 423,00| 48.72
0,64 0,63 Q.82 0,630 79.31 B8.529 20,567 | 0.9488 | 1.2140 | 16,025, 42.227 18Q.78 1169.19| 7,533
1.62| 1,00 | 1.45| 1.367 |perp
WATE)
0,32 0,16 Q.27 0.250 5.02 8.238 20,667 | 1.0000 ! 1.2140 1,033 2,722 5"7*" 561,49 170 10.00896] 351.12! 9.9 $926.23
426.6 | 190.0 |1420674
2.00| 1.08] 1.0 1.087 | NatuRaLGAS 2'3/4% 108,67 |69 10.99007| 108.67] 8.334 | 904,82
C.He
st | 0,20 0.66| 0,36 0.307) 10.70 | a.312 | 20.083! 0.8044|1.0087 | 3,601] 0,726 242,56 2021.41| 84.23
CeHe | - 426.8 | 76.1
7835 | 0.6L| 0,86 0.61] 0.623 | oxyen 10.106
CeH.s
riied - 0,21 - 0,070 18.82 | 7.220 | 20,088 0.9840 2,812] 7.410
[ 38,7
s | 0a9f o2l 048] 077 g
MY howearzel 2187 | .01 | 0.zeze 2464 Mir
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THE TEXAS COMPANY — MONTEBELLO LABORATORY T a—
YIELD CALCULATIONS CATALYST AGE.
FRESH FEED WET GAS Recycs| COMBINED) pepyent| NET CHANGE YIELD BASIS Fy+CO FEO
T
% m/he B/hr % :thrw B"ﬁ— m/hr m/hr m/hr m/he | #/he  [H7MOF aal/hr MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
o0 e sl e Tl e
oo |70 22069 | 312,82 ] 16,357 1,843 51.62] 6,886 10,065 8,729| -9.326 -261,1 -5
98.0
M. lse.231]17.608] 35.30| 47,280 5.668| 11.43] 22,181 36,689 | 26,649 |-11,840 -23.87 40 EP 70.2 6035 5.914
- : 91.4
@ | pae3| o.es0| 20.7) 22,796 | 2.740| 120.59| 10,234 10,674 12,974 2.100| 92.42)8.402 400-650 17.2 (1,470 1,352
i 114.6
Yoo | 073! c.oma| 1.43] 1.543 088  5.8| 0.693! 0.744| 0.678 ; o+ 12.6 11,083 1.241
S | o3| o.202| 3,24 e.677. o0.802| 12,87| 2,998 3,200  3.800| 0.600| 9,63]0.885| !
s He T vy .
whods 1,287 | 0,156 4.85| 0,578 0,578, 0,783| 0.155 4.,35/0,400 R L
C,H, T :
3 0.630. 0,076 2,20| 0,285 0,283 0,369| 0,076 2,29|0.210 PROPYLENE | 54,4 L 37
i 16.27]1.495 Corovewsn. | 875 | 2077 |0.46a
1.827 | 0,218 9.22| 0,820 0,820 1,039| 0.219 | 9.22/0.847 432 2,134/0,106] CotO M 125 | 0.4010.083
0.417 0,050 2,21| 0,187 0.187, 0,257| 0,050 2.21[0.,203| *# | 0,521 0.048
#gal hr jal he VP
1.235| 0.148.  8.30] 0.554. 0.564] 0,702| 0.148| 6.30/0.763 %% |1.660 0,153 Ll B | R
! C.Ha . 68.0
0.410! 0,049 2.85| 0,184, 0.184 0,233| 0.049 85/0.262. 4 | 0,586 0,064 5% | o.s0 |0.118
C POLY GASO. . L5
788 0.453 | 0.064| 3.79| 0.203| 0,203 0.257| 0.054! 3.79]0.348| %% | 0.695/0.064 * 5% | 6.75|1.128
Coll,s J 6.
sdid 0.043| 0.005| 0.36| 0.019  0.019. 0.024| 0.005 0.36|0.033| 3% | 0.069 0.008| %" 48 | 2.65 | 0.586] %0
Cd | ;
s 0.167) 0.020| 1.68| 0,075 0.075| 0.095| 0,020, 1,68l0.154, 5% | 0,303 0,028 ™ M0 7,464 58
GG 28.41]2.610 5.968(0.549 |+ O M 738 | 0.96]0.127
TOTAL
29,570 | 380,95 12,014 | 206.74| 44,805 74.465| 61.950 :
HitC0) 96,081 | 28,677 | 10883.2078 SCFH | 7,511 28,067 56,744 | 35.578(-21.166 gl hr |8l /MCF Bb/Day
He/CO ' Faccor WA e T T
- 1,57 918846 | 3.08 3,08 | 2.4 | 3.08 | 1.27 GASOLINE | 9,276 0,652 4621
OPERATING DATA I
_ v/or/y = 1221 O 00,3945 | 55.26]5,078 8,597/0,790] 945 O 1.35210,1242] 673 | |
Pressure, psig 408 |l Voo Fosec g o |Gl progn uas TOWL oL 63.67|7.688 14,565 1,389 | FUEL O 1.241 0.1140 618
63,67 ;
WATER SOLUBLE
Temperature, °F 655 | el Depeh e 13,50 | Weight 1479 Gemls _ [0,1508% | 7,94]0,730 0,9850,001 | POYY TAR | 0,180 0,0165 69
P i TOTAL LiQuID
Recydle Rario 1.5p | PedDesion #CF  jgg | Volume Cuf g oy s 91.61/8.418 15.550{1.430 | TOTAL 12,049 1.1070] 6001
FRESH FEED CONVERSION — 7 TOTAL FEED CONVERSION -9 SEL[(TIVIT\{ NET WATER 4,497%% | 81,01 444 9.7250.894 W. S CHEM. 0.985.0 0905‘ 491
Contraction co L Ha [ H;+CO co ‘ H. ‘ CO+H, | G+ .G+ GROSS WATER 8.9518.174 10.71010,985 | TOTAL 15.03411,1975 6402
1 i I HYDROCARBON H
50,7 | 83,60 | 763 | 7301 | sl.es| s0.c0 | s7.30| 84,02 | Tm—g 107.e8[9.013 I i
Form 1L-11 K shift = 8,87 ##Included in Reactor Effluent Total C/NCM= 16013 /MCE 59188 MCFH Hg + CO, BN /Day 23121 6 X gal - MCF
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCEH OIL | WATER INVENTORY DATA PARTICLE SIZE
Oxygen 427 Fresh Feed 11,200 |"APL 50.8 10.1 In Reactor at Start of Period Sereen Analysis Sedimentation
Natural Gas 426 Reeycle 17,038 | Neut. No. 57.2 5.5 Fresh Catalyst Added 101 |Mesh| Mierond 7 | Microns | %
" . .
Generator Outlet 413 Combined Feed  |pg peo [Sap. No. 6.5 6.0 Total On 40| 419+ 80+
Reactor Inlet 406 ‘Wet Gas—Measured 4,249 Hydrox. No. Catalyst Recovered 49.5 100 150 40—80
Condenser Inlet Adjusted | 4 55 |Bromine No. a3 In Reactor at End of Period 150 | 105 2040
Product Accumulator 367 Loss 310 Pour °F. 200 4 10—-20
Chemicals, % by Ko(.0y 02 REACTOR d-p, Inches Hz0 30 |62 0—20
{ 2 "
I No. Height 32 | 4
TEMPERATURES—°F, Recycle/ Fresh Feed 1.52 0 See Period A 55 | i
Oxygen . Inlet Velocity—t.sec. .89 N 7e | CATALYST
Natural Gas . Fresh Feed RategSCEH, | 10pgp | HEMPEL. DIST. % oppr . a5 | Bulk Density, Lbs./CuPt.
Generator 2514 per Cu.Ft. Dense Bed 1221 205 °F. 3 88 | Aerated
Quench Accumulator 101 per Lb, Catalyst 236 | W0 0.2 8.8 A 125 Settled
Reactor Inlet s02 per Sq. F. teagg | 100550 172 38.8 rotal a1 Compacted
Condenser Inlet 500 50+ 13.6 Particle Density, gm. ce.
Product Accumulator 83 Heat Transfer Calculations CALCULATED FROM dp o __H:I V:lue. ml. /gm.
Catalyst No.  Height Steam Rate = 279 #/ir. A. 8. T. M. DIST. 0] | Density, Lbs./Cu.Ft. 166 2 Surface, m? /gm.
Se6
1 period & 661 @696 psia & 513°F Naphtha °F. [nventory, Lbs. 1479
2 557 = 1200 Bou/# 18P 101  Bed Depeh, e 15.50 |CHEMICAL ANALYSIS
3 . 654 Weter in @71%F = 39 |Btw/# 0% 145 Vol., Cu. Ft. 8,91 Fe
4 651 | Net Btu/f steam = 1161 Btu | 5% 249 ¢
5 658 (1161)(279) = 323,919 Btu/nk. 9% 375 °
H
6 655 Ave. Bed Temp. = 658°F . EP 408
% bas
4 651 4T = 655-515 = 142°% Rec. 95.0 [K=0. W+, 7% basis Fe
8 669 Tube Ares I 24.4 rti2 X-Ray Analysie—
323,019 FeaoCs
M 672 K = T24.4)(142 b
Fes0.
w0 664 = 93.4 Btu/oF/rt,? ©
1 640 Fe
[ cas anavyses GENERATOR BALANCE WEIGHT BALANCE
B
H ’ IAVERAGE | M/H /he
OUR | 1400 | 2200 | 0600 /HR c H o Mol % :/H:;vs < H ° Measured At_Wt, Balance
[ B
FRESH FEED stow | 0.19 | o.018 14,786 |57 OA 220,62 236.74
<o,
o | 38,02 | 37.62| 37.67| 37.770| 11.16011.160 1.160 | << |\ 1,49 | 0.145 | 0,145 0.290 | 55,26 55.26
N,
Ba. |so.e | 50.34| 59.47] 50,211| 17,508 35,016 wWoe | 1,53 | 0,129 WATER 88,95 88.95
C0; CH, TOTAL
oo | 2,09 | 2.21] 2,00 2,163 0,640 0.640 1.260 | %o | gp,4 | 7,083 | 7,083 | 31,08 384,83 380,95
N G, H,
sdos | 0,39 | 0.17] 0.16] 0.173| 0.051 sdods | 6,63 | 0,644 | 1,288 | 3.864 FRESH reeD 380,95
CH. ‘WEIGHT BALAN
wod: | 0,88 | 0,66 0.51] 0.683| 0.202| 0,202 | 0.808 5.77 | 0.661 | 1.683 | 4.488 | osar
M ¥ 112,885 176 | 0.m | o.eas | 1.m10
H,0 ‘WET GAS FACTOR|
e oie 6.114 | 3,057 0.69 0,067 0.335 0.804 10730686
- INDI
12.011 41,938 [15.506 | MW = 20.32461 ICATED LOSS—SCFH 410
BALANCE 90,12 97,00 102,85 | TOTA 12,318 |42,798 | 15,076
WET GAS GAS FLOW RATFS, LIQUID PRODUCT RATES
= " AP HE
Seow | 14.26 (15,42 | 16.34] 15,337 \a:! PRESSURH  TEMP. MW, |SCEH| M/HR | HOUR GAGE | GAL F | FACTOR | GAL AT JAEN s E
He 106.6 | 79.2 | 2247140 oL 508
she | 47,18 46,83 | 47,53 47.180 FEED 663" | 342,76 | 66| 0.0070| 341,73 | 6.462 | 2208.2
49,4
22.38 332 22.60! 22,796 50.54 7.358 [ 20,501 |0,9820 1.4900, 11,222 20.570 2173 1139,.26 62! 0,9980 1 130,12 | 8,512 205 .9
1.65 | 74.6 | 1469142
1.62 | 1,56 1,46 1.543 | wergas ST7L 424,00 55.26
7.67 | 6,51 | 6,86 6,677] 116,14 | 7 4,044 10,9863 | 1.2121| 4,240 11,196 208,32 132631 8,597
408.6 | 116.5
1,28 | 1,19 | 1,40 1.267|ppcvere
0.48 | 0,76 | 0,66 0.630| 79.31 | 8.520 |20.874 [0.0407 | 1.2121/16,000 | 42,213
GH,
<dofs | 2.42 | 1,67 | 1.40| 1.827|meep
i WATE - 16.1
ope 0,67 0,27 0.31 0,417 5.02 8,133 0,574 [1.0000 1.21210 1,018 882 7184 307 .32 68 | 0,999 306,86 | 8.322 |X30%.43
426.1 | 102.3 | 1824388 9.9
| 1,26 | 1.30] 1.233| varurarca awgn | 361,40 | 70| 0.9980d 353,32 | Aisse lpooe.os
0,67 | 0.26! 0,410/ 10,70 | 8.320 {20,905 |o.8020 | 1.10%5| 3,688 9.718 4133 229,28
067 | 0.62| 0,483/ oxvomy 126.9 | €0:2 o | 17070
- 0,13 0,043 18.88 | 7,213 [21.004 |0.9811 2,790 | 7.376
9.1
Q.19 o
008! 0.87] i !
M¥ |10,7088% | 2.078 | o.3081 2794/ . . | ]
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THE TEXAS COMPANY — MONTEBELLO LABORATORY wouns __112-136
YIELD CALCULATIONS CATALYST AGE. e
FRESH FEED WET GAS necvee| COMBNED srmupt| weT cHANGE YIELD BASIS H;+CO FED
% m/he #/he % —%‘% m/be | m/he m/hr m/hr | #/he W%m YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
37,965 | 11,218 | 514.21 16.897| 1.930| 54.06| 7.100 | 18,327 9.030 | -9.2884260.15 ]mmf"»"L L e
59.237 | 17,604 | 35.29] 47,284 | 6.740| 11,572,144 | 36,648 26,884 |-11.764 -23.72 400 EP 5460l **° | 5,050
1.967 | 0,578 | 26.44) 22,863 | 2.775| 122.1310.224 10,802 12,999 | 2,197 | 96.69/8.871 | 400-850 16.6 | 1.200 ™ 170
o240 0.0m| 1.00| 1.363] o.1es| s.ez 0,620 | o.e81. 0.775 550 + 12,0 | 0.010M*® |10
0.608| 0.78| 2.86| 6.333| 0.769 12.34! 2,832 a.om‘ 3,601 | 0,591 9.480,870 / e Ry
1.433 | 0.174| 4,88 0,641 | 0,641, 0,815 | 0.174| ¢.88]0.448 | =
Q.703 | 0.085| 2,860,514 . 0,314, 0,399 | 0,085 2,560,235 | PROPYLENE | 34,1 | 2.84
| 16.9201.5853 Carotr easo. . 815 48 10,415
1.627| 0,198 8.53] 0,728 | 0.728] 0.926 | 0.198. 8.33]0.764| 4% 1,928 0377| Gt | 125 g.5¢ 0.048
0,287 0.,035| 1.54| 0.128 O.IZGJ‘ 0.163 | 0.085  1.s4l0.141 4% | 0.363 0.033
1.097 | 0.153|  7.46] 0,401 | 0,491 0,624 | 0,155 7.46|0.684. 5 | 1,402 0.137 Vel | | wit ] RvP
0,373 | 0.045 62| 0,167 | 0,167 0.212 | 0.045 62]0.240, 4% | 0,530 0.0s0] M %% | 0,97 | 0.15a] 0
0.533  0.065| 4.56| 0.238 | 0.238| 0,305 | 0.065| 4.560.418] 3% | 0.e57 0.077| "M | 5 | 5 05 0,070 0
i 5.28 i CaHyg 4.86 & 0.539 675£7
0.207 0,025 2,10|0,005 | 0,003| 0,118 | 0,026 1000.205 | 98 | 0,579 0,035 | S P40 7.581] 5%
26,612,440 5.538 0,508 | < MU ™ 738 | o.e4]0.122
29,549 | 379,79 12.139 | 258,77 44,719 | 74.268 |61.786 i i
97,200 | 28,722 | 10900,008 SCFH | 7,670 26,255 | 56,975 [35.925 |-21.052 . 1 | BVt |8el/MCF Bhi/Dyy
1,56 | F°" 917430 2,97 2,97 | 21 l 2,97 1.27 | AN | 9.253 0.5489 4602
OPERATING DATA /or/v_= 1225 MOV O |0,383%% | 53.76]4.932 £,271,0.759 | SA O | 1.179 0.1082, se7| |
Pressure, psig 406 i"‘“‘ Velodity. Fe/sec 9,89 | Ml presh cMas ot o 80.57|7.372 15.609 11,267 FUEL O | ) 043 0,0057. 519
Temperature, °F 654 i‘*“ Depeh, Fe 13.48 | Weishe # 1441 Mot |o.15ex | 8.12|0.745 0.99710.081 | FOY TAR | 0,160 0.0147 80
Recydle Ratio 1.51 | Bed Densiey, #.CF 169 Volume, Cufc 8.90 ot ot 68.49|8.117 14.806 1,358 | TOTAL 11.635 120675, 5788
FRES!H FEED C‘ONVERSION*% TOTAL F“ED CONVERSION —% | SELECTIVITY | N WAtz 4,392 | 79,127,259 9.498 0,872 | WS CHEM. | 0,947/0,0015 496
Conmcion| €O | He | Ma4CO| CO | M. COHH, | G /G | s wam £7.24/8.004 10,495 0,963 | TOTAL 12,632 1,1590, 6284
50.92 | 83.80| 67.21 | 73.30 | s0.68| 30,44 | 36,98 83,95 | 1ot 105.41]9.670
Form L-11 K shift = 8.80 ##Included in Reactor Effluent Total £ NCM = 16910 AMCT #0\8SMCEH H + CO, BbI/Day 25121 6 X gal | MCF
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA i PARTICLE SIZE
Oxygen 426 Fresh Feed 11,214 cAPI 50.4 10.2 In Reactor at Start of Period | Screen Analysis { Sedimentation
Natural Gas 425 Recycle 16,971 Neut. No. 36.2 43.5 Fresh Catalyst Added Mesh | Micron: o Microns % ]
Generator Outlet 412 Combined Feed 28,185 Sap. No. 48,7 | 45.6 i o Total On 40| 419+ 80+
Reactor Inlet 406 Wet Gas—Measured 4,359 | Hydrox. No. Catalyst Recovered 14 100 | 150 , 740-—80
Condenser Inlet Adjusted 4,607 Bromine No. 89 In Rea,uo,r at End of Period 150 105 20—40
Product Accumulator 366 Loss 2‘43 Pour °F. ) 200 | 10-20
Chemicals, % by Kz COs_ 0.5 REACTOR d-p, Inches Hz0 250 | 62 0—20 ]
Height 325 4“4
TEMPERATURES—°F. Recycle/ Fresh Feed 1.51 I °~ S;:V;er‘l;rd *A» 54 RN
Oxygen 103 Inlet Velocity—t.fsec. 0.89 N g7 | CATALysT
Natural Gas 799 Fresh Feed RatezS CRHo | 3000 | HEMPEL. DIST. % °pp1 o g3 | Bulk Density, Lbs./Cu.Ft. |
Generator 2507 per Cu.Ft. Dense Bed | 155 205 °F. 86 Aerated R B
Quench Accumulator 124 per Lb. Catalyst .56 00 e 5.5 . | 120 Settled
Reactor Inlet 489 per Sq. Ft. 16515 400-550 15.6 39.3  Total J’ 420 Compacted
Condenser Inlet 580 550+ 12.0 Particle Density, gm. /ce. ]
Product Accumulator 04 Hoat Transfer Caleulhbions CALCULATED FROM dp H, Value, ml./gm.
Catalyst No.  Height Steam Rate = 275 #/nk. A.S.T. M. DIST. 0! Density, Lbs./Cu.Ft. 162 2 Surface, m? /gm.
! pertean 655 |@'696 psta & 513°F = Naphtha °F. Inventory, Lbs. 1441 . .
2 655 = 1200 Bbu/k 8P - Bed Depth, Ft. 15,40 |CHEMICAL ANALYSIS
3 655 Water in @ 77°F = 45| Btu/f 10% 124 Vol., Cu. Ft. 8.90 Fe |
4 650 Net Btu/# stesm = 1155 Btu | % 247 N |
5 656 (1155)(275) = 317,625 Btu/ny, %% 360 °
6 655 Ave. Bed Temp. = 654PF EP 416 ) H -
7 634 4T = 654-513 = 141°F| Ree. 96.5 . K20, W, % basis Fe
8 648 Tube Ares = 24.4 ft.P 3 X-Ray Analysis—
d 654 K = ﬁi———”ﬁ’(;’iﬂ - FezoCs
10 644 = 92,3 Btu/OF/ct,? Fea0
u 616 Fe
[ s avaryses GENERATOR BALANCE WEIGHT BALANCE
HOUR | 1400 | 2200 | ogoo [AVERAGE | M/HR < H ° Mol % ‘;’*;’u < " ° Meu:::; At Wt Balance
FRESH FEED 0.8 | 0.017 14,900 [VFT 4 225,94 238,79
e | 87,60 | 57.73| 38.36] 37,963] 11.21811.218 1.218 1.20 | 0.125 | 0,128 0.2s50 |7 53.76 53,76
M [59.07 | 59.79] 58.85] 50.257| 17,504 35,008 1,32 | 0.127 WATER 87,24 87.24
%0 | 1.01 | 1.76| 2.20| 1.057| 0.578| 0.578 1.186 Bl.42 | 7.863 | 7.863 |31,.452 ToTAL 366.94 379.79
Moo | 0012 | 0.33 o0.28| o0.240| o0.0m 6.69 | 0.646 | 1.202 | 3.876 FRESH FEED 379.79
S| 201 | o0.30] 0.31] 0.603] 0.178] 0.178 | 0.2 6.25 | 0,604 | 1.812 | 4,832 WEIGHT BAUANCEl 96,62
MW |12,8520 1.90 | 0,185 | 0,732 | 1,830
) 6,463 3,202 | %% | 0,05 | 0,002 | 0,460 | 1.104 WET GAS FACTON ) osars
11.974 |42.185 16,606 | W = 20.61362 INDICATED LOSS—SCFH o sa
BALANCE 97,48 97,89 103,01 | TOTA" 12,284 43,004 |15,150
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
Do | 16,08 116,18 |15.43 |15.807 VR PRESSURH ~ TEMP. M.W. | SCFH| M/HR | HOUR GAGE | GAL °F | FACTOR | GAL AT&q ”f(‘;}:,__ s l Gﬂ"ﬁl
H 305.5 | B1.2 |2252400 ey 50.4
Moo lava11 lav.02 |47.72 47,284 FEED 7123 380,06 168 | 0,0961 | 370,47 | 6.476 | 2457.45)
%0 |22.30 23,00 |23.20 |22.0865 | 50.54 | 7.388 |20.499 |0.0802 |1.5008 |11,214 | 20,540 6158 |342.76 |66 | 0.9970 | 341,73 | 9362 | 2208.2
1.51 | 76.2 |1471742
1.20 | 1,35 | 1,47 | 1.363 |grrcas sre3" |188,00 165 | 0,9975 | 168,44 | 50.4 | 1220,34)
7o) | 6,07 | 6.2 | 6,855 | 116,14 | 7,671 | 4,086 10,9648 |1.2050 | 4350 |11.486 o'7" | 30,08 |72 | 0,9941 | 30,80 | 6.476 | 199.46] 1
S | 1,42 | 1,41 | 1,47 | 1,433 |pecvre 23,13 420,25 53,7
ifu 0.65 | © 0.76 | 0.703 | 79.31 | 8.508 |20.543 |0.0460 |1.2132 |15,900 | 41,921 1084851 1200 ;i .27
#ofs | 1,86 | 1,66 | 1,68 | 1,627 |pep
S8 | 0,31 | 0.30 | 0,25 | 0,207 5.02 | 8.492 [20.543 11,0000 1.2152 | 1,062 | 2.798 [YAT"N7 53t 305,04 lee lo.oov26 | 304.06 | o a1y 3277.40)
C.H, 426.2 | 101.3 1404410 103
s 1.08 | 1,19 | 1.02 | 1.097 |NATURALGAS 4'33" 220,28 75 90832 | 228,80 | 8,322 | 1904,82
0.20 | 0.38 | 0.48 | 0373 | 19.79 | B.330 20,874 (0.8936 1.1851 | 5,665 | 0.657 211315884 171 10.90885 | 188,65 | 10.2 | 1319.40
_0,62 | 0,64 | 0,64 | 0,633 | oxvgen . bl Al 82,69 |78 99819 8,317 7.,2.
- 1662 | 7.282 214000 09788 2,821 | 7.433 241,38 2iiod
0.21 | 0,14 | 0,27 | 0.207 | guuy +30:496
M.¥. | o a70rds 215.7 902 | 0,3191 2! a ]
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THE TEXAS COMPANY — MONTEBELLO LABORATORY roums Taere0
YIELD CALCULATIONS CATALYST AGE_____ —
FRESH FEED WET GAS Recycie|COMBINED) gemuent| NET CHANGE YIELD BASIS H,+CO FED -
At T ]
% m/be #/ne % A B"ﬁ,— mhe | mhe | mhe | mhe | 4/ [E/MOF g/m gal/hr [gal/MCF| YIELDS _BASIS BROWNSVILLE DESIGN FEED RATE®
- -
i prCoS e
37,595 11,074| 310,18 15,646/ 1.891 | 52.97 | 6.944 | 18.018 | 8.835 | ~0.183 -257.2 | mere.s ) BT fnecovenviif B
. ' 98.0
50,627 17,536| 35.36| 46,883 5,666 | 11,42 | 20,800 | 38,344 | 26,475 |-11.869 | -23.93 400 EP Tla5  5.340 5
- 91.4
22087, 0.606| 26.67| 25,420 2.851 |124.56 110,396 11,001 |13.226 | 2,225 | 97,91 9,010 400-550 17.0 [1.272 |1.163

oo | o.263] 0,077 2.16] 1,803 0,186 | .37 | 0.674 | o.e51 | 0.730 ~ 550 + [11.5  0.a60!"*® lo.es
cH,
wols | 0,560 0.165| 2.65| 6,108 0.738 | 11.84 | 2,709 | 2,874 _ 3.447 | 0.573 | 9.19 0.846
c, H. 7 Trecovemy ™ e | gaihe
fhode 1.440 0,174 | 4.88 | 0.639 . 0.630 , 0.815| 0.174 | 4.8d 0.480 L=
CyHe ; T
Sd 0,657, 0,079 | 2,38 | 0,292 | 0,262 0,371 | 0.079 38 0.219| | PROPYLENE | 84,2 3.8
C+Ca Le.48 1.515) Catr e 85 o nalo g6
CaH, ]
oy 1.827) 0.221 9,30 | 0.811 | 0,811 | 1,032 | 0,221 _ 9.3d 0.857 43 153, 0,198 CarO Mt | 125 | o.40l0,083
CH 1 ]

Aot 0.290, 0,035 | 1.54 | 0.129 | 0,129 | 0.164 | 0,035 _ 1.54 0.142 % | 0,363 0,033

{ | al 9 al ‘he
1,337, 0.162 | 9,09 | 0,595 | 0,595 | 0.755 | 0,162 | 9,09 0,857 %% | 1,618 0.167 Pel | | el ) RVE
! C.H, 3 68.0
0,578 0,045 | 2.62 | 0,166 0,166 _0.211 [ 0,045 62 0.241 %8 0,539 0.050 %% | 0.70| 0.140
i i C, POLY G X L5
; 0.557. 0.067 | 4470 | 0.247 | 0.247 | 0.314 | 0.067 | 4.70 0.433 %% | o.z6el 0.079) 0. | 598 34l 1.z28] U
‘;J;H'- 5.25 i CuHyo 4.86 . 68.0

0,027, 0,003 | 0,22 | 0,012 | 0,012 | 0,015 | 0.003 | _0.22 0.020 0,042 0.004] 2.62] 0.539 %80
CH, . 5.8
L 0.147, 0,018 | 1.5 | 0,065 | 0.065 | 0.083| o.018 | 1.5 0.139/ %% o 0.0gs5| o e G0 _ | 6.88a] °%
Rl 6,96 2.669) |_&.050] 0556 S "™ 758 | 1.05] 0,130
TOTAL 9,457/ 377.01] 12.086 |241.42 |44.385 ca2 61,353 . ,

R I'he | gal a
HetC0| 97,120, 28.609| 10857.04485CFH | 7,557 753 | 56,362 | 55,510 F21.052 _—— galihr | gal/MCF BH/Day
g T Trscor T i

1.58 221060 3.00 Q0 b 2.00 | 1.29 GASOLINE | 6,791 _ 048097, 4390
OPERATING DATA | I :
S o V/ne/v_z Rl . MOWD O | 0 maguy ap.a0] 4.4 | 7.481 0,859 SO 1063 0071 se1l
Pressure, psig 403 | lnlecVelociy, Fifsec o gg Q@ progn cmas | Tome ou | 77,36 7.127 13,531 1.245| "UFH Ot 0.986 _0.0908 492
WATER SOLUNE 1
Temperature, °F  ggp  Bed Deph. R 13,50  Weightd 1390 ot | 01555 8.24] 0,759 | 0.995 0,002/ OV T 0,002 0.0077 96
i TOTAL tiauip ! ! §
Recydle Racio 1.51 | BedDemsion #CF 1gg | Volume Cof g o PRO0UCTS G ¢ | 85.62] 7.886 |14,526] 1,357] TOTA 1,152 | 1.0253 5559
FRESH FEED CONVERSION — 7 TOTAL FEED CONVERSION 97 | SELECTIVITY NET WATER 4 st 78,9 72! 9,478 0.673] W.S CHEM. 0.995 | O 0916‘\ 407
. - *
Contraction| €O | Ha Hz+CO co : Ha ! CO+H, Cy+ G GRS WATER 87.19 8.031 | 10,473 0.965] TOTAL 2127 I 11169 6056
i 1 i i i ORGSR T T i

58,97 | 82,02 | 67.60 | 73.58 0,97| 30,95 | 37.35 | g3.88 | 1wt 102,07 9.401

Form ML-11 K shift = 9.04 ##Included in Reactor Effluent Total L ANCM = 1691 /MCE #918S MCEFH Hy + CO, BbI/Day 25421 6X gal - MCF
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE

Oxygen 425 Fresh Feed 11,179 °APT 50.5 10.1 In Reactor at Start of Period Screen Analysis i Sedimentation

Natural Gas 424 Recycle 16,844| Neut. No. 39.1 a4 Fresh Catalyst Added Mesh| Microns i | Mierons | b

Generator Outlet 412 Combined Feed 28,023 Sap. No. 46.8 46.2 Total On 40| 419+ i 80+ ’:

Reactor Inlet 403 Wet Gas—Measured 4,379 Hydrox. No. Catalyst Recovered 31 100 150 40—80

Condenser Inlet Adjusted 4, 57| Bromine No. 89 In Reactor at End of Period 150 | 105 20—40 |

Product Accumulator | aes Loss 08| Pour °F. 20 |74 10-20

7
i Chemicals, % by K+COa 05 REACTOR d-p, Inches Hz 0 250 | 62 0—20 |
No. Height 325 44
TEMPERATURES—°F. Recycle/ Fresh Feed 1.51 i | o see pertod s 53 ,,(,3?5

Oxygen 510 Inlet Velocity —£t. [sec. 0.89 N 75 CATALYST

Natural Gas 795 Fresh Feed Rate—SCEH. | )ooc, | HEMPEL, DIST. 74 2 8o | Bulk Density. Lbs./CuFt

Generator 2507 per Cu.Ft. Dense Bed| 1519 205 °F. oppT 3 e Aerated 7 | .

Quench Accumulator 127 per Lb. Catalyst 7.81 400 70.5 s4.2 4 118 Settled |

Reactor Inlet 489 per Sq. Ft. 16450 400-550 17.0 39.1 Total 408 Compacted ‘

Condenser Inlet 590 550+ 12.5 i - | Particle Density, gm.‘ce.

Product Accumulator 84 Heat Transfer Calculations CALCULATED FROM dp H, Value, ml. /gm.

Catalyst No.  Height Stesm Rate T 263 #/Mr. A.S.T. M. DIST. 00 Density, Lbs./CuFt. | 15  Ne Surface, me /m.

Ses .
Period A 631 @696 psts & 513°F = | Naphtha °F. Inventory, Lbs. 1390
. S 1200 Btak w | Bed Depth, Bt 13.50 |CHEMICAL ANALYSIS
3 651 Water in @74°F = 428tu/# 105 142 ] Vel Cu Pt 8.91 Fe
c
4 649 Net Btu/# stesm = 1158 Btu | 240 -
5 - 950% o
654 1158 X 263 = 304,554 Btu/hr) 352 .
H
8 653 Ave. Bed Temp. = 653°F | FF 410
K20, W+, % basis Fe
’ 633 4T = 652-513 = 1390 Ree. 97.0 o 8 % basis Fe
X-Ray Analysis—
8 650 | Tube Ares = 24.4 sqi ft - v e
) 304,554 = FeaoCs
660 K = T24.4) (158) S
1 657 89.8 Btu/OF/sq. |ft, | ) Fea0
F
u 639 ¢
[ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
P #/hr
HOUR | 1400 |2200 | 0600 [AVERAGE | M/HR < H ° Mol % “/"'2 c H ° Measured At Wt Balance
0a 7.423 WET GA
FRESH FEED sdoos | 0,18 | 0.017 14,580 s 230,49 241,42
co,
00 | 37.54| 37.50] 37.68| 37.503| 11.074{11,074 1,074 8 | 1,20 | 0,24 | 0.124 0.248 ™" 48440 48.40
N. ‘WATER
B2 | 50,35| s9.62| 5o.61| 59.527| 17,585 35,070 woe | 1,3 0.1, d 87.19 a7.19
. CH, ) . TOTAL
%0 | =2.00] 2.,a1] 2.06| 2.087| 0.606] 0.606 1.212 | %ot | g1.4e | 7.885 | 7.865 |31.420 366,08 377,01
G, H,
NMos | 0.22] 0.27] 0.30| o0.263] 0.077 3doss | 6,69 | 0.645 | 1.290 | 3.570 FRESH FEED 377,01
C.H,
.| o.e9| o0.41] 0.38] 0.560| 0.165] 0.165| 0.660 <o | 6,26 | 0,608 | 1.800 | 4.824 WEIGHT BAUNCE 97,10
CaH,
MW 112,798667 seiz0 1,90 0,183 | 0,73 1.830
H,0 CsH.. WET GAS FACTOR|
6,501 | 3,251 | 4144 | 0,05 | 0,092 | 0,460 | 1.104 104742 -
INDICATED LOSS—!
11.845|42,231 15,537 | MW = £0.61362 SCFH &
BALANCE 96.54 98,10 102,70 | TOTA 12,270 | 43,048 |15.128
WET GAS GAS FLOW RATFS LIQUID PRODUCT RATES
9 API® HI
eclouln 15.28 |15.54 |16.12 |15.646 VR PRESSURE  TEMP. M. W, S CFH M/HR HOUR GAGE GAL. F FACTOR | GAL. AT & /GAL, & G'l’ﬂ. l‘llk
H 205.5 | ©1.1 |2261954 o 0.5
fhe | 46,92 |46.19 47,64 |46.883 FEED 6111" | 366477 166 10,9970 | 365,67 | 6,473 | 2366,9
50.4
10 | 23,07]24.17 (25,02 |23.420 | s0.54 338 [20.445 [0.9803 |1.5 1,179 | 29,457 3163 1188.91 |66 10,9975 | 188.44 | 6.476 | 1220.3
" 174 74,1 | 144932
o 1.09) 1,55 | 1.26 | 1.298 |y cas w232 £15.00 48,40
CH. .
by 6.94| 5.97 | 5.40 | 6,103 | 115,14 | 7.896 | 4.055 109067 11,2030 | 4,37 | 11,539 179.55 116164 7,461
C.H, B .
Siote | 1.38) 1.39 | 1,55 | 1,440 |pcvers
GH. | o.e1] 0.66 | 0.70 | 0,657 | 79,31 | 8.500 |20.50¢ |0.0432 |1,2030 | 15,606 41.360
Gl 1.85] 1.84 | 1,79 | 1,827 |pieep
H, WATE! .
%8 | o.26] 0.26 | 0,35 | 0.200 5.02 | 9.265 |20.504 |1.0000 |1.2039 | 1,148 | 3.028 716" |s97.32 e lo.cones | 306,71 | “9-822 k301.4z
CH, 423.7 | 193.1 | 1404410 Top
sei0% 1,46 1,20 | 1,26 | 1,337 |NATURALGA! 2113"158.84 71 10,00663 | 158,65 | 8.317 1310.49
Gifhe | 0.40] 0.45 | 0,27 | 0,878 | 10.70 | 8.384 20,930 10,0024 11,1051 | 5,661 | .64 Q!e3" | 28.77 64 10.90063 | 28.76|10.1 | 239,34
425.4 | 2.
0.61] 0,53 | 0,63 | 0,657 | oyygen o133 | 15.40 |66 10,0004z | 15.48| s.3¢2 | 120.08
- - 008 | 0,027 | 18.82 | 7.288 |20.978 |0s0700 2,817 | 7.423
a0z 261,34 092.45 |10
0.18] 0,18 | 0.8 | 0,147 | gy 10.473 |
MV |1o.974n8 215.7 | 3.820 | 0.3188 2634,
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nun no,_61-0 (A-D

nouns ___0-8

CATALYST

Fresh CM&S

THE TEXAS COMPANY — MONTEBELLO LABORATORY
YIELD CALCULATIONS

FRESH FEED WET GAS RECYCLE. co;lnailg! EFFLUENT| NET CHANGE YIELD BASIS H:+CO FED
% m/hr B/he % p—AWeblwe | e mhe | mhe | #/he [B/WOF] Hgal] sal/hr [gal/MCF] YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
Do 11.315 13.300 110.955 +306.85 P il ot Rl
B, 18.075 28.995 L16.108 | -32.47] 400 EP 68.7 7.782| *%° |7.626
Py l 1.960 | 86.267.734 400-860 17.3 |1.960| 94 |1.791
Mo ; \ \ 550 + 14,0 |1.585 |48 |1.816]
. 0.694 | 11.13{.0.998
G 0.195 | 5.47/0.490 e L
Gl 0.109 | 3.280.204 PROPYLENE | 61.6 | 6.068
C+Ce 19.88 1.782 Catoremo. | 8.5 |5.309] 0.888
G 0.234 9.85] 0.883| 4.32 | 2.280) 0.204] Ca tolv TAR 125 ]0.759] 0.101
o) | 0.041 | 1.810.162| 424 | 0.427]0.038
G | 0.171 | 9.59 0.860| 8.00 | 1.918 0.172 Hel | #he | gl/be | RVP
Cille 0.046 | 2.67| 0.239] 488 | 0.549] 0.0Ug| C<Ha 5.00 | 1,70 0.340| 68.0
Gl 0.069 | 4.84 0.434] 548 | 0.888/0.080|Carovemo. | 598 | 6,90 1,154 L5
Gl 0.016 | 1.15/0.103| 525 | 0.219| 0.020|C:Hio 485 | 2.67| 0.549| 880 | |
Gl 0.021 | 1.77]0.159] 584 | 0.319| 0.029| CaFEt shso. 9.940| 88 \
G 31.66 2.840 6.600 0.50z|Cermrme | 758 | 0,99 0.131 ‘
TOTAL
H-+CO 129.390 | 11154 sced ‘42.295 L27.063 gal/he | gal /MCF| Bbl/Day
H./Co ! Factor 896539 "GROLNE | 11,083} 1.0743] 582k
| Weight Recovery, % 9413 || Canalysc Age, hes. Ave. 45 | Space Velocity, vh 54 | ecovenen o 73.71 6.608| 11.327| 1.016| GAs OIL 1.791) 0.1606 871
Pressure, psig 382 | Inlet Velocity, Fe/sec 0.80 |Gaalyst Vol.,CF  14.90 | romm on 105.39 9_14,49 17.927| 1.607| FUEL OIL 1.816/0.1628 883
Temperature, °F 655 | Bed Depth, Fe 22.6 | Weight. f 1428 | "Guins ‘;:E‘f 8:%;5 ‘i:?éﬁ o324 Pory Tar 0.232/0.0208) 113
Recyle Rado 1.27 [baDemsiq, e 96 || e (S = 15,12 | o v, 119.89 10788 |19.701 1.766[ toraL | 15.622) 1.4185 7691
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION—%, | SELECTIVITY | NET WATRR 109.32p.801 13.112| 1.176| V.S CHEM. %‘%ﬁ 8;‘{2ﬁ§ 22%
Conmc(ion{ co H: H.4+CO | €O H, CO4H, | Co+/C+ | 6ross W 1m0 14 ,886| 1.335| TOTAL 17.596| 1.57T6| 8553
T7.45 | 96.62 | 89.12 | 92.08 | 82.37 |55.55 | 63.99 | 85.78 | Mot 139.7612.530 \
Form ML—11  AI=(27.46)(1.0140)= 27.84 #/NCM=16.01X#/MCE %9488 MCFH H, + CO, Bbl/Day=5421.6 X gal /MCF

RUN No.__B1-1 (E-K

HOURS

89-2

cataLyst_Fresh CM&S

T

YIELD BASIS H:+CO FED

FRESH FEED WET GAS Recycie “OMBINED prruent| NET CHANGE
% m/hr #/hr % ‘—,,':/'Tw‘ra—mﬁ' m/hr ' m/hr m/hr m/hr #/hr WQE%E_FN%K gal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE*
oo 11.226 | 14,965 | -10.4001291.30 e | B i) B/
. 17.808 33.708 -14.363|-28.96 400 EP 72.8 '6.561| %0 |6.430
s 2.101| 92.47|8.327 400-550 18.6 [1.676| 914 |1.532
Nene i 550 + 8.6 |0.775 [ 1146 |0.888
S, 3 0.689| 11.05/0.995
G 0.203| 5.690.512 TR e | /e
G 0.125 3.76/0.339 PROPYLENE |49 .23 |4.313
C+C. 20,50 1.846 C3 POLY GASO. 87.5 3.771.‘. 0_631
S 0.208| 8.76/0.780| 432 | 2.028/0.183| Csrrtt | 125 |0.539| 0.072
i) 0.041| 1.81]/0.163] ¢24 | 0.427/0.038
G 0.168] 9.43]0.849| 8.9 | 1.886/0.170 #gl | gme | glhe | RVP
Sills 0.053| 3.08[0.277, 488 | 0.634 0.057| M= 500 | 0.89]0.178| 8.0
Sals ; 0.077| 5.40{0.486| 548 | 0.991|0.08g| S« Y. | 598 | 7.oa7|1.250| 16
e 0.018| 1.30{0.117| 528 | 0.248]0.022| Mo 48 | 3,08 0.634| 680
9‘5’" 0.025| 2.10/0.189| 88 | 0.379 0.034] CeE Shs0. 8.679| 58
Ca-Ce 31.88 2.871 6.593| 0.594 | Cq PoLY Tar 7.58 1.07 | 0.142
TOTAL
H.+00 29.034| 11105 SCFH 48.673 -24.763 gal/hr | gal /MCF| Bbl/Day
H./cO Factor 900495 . 'GhOrNE. | 10.741] 0. 9672] 5244
| Weight Recovesy, % 9645 |[Caualyse Age, hes. fAve .= 164 | Spce Velocity, vbv 692 KON o 58,81} 5.296 9.012/ 0.812| GAS OlL 1.532/0.1380| T48
Pressure, psig 378 | Inlet Velocity, Fe/sec 0.85 |Caulyst Vol.,CF=15.96 ToTL ol 90.69| 8.16T 15. Q%.ii'“ﬁ FUEL OIL 0.888/0.0800| 434
Temperscuce, °F 669 | Bed Deprh ¥ 2h.2 | Wegh f 1251 "G 588 0,588 31258 O.ga1] Poux T4k | o218 0.0103] 105
Recycle Ratio 1.39 | Bed Density, #/CF 79 ;j:'g‘;"::h ((E-‘K-gif_%-ll.sh e 105.34 o héé 17.441| 1.571| TOTAL 13.375| 1.2044| 6530
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -7, | SELECTIVITY | Mt wata 98.70| 8.888 11.825] 1,065 w.s.cuem. | 3594 FGHIEA
Contraction co H, H.+CO co H, CO+H, | Co+/C+ | oross waTer 113.37| 10.209 13.661] 1.230| TOTAL 15.211| 1.3697| T426
70.29 | 92.6% | 80.65 | 85.29 | 69.50 | 42.61 | 50.88 | 83.71 | lometrt 125.8611.334
Form ML—11 AI=(26.31)(0.8324)=21.90 Acids = (0.117)(36.20)=k.24% §/NCM=z16.91X§/MCF #9488 MCFH Hq + CO, Bbl/Day=3421.6X gal /MCF
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THE TEXAS COMPANY — MONTEBELLO LABORATORY HOURS 17
; YIELD CALCULATIONS catauvst_Fresh CM&S
[ FRESH FEED WET GAS Recvcs|COMBINED) grmuent| NmT CHANGE YIELD BASIS H.+CO FED
% m/hr H/he % ,:,"h,w i B'!?f, m/hr m/hr. m/hr m/he | #/he Wﬂiﬂm;%’tﬁ_m YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
gl‘?uuz 37.533| 11.226 | 314.44] 4.520 0.297 8.32 1.695]12,921 1.992(=10,929 306 ,1] il R:;::::.q' Ll
M. | 59.630| 17.935| 35.96|25.300 | 1.663| 5.35| o9.487|27.322 | 11.150|-16.172|-32.61 400: EP 65.0 ?7‘369 9.0 7,002
| %o | 2.230] 0.667| 29.35{38.996 | 2.562| 112.75| 14.6: .289 | 17.184| 1.895| 83.40|7.562 4%0-660 17,6 (1,005 ] Y 1.ses)
Moo | 0.107] 0.059| 1.65| 4.007 0.263 _7.37 1.506T1.562 1.766 550 + 17,4 1,973 148 l2.261
i ?}:. 0.410 0.123 1.97[13.977  0.918 14,73 5.241 5.364 6.159 0,795| 12.76[{1.157 ‘
G 2.960 | 0.194,  5.44] 1.110, 1.110 [ 1.304| 0.194] 5.44/0.493 | L
) 1.867 | 0.102] 3.07| 0.584 0.584  0.686| 0.102| 3.07|0.278 PROPVLENE g5 | 571
| C+Ce | i _21.27]1.928 Grwes | 815 5,00 0,836
% 3.300 | 0.217, 9.13 i 1.454] 0.217| 9.13/0.828| 43 | 2.113/0.1908| GO | 125 | 0.71|0.004
0.600 | 0,033 1.72 | 0.225 0.264 0.039 1.72/0.156 | 424 0,406 0.037
2.443 | 0.161  9.03 0.916 | 1.977| 0.161) 9.03/0.818 8% 06/0.164 el | #ie | g/ | Rve
e 0.685  0.085| 2.62 . 0.286 | 0.301] 0.045| 2.62|0.238) 48 | 0.539 0.049| “He 500 | 1,56 0.312] 680
Gl | 1.017.  0.067,  4.70 ! 0.381 | o0.448 0.067| 4.70[0.426| 548 | 0.862 0,079 O« MOV GASO 598 | 5.54|1.093] L5
Salts 0.310 | 0.020 1.44 1 0.116 | 0.136] o0.020 1.44[0.131) 828 | 0.274]0.025| Mo 486 | 2.62 ] 0.530| %80
5] 0.330 | o0.022| 1.85 0.124 | 0.146] 0.022] 1.85/0.168 58 | 0.534/0.050) S SAs0. _|o.se8] 58
CrC 30.49/2.766 6.338,0.575| S« O ™ 758 | 0.93]0.124
TOTAL 29.910| 383.37 5.570, 185.52| 37.497 67.407 | 51.180
H:+CO| 97,163 | 29.061 | 11028.972 SCFH | 1,960 11.182/40.243 | 13.142|-27.101 arhe |82l /MCF | Bb/Day
. H./co | 150 ™ bosroe | 5.60 s.50 | 21 5.60 | 1.48 'GABIRE 11,472 ]1.0402 5640
Weight Recovery, % 89.34 | Caualyst Age, hes. 17 Space Velocity, vhv 358 o o |0,5284 ] 74.03| 6,712 11.337|1,028 G4S Ol 1.3230.1853] 896
- Pressure, psig 413 | Tolec Velocity, F/sec Gaulyst Vol.,CF 12,86 TOTAL Ot 104.52{9.473 17.671}1.603 | FUEL OIL 2.2610.2050/1111
Temperarure, °F 665 | Bed Depth, Fe Weight, # 1338 "‘&.ﬂt}'}‘ 0,148 | 7,860,713 0.936|0.085| POLY TAR 0.218 0.0198 107
Recycle Ratio 1.25 | Bed Density, §/CF 104 .g.fﬁ‘“;?.',., ((HHKL)C(C = 14.9 | pewa, 112.38[10.191 18.607| 1.688 TOTAL 115.774 1.4303] 7754
FRESH FEED CONVERSION — 7 TOTAL FEED CONVERSION -7, | SELECTIVITY | aer waret 6.4374%115.96/10.514 113.921)1.262| W5 CHEM. | 0.936,0,0849] 460
CW"‘M"i co 1 He | He+CO «© \\ Mo lcosn, | 6 | o mm Z:\23.82 1,227 114.557 1,347 TOTAL [16.710[1.5152] 8214
78,03 “ 97.35 . 90.68 I 93.26 84.58 } 59.19 | 67.34 ; 84.09 :'I:IV’:\“E:?: ‘]33.65 12,119 { ;
Form ML—11 ##Included in Reactor Effluent Total #/NCM = 16.91X ¢ /MCE #9488 MCFH H, + CO, BbI/Day=5421 6X gal /MCF
\ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR ‘ 1400 | 2200 | 0600 [AVERAGE | M/HR < H ° | Mol | M < " ° M«uﬁreh; | At Wt Balanee
FRESH FEED | . oo | 0.22 g.ggs 15.108 [T M 244,66 | 185.52
27.58 |57.49 |37.43 |37.583 [11.226 |11.226 hi.e26| €8 | 1.2 | 011 oan 0,222 | 74.05 74,08
I 59.31 [59.65 [59.93 |59.630 |17.835 35.670 Moo | 2,39 | 0.37 WATER 123,92 123.82
2.14 | 2,25 | 2.50 | 2.230 | 0.667 | 0.667 1.53¢ | Wi | 2,56 | 8.160 | 8.160 |32.640 ToTAL 342,51 383.37
Nos | 0.27 | 0.27 | 0.15 | 0,197 | 0.059 %% | 6.1 | 0.63¢ | 1.288 | 3.80¢ FRESH FEED 383.37
G, | 0.70 | 0.34 | 0.19 | 0.410 | 0,123 | 0.123 | 0.402 G | 5.0 | o0.583 | 1,749 | 4.664 VEIGHT BALANCE g9 34
M.¥_[12.8175: Sille 1.69 0.167 | 0.568 | 1.670
o 6.505 | 3.253 | s | om1 | 0.070 | 0.350 | 0.840 WET GAS FACTOR| 1552455
| 12.016 |42.668 15,313 | My = |20.2203] INDICATED LOSS—SCFH 549
BALANCE| 97.64 97,82 103.10 | TOTAL 12.306 | 43.618 | 15.338
WET GAS 1800| 0200 | 0800 GAS FLOW RATES LIQUID PRODUCT RATES Basis 15 hours
oo | 4.55 4.54  4.47| 4.520 VR PRESSURE ~ TEMP. M.W. | SCFH| M/HR | HOUR GAGE | GAL °F | FACTOR | GAL AT&d ﬁ"‘GﬂA‘L # oiLH T
Hi. | 23.07 | 25,33 27.50/25.300 P e ® 55 oL 3'573:" 185,09 |57 [1.0015 | 185.37| 48.9  1210.47
99.3;5 56,55 41.00] 39.44/38.996 50.54 74317 20.676 10,9878 | 1,5029 11,351 | 29,910 O‘Eﬁ" 15.49 |82 [0.9891 15.32 | 6.530 100.04
N, 1.29 68.0 1025256
2801 4.21 357 4.24] 4.007 WET GAS 170.08 1110.43 | 74.03
18.13’ [ 12.49) 11.31/13.977 79.31 64100 3.999 1 0.9924 |1,0125 1,944 5.123 11.337
" 413.8 123.8
2.84 | 3.09 2,95 2.960 RECYCLE
| 1.62 | 1.53] 1.52] 1.557 79.31 8.480 20,700 | 0.9438 |1.,0125 | 13,304 | 35,057
3432 3.21i 3.37| 3.300 BLEED
0.45 C!.'YB3 0,87 0.600 5.02 8.800 20.70C | 1,0000 | 1.0125 926 24440 (WATE] 5173" | 299,12 {75 [0.99832 | 298.62| 9.9 2488,70
431,17 1930 1431723
2,59 2.42 2.32 NATURAL GAS 1'5%" 75.97 182 |0.99726 75.76| B.334 631438
Sifle 0.91 0.42]  0.72 19.79 8.411 d'i“ 3,751 | 9.884 222.86 1857,32 | 123.82
Z‘:a 1.05 | 0.98] 1.02 —— 14.857
72148 0.37 O.SG! 0,2_0’ 18,82 7.306 21.1?’7 0.9854 2,860 7.536
S | o.se| o.20 0.3 et
| | MW s.zaesat 215.7 | 3.911 | 0.3008 2544 /hrl
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG } RATES SCFH. } OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen I Fresh Feed 11,851 |° APt | 0 9.9 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 431 Recycle 14,230 |Neut. No. 30.4 30,7 Fresh Catalyst Added 0 Mesh| Micrond i) Microns %%
Generator Qutlet 419 Combined Feed 25,581 |Sap. No. 39.9 32.8 Total Ond0| 419+ |p4,3 | 80+ .
Reactor Inlet 413 Wet Gas—Measured | 1,944 |Hydrox. No. Catalyst Recovered 56 100 {150 [33,3| 4080
Condenser Inlet Adjusted | 2,493 |Bromine No. 82 In Reactor at End of Period 150 (106 (14,3 20—40
Product Accumulator 378 Loss 549 |Pour °F. +20 200 | T4 11.3 10-20
Chemicals, % by K2COa 6.3 REACTOR d-p, Inches Ha() %0 | 62 2.1 | 0-20
No. Height 25 | 4 08
TEMPERATURES—°F. Recycle/ Fresh Feed 1.25 0 0-21 3/8 37 (<325 4.9
Oxygen 545 Inlet Velocity—1t.[sec. 0.80 1 213/8-52 3/4 48 | RATALYST
Natural Gas 781 Fresh Feed RatepSCEify | 11029 | HEMPEL. DIST. 41 oapr 2 52 3/4-84 60 | Bulk Density, Lbs./Cu.Ft.
Generator 2202 per Cu.Ft. Dense Bed| ggg 205 °F. 3 84-1153/8 | 50 Aerated 137
Quanch Accumulator 18 per Lb. Catalyst 8.24 0 64.0 | 56.7 4 115 3/8-353 18 195 Settled 138
Reactor Inlet 218 per 8. F. 16711 | 400880 17.6 36.6 Total 390 Compacted 168
Condenser Inlet 594 560+ 18.4 Particle Density, gm./cc. 4.22
Product Accumulator o Heat Trensfer Caloulations CALCULATED FROM dp NHa Value, ml. /gm.
Catalyst No.  Height Steem Rate = 2544/hr. A.S.T. M. DIST. 01 Density, Lbs./Cu.Ft. | 104 NaSurface, m?/gm.
1 oo 422 @703 psis & 507°F. 3 Naphtha °F. fnventory, Lbs. 1338
2 grgn 304 1200 Btu/# 18P 102 Bed Depth, Pt. 19,49 |CHEMICAL ANALYSIS
3 g 668 Water in @64°F Btu/# 10% 136 Vol., Cu. Ft. 12.86 Fe
4 4" 664 Net Btu/# steem = 1168 Btu | 5% 236 ¢ 3.88
5 70 671 (1168) (254) = 206,672 Btu/ip, 08 364 )
6 12130 669 Ave, Bed Temp. = 688°F EP 408 H
S Tooamst 662 dT = 665-507 = 158°R Rec. 96.0 [Ks0. W+, % basis Fe
8 z010" 683 Tube Ares E 35,2 sqd ft. X-Ray Avalysie—
o s 708 |x = TEBBTERT™ FercCs
10 . gprgn 892 53.3 Btu/F/sq. [ft. Feas0. 108
N zem1 649 Fo




THE TEXAS COMPANY — MONTEBELLO LABORATORY
i

LD CALCULATIONS

nunno 61-B
nouns __ 17-41
catayst_Fresh CMeS

: FRESH FEED WET GAS “mmicm&xgm AFFTENT] . NBT CHANGE YIELD BASIS Hi+CO0 FED
% m/hr #/hr % ,.}\\/l).,w B"‘é’ﬁr m/hr ‘ m/hr m/hr m/hr #/hr 7MCF| #/gal| gal/hr |gal/ MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
37.610/11.291 |316.27 | 3.603 | 0.219 | 6.13 | 1.340 |12,631 | 1.859 |-11.072}810.14 e R e
59.860/17.971 | 36.23 |25.083 | 1.521 | 3.07 | 9.307 |27.278 |10.628 | -16.450| -58.18 00.EF 67.5 ?e.;sa 9.0 la.267
%0 | 1.827] 0.548 | 24.12 |30.087 | 9 |106.89 |14.866 |15.414 |17.295 | 1.881| 82.77|7.454 400550 17.2 ;2.150 94 l1.085
0.173| 0.052 | 1.46 | 2.963 5.08 | 1.302 | 1158 1.282 | 560 + 15,3 1.0121M%6 2,101
0,830, 0.159 | 2.55 |13.800 13.44 | 5,131 | s.2 _L_;.gss 0.679| 10.89]0.981
3,117 5.30 | 1.159 | 1.159 | 1.38 | o0.189| 5.30/0.477 R I
Gl 1.710 3.13 | 0.636 | 0.636 | 0,740 | 0.104| 3.13{0.282 I PROPYLENE | 66,5 | 6.69
s 19.32(1.740 | Csrowaase. | 875 5,85 10,972
St 3.940 | 0.239 | 10.06 | 1.465 | 1.465 | 1.704 0.239| 10,060,906 432 | 2,329 0.210| G M | 125 0,84 [0.112
o 0.637 | 0.039 | 1.72 | 0.237 | 0.237 | 0.276 | 0.039| 1.72/0.155| 424 | 0.406/ 0.037 .
St | 2.818  0.171 _ 9.59 | 1.046 2.0t 1237 | 0am  0.590.e68 5% 1.918 0,173 | e | b | e | RVP
Sille | 0.740 | 0.045 | 2.62 | 0.275 | 0.275 | 0.z20 | 0.045 2.620.236| 48 | 0.539 0.040] “M 39 | 1.96| 0.392) 80
Gl E 1.097  0.067 | 4.70 | 0.408 | 0.408 | 0.475 | 0.067| 4.70|0.423| 345 | 0.g62| 0.078|C "M O | 598 | 565 1.106 15
Sl | 0.220 | 0.013 | 0.94 | 0.082 | 0.082 | 0.095 | 0.013 0.94/0.085| 825 | 0.179 0.016|CHe 486 | 2.62] 0.539
jee 0.340 | 0.021 1.77 | 0.126 | 0.126 | 0.147 | 0.021 1.77]0.159| 58 | 0.319| 0.029] M k0. 10.605| 58
C-Ce ; | 51.40|2.028 6.552| 0,502 C+ Pl TAE 738 | 0.95]0.126] |
TOTAL 30.021 [380.63 6,075 | 174,40 |57.190 67,201 |50.426 i
HitCO| 07470 29,254 11108.757 SCFH | 1,740 10.647 | 39,909 |12.387 | -27.522] gal/he | gal / MCF| Bbi/Day
Ha/CO ! 1.59 [Fctor 900514 | 5,05 6,95 | 2,16 | 6.95 1.49 | ‘Ghiorine | 12.652] 1.1303] 6177
Weight Recovery, % 95,46 | Camlysc Age, hes. 41 Space Velocity, vin 720 weoww o | 0,577 80,97) 7,201 12.498 1.125] 648 OIL 1.965 0.1770, 960
Pressue, psig 412 | feke V. 278 [Gwbs Vol,, CF 15.42 | om o 112,3700,119 19.050 1,717] FURL O 2.191 0.1973 1070
Temperature, °F 651 Bed Depth. F 23,37 | Weight, § 1496 | "Gitks. | 0.184sx 9,78 0,881 1.206/ 0,109| POLY TAR 0.238 0,0214] 116
Recycle Racio 1,24 | Bed Density, §/CF 97 5:\2‘;(:‘:10 (ﬁ%%%); 18,74 EL‘;.&"""", 122.15{11.000 20,256 1,826| TOTAL 17,046, 1.5350, 8323
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION ~¢ | SELECTIVITY | N1 whta 6.410%% 11548010 399 13,865, 1.248] V.S CHEM. | 1,206 0.1086] 589
Comumoni co ‘ Ha E Ha+CO co \ H: | CO+H, | G+ G+ | oross WAt 125.2j; 80, 15.ossi 1.357) TOTAL 18.252] 1.6436| 8912
1975 | s8.06 | or.s8 | os.08 | 6765 | s0.s1 | 6s.6 Tt 131,4702,740
Form ML—11 ##Included in Reector Effluent Total /NCM =16.91X4 /MCE 20488 MCEH Hy + CO, BhI/Day =5421.6 X gal /MCF
| cas anaLyses GENERATOR BALANCE WEIGHT BALANCE
HOUR | 1400 | 2200 | 0500 |AVERAGE | M/mR c H o Mol % | M/HE c H o e j At Wt Biiagie
FRESH FEED %o | 0.5 [Ngi008 15,308 | ¥FT 94 a1 174.40
0o | 87.40 | 57.60 | 57.83 | 37.610| 11.201| 11.201 11.201 e | 1.0 | 0,209 | 0.100 0.218|%" 80.97 80.97
Hi. | 59.81 | 59.82 | 59.95 | 59.860 | 17.971 35,042 N 1.35 | 0.134 WATER 125.26 125.26
900 | 1.88| 1.95| 1.65| 1.827| 0.5¢8| 0.548 1.006] %8s | s2.ae | 8a77 | s.177| s2.708 ToTAL 363.34 380.63
Moo | 0.14] 0.23| 0.15| 0.173| 0.082 G | 6.6 | 060 | 1.280| 3.8%0 FRESH FEED 380.63
GMi. | o.77| 0.40| 0.42| 0.530| 0.159| 0.159| 0.636 o 5.99 | 0.594 | 1.782| 4.752 WEIGHT BALANCE 95.46
MW 12.57@{ Glte 1.62 | 0,161 | 0.644| 1.610
e 6.691 | 3.346| 51 0.74 | 0.073 0.365| 0.876 WET GAS TACTOR/ 1110050
11.995 143,269 |15.733| MW = 0.23442 INDICATED LOSS—SCFH 299
BALANCE, 97.07 _99.05 _ 101.35| TOTAL 12,357 43.686] 15.524 2306
WET GAS1400 | 1800 | 0600 GAS FLOW RATES ) LIQUID PRODUCT RATES
@, VR | PRESSURE TEMP. | M. W. | SCEFH| M/HR | HOUR GAGE | GAL °F | FACTOR | GAL AT&] 4APY N = HR
oo 3.06| 4.00) 3.75| 3.603 £/GAL " GAL HR
He 1.5 | 75.0 |228ssen oL 9.8
f8. | 25.34 | 26.26 | 24.50 . 25.033 |p i reen 023" | 560.96 | 70 10,0051 |579.00 | 6,408 |2463.33
4, | 40.13| 38,96 | 40.87 | 39.087 | 50.54 | 7.329 |20.645 | 0.9889[1.5111 | 11,393|50.021 31s§" | 185.00 | 57 | 1.0015 |185.37 |e.530 | 1210.47
N 1.40 | 68.8 |1008508
280 2.93 | 2,82 | 3.14| 2.983 | ircas 224" | 111.05 | 58 | 1,0010 [111.16 | 49.8 722,32
@i | 10,00 14,40 12.01 | 18.800 | 79.31 | 6.554 4,012 | 0.9917|1.0042 | 2,077| 5.475 (e 15.28 |78 | 0,991 | 13,16 |6.498 85.51
Gl | 06| 307 sasl sanr| oo AEL L +8.23 +53.50| 80.97
GHy | 1.63] 1.64 1.8 1.710|  79.31 | 8.500 120,683 | 0.9420 1.0042 | 13,190! 34,756 299.95 1943.17) 12,498
Sl 4009 5.59 | 4,141 3.940 |, ...
pryil? 0.62| 0.57| 0.72] 0.637 5.02 | 8.521 20,683 | 1,0000(1.0042 | 920 | 2.424 |WATER gusyn| 30514 | 76 | 0.00010| 594.42 | 5,52 | 3282436
Gl | 2.87] e.85| 2.72| 2.813 St D S 5173 | 209.12 | 75 | 0.09852| 209.62 | 0 584 | 2488.70
NATURAL GA!
Sfs | 0.8 0.79 0.78| 0.740| 19.79 | s.458 |21.097 | 0.8007[1.1961 | 3,762] 9.013 5197 | 509.48 | 7) | 0.99883 309.12 |10.1 | 2572.50
S | 1.05 1.28| 1.00] 1.097 f— A 0'10"| 43.56 | 79 | 0.99775| 43.26 [8.322 | 360.01|125.26
% 0.22| 0.22 | 0.22| 0.220 18.82 | 7.313 (21,112 | 0,9841 2,859| 7,628 361,66 3006.15| 15,069
Gty 0.27] 0.47| 0.28| 0.340 STRAM _A_.'r_
M V¥ lpg.70sed 215.7 | 3.500 l0.3050 2304/nrl.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL | WATER INVENTORY DATA PARTICLE SIZE
Oxygen 131 Fresh Feed 11,305 |" AP! 40.8 | 10,1 | ImReactorat Startof Period Screen Analysis Sedimentation
Natural Gas 430 Recycle 14,110 | Neut. No. 2.8 53.0 | Fresh Catalyst Added o |Mesh| Microng % |  Microns A
Generator Qutlet 410 Combined Feed 25,503 | S No. 4.1 54,6 Total ond0| 419+ | g 0| 80+
Reactor Inlet a2 Wet Gas—Measured | 5 oor |Hydrox. No. Catalyst Recovered 1o.5 |10 |18 | gg.0| 40-80
Condenser Inlet Adjusted | o 50 | Bromine No. 56 In Reactor at End of Period 1 105 |50 2040
Product Accumulator 380 Loss. 229 |Pour °F. +15 200 |74 10.2 10-20
Chemicals, » by K1C0» .0 | REACTOR d:p, Inches Hy0 250 |62 5.4 020
No. Height 35 |4 8.
TEMPERATURES—°F. Recycle/ Fresh Feed 1.24 0 See Pericd a| 34 | 9.4
Oxygen 506 Inlet Velocity—ft.fsec. 0.79 N 46 | CATALYST
Natural Gas 786 Fresh Feod RatazSGFHy | 11105 | HEMPEL, DIST. % oapI 2 55 | Bulk Density, Lbs./Cu.Ft.
Generator 2284 per CuFt. Dense Bed| 750 205 °F. 3 " Aerated 104
Quench Accumulator 126 per L. Catalyst 742 100 66.5 56.1 . 256 Settled 125
Reactor Inlet 186 per 8. Ft. 16826 400-550 17.2 35.9 Total 436 Compacted 155
Condenser Inlet 571 860+ 16.3 Particle Density, gm. /cc. 4.0
Product Accumulator 64 |Heat Trsnsfer Caloulbtions CALCULATED FROM dp NH, Value, mi./gm.
Catalyst No.  Height Steam Rate = 230f/nr A.S.T. M. DIST. 00 Density, Lbe./Cu.Ft. 97 N Surface, m? /gm.
' penied A - @706 psia & 505°F, | Naphthe °F. Inventory, Lbs. 1496
2 _ 1201 Btu/# I8P 100 Bed Depth, Ft. 23.57 |[CHEMICAL ANALYSIS
8 640 |Water in @SECF = 36°Btu/# 10% 136 VoL, Ca. Ft. 16.42 e
4 658 |Net Btu/# stesm = 1155 Btu | 5% 236 ¢ 8.61
| — 662 |(1165)(230) = 267,050 Btu/t, 9% 378 °
[] 668 |Ave. Bed Temp. = 851PF. EP 410 H
-1 884 |dr = 881505 = 146°F Rec. 98,0 K10, W+ % basia Fe
8 644 |Tube Area = 38,6 sg.|ft. X-Ray Analysie—
$ ese  |x = TEEATOHE) * Poucy
10 . 830 47.8 Btu/°F/sq. fth Fes 04
u 812 e 100

&

(0.8



