aunno. 63-0 (A-E)

THE TEXAS COMPANY — MONTEBELLO LABORATORY nours 0-96
YIELD CALCULATIONS cataivst Bothlehdm NS
FRESH FEED WET GAS K,@wggso ERLUENT| NRT CHANGE YIELD BASIS Hi+CO FED
% m/he Bhr % ——‘#% m/he 1 mihe m/hr m/be | #/he [ B/MCF] H/gal] gal/hr [gal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
0., | 37.075| 15.340 | 429.67| 6.756] ©0.870| 24.37| 2.720] 18.060| 3.590 |-14.470|-405.3 :‘:'::";[ Ll e
Ha, [59.906| 24.787 | 49.97| 36.381| 4.684| 9.uk| 14.645| 39.432[19.329 |-20.103|-40.53 83.17 | 400 EP t‘n‘lo‘s.ns 9.0 17,956
C0:, | 2.345| 0.970| 42.69| 32.187. 4.14k| 182.38| 12.957 13.927(17.101 | 3.174[139.69(9.173 9.46 | 400-560 11.921.228 | 914 11,122
Ne. | 0.268] 0.111| 3.11f 1.682: 0.217| 6.08] 0.677] 0.788| 0.894 - 7.37) 850 + 9.28/0.956 | 1146 |1,096
GH, | o.406, 0.168| =2.70| 10.525| 1.355| 2z1.7H| h.237| 4.4o5| 5.592 | 1.187] 19.04[1.250
G, 2.524| 0.325| 9.12] 1.016] 1.016] 1.341 | 0.325| 9.12|0.599 rRCOVERY | g/he | gal/hr
(3. 1.890 ) o.243 7.31] 0.761| 0.761/ 1.004 0.243| 7.31]0.480 PROPYLENE | 45.8 | 8.02
Ci+Ce § 35.47(2.329 caror easo. | 87.5 | 7.02 [1.1TH
G 3.231| 0.416, 17.50| 1.301| 1.301| 1.717 | 0.416| 17.50|1.149| 432 | 4.051]0.266| Coror e | 125 | 1.00 | 0,133
G, 0.295! 0,038! 1.68| 0.119] 0.119] 0.157 | 0.038| 1.680.110] 424 | 0.3960.026
[ 2.236 0.288 16.16] 0.900| o0.900] 1.188 | 0.288] 16.16|1.062| s.0 | 3.232]0.212 #asl | wme | g | ave
(R | o.746" 0,096, 5.58] 0.300 0.300  0.396 | 0.096| 5.58]0.366| 488 | 1.148/0.075|CHs 6.00 | 0.24 |0.048] 88.0
Gotle ) 0.994; 0.128| 8.98| o0.400! 0.4007 0.528 | 0.128| 8.98[0.50| 848 | 1.648[0.108|C.ror ese. | 698 |13.93 |2.329| L6
Gl 0.264 0.034| 2.45| 0.106/ 0.106] 0.140 | 0.03%| 2.45/0.161 828 | 0.467]0.031 | CHi 488 | 5.581.148| 68.0
Selly 0.289] 0.037| 3.11| 0.116] 0.116] 0.153 | 0.037| 3.11|0.204| 884 | 0.5610.037 | Coftt Gaso. p1.806| 6.8
G 55.46|3.642 11.5030.755 | Ca our e 7.5 | 1.99 |0.264
TOTAL 41.376 | 528.14 12.875| 315.90| 40.254| 81.630|61.041
H:+CO| 96.981 | 40.127 15,228 scrH | 5.554 17.365| 57.492 [22.919 |-34.573 u/he | gal/MCF| Bbl/Day
Hi/CO . 1.62 |Fcior 656685 . 5.38 | 5.38 | -2.18 | 5.38 1.39 NAN e [15.331(1.00685458
Weight Recovery, % 9045  |iCamiysc Age, has. 48 Space Velocity, vhv 1118 AECOVERED O 0.472 | 66.17}4.345 10.302{0.677 | GAs OIL 1.122{0.0737| 400
Pressure, psig Y14 | olet Velocity, Fe/sec 0,96 Catalyst 13.62 TOTAL oIL 121.63|7.987 21,805 |1.432 | FUEL OIL 1.096|0.0720| 390
Temperatue, °F 655 | BedDepih, K 20.64 Weight, § 2111 | “ESUNAL. 0.4 12'53'% 7 619 5752300153 oy Tar | 0.396[0.0261] 142
Recyle Ratio 0.97 |seiDmiv, g/cr 155 | i, GREO8 = 13.0 | p s 139.86(9.184 24.138[1.585 | ToraL 17.946]1.1786]63%0
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION— | SELECTIVITY | ¥t witt 7.096 |127.84[8.398 15.347|1.008 | w.s cumm._| 5929 |2-08% | 2T
Cnnmuwn‘ co I Hy Hz+CO co ! Hy ; CO+H, | Cy+/G+ | GROSS WATER 146.07]9.592 17.680)1.161 | TOTAL 20.279/1.3318|7221
68.88 | o4.33 | 81.10] 86.16 | 80.12 | 50.98] 60.14 7o.77 | hweuer 175.33|11.514 ]
Form ML—11 B/NCM = 16.91X4/MCF #9488 MCFH H, + CO, Bbl/Day=5421.6 X gal /MCF
- aunwo. 63-1(F-J)
THE TEXAS COMPANY — MONTEBELLO LABORATORY noums 96216
YIELD CALCULATIONS catacyst_Bethlehem MS
FRESH FEED WET GAS Recvcus| OMBINED) grruent| NET CHANGE YIELD BASIS Bi+CO FED »
% m/he #/hr % ,:;m_w B‘%— m/he m/he m/he m/he | #/he % YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
€0, | 37.358/15.774 |441.83 | 7.691 | 1.063| 29.77 | 3.114 |18.888 | 4.177 [14.711 |412.06 Pt Il e
He, | 60.271)25.449 | 51.31 |37.427 | 5.176] 10.43 |15.153 | 40,602 | 20.329 |-20.273 | -40.88 86.99| 400 EP 82.88 |7.344| %80 |7.107
2.061) 0.870 | 38.29 [31.151 | 4.307|189.55 |12.613 |13.483 |16.920 | 3.437 |151.26) 9.669) 8.17| 400-560 10.76 [0.953| 914 |0.871
0.196{ 0.083 | 2.33 | 1.709 | 0.236| 6.61 | 0.692 | 0.TT4 | 0.928 4.84] 850 + 6.36 | 0.564 | 114.6 | 0.646]
0.114 0.048 | 0.77 | 9.630 | 1.332) 21.37 | 3.899 | 3.947 | 5.231 | 1.284 | 20.60 1.317 9
2.506 | ©0.359| 10.07 | 1.051 | 1,051 | 1.420 | 0.359 | 10.07] 0.644 MR #he | sk
1.860 | o0.257| 7.73| 0.753 | ©.753 | 1.010 | 0.257 | 7.73]0.494 PROPYLENE | 43.4 | 8.25
i 38.40] 2,455, Carraasn. | 815 | 7.22 |1.207
3.269 | ©0.452] 19.02 | 1.324 | 1.324 | 1.776 |- 0.452 | 19.02) 1.216| 43z |4.403 | 0.281| Grwmn | 126 |1.03 0.137
0.292 | .0.040] 1.76 | 0.118 | 0.118 | 0.158°| 0.040 | 1.76 0.113| 43 |[0.415 | 0.027
2.201 | 0.304 17.06 | 0.891 | 0.891 | 1.195 | 0.304 | 17.06 1.091) 800 [3.412 | 0.218 #e | #me | g | mve
0.671 | ©0.093] 5.41| 0.272 | 0.272 | 0.365 | 0.093 | 5.4 0;346) 488 [1.113 | 0.071 CHe 500 |0.29 |0.058 | 68.0
il . 0.985 | 0.136| 9.54 | 0.399 | 0.399 | 0.535 | 0.136 | 9.54 0.610| 848 [1.750 | 0.112|Coroirakn | 698 | 14.67[2.454 | L6
[ 0.217 | 0.030| 2.16| 0.088 | 0.088 | 0.118 | 0.030 | 2.16 0.138] 8.28 | 0.411 | 0.026|CiHie 488 | 5.411.113 | 68.0
Grlte 0.301| o0.ok2| 3.53 | 0.122 | 0.122 | 0.164 | 0.042 | '3.53 0.226| 8.8 |0.637 | 0.0K1|Cufrit saso. 11.202| 6.8
-G 58,48 3.740) 2,141 | 0.776|C. rorr at 7.58 | 2.10/0.279
TOTAL 42,224 |534.53 13.827 334.01 | 40.489 | 82.713 | 61.926 )
H.+C0| 97,629 b1.223 15644 scry | 6.239 18.267 | 59.490 | 24.506 | 34,984 gal/he | gal /MCE|Bbl/Day |
Hi/CO 1.61 |Facior 639222 , 4.87 4.87 | 2.15 | 4.87 | 1.38 . VAN hu. 827 b.ou78 | 5139
| Weight Recovery, % 92,28 || Canlyse Age. b 156 Space Velociey, vhv 1152 wor | 0.405 | 56.82 | 3.632 8.861 | 0.566 Gas oiL 0.871 b.0557 | 302
Pressure, piig 413 | Intet Velocity, Fe/sec 0,98 Caualyst 13.58 TOTAL 01 115.30 | 7.372 1.002 | 1.342| FUEL OIL 0.646 D.0413 | 224
Temperature, /F 657 | Bed Depih, Fe 20.57 | Weight, § 2091 it ookt | 0.400 |21.21 | 1.356(7.91p 2.678 0.171[ PoLy TAR | 0.416 P.0266 | 14k
Recycle Ratio 0.96 | Bed Density, #/CF 154 ',,f,,,",.‘:’,',,(mf_@- 12.1 | o v 136,51 [8.728 3,680 [L.513 | ToTaL B6.760 h.0T14 | 5809
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9, | SELECTIVITY | NET wATed 6.805 1.22.60 [7.837 L4.718 p.941 | w.s.cHEM. |2.678 p.1T12 | 928
Conmction| €O Hy Hp+CO co Ha !co+u. Cy+/C+ | GR0S5 WATER 143,81 [9.193 L7.396 | 1.112| TOTAL 19.438 0.2426 | 6737
67.25 | 93.26| 79.66 | 84.87 | 77.89 | 49.93 | 58.81 | 78.05 | miwowor h7h.91 11,181
Form ML—11 #/NCM = 16.91 X4 /MUF #9488 MCFH H. + CO. IN/DAAVH“LBX‘“/UCF
THE TEXAS COMPANY — MONTEBELLO LABORATORY ::::_ﬂ_—ﬁf‘%”—
YIELD CALEULATIONS cataLyst_Bethlehem
FRESH FEED WET GAS nmcu]“",‘n‘}{gﬂ’ FFLUENT| NET CHANGE YIELD BASIS Hi+CO FED
% m/he #/he % —ﬁﬂ‘m— m/he i mihe mhr | mie | #/he r Jgal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
36.961 115,751 |4ki.19 | 9.255 | 1.475 | 41,31 | 3.900 |19.651 | 5.375 |-14.276}399.88) e | BV Do | 84/h
60,683 |25.847 | 52.11 |42.937 | 6.684 | 13,47 [17.672 |43.519 |24.356 | -19.163| -38.64 89.03| 400 EP 84.56 |6.232| %0 |6.107
1,850 | 0.788 | 34.68 |27.338 ' 4.357 |191.75 |11.521 )12.309 15.878 | 3.569/157.07|9.950 7.39] 400-850 10.40 |0.766| #4 |0.700
©0.217 | 0.092 | . 2.58 | 1.394 | 0.222 | 6.22 | 0.587 | 0.679 | 0.809 3.58) 880 + 5.04 |0.371 {1146 |o.425
0269 | 0.115 | 1.84 | 8.871 | 1.414 | 22.68 | 3.738 | 3.853 | 5.152 | 1.299| 20.84/1.320 .
2407 | 0,384 | 10.77 | 1.004 | 1.014 | 1.398 | 0.384| 10.77/0.682 OS] e | e
1.723 | 0.275 8.27 | 0.726 | 0.726 | 1.001 0.275| 8.27/0.324 PROPYLENE | 37,6 7.12
CtC .88/ 2.526 Caroivimo. | 875 | 6.23| i.o0b2
2.823 | 0,450 | 18.94 | 1.100 | 1.190 | 1.640 | 0.450| 18.94 1:200| 438 4.384/0.278] Ca toir Tt 126 | 0.8910.118
0.298  0.047 ! 2,07 | 0.126 | 0.126 | 0,173 | 0.07| 2.07/0.131f 434 o.uea—o.—oLJ.-i
1.35___9;30]“: 17.22 | 0.813 0,813 ! 1.120 | 0.307| 17.22/1.001] 800 | 3.4ki o.z;g‘ Had | #he | gihe | RVP
0.631 0,101 | 5.87 | 0.266 0 7 ] 0,100 5.87/0.372| 488 | 1,208/ 0.077] %4He 8.00 ae | .. | 880
0.894 _0.142 | 9.96 | 0.377 | 0.377 | 0.519 | 0.1k 1.828/0.116| Ce MOl M0 | 898 |35 9
0.213 | 0.034 | 2.4 | 0.090 | 0,090 | 0.124 | 0.034 0.467] 0,030/ CaHha. 488 Eﬂ}- 12
0.287 | 0.046 | 3.87 | 0.121 | 0.121 | 0.167 | 0.046 0,699 0.0l | Cumit oas0. ]
. €0.383.825 12,518 0,79k Ca PolY TR 7.8 j2.18
42.593| 532.40 15,938 [ 354,85 (42,141 |84.734 64,502
Hi+CO|g7.664 | 42,398 15786 scen | 8.189 21.572 | 63,170 |29.731 |-33.439 gul/be | gal /MCE| BbI/Day
Hi/CO 1,64 |mcor 63372 | 4.53 4,53 | 2.21 | 4.53 1,34 ey 13,766/ 0.8720] 4728
| Weight Recovary, % 9188 [[Camiyne Age, hus. 276 | Space Valochy, vhv 1237 [— 0.338| u7.42] 3.008 7.369] 0,467 GA8 OL 0.700! 0.0443] 20
Pressure, pilg 406 | Inlet Velochy, Pe/see 1,02 Catalyst 12.76 0L OIL 107.80| 6.829 19.,887| 1,261 FUBL OIL 0,425/ 0,0269| 146
Tempertate, *F 660 |BedDepih % 19.33 Weight, § 1876 WAL ot 0,388 20.58| 1.30411899 | 2,605/ 0.165| oLy TAR | 0.4OM[0.0286/ 139
Noieluio 099 sy pct 7 | M GHCON.uie | i 128,388,133 |22, be| 1,426 tor | 15,298 0.9688) 5253
l. FRESH FEED CONVERSION — 7 TOTAL FEED CONVERSION =9 | SELICTIVITY | M wATit 6.097/109.85| 6.959 13.187/0.835) w..cHBM. | 2.605/0.1650 895
Contnctlon| €O Hy Ha+CO o | Ha | CO+H, | Ca+/Ci+ | aross waimn 130.43] 8,262 15,792| 1,000{ TOTAL 17.900/1,1338| 6148
62.58 | 90.64 | 7h.1h | 80,39 | VE.65] 4.03 | 52.93 | 76.30 | hnwor 168.26[ 10.65

Form ML—11

B/NCM R 1691XF/MCF

#9488 MCFH Hy + CO, BbI/Duyn3421.6X gal/MCF



THE TEXAS COMPANY — MONTEBELLO LABORATORY e o
YIELD CALCULATIONS cataLyst M1ll Scale Red.
at Brownsvill
FRESH FEED WET GAS Recycue|COMBINED] poo v e, CHANGE YIELD BASIS H:+CO FED ‘
% m/hr #/hr % %fﬁr m/he m/he m/he. m/he | #/he  [B7MCF| H/gel] gal/hr |gal/MCF| Y/ELDS BASIS BROWNSVILLE DESIGN FEED RATE® :
%o | 37.808] 15.215| 426.12| 6.885 | 0.058| 24,03 | 2.740 3.598 }14.365_H402.00 e | 8/ g |
By, | 59.020| 23.761| 47.88|36.305 | 4.524| 9.12 | 14.448| 38.199/18.972 $19.227 |-38.76 40 EP 77__|8.466 8.297
€%, | 2.780| 1.119| 49.25/34.820 | 4.339/190.96 | 13.857| 14.976(18.196 | 3.220 |141.71/9.583 400-550 14 |1.539 1.407
e | 0.345] 0.139| 3.89| 1.625 | 0.203| 5.69 | 0.647| 0.786) 0.850 550 + 9 lo.990 1.135
G | 0.050| 0.020| 0.32| 9.100 | 1.134| 18.19 | 3.621| 3.641, 4.755 | 1.114 | 17.871.208
Gi 2,355 | 0.203) 8.22 | 0.957] 0.937] 1.280 | 0.293 | s.22{0.856 RGN b | g
Gl 1.540 | 0.192) 5.77 | 0.613| 0.613| 0.805 [ 0.192 | 5.77/0.390 PROPYLENE | 46,0 |6.79
Gi+Ca 31.86|2.154 Ca POLY GASD. 875 |5.94 | 0.903] |
S8 2.815 | 0.351) 14.77 | 1.120| 1.120| 1.471 | 0.351 | 14.77/0,999| 432 | 5.419|0.231] Co POV TAR 125 j0.85 | 0.113
0.255 | 0.032| 1.41 | 0.101] 0.101| 0.133 | 0.032 | 1.41/0.095| 424 | 0.333 0.023 )
2.055 | 0.256 14,36 | 0.818) 0.818] 1,074 | 0.256 | 14.36/0.971| 50 | 2.872)0.194 #gal | #/he | sal/be | RVP
0.700 | 0.087| '5.06 | 0.279| 0.279| 0.366 | 0.087 | 5.08|0.342| 48 | 1.041]0.070| SHe 500 | 0.58|0.116| 680
0.935 | 0.117| 8.21 | o0.372| 0.372| 0.489 | 0.117 | 8.21[0.555| 548 | 1.506|0.102] 4 "LV EKC 59 |12.06| 2.016] 18
0.310 | 0.039| 2.81 | 0.123| 0.123| 0.162 | 0.039 | 2.81|0.190| 5% | 0,535 0.036|+He 48 | 5,06 1.041] %80
0.300 | 0.087] 3.11 | 0.110] 0.119] 0.156 | 0.087 | 3.11/0.210] 8% | 0.561] 0.038| St Shid. ’ 11.802| 58
GG 49.73| 3.362 10.2670.694| < PO AL 738 | 1,72 0.228
TOTAL 40.242| 527.46 12.462311.71 | 39.795| 80.037|60.425
H:+C0| 96,825| 38.964, 14787 SCPH | 5,382 17.188| 56.152|22,570 |-33.582 gil/he | gal /MCF| Bbl/Day
He/CO 1.56 | 676260 5.27 s.27 | 215 | 5.7 1.3¢ 'GA0NE | 15.065| 1.0188] 5524
Weight Recovery, % 88.58 | Camlyst Age, hes. 17 Space Velocity, vhv 1039 o o | 0.507#%| 71.09| 4.808 10.995] 0.744| GAS OIL 1.407|0.0952] 516
Pressure, psig 415 Tnlet Velocity, Fr/sec 0494 | CGanlyse Vol.,CF  14.23 | ot ou 120.82{ 8.170 21.262| 1.438| FUEL OIL 1.135/0.0768] 416
Tempencure, °F 653 Bed Depih, Fe 21.56 | Weight, # 2191 “bicts | 0.190%| 10.07] 0.681, 1.310| 0,089| POLY TAR 0.341/0,0231] 125
Recycle Ratio 0.99 Bed Density. #/CF 154 sm"ﬂ';oﬁ%%ﬂ?‘m PO s 130.89] 8.851 22.572)1.527| TOTAL 17.948| 1.2139, 6581
FRESH FEED CONVERSION — 7% TOTAL FEED CONVERSION —%, | SELECTIVITY | NI WATER 7.471%%| 134,59 9.102 16,157| 1.093| W- S CHEM, 1.310/ 0.0886| 481
Contraction; €O He HatcO| <o { Ha CO+H, | G*/G+ | closs war 144.66| 9.783 17.467] 1.182| TOTAL 19.258| 1.3025| 7062
69.03 | 94.36| 80.95 1 86.19 | 79.96 \ 50.53 | 59.81 | 80.42 | Mt 162.7511.006 —1 .
Form ML—11 ##Included in Resctor Effluent Total #/NCM=1691X§/MCF %9488 MCFH Hy + CO, Bbl/Day=3421.6 X gal /MCF )
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH oIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 439 Fresh Feed 15,272|° API 50.7 10.8 Tn Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 435 Recycle 15, 102| Neut. No. 39,7 32.5 Fresh Catalyst Added Mesh | Micron % Microns %
Generator Outlet 417 Combined Feed 30,374|Sap. No. 46.8 36.7 Total On 40} 419+ 80+
Reactor Inlet. 415 Wet Gas—Measured | 5 g35|Hydrox. No. Catalyst Recovered 58 100 | 150 40—80
Condenser Inlet Adjusted 4,729{ Bromine No. 75 In Reactor at End of Period 150 105 20—40
Product Accumulator 360 Loss 914|Pour °F. 20 |74 10—20
Chemicals, % by KzCOs 7.5 | REACTOR d:p. Inches 1,0 20 |62 0-20 .
No. Height 325 44
TEMPERATURES—F. Recycle/ Fresh Feed 0.99 o 0-21 3/8 ER el
Oxygen 419 Tnlet Veloeity—t. /sec. 0.94 1 21 8/8-52 3/4| 75 | CATALYST
Natural Gas . 761 Fresh Feed Rate—SCF.H. 14787 HEMPEL, DIST. %/ OpPT 2 52 3/4-84 76 Bulk Density, Lbs./Cu.Ft.
Generator ber Cu.Ft. Dense Bed | 1039 | 205 °F. 3 84-115 3/8 a5 Aerated
Quench Accurnulator 154 per Lb. Catalyst 6.75 400 76 55.4 4 115 3/8-35318 375 Settled
Reactor Inlet 381 per 8¢ P 22405 | 4050 1 34.7 Total 609 Compacted
Condenser Inlet 578 550+ 10 Particle Density, gm. /cc.
Product Accumulator 89 Hoat Transfer Calouletions CALCULATED FROM dp H, Value, ml./gm.
Catalyst No.  Height Steam Rate = 221 #/Hr. A.S.T. M. DIST. 0] Density, Lbs./Cu.Ft. 154 2 Surface, m? /gm.
1 owon 626 | @707 psis & 505°F Naphtha °F. Inventory, Lbs. 2101
2 gign 654 = 1201 Bbu/# BP o6 Bed Depth, Ft. 21.56 |CHEMICAL ANALYSIS
3 " 648 | water in @60°F = 28 |Btu/# 10 187 Vol., Gu. 14.23 Fe
4 e 657 = 1173 Btu 50% 226 ¢
5 710" 662 (1173) (221) = 259,235 Btu/np. * 380 °
6 121an 660 Ave. Bed Temp. = ssj% EP 396 H
ST amest 650 | dT = 653-505 = 148°% Ree. % K20, W+ % basis Fe
8 20m0" 642 | Tube Ares = 37.8 sal ft. X-Ray Analysio—
9 gpmm 635 Q(% 46.3 Btu/°F/sq.- ft. FeaoCs
0. g5een 631 Fes0.
2t 516 Fe
l GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE [
HOUR | 2200 | 0600 IAVERAGE | M/HR c H o Mol % | M/Ht c H o Mmi./:; At Wt Balance
FRESH FEED tee | 0.18 | 0028 21.516 |¥ET 948 251.45 311.71
0 | 37.37| 38.24 37.805 | 15.213| 15.213 15.213] %o 1.40 | 0.183 | 0.183 o0.366 | 71.09 71.09 :
Hi. | 59.37| 58.67 59.020 | 25.751 47.502 o 1.25 | 0.163 VATER 144.66 144.66 ’
0. | 2.85| 2.71 2.780| 1.119| 1.119 2.208) hie | 82.63 |10.773 | 10.773| 43.002 TOTAL 467.20 527.46
Moo | 0.36] 0.33 0.345| 0.139 Gl | 6s | 0.emr | 1.754| s.262 FRESH FEED 527.46
S | o.05] 0.05 0.050| 0.020| 0.020| 0.080 bt 5.40 | 0.704 | 2.112] s.632 WEIGHT BALANCE)  ga.58
M ¥ _1)3,10721%8 1.67 | 0.218 | 0.872] 2.180
) 9.308| 4.653] I 0.74 | 0,097 | 0.485| 1.164 WET GAS FACTOR| 1239650
16,352 | 56.887|22,104] MW = P0.1885814 INDICATED LOSS—SCFH 014
BALANCE 101.07__ 99.23 101.01] TOTAL 16.179| 57.330|21.882
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES  Basis 15 hours
8.70 7.07 6.885 VR PRESSURH ~ TEMP. MW, |SCEH| M/HR | HOUR GAGE | GAL °F | FACTOR | GAL AT&] #}AGP‘I"L B
4.8 | 67 208713 50,7
36.93 | 35.68 1364305 | pesst peeD OIL | 51g" 292,57 | 57 | 1.0015 | 293,01 | 6.466 | 1894.60|
35,15 | 34.49 26,820 | 79,51 | 6,204 20,724 10,0933 | 14862 15,272 | 40,242 2153"|130.04 | 65| 0.9975 | 120,71 838.70|
1.58 | 1.67 625 | et Gas +1.62 410,50 71.09
9.00 | 9.20 9.100 | 168,44 | 5.580 | 4.024 |0.9952 1.0758 | 3,815 | 10.083 164.92 1066.40] 10,996
2.23 | 2.48 2355 | pecyee
1.50 | 1.58 1.540 | 79.31 | 8.483 |20.688 |0.9452 [1.0758 |14,163 | 37.204
2,60 | 3,03
0.22 | 0.29 8.494 [20.688 |1.0000 049 | 2,501 |WATERy 13 5/4 387.50 | 74 f0.99846 | 386.90 T8.262 | 5204.31
2.01 | 2,20 @ w8 s17§" | 209.12 | 74 0.99846 | 298,66 2473.50]
0.65 75 7,706 24%%__9_,%%90 1.1976 | 4,948 | 13,038 4'2-3/4 226.01| 71 0,99883 | 225.75 1869.66| .
0.88 | 0.89 110" 52.00 | 64 [0.99963 | 51.98 430.50] 144.66
0.36 | 0.26 7.128 |21.296 10,9915 4,074 [ 10,735 262,01 2169.97) 17.467 |,
0.20 | 0,51 STaAM )
216,7 | 3.489 0.2040 221 #/br,
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munwo_ 63-B
YIELD CALCULATIONS CATALVSY%g:—:L};;iRT;d'
FRESH FEED . WET GAS RECYCLE|COMBINED! prmyent|  NET CHANGE YIELD BASIS H:+CO FED
% m/hr #/he % AW B'""“, m/he | m/hr mme | m/me | #/be  [H7MCF] g/:ul nl}rh% [gal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
15.343 | 429.76| 6.81 | 0.898| 25,15 | 2.782/18.125 | 3.680 |-14.445404.61 | B |aicevanr| 8/
25,065 | 50.53| 37.44 | 4.939| 9.96 | 15.294(40.359 |20.233 |-20.126 |-40.57 400 EP 7 l7.060 | B0 |7.810
0.865| 38.07| 31.19 | 4.115[181.12 | 12,742 13.607 |16.857 | 3.,250|143.05/9.328 400650 14 (1.440 | 4 1,324
0.129| 3.61] 1.61 | 0.199| 5.58 | 0.617! 0.746 | 0.816 550 + o lo.ge1 {148 1,067/
0.200| 5.21| 11.18 | 1.475| 23.66 | 4.567| 4.767 | 6,042 | 1.275| 20.45/1.334
2,46 | 0.324| 9.09 | 1,005/ 1.005 | 1.329 | 0.324| 9.09/0.593 G| e | mihe
1.70 | 0.224| 6.74 | 0.695| 0.695 | 0.919 | 0.224| 6.74/0.440 PROPYLENE | 44,9 | 7.20
36.28/2.367 Coruroase. | 875 | 6,30 | 1.054 .
2.80 | 0.381] 16,03 | 1.181) 1.181 | 1.562 | 0.381] 16.03[1.045] 432 | 3,711/0.242] CarOY A 125 | 0.90|0.120] |
0.26 | 0.034| 1.50 | 0.106| 0.106 | 0.140 | 0.034( 1.50/0.098: 424 | 0.354|0.023
2.17 | 0.286] 16.05 | 0.887 0.887 | 1.173 | 0.286] 16.05[1.047| 3% | 3.210/0.209 el | #/he | gal/br | RVP
0.76 | 0.100] 5.81 | 0.310| 0.310 | 0.410 | 0.100| 5.81[0.379] 486 | 1.195|0.078| “He 5.00 - - | 880
1.01 | 0.133| 9.33 | 0.413| 0.413 | 0.546 | 0.133| 9.33|0.608| 545 | 1,712]0.212| G- P S0 | 598 | 14,04 2.348] 5
0.31 | 0.0841 2.96 | 0.127| 0.127 | 0.168 | 0.041| 2.96/0.193| 528 | 0.564|0.037| Cthe 486 5.81 1.195] 68.0
0.31 | 0.041] 3.45 | 0.127| 0.127 | 0.168 | 0.041| 3.45/0.225| 5% | 0,623|0.041|CeFHE k0. L1.763| 58 |
55.13 3,595 11.369/0.742 |G POV TRt 7.5 2.01 0.267
41.602| 525.18 13.190/316.48 | 40.853)62.455 |62.031
97.13 | 40.408| 15335 SCFH | 5.837 18.076|58.484 |23.913 |-34.571 gal/he | gal / MCF|Bbl/Day
He/CO 1.65 | Ftor 652108 5.50 5.50 | 2.23 ! 5.50 1.39 "EINE |15.506]0.0081] 5411
Weight Recorery, % g7,62 | Canlyst Age, s gg Space Velodity, hv 30999 ot o |0,477%% | 66.92]4.364 10349/ 0,675 | 548 O 1.324/0.0863] 468
Pressure, psig 414 | Tolec Velodty, Fefsec 5 g Gaalyst Vol.,CF  14.21 | womt on 122,057,959 21.718/1,417 | FUEL OIL 1.067/0.0696] 377
‘Temperature, °F 656 | Bed Depth, Fe 21.53 Weighe, 2217 Moot [0.186%% | 9.87|0.644 1.284/0.084 | POLY TAR 0.387,0.0252, 137 .
Recycle Retio 0.98 | Bed Density, #/CF 156 ;ﬂ'ﬁ;ogﬁé'lz.ss o ot 131.92|8.603 |23.002[1.501 | TOTAL 18.0841.1792| 6393
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —9%, | SELECTIVITY | NET WaTEt 7.325%% |131.96]8.605 15.8411,033 W.S CHEM. 1.28410.0837 454
Contraciion|  CO | H. He+CO| <O T He ‘ CO+H, | Cot /Gt | Guoss wam 141.83]9.249 17.125(1,117 TOTAL 19,368(1.2629| 6847
63.29 | 04,15 | 80.30 | 85.55| 79.70 | 49,87 ‘ 59,11| 78.4 finersy 168,20[10970 !
Form ML—11 ##Included in Reactor Effluent Total £/NCM=16.91X§/MCF #9488 MCFH H; + CO, Bbi/Day=5421.6 X gal /MCF |
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. [ WATER INVENTORY DATA PARTICLE SIZE |
Oxygen 440 Fresh Feed 15,788 °AP1 50.7 10.8 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 437 Recycle 15,504 Neut. No. 39.7 32.5 Fresh Catalyst Added Mesh | Mieron: o Microns %
Generator Outlet 416 Combined Feed 31,292 Sap. No. 46,8 36,7 ‘Total On 40| 419+ 80+
Reactor Inlet 414 ‘Wet Gas—Measured 3,977 Hydrox. No. Catalyst Recovered 36 100 150 40—80
Condenser Inlet Adjusted 5,006 Bromine No. 75 In Reactor at End of Period 150 105 20—40
Product Accumulator 360 Loss 1,029 Pour °F. 200 K 10-20
Chemicals, % by KCOs 7.5 REACTOR d-p, Inches Ha0) 250 |62 0—20
No. Height 325 | a4
TEMPERATURES—°F. Recycle] Fresh Feed 0.98 0 See Pericd A| - |¥®
| Oween 404 Inlet Velocity —t.sec. 0.97 1 73 | CATALYST
Natural Gas 775 Fresh Feed R-Il!—HSCl}Hco 15,335 HEMPEL, DIST. %, OppT 2 a5 Bulk Density, Lbs./Cu.Ft.
Generator 2212 per Cu.Ft. Dense Bed | 3 g 205 °F. 3 78 Aerated
Quench Accumulator 145 per Lb. Catalyst 6.92 400 76 55.4 4 380 Settled
Reactor Inlet 399 per Sa. Ft. 2apzs | 4050 14 34,7 Total 616 Compacted
Condenser Inlet 570 550+ 10 Particle Density, gm. /cc.
| Product Accumulator 94 Heat Transfer Calculations CALCULATED FROM dp H Value, ml./gm.
Catalyst No.  Height Stesm Rate = 229 #/Hr. 4.S.T. M. DIST. 0 Density, Lbs./Cu.Ft. | 155 Ne Surface, m?/gm.
! pertoan | 5o0 | @706 pete & 506%. Naphthe °F. Tnventory, Lba. 2217
2 62 = 1201 Btu/# 18P o6 Bed Depth, Ft. 21.53 |CHEMICAL ANALYSIS |
3 652 | Water in @71.8%F = 40 Btu/#| 1 wer | Vol., Cu. Ft. 14.21 Fe !
4 660 Net Heat Trensferred/# stesp =5 226 ¢ i
5 666 = 1161 Btu 90% 380 °
6 662 (1161) (229) = 265,869 Btu/np. BP 396 H
7 649 Ave. Bed Temp. = 6560F Rec. 96 K20, W+, % basis Fe
8 641 4T = 656-606 = 150°R X-Ray Analysis—
M 634 Tube Area = 37.8 sql ft. FezoCs :
10 620 K = T%gg’_?gg:s) . Fes04
un 515 = 46.9 Btu/°F/sq. |rt. Fe
‘ GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR T 1400 AVERAGE | M/HR c H o Mol 9 | M/He c H o Muj;:‘; At Wt Balance
FRESH FEED Qo | 0,38 | '0i608 20,520 |57 9 51,41 316.45 .
o | 26.88 36.88 | 15.343 | 15.343 15.343, 1.40 | 0.183] 0.183 0.366 | 66.92 66.92
M. | s0.2s 60.25 | 25,065 50,130 1.25 | 0,163 WATER 141.83 141.83 ;
%o | 2.08 2.08| 0.865| 0.865 1.730 82.63 | 10,775 (10.775 | 43.100 TOTAL 460.16 525,18
Moo | 0.31 0.31 | 0.129 6.73 | 0.878| 1.756 | 5.268 FRESH FEED 525.18
| o.s 0.48 | 0.200] 0.200| 0.800 5.40 | 0.704] 2.112 | 5.632 WEIGHT BAUNCE 57,62 ‘
M.¥_h2,62309 Gl 1.67 | 0,218] 0,87 180 :
o 7.020| 3.510] %2 0.74 | 0,097]| 0.485 | 1.164 WET GAS FACTOR| 1258621
16.408 | 57,950(20,583| W =|20,1885814 INDICATED LOSS—SCFH 1008
BALANCE 101.39 _101.06 98.55 | TOTA 16.183 | 57.344/20,886
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES Basis 11 hours |
€0, 6.81 6.81 [ VR | PRESSURH TEMP. M.W. | SCEH| M/HR | HOUR GAGE | GAL “F | FACTOR | GAL AT&] wiTh » i i
Ha T 30 80  [2295252 on
s | 37.44 37.44 FEED 711-3/4 378,77 | 71 | 0.9956 |377.10 | 50.7 |2438.33) |
e | 51,10 31.19 | 79,31 | 6.470 | 20,705 0,913 | 1,514 | 15,788/41.602 516" | 202,57 | 57 |1.0016 | 293,01 | 6.466 |1894.60, |
N 1.50 | 73.6 |1206779 i
Sow | 1,51 151 fuercas 214-3/4 127,74 | 72 | 0.9941 | 126,99 821.12 ;
G e 11.16 | 158.44 | 5.750 | 4.02510.90741.0005| 3,97710.480 1108" | 98.28 |72 |0.9941 | 97.70 631,73 .
Gl | 2. 2.46 |ievas +0.46 +3.00| 66.92 |
G 10 1.70 79.31 | 8.530 | 20.681| 0.9404 | 1.0985 | 14,453| 38.084 113.84 736.12| 10.349 |
S | 2.8 2.89 |pen 1
G | o.2e 0.26 5.02 | 9.220 1.0000 1,01 2,760 |WAT®s111.3] 570,04 | 70 | 0.90775| 369.21 |10.8 | 3087.80 |
G 2.17 17 | NATURALGAS e ° uz—fr" 226,01 | 71 10,00883/225,75 | 8,262 |1869.66
0.76 0.76 28.43 | 7.700 0.8883| 1,1975| 4,94913.041 1028" | 62,73 | 83 | 0.99709] 62,58 518.04
S | 1o 1.01 | oxyeen & 014" 17,70 | 86 | 0.99656| 17.6{ 146.09/141.83 |
| o 0.31 27.07 | 6,890 zg_ésgc 0.9768 3,885/ 10,237 188,37 1560.09(17.125 i
0.31 o 4.7
M ¥ lp3.0894d s;?r:‘.v 3,640 | 0.3004 |229 #/mm.
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YIELD CALCULATIONS cataLvst_M111 Scale Red.
at Brownsville

L FRESH FEED WET GAS e T Je—— YIELD BASIS H;+CO FED
% m/hr B/be % —# Bl m/hr m/hr m/he m/hr | #/hr /MCF | %/gal 'hr |gal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE#
37,043 | 15,358 | 420.61| 6.387 | 0.834 | 23.36| 2.535|17.873 | 3.369 |-14.5044406.25 | B | 89/
B |50.107 | 24,512 | s0.42|35.057| 4.695| 9.47] 14.264| 38.776 | 18,059 |-10.817 |-39.95 400 EP 79 | 7.873) %0 p.me
2.373| 0.983 | 43.26| 32.304 | 4.221 | 185.77 | 12,823 | 13.806 | 17.044 | 3.238 [142,51 |9.423 400-550 10 0.997| 94 b.ona
0.220 | 0,091 | 2.55| 1.513| 0.198| 5.55| 0.601! 0.692| 0.799 550 + 1 1.osﬂ 146 h.ese
1.167| 0.483 | 7.75] 10,923 | 1.427| 22.89 4.819| 5.763| 0.944]15.14]1.001
2.653 | 0.344| 9.65 1.045| 1.389| 0.344 | 9.65[0.638 L
1.937 | 0.253| 7.61 0,769 | 1.022| 0.253| 7.61[0.503 PROPYLENE | 45,1 | 8.12
32.40(2.142 Cororeaso. | 8.5 | 7,10 |1.187
b 3.273| 0.428| 18.01| 1.299| 1.299| 1.727| 0.42818,011.191 | 4.32 | 4,169 [0.276 | Co FOLY TAY 125 | 1.02 {0.135] |
Gl 0.353 | 0.,046| 2.03| 0.140| 0.140| 0.186| 0.046| 2.05]0.134 | 424 | 0.479 [0.032
5} 2,320 | 04303 | 17.00| 0.921 0.921| 1.224| 0.303| 17.00]1.124 | 890 | 3,400 /0.225 #gd | #/h | gl/be | RVP
Silte 0.757| 0.099| 5.75| 0.300| 0.300| 0.399| 0,099 5.75[0.380 | 486 | 1,185 0,078 | S<Hs 500 | 0.17 0,034 | 680
Sitle 1.093| 0.143| 10.03| 0.434| 0.434| 0.577| 0.143 | 10.050.663 | 545 | 1.840 0,122 |C« PO 6K0. | 5.98 |34.73 2,465 15
felis 0.223| 0.029| - 2,09| 0.089| 0.089| 0.118| 0.029| 2.09[0.138| 528 | 0,398 0,026 | C<Hio 486 |'5.75 [1.183 | 68.0
9’9{-’ 0.347 | 0.045| 5.79] 0.138| 0.138| 0.183| 0.045| 3.79]0.251 | 854 | 0,684 |0.045 | Co M Shs0. hi.s25 | 58 |
-G 58.70|3.881 12,153 0,804 | G« fOL T 758 | 2.10 |0.279
TOTAL 41.407 | 532.59 13.065 | 323,00| 39.694 | 81.101 | 60.792 .
He+00] 96,240 | 39,850 | 15123 SCFH | 5,529 16.799 | 56.649 | 22.328|-34.321 gil/he_|gal/MCE| Bbl/Day
He/C0 1.60 [Pt ee1248 5.63 5.63 | 2.17 | 5.63 | 1.37 "GACLNE  [15.508|1.0253| 6559
Weight Recove % gg,pp | Camlyst Age b - 49 Space Velociey, vhv 1095 | mommo o |0.456%x | 63.91]4.226 9.966 |0.659 | GAS OiL 0.911/0.0602| 326
Pressure, psig 412 | lnlec Velociy, Fi/sec 0,96 | Camlyst Vol.,CF  13.94 | momou 122.61|8.107 22,119 ]1.463 | FUEL OIL 1.2560.0831| 451
Temperacute, °F 655 | Bed Depeh, e 21,12 | Weigh # 21335 “litts.|0.2624s | 13.89[0.018 1.758[0.116 | POLY TAR 0.414 [0.0274| 149
Recycle Ratio 0496 | Bed Density, #/CF 153 Jé’f“u‘."éa ((n%c))%g)" 1.1 RO G 136.50(9.025 | 23.8771.579 | TOTAL 18.086|1.1960| 6485 !
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9, | SELECTIVITY | M waet 7.315%% |131.79[8.715 15.821 {1.046 | W-S CHEM. 1.7580.1162 630
Contraction| €O Ha ‘ Hz+CO co i H, ‘ CO+H, | Ca+/C+ | ohoss WA 145.68(9.633 17.579[1.162 | TOTAL 19.8441,3122 | 7115
a5.45 | 05.56 | a0.85| 06.15 | 81,1 [s1m | cous0| so.ae | et 168.9011.168
Form ML— ##Included in Reactor Effluent Total E/NCM= 16916 /MCE #9688 MCFH Hj + CO, Bbl/Day=5421.6X gal /MCE
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE '
Oxygen 439 Fresh Feed 15,714 | AP 52.2 10.7 In Reactor at Start of Period Screen Analysis Sedimentation i
Natural Gas 442 Recycle 15,064 | Neut. No. 40.0 31.9 Fresh Catalyst Added Mesh| Microny % |  Microns % !
Generator Outlet a7 Combined Feed 30,778 |Sap. No. . 35.0 Total On 40| 419+ 80+ !
Reactor Inlet 412 Wet Gas—Measured | 4 045 |Hydrox. No. Catalyst Recovered 35 |100 | 150 4080
Condenser Inlet Adjusted 4,958 Bromine No. 82 In Reactor at End of Period 150 105 20—-40
Product Accumulator 361 Loss 913 |Pour °F. 200 |74 10-20 i
Chemicals, % by KaC0s 10.0 | RBACTOR d-p, Inches Hz0 ®0 |62 0-20
No. Height 325 44
TEMPERATURES—°F. Recycle] Fresh Feed 0.96 O Ses Period A - |
Oxygen 478 Inlet Velocity—ft. [sec. 0.96 1 76 CATALYST
Natural Gas 747 Fresh Feed I?Jte*i)Cl}HcO 15123 HEMPEL, DIST. %, OAPI 2 75 Bulk Density, Lbs./Cu.Ft.
Generator 2068 per Cu.Ft. Dense Bed 1085 205 °F. 3 81 Aerated
Quench Accumulator 151 per L. Catalyst 7.00 100 78 55.2 . 360 Settled
Reactor Inlet 357 per Sq. Ft. 22914 400-550 10 30.2. Total 592 Compacted
Condenser Inlet 877 550+ 12 Particle Density, gm./cc.
Product Accumulator 92 Heat Transfer Calculations CALCULATED FROM dp Hs Value, ml./gm.
Catalyst No.  Height Steam Rete = 257 #/hr. A.S.T. M. DIST. 00 Density, Lbs./CuFt. | oo INe Surface, me/gm.
! perted s 565 | @705 psis & 5060F = Naphtha °F. Inventory, Lbs. 2133
2 658 1201 Btu/# I8P 107 Bed Depth, Ft. 21.12 |[CHEMICAL ANALYSIS i
3 651 | Water in @63°F = 31/Btu/# | 1% 134 Vol Gu. Ft. 13.94 Fe I
4 660 Net Heat Trens./# steam = Lad 221 ° }
5 664 1170 Btu il 350 °
6 662 |(1170)(237) = 277,200 Btu EP 411 H
7 650 Ave. Bed Temp. = 655°F Rec. K20, Wt 5 basis Fe
8 641 dT = 655-506 = 149° K-Ray Analysis— o
9 634 | Tube Aren = 37.6 sqh ft. FezdCy
w0 629 K= 1—*-n—;§37529349 ¥ 40,5 Btu[°F/sq.ft. FesO.
11 - Fe
I GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR [ 1400 | 2200 | 0600 [AVERAGE | M/HR < H ° Mol % | M/He < H ° Meuﬁ::; At Wt Bslance
FRESH FEED Stovo 0.23 13.333 0,788 [V 4 263,51 323.00
00 | 37.02 | 36415 | 37,96 | 57.043 | 15.358] 15.338 15.338) <he 1.42 | 0.186] 0.186 0.372 [ 63,91 63.91
M, | 60.08] 58.38 | 59.13 | 59.107 | 24.512 49.024 o 0.42 | 0.085 wATER 145.68 145.68
Pso | 2.05| 2.41| 2.66| 2.373| 0.983| 0.983 1.906) 9% | s3.32 | 10.014| 10914 43.656| | 473.10 532.59
Nos | 0.19] 0.27] o0.20| o0.220| o0.001 S | w15 | o.05e| 1.068] 5.608 FRESH FEED 532.59
OB | o.e6| 2.79| 0.0 1.167) 0.483| o0.483| 1.932 5.29 | 0.,693| 2,079| 5.544 WEIGHT BAUNCE)  gg.83
MY 1o 8623 ) Sl 1.56 | 0.204| o0.816| 2.040
i 6.926| 5.463] 1 0.65 | 0.083| 0.415| 0,996 WET GAS FACTON 1208789
16,804 | 57,882/20,767) MW = | 20,0200 INDICATED LOSTSCFH ™ 13
i BALANCE 103,23 100,07 99,90 | TOTA" 16.278| 57.840] 20,788
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES  Bggia 19 hours
Lo | 6.31] 6.17| 6.68] 6.387 VR | mesond mve | mw |scEn| wmm |noud cace | car | F | rActor [ AL ated JATE # i . ‘
e [SER 72 [2250755 o N -
S | 36.55| 35.82 | 35.44 | 35.957 |tprc pep 6104" | 320:94 | 54 | 1.0030 |321.90 | 52.2 | 2064.34) I
o | 20,71 33,33 | 33,87 32.304| 79,31 | 6,464 | 20,664 | 0.9887] 1,5003| 15,714 41,407 2'64" | 136,80 | 68 | 0.9961 | 135.27 | 6.413 | 867.49) i
N 1.50 66 1171044
Bow | 1.42] 1.65] 1.49] 1,513 |Lircas 22,73 +17.50| 63.91 |
z"ﬂx 12.40| 10.26110.12 | 10.925 | 15644 | 5.895 | 4,095 0.9043| 1,021 | 4,045 10,650 169.36 1214.35| 9.966 i
Sioh | 2.79| 2.52 | 2.59] 2.688|.:cvcr . ;
Gl 1.96| 1.93| 1.02| 1.037| 79.31 | 8.482 [20.647 | 0.9412| 1.0821 | 14,146/ 37.275
G | s.s| 32| 3.25( 3.273 )50,
CBs | 0.41] o0.28| 0.37] 0.353| .02 | 8,182 [20.647 | 1.0000] 1.0821| 918 | 2,419 |WATER 5ian | 5g4.03 | 74 | 0.99846| 383.64 | 10.7 |3179.22 !
OH, 442,35 | 201 |1446052 |
sit | 2.49] 2.30] 2.17] 2.320 | varurarcas 111297 102,89 | 73 | 102,74 | 8,287 | 851.41 1
E:Z.‘s 0.72| 0.89| 0.66| 0.767| 28.43 | 7.660 |21.378 | 0.8870| 1.2025| 4,97113.099 216" | 133.50 | 66 | 0.99942| 133,42 1105.65)
788 | 18] 21.12] 0.98] 1.088| oo 1t6d"| 80,37 | 68 | 0.99920| 80.31 665,53 145.68 |
SH: | o.26| o.28| o0.16| o.223| 27.07 | 6,000 |21,203 | 0.0877 3,933 10.364 334.01 2767.93| 17.579) i
0.35| 0.30| 0.30| 0.847) .. oA !
MY oy oisd 216.7 | 3769 | 0.2007 237 #/ur, H

{
|
J
|
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. YIELD CALCULATIONS cataLyst_M111l Scale Red.
"at Brownsvill
™ FRESH FEED WET GAS Recvcis| OMBINED) prusNT| NET CHANGE YIELD BASIS H:+CO FED
L" % . B/he % AW Bulsne | e | mie ke | m/me | B/ mﬁ.—m YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
COuo_| 37.043| 15.511 | 434.47| 6.530 | 0.858| 24.03| 2.657 |18.168 | 3.516 |-14.6531410.44 IES e
| ¥, | 60.237| 25.224| 50.85|36.277 | 4.765| 9.60|14.759 |39.983 [19.524 |-20.459|-41.25 400 EP 8.075 | %0 7,914
2.300] 0.963| 42.38{30.750 | 4.037| 177.65|12.511 |13.474 |16.548 | 3.074|135.27|8.750 400-550 10.4 11.050 | ** |o.960
0.243| 0.102| 2.86| 1.520 | 0.200, _5.60| 0.618 | 0.720 | 0.818 | . 560 + 9.6 |0.960 1% |1.110
0.177| 0.074| 1.19{11.500 | 1,511 24.24| 4.679 | 4.753 | 6.190 | 1.437| 23.05|1.491
2.667 | 0.350| 9.82| 1,085 | 1.085 | 1.435 | 0.350| 9,82|0.635 TR e | i
2.173 | 0.285| 8.57| 0.884 | 0.884 | 1,169 | 0,285 710,554 PROPYLENE | 45.4 | 9,27
41,44/2,680 Carotr oo, | 875 | 8,111,356
3.690 | 0.485] 20,41| 1.501 | 1.501 | 1.986 | 0.485| 20,41[1.320| 432 | 4,725)|0,306] G Y AR 125 | 1.1610.154
0.320 | 0.042 1.85/ 0.130 | 0,130 | 0.172 0,042 1.85/0.120 424 | 0.436|0.028 )
2.373 | 0.312 17.50] 0.965 | 0.965 | 1.277 | 0.312| 17.50[1.152| 3.9 | 3.500|0.226 Mol | #/me | gihe | RVP
0.720 | 0,095  5.52| 0.293 | 0.293 | 0.388 | 0.095| 5.520.357, 48 | 1.1360.073| <M 59 | 0.45| 0.090| 680
0.687 | 0.130, _ 9.12| 0.402 | 0.402 | 0.532 | 0.130| 9.12]0.590| 545 | 1.673/0.108| "W 40 | 598 |44 05| 2,495] 15
] 0.243 | 0.032| 2.31] 0.099 | 0.099 | 0.131 | 0.032| 2.31/0.149| 525 | 0.440/0.028| e 486 | 5.52(1.136| 80
9’%" 0.250 | 0.033| 2,78 0.102 | 0.102 | 0.135 | 0.083{ 2.78/0.180 % | 0,502|0.032|C+ ¥ A0 11.885| 58
G 59.49| 3.848 12.412) 0,801 | - PO ™Mt 75 | 2.15]0.285
TOTAL 41.874| 551,74 15.135| 319.00/40.685 |82.559 |62.081
H:CO0| 97,280 | 40.735 | 15459 SCEH | 5.623 17.416 |58,151 |23.039 |-35.112 gal/he_|gal/MCF|Bbl/Day
H./CO 1.63 |Factor 46872 5.55 5.55 | 2.20 | 5.55 1.40 'GA0NE 15606 1.0005| 5473
Weght Recover, % gp g | Culys Age b gy Space Velociy, Y 1096 | meowm on | o,4604% 64.52| 4,174 10,004/ 0.653] 545 Ot 0.960/ 0.0621| 337
Pressute, psig 415 | fnlec Velociyy, Fe/sec 0,97 Gualyst Vol.CF  14.10 TomL oL 124.01| 8.022 22.506| 1.454| FUEL O1L 1.110/0.0718] 389
Temperaurc, °F 655 | Bed Depeh. Fe 21.37 Weight, f 2228 "Giks. | 0.245%s| 13.01] 0.842 1.665/0.108| POLY TAR | 0.437|0.0283| 153
Recycle Ratio 0.97_ | Ped Densi, #/CF 156 St e (00 ™ 12.25 | [ w0, 157.02| 8.864 24.171) 1,562 TOTAL 18.113]1.1717| 6352
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —9%, | SELECTIVITY | NET WATER 7.506%% | 135.22| 8.747 16,233| 1.050 W.S. CHEM. 1.665| 0.1077| 584
Connction] €O H ‘ HatCO| <o 1 s I CO+H, | G+/G+ | auss wm 148.23) 9.589 17.898) 1.158] TOTAL 19.778| 1.2794| 6956 .
68,63 | 94.47 | 61.11] 86.20 | 80.65 | 5117 | 60,38 | 76,70 | et 178.46{11.544
Form ML—11 #wIncluded in Resctor Effluent Tobal K/NCM=1691X§/MCE  %94R8 MCFH Hj + CO, Bbl/Day=3421.6 X gal /MCF
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PsIG RATES S.CFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 44 Fresh Feed 15,89 °API 52.8 10.8 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 445 Recycle 15,440 Neut. No. 44,0 33.0 Fresh Catalyst Added Mesh | Micron: b Microns %
Generator Outlet 420 Combined Feed 31,331 Sap. No. 55.0 36,3, Total On 40| 419+ 80+
Reactor Inlet 415 ‘Wet Gas—Measured 4,388 Hydrox. No. Catalyst Recovered 49 100 150 40—80
Condenser Inlet Adjusted | 4 g4/ Bromine No. 08 In Reactor at End of Period 150 | 105 2040
Product Accumulator 364 Loss 596| Pour °F., 200 4 10—-20
Chemicals, % by K2COs 9.3 REACTOR d-p. Inches Hz0) 250 |62 0—20
No. Height 325 44
TEMPERATURES—°F. Recycle/ Fresh Feed 0.97 0 See Period A P d
Oxygen 503 Inlet Velocity—ft./sec. 0.97 1 76 CATALYST
Natural Gas 796 Fresh Feed Rawﬁch}bo 15459 HEMPEL., DIST. 9| OAPT 2 81 Bulk Density, Lbs./Cu.Ft.
Generator 2267 per Cu.Ft. Dense Bed 1096 205 °F. 3 82 Aerated
Quench Accumulator 153 per L. Catalyst 6.04 | 400 79.0 5.8 A 380 Settled
Reactor Inlet 338 per Sq. Ft. 23423 400-550 10.4 36.0 Total 619 Compacted -
Condenser Inlet 577 550+ 10.6 Particle Density, gm./cc.
Product Accumulator 01 CALCULATED FROM dp Ha Value, ml. /gm.
Catalyst No. Height A. 8. T. M. DIST. 0 Density, Lbs./Cu.Ft. 158 2 Surface, m? /gm.
! penfS%a 557 Naphtha °F. Inventory, Lbs. co28
2 659 IBP 93 Bed Depth, Ft. 21.37 ICHEMICAL ANALYSIS
3 653 10% 120 Vol., Cu. Ft. 14.10 Fe
4 659 50% 200 ¢
5 663 N %08 324 o
6 660 EP 348 "
7 640 Rec. o8 K20, W+, 7 basis Fe
8 42 X-Ray Analysis—
9 536 FezoCs
10 631 Fe;04
1 516 Fe
[ oas anavyses GENERATOR BALANCE WEIGHT BALANCE
HOUR ' 1400 | 2200 | 0600 [AVERAGE | M/HR < H ° Mol % | M/He c H ° Mmﬁfl‘é At_Wt. Balance
0, 10.522 WET GAS
FRESH FEED oo | 0,21 | 0.028 21,100 280,83 319.00
oo | 36,08 |37.02 | 37,17] 37.083]15.511 |15.511 s | %50 | 14a | 0ner | 0am .38 |2 64.5 64,52
2. |60.18 [60.37 | 60.15| 60.237|25.224 50.448 Yoo | 10 | 0umn WATER 148.23 148.23
o | 2.27 | 2.20 | 2.34] 2.300| 0.963 | 0.963 1.926 | %at= | 82,33 [10.918 |10.018 |43.672 TOTAL 493.58 531.75
NMos | 0.25 | 0.21 | 0.27] 0.243] 0.102 %8 | 6.80 | 0.002 | 1.804 | 5.412 FRESH FEED 531,75
M. | 0,85 [ 0.11 | 0.07| 0.177] 0.074 | 0.074 | 0.296 G | 5.8 | 000 | 2,00 5.600 WEIGHT BALANCE 92.82
MW _|12,6088%5 S | .65 | o.206 | 0.824 | 2.060
s 7.525 | 3,763 | 1% | 0.60 | 0.080 | 0.400 | 0.960 WET GAS FACTOR| 1135918
16.548 |58.269 21,200 | ww = 20.nc@f INDICATED LOS™SCTH 506
BALANCE 101.92 100,98 98,69 | TOTA 16,237 |57,704 | 21,482
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
6.48 | 6.20 | 6.82| 6.530 VR | PRESSURH TEMP. M.W. |SCFH| M/HR | HOUN GAGE | GAL oF | FACTOR | GAL ATed $AEN 3
H 15 70 | 2279738 o .
S5 | 36,04 |35.26 | 37.53| 36,277 FEED 7133" | 386,41 65 | 0.9975| 385,44 | 52.8 [2463.73
fa.n 52.01 5.9) | 27.33| 30,750 79.31 | 6.463 120,729 0.9905 | 1.509915,801 | 41.674 6:0:" 320,94 |54 | 1,0030 | 321,90 | 6,392 [2057.58
Now | 1060 | 1,20 | 2.78] 1.520|Gprcas 414" |251.47 |53 | 1.0035 | 232.28 1484.73
M. |11.65 [11.04 | 11.81] 11.500| 168.44 | 6.325 | 4.026 |0.9962 | 1.0918 4,388 | 11.563 113" | 57.39 |72 | 0.9941) 57.06 364.66
(415,37 118
2.55 | 278 | 2.72| 2.667|pcvqp +3.48 +22.25 | 64.52
1.99 | 2.15 | 2.38] 2.173] 79.51 | 8.479 [20.736 |0.9485 | 1.0818|14,440 | 38.050 242,25 1548.47 | 10.094'
G | .57 | 3.57 | 3.95] 3.690|5::
CHs | 0,41 | 0.27 | o0.28] o.320] 5,02 | 8.800 |20,738 |1.0000 | 1.0016] 1,000 | 2.635 WATER, vyn | 401.69 |76 |0.99819 | 400.96 | 10.8  |3320.75
445 191 | 1439129
2,12 | 2.30 | 2,70| 2.373|\umuraLcas 216" |133.50 |66 [0.99948 | 133.42 | 8,262 [1104.98
0.65 | 0.66 | 0,95/ 0.720] 28.43 7.700 {21,441 10.9936 | 1.1006| 5,035 | 13.262 415} | AL—_LE__ 237,87 1970.04
0.79 | 1.00 | 1.37] o0.987] (e 1154 | 75.97 |74 [0.99848 | 75.85 628,19 | 148,23
0.18 | 0.28 | 0.29| 0.248] 27.07 6.963 | 21,386 | 0.9905 3,093 | 10.522 489.56 [3587.62 | 17.898
07| 027 | 0.3 o.2s0 o 4.7
M.W. 24,28716| 215.7 3.354 | 0.2820 I 211 #/hr.
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YIELD CALCULATIONS cataLyst _M1ll Scale Red.
at Brownsvill
FRESH FEED WET GAS Recyce| COMBINED) pemusnt| NET CHANGE YIELD BASIS H:+CO FED
% m/hr #/hr % ""“h'w B‘% m/hr m/hr m/hr m/hr [ B7MCF| gal/hr 'MCF]| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
o | 36.603| 15.284| 428.08] 7.167 | 0.897 | 25.12 | 2.884 |18.168 | 3.781 h14.387 e "-"'.{ Ll e
i, | 60.827| 25.307] 51.20/35.947 | 4.501 | 9.08 |14.467 |30.864 |18.968 L20.896 400 P 81.0 ‘3.137 %0 |8.029
2.193| 0.916| 40.30/31.870 | 3.991 [175.65 |12.825 | 13,741 [16.816 | 3.075 8.767 400-650 11.2 [1a82] ** |1.088
0.220| 0.092| 2,58 2.243 | 0.281 | 7.87 | 0.903 | 0.995 | 1.184 550 + 7.8 {0.789[1*¢ 0,004
. | 0.157] 0.066| 1.06 9.924 | 1.243 | 19.94 | 3.994 | 4.060 | 5.237 | 1.177 1.225
2.503 8.78 | 1.007 | 1.007 | 1.320 | 0.313 0.569 e U
G 2,103 7.91 | 0.846 | 0.846 | 1.109 | 0.263 0.512 PROPYLENE | 47.6 |8.75
C+Ce 2.304] €5 P0LY 6ASO. 87.5 7,66 |1.281
i 3.487 | 0.437 | 18.39 | 1.403 | 1.403 | 1.840 | 0.437 391,101 432 | 4.257 0.276| s POuT At 125 11.09 0.145
Sl 0.287 | 0.036 | 1.59 | 0.115 | 0.115 | 0.151 | 0.036 30.103 428 | 0,375 0.024]
5] 2,260 | 0.283 | 15.88 | 0.909 | 0.909 | 1.192 | 0.283 1,029 8% | 3.176/0.206 el | #/he | s | RVP
0.793 | 0,099 | 5.75 | 0.319 | 0.319 | 0.418 | 0.099 0.372] 48 | 1.183 0.077| “Me 50 |o.02 | 0.004f %80
Gl 0,943 | 0.118 8.28 | 0.379 | 0,379 | 0.497 | 0.118 0.536| 548 1.51_:i 0.098| G 10U GAs0. 598 hz.eg | 2.321] 1
Sts 0.283 | 0,029 | 2.09 | 0.094 | 0.094 | 0.123 | 0.029 0.398] 0.026] <M 48 5,75 | 1.188)
0.240 | 0.030 | 2.52 | 0.097 | 0.097 | 0.127 | 0.030 0.455| 0,029| G FHE Es0. 11,676 58
OrCe 11.363| 0.736| S« 0T W 75 11,98 | 0.263
TOTAL 41,755 | 523.22) 12.521 |308.85 |40.242 |81.997 | 60.942
HitC0| 99.430|40.681 | 15439 SCPH| 5,308 17,351 | 58,082 | 22.749 }35.265 gal/he|gal/MCF| Bbl/Day
H./CO 1.66 | Factor 647710 5.02 5.02 | 2.19 | 5.02 | 1.45 'HEOTNE 5,188 b.osss | 5352
Weight Recorem % 94,59 | Cors A b g Space Velociy, Wiy 1084 oo 0| 0,450u3 4.7 10.108] 0.655| %48 Ot 1.085 .0870 | 363
Pressure, psig 414 Tnler Velocity, Ft/sec 0.96 |Camlyst Vol., CF 14.24 | o on 7,700 21.471) 1,391 FUEL OIL 0.904 0.0586 | 318
Temperature, °F 656 | Bed Depth. e 21,57 | Weight, 2221 “Gwios | 0,510 1.067 2,082] 0.135| POLY TAR | 0.408 p.0264 | 143
Recycle Ratio 0,96 | Bed Density, #/CF 156 snig"::m g—%%% ~11.38 !;'Lw&‘k 8.767 23,553 1.526| TOTAL 17.531 [1.1355 | 6156
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION—9% | SELECTIVITY [ NET wATer 7 44103 8.647| 16,026 1.038] V.S CHEM. 2,082 0.1349 731
Conmacion| O | L HetcO| <o ‘ He ‘ CO+H, | Co+/G+ | oS it 9.714] 18.108] 1,173 TOTAL 09.613 1.2704 | 6887
70.01 94.1s| az.aal 86.73 79.19\ 52.42 ‘ 60.80 | 79,19 | Tomect n1.071 |
Form ML—11 ##Included in Reactor Effluent Total R/NCM=16.91X#/MCF #9488 MCFH Hy 4 CO, Bbl/Day=53421.6X gal /MCF

OPERATING CONDITIONS

PRODUCT TESTS

CATALYST DATA

AC)

&

|
|
i

PRESSURES PSIG RATES SCFH. OIL INVENTORY DATA PARTICLE SIZE
Oxygen 141 Fresh Feed 15,846/ API 53.4 In Reactor at Start of Period Sereen Analysis Sedimentation
Natural Gas 445 Recycle 15,272 Neut. No. 43.0 Fresh Catalyst Added Mesh| Micrond % Microns %
Generator Outlet 417 Combined Feed 31,118 Sap. No. 56.7 Total On 40! 419+ 80+
Reactor Inlet 414 Wet Gas—Measured | 4 300 Hydrox. No. Catalyst Recovered 42 100 | 150 4080
Condenser Inlet Adjusted 4,752 Bromine No. 96 In Reactor at End of Period 150 105 20—40
Product Accumulator 362 Loss 452 Pour °F. 200 K 10-20
Chemicals, % by K2COs REACTOR d-p, Inches H2 0 250 |62 0—20
No. Height 325 |44
TEMPERATURES—°F. Recycle/ Fresh Feed 0.96 o  Peried A _ e
Oxygen 502 Tnlet Velocity—ft. sec. 0.96 1 75 | CATALYST
Natural Gas 792 Fresh Feed RategSCEHy, | 15430 | HEMPEL, DIST. 9% 2 7o | Bulk Density, Lbs./CuFt.
Generator 2259 per Cu.Ft. Dense Bed 1084 205 °F. 3 83 Aerated
Quench Accumulator 137 per Lb. Catalyst 6.95 400 80.0 4 380 Settled
Reactor Inlet 331 per Sq. Ft. 23392 400-550 11.2 Total 617 Compacted
Condenser Inlet 578 550+ 8.8 Particle Density, gm./cc.
Product Accumulator 88 - CALCULATED FROM dp H, Value, ml./gm.
Catalyst No.  Height AL S. T. M. DIST. O] Density, Lbs./Cu.Ft. 156 2 Surface, m? /gm.
1 567 Naphtha °F. Inventory, Lbs. 2221
2 659 IBP 83 Bed Depth, Ft. 21.57 (CHEMICAL ANALYSIS
3 654 108 124 Vol., Cu. Ft. 14,24 Fe
4 659 0% 201 °©
5 663 0% 326 °
6 661 EP 384 °
LT 650 Rec. 97.5 K20, W+, % basis Fe
8 643 X-Ray Analysis—
o a7 FezoCs
*© 632 Fes0.
1 517 Fe
GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR I 1400 | 2200 | 0600 [AVERAGE | M/MR < L] ° Mok % | MM " ° Meuﬁg‘; At Wt. Balance
FRESH FEED [ 0.29 18.332 21,086 |7 279,50 308485,
a0 | 35.93| 36,97 36.01| 36.603 |15.284 |15.28¢ 15.284] w30 1.24 | 0,164 0.8 |O" 64.40 64.40
Mo | 61.10] 60,69 60.60] 60.827 |25,307 50,794 o 1.98 | 0,26 WATER 149,97 149,97
%0 | 2.38| 2.02| 2.18] 2.103] 0.016 |0.016 Lesel 9% | 81,01 10825 43,300 ToTAL 493,87 523,22 . |
Mou | 0.20] 0.16| 0.21| o0.220] 0.002 G | 9.4 | 0987 5.742 FRESH FEED s23.22
e | 021 o0uel 0.0l 0.157] 0,086 | 0,088 | 0,264 2% | s | ouree 5.824) WEIGHT BALANCE 94,39
M.¥_|12.53073 Silts 1.35 | 0.178 1.780
e 7,450 | 3.728| Tt 0,48 | 0,063 0,756/ WET GAS FACTOR 1105008
16,266 |58.508 120,841 MW =20.,07066: INDICATED LOSSTSCTH gse
BALANCE 100,94 101,93 97,42 | TOTAL 57,402/ 21,394
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
2 6.66 | 7.16 7.68| 7,167 A& PRESSURH ~ TEMP. MW, |S.CEH| M/HR GAGE | GAL. °F | FACTOR | GAL AT #}‘GPXL P
T4.0 | 65 |2310519
36,64 |35.68 | 35.52| 55.947|rnecy peep 733" | 386.41) 58| 1.0010 | 386.80 | 53.4 2464.30
31,96 31,55 | 32,12 31,870 79,31 | 6,367 |20,705 |0,997) |1,5200 |15,846 | 41,755 414" | 231,47 53| 1,0035 | 232.28 | 6,371 1479.86
172 | 1272 | 3.20] 2.243| 0. 1050 | 80 aiTeeEs 21 | 138,11 | 49 | 1.0054 | 138.86 884.68
10.76 [10.26 | 8.76| 9.924| 158.44 | 6.225 25 1.0833 | 4,300 | 11,331 1r0" 52.00| 52 | 1.0039 | 52.20 332,67
2.61 | 2,49 | 241 2.608|  ciers 428 s1.41 49,00 | 64.40
2,09 | 2,13 | 2,00 2.308| 79,81 | 8.483 |20,676 |0.9477 |1.0833 14,281 | 37,631 242,59 1545.56 | 10.108
¥ | sz | s.ee | 3.0| 3.dE7)yn : .
S | 0.0 0.28| 0.287| 5.02 | 8.813 |20,676 |1.0000 |1.08: 991 | 2.611 yian | 3e4.23 | 74 | 383.64 | 10,8 3177.31
i) 1,08 | 2,62 | 2,18| 2,260 varyraLca! R I 4'5§" | 238,01/ 66 |0.99942 | 237,87 | 8,282 [1970.04
0.61 | 0,85 | 0.92, 0.798| 28.43 | 7.692 |21.447 10,8903 |1.2010 | 5.015 |13.225 128" | 330,22 | 66 [0.00942 | 330.03 273351
z:‘ﬁo: 0.84 | 1,01 | 0,88 0.943] oxvesn * 0'94" | 41,26 700,99896 | 41.22 341,38 | 149,97
[#%- | 0.6 | 0.26 | o.2al o.as| 27,07 | .98 0.9962 3,983 | 10,496 434,88 [3599.20 | 18.108
0,25 | 0.28 | 0.10| o.zdo .
MV |24.66709 218.7 | 2.980 188 g/hes |
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YIELD CALCULATIONS cataLvsTMill Scale Red.
at Brownsville

FRESH FEED WET GAS Recya|COMENED] soryp] nn cHANGE YIELD BASIS H;+CO FED
% m/he /e % AW mbr | mhe | mme | m/he | 8/ W% YIELDS BASIS BROWNSVILLE DESIGN FEED RATES
37.247] 15.639 0.983| 27.55 | 3.012 | 18.651 | 3.095 | -14.656/410.5 b I s il
60.526] 25.413 4.861] _9.80 | 14,899 | 40.312 | 19.760 | -20.552| -41,43] 400 EP 2.2 | 7.807] **0 |7
1.917| 0.805 4.174183.67 | 12,793 | 13,598 |16.967 | 3.369)148.24] 9.515) 400-650 9.6 |0.921] ** |0.842
0.217, _0.081 0.256| 7.17 | 0.785 | 0.876 | 1.041 850 + 8,2 [0,788|"*® |0.00
0.003| 0.039 1.288) 20.66 | 3.948 | 3.987 | 5.236 | 1.249| 20.03|1.286
0.351) ©9.85 | 1.077 | 1.077 | 1.428 | 0.351] 9.85/0.632 TS| e | mie
0.234| 7.04 | 0.720 | 0.719 | 0.953 | 0.234 7.04|0.452 PROPYLENE | 45.3 | 8.60
36.92] 2.370 Catoromo. | 875 | 7.62)1.258
3.420 | 0,451 18.98 | 1,383 | 1.383 | 1.634 | 0.451| 18.981.218| 432 | 4.394| 0.282] Ca O ™t 125 | 1.08]0.143
0.317 | 0.042| 1.85 | 0.128 | 0.128 | 0,170 | 0.042 1,33 0.119] 424 | 0,436 0,028
2.143 | o0.283 0.867 | 0.867 | 1.150 | 0.283] 15,88 1.019) 5% | 3.176/0.204 Hest | #/he | s/ | RVP
Sills 0.703 | 0,093 0.284 | 0.284 | 0.377 | 0.0 5.41 0.587] 48 | 1,113 0.0m| e 5% | o.23] 0.046] &0
Sille 0.893 0.361 | 0.361 | 0.479 | 0.118] 8.28 0.581| 545 | 1,510 0.008| S+ "M M0 | 598 |45.69| 2.290] 5
) 0.213 0,086 | 0.086 | 0.124 | 0.028] 2.02 0.130| 328 | o0.385| 0.025| “He 48 | s.41] 1.110) 580
0.243 0.098 | 0.098 | 0.130 | 0.032| 2.690.173| 38¢ | 0.486] 0.031| 4™t ShiD- 11.377] 58
CCe 55.11] 3,557 11.509, 0 ﬁ, Ca rolr e 738 | 1.96] 0.260
TOTAL 41.987| 527.88 15.194| 320,85 |40.440 | 82.427 | 61.606
H+C0| 97.773| 41.052| 15579 SCFH | 5.644 17.911 |58.963 | 25,755 |-35.208 gal/he_|gal /MCF| Bb/Day
H./CO 1.62 | ™ 641680 4.95 4.95 | 2.16 | 4.95 | 1.40 'GhOLNE | 14.626) 0.9517 5160
Weight Recove. % g5 go |Gl Age b ypq - | S Veociy, Wt 3005 | wammo ot | 0,436 9.596 0.616) A5 Ol 0.842] 0.05¢0 203
Pressure, psig. 413 | Inlec Velocity, Fe/sec 0,97 | Camlyst Yol.,CF  14.23 | Tom o 21,105 1,355 FUEL OIL 0.903, 0 5% 314
Temperature, °F 656 | Bed Depeh, Fe 21,56 | Weisho f 2101 | "Gt | o0.2ssss 1.938] 0.124| POLY TAR 0.403 0.0259 140
Recycle Ratio 0.96 |BedDensiiy, #/CF 154 S,Ez'zu:g%g)) =11.58 | om0, 23.043) 1.479| TOTAL 16.974| 1,0896| 5907
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9, | SELECTIVITY | N7 waret 7,248 15.676 1.006| W- S CHEM. 1.938 0.1244] 674
Coamcion|] €O { He HetCO| <o \ He ‘ CO+Hy | Cat/Gr | 608wk 17.614) 1,130| TOTAL 18.912] 1.2140] 6581
60.58 | 93.71 | 00.87 | 85.76 | 78.58 | 50.08 | 59.71 | 78.00 | lmeter ‘<t
Form ML—11 wiIncluded in Reactor Effluent Total #/NCM = 16.91X§ /MCF #0488 MCFH H, + CO, BbI/Day=5421.6X gal/MCF
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 441 Fresh Feed 15,934|° API 53.3 10.8 In Reactor at Start of Period Screen Analysis Sedimentation ‘
Natural Gas 446 Recycle 15, 347 Neut. No. 4.8 34.5 | Fresh Catalyst Added Mesh| Microny % |  Mierons | % |
Generator Outlet 416 Combined Feed 31,281|Sap- No. 55.5 37.0 Total On 40| 419+ 80+
Reactor Inlet 413 Wet Gas—Measured | 4 474|Hydrox. No. Catalyst Recovered 2g [100 | 150 40—-80 ;
Condenser Inlet Adjusted 5,007 Bromine No. 95 In Reactor at End of Period 150 105 20—40 ‘
Product Accumulator 362 Loss 593 |Pour °F. 200 |74 10-20 ;
Chemicals, % by K2COs 11.0 REACTOR d-p, Inches Hz0 250 |62 0—20
No. Height 3% 4“4
TEMPERATURES—°F. Recycle/Fresh Feed 0.96 O See Period Al @25
Oxygen 478 Inlet Velocity—ft. [sec. 0.7 N " CATALYST
Natural Gas 281 Fresh Feed RategSCEHy, | 15699 | HEMPEL, DIST. 7 °up1 2 a0 | Bulk Density, Lbs./Cu.Fe.
Generator 2282 per Cu.Ft. Dense Bed 1095 205 °F. 3 80 Aerated
Quench Accumulator 153 perLb. Gatalyst 71| 81.2 | 86.1 4 375 Settled
Reactor Inlet 318 per S¢. Ft | 2se0s | 400550 9.6 | 35.2 Total 608 Compacted
Condenser Inlet sa2 S50+ 5.2 Particle Density, gm. /cc.
Product Accumulator 91 Heat Transfer Calculations CALCULATED FROM dp Hj Value, ml./gm.
CatalystNo.  Height i Steam Rate = 164 #/Hr. A.S.T. M. DIST. 0 Density, Lbs./Ca.Ft. | 1o,  [Ne Surface. mt/gm.
! pertoas | 564|705 pste & 506° = Naphtha °F. Inventory, Lbs. 2101 ‘
2 657 = 1201 Btu/# I8P o4 Bed Depth, Ft. 21.56 |CHEMICAL ANALYSIS ‘
3 650 |Water in @54°F = 22 [Btu/# 10 128 Vol., Co. Pt 14.23 re i
4 657 Net Heat Trans./# steam = 0% 212 ¢
5 663 (1179)(164) = 193,356 Btu/mp. %% 330 °
6 662 Ave. Bed Temp. = 656°F EP 384 "
-7 653 |dT = 656-506 = 150°% Ree. 96.5 K20 Wt. 7 basis Fe |
8 647 Tube Area I 37.8 sad ft. X-Ray Aualysio— |
9 840 K_‘%ﬁfﬁs\g 3441 Btu/°F/sq.rt. FexCs ‘
0. a6 ) FeaO.
1 519 Fe
GAS ANALYSES - GENERATOR BALANCE WEIGHT BALANCE
HOUR | 1300 2200 0600 [AVERAGE M/HR 4 H o Mol % M/He c H o Muﬁﬁ At Wt Balance
FRESH FEED Qo | 0.20 | 02088 21,154 |VET A 62,62 320.83 |
00, | 37.25 | 37.29| 37.20|37.247 |15.639 |15.630 15.659 | e 1.41 | 0.187 | 0.187 0.374 |% 61.17 61.17
H:, |60.57 | 60.52| 60.49/60.526 [25.413 50.826 N 1.19 | 0.158 WATER 145.88 145.88
©0; | 1.84 | 1.89| 2.02] 1,917 | 0.805 5.610 | 3a | e2.85 10,967 |10.967 | 43,868 TOTAL 489.87 527.88
Ne.. | o.24 | o0.20] 0.21) 0.217 | 0.091 ) GE | 7,00 | 0.927 | 1.854 | 5562 FRESH FEED 527.88 ‘
CH. | 0,10 | 0.10| 0.08| 0.093 | 0.039 | 0.039 | 0.156 Gh 5.37 | 0.711 | 2.133 | 5.688 WEIGHT BALANCE) 92.80 ‘
MW 12.57247 6.888 | 4.279 | Sibls 1,48 | 0,196 | 0.784 | 1.960
wo 7,723 | 3.062 | %fs | o0.50 | 0.086 | 0.330 | 0.792 WET GAS FACTOR| 1134396 \
16.483 |58,705 P1.111 | _MWs [20.00224 INDICATED LOSS—SCFH 503 |
BALANCE| 101,40 101.44 98,06 | TOTA 16,256 | 57,870 | 21,528 5007 |
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES }
0y, | 7.60 | 7,22 | 7.52 | 7,447 vE x:nlris%u ::Mp. 2;‘. -;9 SCFH| MHR | HOUR GAGE | GAL | °F | PACTOR | GAL AT&j gl s B ‘
H:, |36.44 |37.14 36,95 |36.844 D * OIL | 6+104"| 364,59 | 53| 1.0035 | 365.87 | 53.3 | 2332.4
59;,. 3:.:: 3?:? 5:.: 31.::: 79.31 | 6.435 |20.661 {0,996 |145074. 115,034 | 41,987 2 |138,21 | 40 1,0084 lt:‘-:: 6,375 | 2: 1
Neoo . . o . wET GAS o +21,0d 61,17 |
GH:, | 926 20,20 | 9.04 | 0.763 | 168.44| 6.350 | 4,029 L0,9981 11.0911 4,414 | 11,631 230,30 1468.19  9.596
2.45 | 2,77 | 2.79 | 2,663 | . ‘
CsHy |- 1.87 | 1,66 | 2.81 | 1,777 | 70,31 | 8.508 [20.669 |0.9452 [1.0911 |14,385 | 57,900
Gty | 3,52 | 3.34 | 3.60 | 3.420 | .
CHs | 0.31 | 0.51 | 035 | 0.517 | 5.02 | 8.515 |20.889 [1.0000 |2,0911 | eee | 2.540 [VATER713" | 364,25 |67 lo.99032 | 383.97 | 10.8
2.18 | 2,08 | 2,243 | iy ol : 128" [330.22 |66 lo.o094e | 330.03| 8.282
0.71 | 0.87 | 0.705 | 26.43 | 7.700 21467 0.8890 1,2031 | 5,024 | 13,238 7133" | 386,52 |68 [0.99920 | 385,01
0.89 | 0.83 | 00808 | o"l"s 30.98 |72 [0.99872 | 30.94
024 | 0,5 | 0,833 | 27.07 | €.970 |21.335 | 09933 4,004 | 10,651 1117"| 204,04 62 [0.99982 | 204,02
0,24 | 084 | 0,868 | “r 1ied | 0.2¢ |53 2| 89,20 145,88
M.¥. |24,31509¢ 218,7 | 2,633 |0,2680 166 #/tr, 482,74 17,614




&
o

munwo_ 630

THE TEXAS COMPANY — MONTEBELLO LABORATORY wours __120-144
YIELD CALCULATIONS cnu.vn#}ﬁg_'_n_m .
FRESH FEED WET GAS necvcus] COMBINID] pemvuet nET cRANGE YIELD BASIS Hi+CO FED
% mihe e % "%ﬁ_ whe | mbe mhe | mme | #/hr gal/hr [gal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
37.208| 15.777| 441.89| 7.810| 1.062| 29.47| 3.137 18,914 | 4.189 |-14.725 e | B/ |covinny | BU/E
€0.417| 25,621 51.64| 36.584| 4.920| 9.94/14.693 |40.314 |19.622 |-20.692 4% EP 83,0 (7,732 | *#° |7.577
2,140] 0.908| 30.96] 31.410| 4.232| 186.25/12.616 |13.523 |16.847 | 3.324/146.20|9.311 400-650 10.6 |0.088| *4 Jo.003)
0.160| 0.068] 1.91] 1.720| 0.230| 6.44| 0.687 | 0755 | 0.917 880 + 6.4 |0.506 | 1148 |0.c83]
0,080/ 0.034| 0.55| 9.640| 1.289| 20.64| 3.872 | 3.906 | 5.171 | 1.265 20.29/1.291
2.553| 0.344] 0.65| 1.025 1.369 | 0.344] 9.65/0.614 e I
Gl 1.973  0.266 8.00] 0.792 1.058 | 0.266| 8.00/0.509 PROPYLENE | 44.4 | 8,67
C+Ca 37.94|2.414 Coroureso. | 87.5 | 7,59 1.269] |
Gl 3.447, 0.464] 19.52| 1.384 | 1.384 | 1.848 | 0.464| 19.52{1.242/ 432 4,519 |0.288) CafOl At 125 | 1.08] 0.143
&b 0.313| 0.042| 1.85| 0.126 | 0.126 | 0.168 | 0.042 85/0.118| 424 |0.436 | 0.028] )
5] 2.373, 0,320, 17.95| 0.953 | 0.953 | 1.273 | 0.320| 17.95|1.143| 8% |3,590 | 0,229 #ed | #he | g/ | RVP
Gtk 0.613] 0.083|  4.82| 0.246 | 0.246 | 0.329 | 0.083| 4.82|0.307| 48 |0.002 |0.063| “M* 50 11.08 | 0.216] %80
Sitle 1.077| 0.145 10.17| 0.433 | 0.433 | 0.578 | 0.145| 10.17}0.647| 548 |1.866 |0.110| <+ "V 0 | 598 hg4,76 | 2.468 B
Stz 0.187| 0.025| _1.80| 0.075 | 0.075 | 0.100 | 0.025[ 1.80/0.115| 328 |0.343 {0.022|Cethe 48 |4.82 | 0,992
s 0.310] 0.042| 3.53| 0.125 | 0.125 | 0.167 | 0.042] 35.53|0.225| 3% 10,657 |0.041CeHE NSO 11.692
C-Ce 59,64] 3.797 12,383] 0,790 4 MUY ™Mt 7% l2.1 Jo.ee0l |
TOTAL 42,408 535,95 13.473, 82.571 | 61.606
H:+CO| 97,620 41.398| 15711 SCEH | 5,981 59.228 |23.811 |-35.417 gil/he_|gal/MCF| Bbl/Day
H./CO 1.62 | Fictor 636496 4.68 ] 4.68 | 2.13 | 4.68 1.41 "GhONE | 15.368] 0.0782| 5303
Weiht Reoney, % gp g | ey Age s 144 Space Velociey, vhv 1124 om0 | 0.425%%| 59,61 3.794 9.316 |0.593| GAS OIL 0.908) 0.0575| 312
Pressure, psig 416 | Iolec Velocity, Fy/sec 0,97  [Ganlyst Yo1, CF 14.10 | TomL ol 119.25| 7,591 21.699| 1,383 FUEL OIL 0.683{ 0,0435 236
Temperature, °F 656 | Bed Deptn, Fe 21,37 | Weight. § 2200 | "Ghiows | 0,200 15.40] 0,980 1.939| 0.123| POLY TAR | 0,423|0.0269] 146
Recydle Ratio 0.95 | Bed Densicy, #/CF 156 s.i?.'“.f?,‘m gﬁ% 710.88 | pondt tor 134.65, 8.571 23.638] 1.506| TOTAL 17,377 1.1061| 5997
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION —%, | SELECTIVITY | MeT wATek 7.255%%| 130.71| 8.320! 15.692] 0.999| ¥- 5. CHEM. 1.939| 0.1234| 669
C"""‘“w’“ < He I He#CO| <o i He ‘ CO+H, | Cor/Civ | oloss war 146,11 9.300] 17.631] 1.122| TOTAL 19.516| 1.2295| 6666
68,25 | 93,33 | 80.76 | 65.55 | 77.85 | 1.3 [ s0.80 | 78.02_ | e |” 172.5910.985
Form ML—11 #¢Included in Reactor Effluent Total R/NCM=1691X§/MCE #9488 MCFH H, + CO, BbI/Day=3421.6 X gal /MCF.
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCEH oI WATER INVENTORY DATA PARTICLE SIZE
Oxygen 446 Fresh Feed 16,094 °APL 52.6 10.7 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 452 Recycle 15,242 | Neut. No. 43.9 34.6 Fresh Catalyst Added Mesh | Microny % Microns %
Generator Outlet 422 Combined Feed 31,336 |Sap. No. 55.0 36.6 Total On 40| 419+ 80+
Reactor Inlet 416 Wet Gas—Measured | 4,45 | Hydrox. No. Catalyst Recovered 38 |10 [ 180 4080
Condenser Inlet Adjusted 5,113 Bromine No. 86 In Reactor at End of Period 150 105 2040
Product Accumulator 367 Loss 625 | Pour °F. 200 |7 10-20
Chemicals, % by KzCOs 11.0 REACTOR d-p, Inches Ho0 50 | 62 0—20
No. Height 3% |44
TEMPERATURES-—°F. Recycle/ Fresh Feed 0.95 See Period A b
Oxygen 469 Inlet Velocity*l!_/sec. 0.97 1 76 CATALYST
Natural Gas . Fresh Feed RatezSCFH ) | 1677, | HEMPEL DIST ospr 2 o | Bulk Density, Lbs./CuFt.
Generator 2293 per Cu.Ft. Dense Bed 1114 205 °F. 3 80 Aerated
Quench Accumulator 152 per Lb. Catalyst 7.14 400 82.0 55.3 4 375 Settled
Reactor Inlet 526 per Sa. Ft. 28805 | 40050 10.6 35,5 Total 611 Compacted
Condenser Inlet sa4 S50+ 7.4 Particle Density, gm./cc.
Product Accumulator 95 |Hest Tremsfer Caleulhtions CALCULATED FROM dp Hy Value, ml./gm.
Catalyst No.  Height Steem Rate = 1604/hri. A S.T. M. DIST. 01 Density, Lbs./Cu.Ft. 156 2 Surface, m? /gm.
! periee s - €705 psis & 506°F. I Naphtha °F. Tuventory, Lbe. 2200
2 . 55 1201 Beu/# 18P o8 Bed Depth, Ft. 1,57 |CHEMICAL ANALYSIS
8 651 |Water in @60°F. T 28 Btu/# | 1% 128 Yol,, Gu. Bt 14.10 Fe
4 658 Net Heat Transferred/# stean = %% 213 ¢
5 662 1175 Btu 0% 343 °
6 661 (1175) (160) = 187,680 Btu/nf. BP 386 "
7 654 |Ave.Bed Temp. = 656°F. Rec. 97.0 K20 W+ 75 basis Fe
8 649 dT = 656-506 = 150°F N K-Ray Analysis—
9 641 Tube Ares = 37.7 sq.|ft. FezaCs
10 637 k = % 33.2|Btu/oF {/sq. ft. FeaOd
u 523 Fe
| cas anaLyses GENERATOR BALANCE WEIGHT BALANCE
HOUR ‘ 1400 | 2200 | 0600 |AVERAGE | M/HR < H o Mol % | M/He < H ° Menﬁl/:; At Wt Balance .
FRESH FEED Qo0 | 0.28 | 0:087 21,424 |WET OAS 289.86 330.23
oo | 37.17] 37.23| 37,21 37.208| 15.777)18.777 sur77 | 50 | 1,08 | 0,143 | 0043 o.208 | 59.61 59,61
Hio | 60.51] 60.47| 60.27| 60.417] 25.621 51.242 Moo | 1.1 | 0am WATER 146.11 146.11
$:0 | 2.0¢| 2.30| 2.28| 2.140| 0.908| 0.908 1016 | 9 | 82,50 |10.902 | 10,002 |43.608 ToTAL 495.58 535.95
Moo | 0.14] 0.15] 0.19| 0.160| 0.068 G | 7.00 | 0.980 | 1.878 | 5.634 FRESH FEED 535.95
CH:. | o0.14] 0.05| 0.05| 0.080] 0.034| 0.03¢ | 0.136 %R | s.s5 | ou7es | 2.208 | s.080 WEIGHT BALANCE 92.47
12.63804 St 1.60 | 0.212 | 0.848 | 2.120
7.571 |3.836 | S | o.66 | 0.087 | 0.435 | 1.084 WET GAS TACTOR| 1130278
16,719 [58,949 1.429 | MW = [20.1560: INDICATED LOSS—SCFH o
BALANCE 101,88 101.1¢ 98,71 | TOTAL 26,411 |s8.286 | 21,710
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
co 3 MW, |SCEH API® /HR
;’m 7.46 | 8.12] 7.85] 7.810 VR l;nlzﬁssun -r::r —_ M/HR }::’m GAGE | GAL I F | FACTOR | GAL AT&| 4AP) 2 Siry
25 | 37,32 | 36.18 36.584 | breeut peED 7r0" |373.32 |52 | 1.0039 | 374.78| 52.6 |2308.22
o |30.80 | 31,58 32.35| 31.410] 79.31 |6,504 |20.763 |0.9933 |1,5135 |16,004 | 42,408 61103 364,50 |53 | 1,0035 | 365,87 | 9_|2341.20
Moo | 1035 | .01 1.87] 1.710)gercas -5 R 510" | 266,38 ff 1,0038 | 267,42 1711.22
G, l10.60 | 9.08| 9.15| 9.640| 158.44 |6.513 4,025 109043 11,0868 | 4,488 | 11.626 111" | 56.30 |50 | 1,0049 | 56.58 362.08
2.66 | 2.43] 2.67] 2.583| .0 . 3,83 424,50 | 59.61
2,02 | 1.94| 1.96| 1.973| 79.31 |8.45¢ |20.766 |0.9420 |1.0868 |14,254 | 37,560 223,58 1430.68 | 9.318
3.56 | 3.31] 3.47| 3.447)p.0
0.32 | 0.30| 0.32] 0.313| 8,02 8,721 zggﬁg Lo | 2.603 WATER, 153" | 367,50 |80 0.99789 | 386.87 | 10.7 03.51
2.35 | 2,57] 2,20] 2,373 varurazcat 13 104,00 le2 lo.0098e | 104,02 | 8.2 s62.01
0.8 | 0.0l 0.5 0.613| 20,43 17,715 21,600 10,0856 |1.2085 | 5,027 | 13,248 33 |y03.08 f 0,99920 | 193,66 h1604.86
1,06 | 1.21] 0.97 077) oxvGEN 110 £3.08 160 [1,00000 | 83,08 439,71 | 146,11
O.l6 | 0.24| 0.16| 0.167) 27.07 |7.046 |21.464 |0.9696 4,081 | 10,675 48318 [3508.85 | 27.831
0.30 | 0.33] 0.30 STEAN 4.7
M. V. |24,51076 215,7 |2.579 | 0.2878 160 #/hv.
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THE TEXAS COMPANY — MONTEBELLO LABORATORY wouns __144-168
YIELD CALCULATIONS caraLvst__ Mill Scale
Reduced at Brownsvill
FRESH FEED WET GAS RECYCLE|COMBINED! prmypNT| NET CHANGE YIELD BASIS H.+CO FED
% /b W % ':;MW e mhe | m/hr m/hr m/he | #/hr 7MCF| 8/gal| gal/hr |gal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
| 57.203 | 15.684 | 439.31| 7.460| 1.014 | 28.40| 3.022 |18.706 | 4.006]-14.6701410.91 oy g o Rl
60.340| 25,438 | 51.28| 36.930| 5.020 | 10.12/14.958 [40.306 | 19.978|-20.418|-41.16 400 EP 83,0 (7,342 | **0 17,305
2.147] 0.008| 39.83| 31.484| 4.280 | 188.37|12.753 |13.658 | 17.033| 5.375|148.54]9.518 400550 1,2 lo.901| ** lo.006
0.187| 0,079 | 2.21| 1.650| 0.224 6.28] 0.668 | 0.747 | 0.892 550 + 5.8 [0.513 |114% |o.508
0.125| 0.052| 0.84| 10.020| 1,362 | 21.85| 4.059 | 4.111 | 5.421| 1.310 21.01/1.346 .
2.554| 0.347 | 9.73| 1.035 | 1,035 | 1.382| 0.347| 9.780.623 I A
1.920| 0.261 7.85| 0.778 | 0.778 | 1.039| 0.261| 7.85/0.503 PROPYLENE | 44,1 | 8.48
38.59[2.472 Cororese. | 875 | 7,42 | 1.241
3.360| 0.457 | 19.23] 1,361 | 1.361 | 1.818| 0.457| 19.23]1.232| 432 | 4.451]0.285| Cofor ™At 125 | 1.06]0.141
0.293| 0.040 1.76| 0.119 | 0.119 | 0.159| 0.040| 1.76/0.113| 424 | 0.415|0.027 )
2.193 | 0.298 16.72| 0.888 | 0.888 | 1.186| 0.298| 16.72[1.071| 8% | 3.344|0.214 #gl | /e | sil/he | RVP
0.717 | 0.097 5.64| 0.290 | 0.290 | 0.387| 0.097| 5.64[0.361| 488 | 1.160|0.074]He 500 - - | %80
0.943| 0.128 8.98| 0.382 | 0.382 | 0.510| 0.128| 8.98[0.575| 545 | 1.648|0,106|C "0 N0 | 598 115,38 | 2.446] 16
0.213| 0.029 2.09| 0.086 | 0.086 | 0.115| 0.029| 2.09|0.134| 525 | 0.398/0.026| e 486 | 5.64 | 1.160] 680
0.263| 0,036 3.03| 0.107 | 0.107 | 0.143| 0.036| 3.08[0.104] 5% | 0.547]0.035 | S ohsd- 11.029| 58
57.45[3.680 11.963/0,767 | G MO A 758 | 2,09 |0.278
42.158 | 533.47 13.595 | 330.05|40.506_|82.664 | 62.078
H:+C0| 97,543 | 41.122 | 15606 SCFH | 6,034 17.980 [59.102 | 24.014|-35.088 gil/he_|gal /MCF| Bbl/Day
H:/c0 1.62 | B 640779 4.95 4.95 2.1 4.95 1.39 'GACUNE |14.635] 0.9578| 5088
Weight Recovery, % 93,20 | Caulysc Age, his. 168 Space Velocity, vhv 1102 | weomw ou_|0.405%: | 56.76| 3.63 8.846,0.567 | ©4S O 0.906/0.0581| 315
Pressure, psig 415 | fnlec Velociyy, Fe/sec 0,97 Gualyst Vol.,0F. 14.16 | tom ou 114.21] 7.317 20.809]1.,334 | FUEL OIL 0.588/0.0577| 204
Temperature, °F 657 | Bed Depth, Fr 21.46 Weighe, 2166 | "Gmiws  |0.2918#| 15.45| 0.99 1.947(0,125 | POLY TAR 0.419/0,0268] 145
Recyde Ratio 0.96__| Bed Denslty, #/CF 153 ot s (B ™ 11.58| [, 129.66| 8.307 |22.756 1,459 | TOTAL 16.548|1.0604 | 5748
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION =% | SELECTIVITY | W wATRR 7.2834%: |131.21| 8.408 15.751|1.009 | W-SCHEM. | 1,947|0.1248| 677
Comraction] €O He ‘ HetCO | CO ] He ‘ CO+H, | GG+ | e wm 146.66| 9.399 17.698|1,134 | TOTAL 18.495/1.1851| 6425
67,76 | 95,53 | 80.27 | 85.33 | 78.42 } 50.54 ‘59.57 77.06 | Tt 168.25)10.78
Form ML—11 ##Included in Resctor Effluent Total £/NCM = 16914 /MCF #9488 MCFH H, + CO, Bbl/Day=5421.6 X gal /MCF
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 244 Fresh Feed 15,099 |°API 52.1 10.7 In Reactor at Start of Period Sereen Analysis Sedimentation
Natural Gas 450 Recycle 15,572 | Neut. No. 4. 54,2 Fresh Catalyst Added Mesh| Micrond % | Microns %
Generator Outlet 419 Combined Feed 51,371 [Sap. No. . 37.9 Total On 40| 419+ 80+
Reactor Inlet 15 Wet Gas—Measured | 4 599 | Hydrox. No. Catalyst Recovered s |10 |10 10-80
Condenser Inlet Adjusted | 5 150 |Bromine No. a6 In Reactor at End of Period 150 | 105 2040
Product Accumulator 365 Loss 560 |Pour °F. 20 |74 10-20
Chemicals, % by K2COs 1.0 REACTOR d-p, Inches Ho0 30 |62 0—20
No. Height 325 44
TEMPERATURES—°F. Recycle/ Fresh Feed 0.96 0 See Period A <325
Oxygen 193 Inlet Velocity—t.[sec. 0.07 N s CATALYST
Natural Gas 812 Fresh Feed Ra',récl;'.ﬂao 15606 HEMPEL, DIST. %, OAPT. 2 81 Bulk Density, Lbs./Cu.Ft.
Generator 2077 per Cu.Ft. Dense Bed | 1105 205 °F. 5 78 Aerated
Quench Accumulator 154 per Lb. Catalyst 7.20 400 62.0 54.6 4 370 Settled
Reactor Inlet 333 per Sq. Ft. 23645 | 400550 11.2 35.2 Total 602 Compacted
Condenser Inlet 584 550+ 5.8 Particle Density, gm. /cc.
Product Accumulator o1 CALCULATED FROM dp Ha Value, ml./gm.
Catalyst No.  Height A. 8. T. M. DIST. 0! Density, Lbs./Cu.Ft. 153 2 Surface, m? /gm.
1 perfii A Naphtha °F. Inventory, Lbs. 2166
2 656 P 101 Bed Depth, Ft. 21,46 |CHEMICAL ANALYSIS
3 650 108 132 Vol., Cu. Ft. 14.16 Fe
4 660 50% 212 ¢
s e | ees 0% 329 °
6 663 EP 375 H
7 56 Ree. 97.0 K=0, W+, % basis Fe
8 550 X-Ray Analysis—
9 643 FeaoCs
10 638 FesO.
1 524 . Fe
GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR | 1400 | 2200 | 0600 [AVERAGE | M/HR < H o Mol % | M/He < H ° Me-j::g At_Wt, Balance
0. 10.540 WET GAS
FRESH FEED oo | 0,27 | 0.036 21,152 294,25 330.05
000 | 57.24 | 37,05 | 37.34 | 37,203 |15.684 | 15.684 15.684] She | 1.6 | 0.179| o.17e 0.358 |2 56.76 56.76
Hs, | 60.57 | 60.42 | 60.25 | 60.340 | 25.458 50.876 Sos | o.83 | 010 WATER 146.66 146.66
%o | 2,00 | 2.30 | 2.14 | 2.147 | 0.905 | 0.905 1810 9% | s3.02 | 10.955 | 10,085 | 45.020 ToTAL 497.67 533.47
Mow | 0,17 | 0.20 | 0.19 | 0.187 | 0.079 %% | 6,00 | 0.on1| 1.822 | 5.466 FRESH FEED 533.47
CH: | o.22 | 0.05 | 0.10| 0.123 | 0.052 | 0.052 | 0.208 S | s.s | o.miel| 2.s7| s.s2 WEIGHT BALANCE 93,29
M.¥_}2.65405 Gills 1.56 | 0.206| 0.824| 2.060
S 7,503 | s.752| %% | o.61 | 0.080| 0.400| 0.060 WET GAS FACTOR| 1121668
16.641 | 58.587 |21.246| MW = |20.0601 INDICATED LOS—SCFH 560
BALANCE| 101,86 100.91 98.77 | TOTAL 16,337 | 58,058 | 21,510
WET GAS i GAS FLOW RATES LIQUID PRODUCT RATES
S-Oﬂn! 7.38 747 7.53 7.460 VR PRESSURE ~ TEMP. M. W. | SCEH| M/HR HOUR GAGE GAL. °F FACTOR | GAL. AT ﬂ/A(g.lA‘L P G’xi“lkll
14,9 70 228780
Moo | 37.23 | 57,12 | 36,44 | 36,930 |prpqy peep OIL | 7134" | 386.41 |70 |0.9951 |384.52 | 52.1 |2467.08
C0:, | 30.01 | 31.47 | 32,17 |31.484 | 70.31 | 6.496 20,727, 0,8 145126 | 15,990 42,150 5'0;" 266,38 |52 |1.0080 |267,42 | 6,416 |1715.77
Neoe | 1,54 .1.62 | 1.79 | 1,650 |yrcas 3'2g | 169.79 |52 [1.0039 [170.45 1093.61
10.43 | 9.93 | 9.70 |10.020 |158.44 | 6.654 | 4.026 | 0.9924 | 1.0019 | 4,599| 12.119 1-5" 77,06 |72 |0,9041 | 76.61 491.53
GHy | 2.55] 2,65 | 2,48 2,556 |prevere 8] 1z 41,36 8475 | 56.76
Gh | 1,00 95 | 1,01 920 | 70,31 | 8,500 | 20,724 | 0,9420 | 1,0019 | 14,370| 37.866 212,30 1362.14| 8.846
St | seaa )| 3.49 | 3.15 | 3.360 |peep
GHs, | o0.31) 0.29| 0,28 0,203 5,02 | 8.821 20,724 | 1,0000 11,0919 ) o0z 2,660 |"AT™R 714n | 388,50 |84 |0.99602|387.30 | 10.7
CH | pos| 2.8 2,16 | 2,193 |jarurarcab : 5198 | 105,02 |68 |0.00020|103.66 | 8.287
0,70 0,54 0,91 0,717 26.43 | 7,688 21,6850 8049 | 1,201 | B 008| 13,196 473" | 246,74 |70 |0,99896|246.48
0,97 | 0.91] 0,95 04 OXYGEN * 0'3%" | 15.49 |79 |0,99775| 15.46 146.66
0.25| 0,15 | o0.26| 0,213 | 27,07 | 6,996 | 21,406 | 0,9868 4,000/ 10,540 424,75 3819.90| 17.808
0,28 0. 0,28 | 0.263 | gpune
M.¥. p4,28001 216.7 | 2.471
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RUN NO. 63-1

THE TEXAS COMPANY — MONTEBELLO LABORATORY wours ___168-102
YIELD CALCULATIONS catavst_M111 Scale Red.
at_Brownsvill
FRESH FEED WET GAS Recyi| “OMBINED) pemupny|  NET CHANGE YIELD BASIS H:+CO FED
At Wt
m/he #/br % m/hr Balg v m/hr m/hr m/hr m/hr $/hr /MCF| %/gsl] gal/hr |gal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
commeres |z onesre | e
15.891 | 445,11 7.587 1,070 29,97 3.060 18.951! 4,130 [-14.8211415,14 e % racovanv.% |
25.674 51.76] 37.974| 5.365| 10.80 |15.516 | 40.990|20.671 |-20.319|-40.95 400 BP 82.0 | 7.041 **° [6.906
0.846{ 37.23| 30.707| 4.331|190.60 |12.386 | 15.232|16.717 | 5.485|153.37|9.723 400-550 1.2 | o.962 ' o.879
0.089| 2.49| 1.780| 0.251] 7.03 | 0.718 | o0.807| 0.969 550 + 6.8 o.sj 146 [o.669
0.061| 0.98| 9.360, 1.320| 21.18 | 3,775 | 3.836| 5.095 | 1.259| 20.20|1.281
2.6301 0.371| 10.41 | 1.061 | 1.061| 1.432 | 0.371] 10.41]0.660 T e | s
1.833, 0.259] 7.79 | 0.739 | 0.739] 0.998 | 0.259] 7.79]0.494 PROPYLENE | 42.9 | 7.85
38.40] 2.435 Catotvenso. | 875 | c.g7| 1,149
8 3.085. 0.435 18.30 | 1.244 | 1.244] 1.679 | 0.435| 18.30|1.160| 432 | 4.,236]0.269] G MU Tt 125 | 0.98]0.130
Gl 0.250| 0.035| 1.54 | 0.101 | 0.101| 0.136 | 0.035| 1.54/0.098| 424 | 0.3630.023 .
2.260, 0.322| 18.07 | 0.920 | 0.920| 1.242 | o0.322| 18.07|1.146] 50 | 3,614]0.220 #edl | #/e | s/ | RVP
0.753] 0.106| 6.16 | 0.304 | 0.304| 0.410 | 0.106| 6.16/0.391| 48 | 1.267|0.080] “Hs 5.0 - - | %80
1.113| 0.157] 11.01 | 0.449 | 0.440| 0.606 | 0.157 11.01]0.698 348 | 2,020/ 0.128] "™ 40 | 598 |15 g1 p gaq| 15 .
0.223| 0.031l 2.24 | 0.090 | 0.090| 0.121 | 0.031] 2.24][0.142| 528 | 0,427] 0.027]SeHe 48 | 6.16 1.267| 680
H, ;
o 0.427_ 0.060, 5.05 | 0.172 | 0.172] 0.232 | 0.060! 5.05/0.320) 58 | 0.012|0.058] - shso. 11.414| 58
GG 62.37] 3.955 12.839] 0.814[ S« PO ™2 738 | 2.26]0.300
TOTAL 42,561 | 537,57 14.105]340.15 |40.335 | 82.896|62.124
He+CO| 9v.660]41.565 | 15774 SCFH | 6.425) 18.376 | 59.941|24.801 |-35.140 Bel/he_|gal/ MCF| Bbi/Day i
WA T
H./C0 1.62 | 630954 5.01 5.01 2,16 | 5.01 1.37 GASOUNE | 15.273] 0,9682) 5249 ‘
Weight Recovery, % 92.20 | Canlyst Age, his. 102 Space Velociey, by 1126 MWD 08| 0,394+ 55,25] 3,503 8.593[ 0,545 GAS OIL 0.879| 0.0557| 302 3
Pressure, psig 412 | Tolec Velocity, Fe/sec 0,98 Galyst Vol., CF. 14.01 | wow o 117.62] 7.458 21.432) 1.359| FUEL OIL 0.669) 0.0424] 230 '
WATER SOLURE |
Temperature, °F 658 | Bed Depth, Fe 21.23 Weight, 2158 CHEMICALS 0.308:2| 16.34|1.036 2,060] 0.131 | POLY TAR 0.430/0.0273| 148 |
5 3 Efffucar  (H)(COJ _ |
Recydle Ratio 0.95 | Bed Densiyy, #/CF 154 Shife Ratio (H,0)(CO) ~ 11.98 | it 00 1335.96| 8.494 23.492]1,490| TOTAL 17.251{ 1.0936| 5929 !
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION~9, | SELECTIVITY | T wT@t 6.984%%| 125.83 7.977 15.106| 0.958| .S CHEM 2.060| 0.1306| 708 |
Conmaction| €O | He | Hetco| <o | He | CO+H: | CatiGi+ | ouoss wara 142.17] 9.013; 17.166| 1.088| TOTAL 19.311| 1.2242| 6637 |
HYDROCARBON
co.85 | 9327 | 70,14 | o4.51 18.21 | s0.57 58,8 7772 | w—t ¢ 172,36010,929
Form ML—11 . s##Included in Reactor Effluent Total NCM = 16.91X 4 /MCF #9488 MCFH H, + CO, Bbl/Day = 5421.6 X gal / MCF
&/ y 5
|
‘OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA j
PRESSURES PSIG RATES SCEH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 440 Fresh Feed 16,152|° AP1 51.7 10.8 In Reactor at Start of Period Sereen Analysis Sedimentation
Natural Gas 448 Recycle 15,307| Neut. No. 44.8 34.6 Fresh Catalyst Added Mesh| Microns Microns %
Generator Outlet 416 Combined Feed .| 31,459 Sap. No. 55.6 35.6 Total On 40| 419+ 80+
Reactor Inlet 412 Wet Gas—Measured 4,692 Hydrox. No. Catalyst Recovered 20.5 100 150 40—80 {
Condenser Inlet Adjusted 5,352 Bromine No. | 86 In Reactor at End of Period 150 105 20—40 %
Product Accumulator 360 Loss 660 Pour °F. 200 74 10—-20 !
Chemicals, % by Kz COs 12.0 REACTOR d-p, Inches Hz0) 250 |62 0—20 |
No. Height 32 “
TEMPERATURES— Recycle/ Fresh Feed 0.95 O see Period a| - [
Oxygen 188 Inlet Velocity—ft.[sec. 0.98 N 7 CATALYST
Natural Gas 790 Fresh Feed RategSCEH | 15974 | HEMPEL, DIST. %) 04p1 2 87 | Bulk Density, Lbs./Cu.Ft.
Generator 2283 per Cu.Ft. Dense Bed| 170¢ 205 °F. 3 74 Aerated
Quench Accumulator 150 per Lb. Catalyst 7.31 400 81.0 54.2 . 365 Settled
Reactor Inlet 343 per S¢. Ft. 23900 | 400550 1.2 35.6 Total 599 Compacted
Condenser Inlet 86 550+ .8 Particle Density, gm. ce.
Product Accumulator 926 Heat Transfer Calculations CALCULATED FROM dp Ha Value, ml./gm.
Catalyst No.  Height Stesm Rate = 414 #/Hr. A. S.T. M. DIST. 0] Density, Lbs./Cu.Ft. 154 2 Surface, m* /gm.
Se o
1 penied A - @705 psis & 506°F. 3 Naphtha °F. Inventory, Lbs. 2158 ;
h, Ft. CHEMICAL ANALYSIS
2 658 1201 Btu/# 18P 104 Bed Depth, Ft 21.23 ‘
Vol, Cu. Ft. Fe
3 650 Water in @ 70°F.= 36%F 10% 129 ks O 18,01 |
. c . i
4 660, Net Heat Transferred/# stesp =" 221
° i
5 665 = 1163 Btu 908 338 i
H
6 665 (1163) (414) = 481,482 Btu/nb, EP 390 i
K20, W+. 7 basis F
7 658 |Ave. Bed Temp. = 65°F. Ree. 97.5 i 7% besis e
X-Ray Analysis—
8 652 4T = 658-506 = 152°%. i
FezoCs
s 644 Tube Area = 37.7 sqd ft.
o 481,482 = Fes0.
640 K = I 7II52
n B o Fe
524 = 84.0 Btu/OF./sq ) rt
| cas avaryses GENERATOR BALANCE WEIGHT BALANCE
#/br
UR | 1400 | 2200 | 0600 |AVERAGE | M/HR < H o Mol % | M/He < H ° Measured At_We. Balance
- 3 10.503
FRESH FEED Qoo | 0,24 0035, 21.070 |VET GAS 298.21 340.15
<o, oIL >
37.37| 37.48| 57.16] 37.537] 15.801/15.891 15,891 <wde | 1.27 0.168| 0,168 0,336 55,25 §5.25
- N, WATER |
60.29| 60.13| 60.55| 60.323| 25,674 51,348 oe | 0,37 0.049) ATE 142,17 142,17 |
CH, g
Do | 1,01 2.08| 1.97| 1.987| o0.848| 0.846 1.692| %viz | g5,25 | 11.003]11,003 |44,012 ToTaL 495,63 537,57
GH,
Noo | 0.22] 0.24] 0.17] 0.210| o.089 o | 6,96 0.920] 1.840 | 5.520 FRESH FEED 537.57
[
. | 0.21] 0.07] 0.15| 0.143| o0.061| 0.061 | 0.244 <da 5.49 | 0.726| 2,178 | 5,808 WEIGHT BAUNCE 99,20
[ :
MY |15 6304 =25 | 1,60 0.223| 0.892 | 2,230 i
H,0 CsH,2 'WET GAS FACTOR| : H
io'he 7.406 | 3,703 72iai | 0,75 0,099, 0,495 | 1,188 11406390 : |
INDICATED 1LOSS—S C FH -
16.798 |58,998 | 21,286 MW= 20,1279 § 660
BALANCE| 101,34 100.41 99.44 1"”“1 16.576 | 58,758 | 21.406
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES |
of API® i
sé)cm 7.63 7.62 7.51 7.587 VR PRESSURH  TEMP. MW, | SCFH| M/HR HOUR  GAGE GAL. F FACTOR | GAL AT¢&q #/GAL. % i
i 41,6 | 73 |2252078 oL o
2és | 38.61| 37.05| 38426| 37974 ppic men 6'107 |365.68 160 | 1.0000 | 365.68 | 51.7 | 2351.. |
o
%, | 20.08| 31.47] 30.67| 30.707| 70.31 | 6.506 20,647 | 0.0877 3ss1e0l 16 ;§% 42,561 51g (169,79 52 | 1.0039 | 170,45 | 6.430 | 1095.9: !
. 71 00: i
Noo | 1.58| 1.68| 2.08] 1.780],. 11,00 470,78 85.25
i.",f,;, 9.84| 0.29| 8.95| 9.360| 158,44 | 6.783 | 4,027 | 0.9896| 1.0956| 4,692 | 12.364 . 206,23 1326.08 8.593
i | 2.64] 2.61) 2.64] zu630[ 0
Gf | ‘iie| 1.90] 1.78] 1.853| 79.31 | 6.508 |20.664 | 0.9404] 1.0986 14,366 | 37.855
G | 531 2.00| 3.08) 3083,
0,31| 0.21| 0.23| 0.250| 5.02 | 8.283 |20.664 | 1.0000| 1.0956| 941 2.480 [WATER7 1330 | 505,30 9759 | 384,39 | 10.8
448.2 1438297,
| 2.22] 2.38] 2.24] 2.280|\aruarcas 4173 246,74 |70 [0.99806 | 246.48 | B.282
it 0.57] 0.89| o. 0.753| 28.43 | 7,717 |21.516 | 0.8863| 1.1993| 5,017 | 13.220 8'4" |336.22 |76 10.99832 | 335.66
440.4 | 76
Gfs | s.08] 1.8 1133 ovem 124" | 61,74 61,89
S | o.e| o.32| o.10] o.2e3| eviov 7,008 | 21,333 | 0,9850 3,986 | 10,5 411,98
r 5!
0.29] 0.45| 0,64 0.427| oo\ i
MV |24.11 215.7 | 6.665 | 0.2862 414 #/nr.




4 runno. 83T
THE TEXAS COMPANY — MONTEBELLO LABORATORY o Top-218
YIELD CALCULATIONS caTaLvsT Sc
at Br.
FRESH FEED WET GAS Rrecycie| OMBINED grruent| NET CHANGE YIELD BASIS H:+CO FED
% m/he #/br % ‘—,n‘/'fwﬂ'zf— m/he | m/he mihe | m/be | #/he W%nww YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
o | 37.800| 15.878 | 444.72| 8.150 | 1.204 | 33,72 | 3.342 [10.220 | 4.546 |-14.674 M11.00| B Il e i
B, |50.747] 25.006| 50.50]38.805 | 5.752 | 11.56_|15.910 [41.006 |21.642 |-19.364!-39.05 400 EP 8e.2 6.608 | 0 |6.564
9. | 2.113| o.ses| 39.08|30.520 | 4.511 |198.52 |12.514 |13.402 17,025 | 3,623 159.44010.253 400-860 1.2 [0.801] ** Jo.e14
Yow | 0.207] 0.087| 2.44] 1.466 | 0.227 | 6.08 | 0.601 | 0.688 | 0.818 550 + 4.6 [0.366 |46 Jo.410
0.133| 0,086| 0.90| 9.366 | 1.384 | 22.20 | 3.840 | 3.896 | 5.224 | 1.328| 21.30|1.370
. 2.580 | 0.381 | 10.69 | 1.058 | 1.058 | 1.439 | 0.381| 10,69]0,687 TR e | s
1.797 | 0.265 | 7.97 | 0.737 | 0.737 | 1.002 | 0.265| 7.97|0.513 PROPYLENE | 40.1 | 7.57
39.96/2,570 Cotowrewse. | 875 | 6.62|1.107
3,037 | 0,449 | 18.89 | 1.245 | 1.245 | 1.694 | 0.,449| 18,89|1.215| 432 | ¢.373/0.281] G PO Mt 125 | 0.95|0.126] |
0.287 | 0.042 1.85 | 0.118 | 0.118 | 0.160 0.042 0.119| 424 | 0.436,0.028 )
2.017 | 0.298 | 16.72 | 0.827 | 0,827 | 1.125 | 0.298) 1.075) 800 | 3.344/0.215 #eal | #/me | gal/br | RV
0.570 | 0.084 | 4.88 | 0.234 | 0.234 0.084 0.314| 486 | 1,004 0,065] “<Hs 50 | 0.50] 0.100| 80
0.900 | 0.133 | ~9.33 | 0.369 | 0.369 0.133 0.600, 845 | 1.712(0.110| 'O 0. | 598 |14.19]) 2,373] 15
0.247 | 0.036 | 2.60 | 0.101 | 0.101 | 0,137 | 0.036 0.167| 528 | 0.495/0.032CeHwo 48 | 4,88 1.004| 680
o) 0.260 | 0.038 | 3.20 | 0.107 | 0.107 | 0.145 | 0.038] 3.20|0.206| 58 | 0.578| 0,037 C« ™ 0. 10.456] 58
Gl 57.47] 3,696 11.942 0.768| G PO ™ 738 | 2.03] 0.270
TOTAL 42,008 | 537.73) 14.774 |348.21 |41.005 |85.008 |63.294
He+C0| 99.547] 40.074| 15550 SCFH | 6,936 19.252 |60.226 |26.188 |-34.038 gl/he_|gal/MCF| Bbl/Day
H./00 1.58 | P 643086 4.76 4.76 | 2.1 4.76 1.52 'GEOINE  |13.953] 0.8960| 4858
Weght Recorery, % 90,63 | Gyt Age, bar. 216 Space Veocen hv 1112 | wowm v |0, 36644| 51.30] 3.290 7,955, 0,512 G4 Ot 0.814| 0.0523| 284
Pressure, psig 409 | Tolet Velodity, Fe/sec 0,99 Caalyst Vol.,CF  13.99 | momt on 108.77| 6,995 19.897| 1.280] FUEL O 0.419/0.0269! 146
Temperature, °F 658 | Bed Depth, Fe 21.19 Weight, § 2126 | "G |o0.268%s| 14.21 0,914 1.8020.116] POLY TAR 0.396/ 0.0255 138
Recydle Ratio 0,98 |BedDensity. #/CF 150 s:z‘;:';a;%‘% =11.78 | ot or 122.98| 7.909 21.699| 1.396| TOTAL 15.562| 1.0007| 5426
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION—9; | SELECTIVITY | N watet 6.8834:| 124.01| 7.975 14.887 0.957| V-5 CHEM. 1.802/0.1159| 628
Contraction| €O He I Hz4cO| co ] H, | CO+H, | Ca+ /Gt | ou0ss wAIR 138.22| 8,889 16.689| 1.073] TOTAL 17.364]1.1166| 6054
64,83 | 92.42 | 77.16 | 83.07 | 76.35 | 4r.22 | s6.52 | 75,48 | ocmor 162.94)10. 479
Form ML—11 ##Included in Resctor Effluent Total E/NCM = 16.91Xf/MCF #9488 MCFH H, + CO, Bbl/Day=5421.6X gal /MCF
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 439 Fresh Feed 15941 °API 51.2 10.8 Tn Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 247 Recycle 15561 | Neut. No. 0.2 56.4 | Fresh Catalyst Added Mesh| Microng % | Microns | %
Generator Outlet 414 Combined Feed 31502 Sap. No. 61.0 40.2 Total On 40| 419+ 80+
Reactor Inlet 409 Wet Gas—Measured 4795 Hydrox. No. Catalyst Recovered 33 100 150 40—80
Condenser Inlet Adjusted | ggon | Bromine No. a2 In Reactor at End of Period 150 | 105 20-40
Product Accumulator 360 Loss 812 Pour °F. 200 74 10-20
Chemicals, % by KzCOs 1.0 REACTOR d-p, Inches Hz0 %0 |62 0—20
No. Height 325 4
TEMPERATURES—°F. Recycle/ Fresh Feed 0.98 0 See Period A e
Oxygen 500 Inlet Velocity—ft. [sec. 0.99 1 74 CATALYST
Natural Gas 791 Fresh Feed Rate—SCEH. | 15cc0 | HEMPEL, DIST. % Opp1 2 g | Bulk Density, Lbs./CuFt.
Generator 2270 per Cu.Ft. Dense Bed 1112 205 °F. 3 68 Aerated
Quench Accumulator 147 per Lb. Catalyst 7.31 400 83.2 53,0 4 360 Settled
Reactor Inlet 342 per Sq. Ft. 23561 400-550 1.2 53.8 Total 590 Compacted
Condenser Inlet 590 550+ 5.6 Particle Density, gm./cc.
Product Accumulator o7 Heat Transfer Caloulhtions CALCULATED FROM dp Ha Value, ml./gm.
Catalyst No.  Height Steam Rate = 407#/hrl. A. S.T. M. DIST. 0] Density, Lbs./Cu.Ft. 152 2 Surface, m? /gm.
1 perted 4 @705 psia & 506°F = Naphtha °F. Inventory, Lbs. 2126
2 658 1201 Bru/# BP 102 Bed Depth, Ft. 21.10 |CHEMICAL ANALYSIS
3 650 Water in @69°F = 37 Btu/# 10% 132 Vol., Cu. Ft. 13.99 Fe
4 660 Net Hest Trans./#stesm 50% 218 ¢
5 665 1164 Btu i 339 °
6 665 (1164)(407) = 473,748 Btu/nj., EP 389 H
7 660 Ave. Bed Temp.= 658°F. Rec. 97.0 K20, W-t. % basis Fe
8 650 |dT = 658-506 = 152°F) X-Ray Analysie—
9 646 |Tube Area T 37.8 sq.|ft. FexaCs
b 642 K = ggfsm;se) = Fe0.
u 526 82.5 Btu/OF/sq.f e
| cas anaLyses GENERATOR BALANCE WEIGHT BALANCE
HOUR ! 1400 | 2200 | 0600 |AVERAGE | M/HR < H o Mol % | M/He c H ° Muﬁ/.:; At Wt Balance
FRESH FEED Qoce | o.26 | omens 21,010 |VET M 297,80 348,21
oo | 37,77 | 37,74 | 37.89 | 37.800 | 15,878 15.878 15.878| 50 | 1,86 | o0.180| o0.180 0.360 | 51.30 51.30
Hie | 59.70 | 59.77 | 50.77 | 59.747 | 25.006 50.192 B | 1.6 | ouss waTER 138,22 138.22
2,08 | 2.17| 2.09| 2.113| 0.888| 0.888 1.776| %ete | e2.76 | 10927 10,007 43.708 TOTAL 487.32 537.73
Moo | 0.23| 0.20| 0.19| 0.207| 0.087 %8 | im0 | o.e97| 1.708| s5.382 FRESH FEED 537.73
i | o.22] 0.12 | 0.06| 0,133 | 0.056| 0.056 | 0.224 Gf | s.34 | o0.70s| 2.u15| s.600 WEIGHT PALANCE  90.63
M.W_N2.80154) 3 1.61 | 0.213| o.852]| 2,130 .
i) 7.510 | 3,785 St | o.72 | o0.005] o0.475| 1.140 WET GAS FACTOM 1160274
16.822 [57.926 |21.409| MW = |20.1345 INDICATED LOS—SCTH  g1p
BALANCE 102.93 99.87  100.17| TOTAL 16,343 | 58,000 21,372
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
Lo 7.86| 8.20 | 8.39 | 8.150 VR | PRESSURH TEMP. 4_ MW, |SCEH| M/HR | HOUN GAGE | GAL °F | FACTOR | caL AT 4AEN . G..:'L R
H 408.8 | 71  [2261446 o
2. | 38.81 ) 38.83 | 38.77 | 38,803 |inrq pErp 714%" | 300,78 | 63 |0,9985 |390,19 |51,2
9o | 30,22 | 30,62 | 30,72 | 30,520 | 79.31 | 6.563 | 20.579| 0.9896 | 1.5038 | 15,941] 42.005 61103] 365.68 | 60 |1,0000 | 365,68 |6.448
N, 1.5 | 71 |1228269
Peow | 1,49 1,45 1.46 | 1.466 |yrrgas 314" | 179,00 |60 |1,0000 |179,00
9.64| 0.39| 9.071 0.366|158.44 | 6.65¢ | 4,026, 0.9896|1.1085 | $.705| 12,635 0'4" | 17.70 |68 |0.9961 | 17.63
2,53 | 2.57 | 2.64| 2.580 |preyere 108 | e +4.96 +32.00| 51.30
1.86] 1.79] 1,75 1,707 70031 | e.520 | 20,628 0.9404] ¥.2083 | 14,543] 38,321 190.93 1231.12| 7.955
3.14| 2.98| 2.99| 3.087 |ppn
GH. | o.20| o.20| o.28| o.287| s.02 | 8.867 20,6281 1,000, 13085 | 1,016| 2.5 WATER 7134 | 386,41 | 74 |0.09846|385.81 | 10.8
ol 446,09 200 | 145783 "
SR | 2.8 1.94] 1008 2,017 |\arurarcas ) 614" | 336.22 |75 | 0.99832|335.66 | 8.282
Sife | 0.67| 0.57| 0.67] 0.670| 28,43 | 7,708 21,485 088761 1.10911 5,011] 13.20¢ 714" | 377.68 | 77 | 0.99804| 376.04
GHs | o.08| 0.87] 0.87] 0,900 pyveen . 1163 | 00,57 |69 |0.00007 90.20
G | o0.25| o0.24| 0.26] 0.247]| 27,07 | 6.983 [21,307 | 0.0868 3,974| 10.472 224" | 115.92 | 76 | 0.99810} 135,71
Sf: | o.ee] o8| 0.26 STEAM e 110" | 52,00 |64 138.22
M 3.560744 216.7 | 6,579 |0.2886 407 . 3317.10] 16.689

(A™]




THE TEXAS COMPANY — MONTEBELLO LABORATORY

YIELD CALCULATIONS

RUN No.
HOURS.

63-K .
216-240

cataLysT_Mill Scale Red.
3

t Brownsvil)

FRESH FEED WET GAS necveus] OMBNED] peyent] er ciance YIELD BASIS H;+CO FED
% m/he #/he % ’FA/(FW Bal mhe | mme m/he m/he | #/hr qal] gal/hr |gal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
36.430] 15.432/432.28 | 8,266 | 1.210 | 33.80 | 3.435|18.867 | 4,645 |-14.222 398,30 Er Ml ot
61,240 25,943] 52,30 | 40.136 | 5,880 | 11.85 | 16.701 | 42,644 | 22,581 1-20.063 | ~40.4 400 EP 85.0 | 6.605| **° |6.47
1.927]  0.816| 35.91 | 28.863 | 4.229 | 186,08 | 12,010 | 12826 | 16.239 | 3.413 | 150.17 9.564] 400-550 10.4 | 0.808 *** |o.73
0.263 0.111] 3.11] 1.397 | 0.205 | 5,74 | 0.581 1 0.692 | 0.786 550 + 4.6 0.357[11*® |0.409
0.140] 0.089| 0.95| 9.376 | 1.374 | 22.04 | 3.901| 3,960 | 5.275 | 1.315 | 21.09 1.343)
2.527 | 0.370 | 10.38| 1.051| 1.051| 1.421| 0.370 -j— MG e | gl
1.837 | 0.269 8.09 | 0.764 64 | 1.033 | 0.269 PROPYLENE | 40.8 | 7.90
C3POLY GASO. 81.5 6.91 |1.156
3.140 | 0.460 | 19,36 | 1.307 | 1.307 | 1.767 | 0.460 4,481 0,285 | G fov e 125 | 0.99 [0.131
0.327 | 0.048 | 2.12| 0.186| 0.136 | 0.18¢| 0.048 0.500 [0.032
2.077 | 0.304 | 17,06 | 0.864 | 0.864 | 1.168| 0.304 .0 | 3.412 0,217 el | #he | g/ ) RVP
0.647 | 0.095| 5.52| 0.269| 0.269 | 0.364| 0.095  _ 5.52 0.352 486 | 1,136 jp.c72 | “M* 50 | . - |80
0.940 | 0.138 | 9.68| 0.391| 0.301 | 0.529| 0.138 | 9.6d 0.617 545 | 1,776 0,113 [ <MW M0 | 598 | 14,952,496 | 15
0.177 | 0.026 | 1.88| 0.074] 0.074| 0.100| 0.026 | 1.8 0.120 5% |0.358 l0.023 | " s | (532 i:g;ﬂ 8.0
0.300 | 0.044| 3.70| 0.125| 0.125| 0.169| 0.c44| 3.700 0.236| 554 | 0,668 0,043 | CaTHE MO 10.431) 58
59.33 3,780 12.331 0,785 |« MO ™M 758 | 2.13] 0.283
42.361 |524.55 14.652 | 337,39 | 41.610 | 83.971 | 63.698
H:+C0| 97,670 41.375 | 15701 SCPH | 7,090 20.136 | 61.511 | 27.226 |-34.285 gal/he_|gal/MCF| Bbl/Day
H:/CO 1.68 | 636902 | 4485 4.86 | 2.26 | 4.86 | 1.41 "GARCNE  he.048 0.8947| 4851
Weight Recorer, % 92.84 | Camlp Age, bos. 240 Space Velocity, vhv 1133 | weovmo o0 fo.357#4 | 50.08 | 3.190 7.770 [0,495 | GAS OIL 0.739 o.o471| 2ss| |
Pressure, psig 409 | Inlec Velocity, Fe/sec 1,01 Caalyst Vol.,CF 15.86 | T on [109.40 | 6.97 20.101 [1.280 | FUEL OIL 0.409 10,0260 | 141
Temperature, °F 661 _|BedDeph. B 21,00 Weight, # 2079 | ™G Jo.272ux | 14.45 | 0.0 1,820 0,116 | POLY TAR | 0,414 0.0264 | 143
Recycle Ratio 0.99 | Bed Density, #/CF 150 S o ((n‘-ij%(_)c(go_)f 11.60 | 0N ta, h23.85 | 7.89Q B1.921 [1.396 | TOTAL 15.610 [0.9942 | 5390
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -9 SELECTIVIT\’/ NET WATER 6,807 122.63 | 7.810 4,722 |0,933 | W.S CHEM. 1.820 |0.1159 | 628
Cuun(ﬂ:f co | H, Hz+CO co | Ha ! CO+H, | Ca*/Civ | 605 WAtk 137.08 | 8.73 16.542 |1,054 | TOTAL 17.430 {1.1101 | 6018
65.41 9 77.33 6 75 47.05 55,74 75.79 m:fﬂxn: 163.41 ;ﬂ
Form ML—11 wiIncluded in Resctor BffIuent Total £/NCM=1691X§/MCF #9488 MCFH Hy + CO, BbI/Day=3421.6 X gal /MCF
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCEH. olL | WATER INVENTORY DATA PARTICLE SIZE
Oxygen 438 Fresh Feed 16,076 °API 51.3 10.7 In Reactor at Start of Period Screen Analysis Sedimentation
Natural Gas 450 Recycle 15,891 | Neut. No. 49.3 35.2 Fresh Catalyst Added Mesh | Microny 7, | Microns %
Generator Outlet 114 Combined Feed 51,967 |Sw. No. 61.0 39.0 Total on 40| 419+ 80+
Reactor Inlet 208 Wet Gas—Measured | 4941 | Hydrox. No. Catalyst Recovered 39.5 |100 | 150 4080
Condenser Inlet Adjusted | 5, 560 | Bromine No. 78 In Reactor at End of Period 150|105 20—40
Product Accumulator 359 Loss 610 | Pour °F. 200 |74 10-20
Chemicals, % by K2COs 1.0 REACTOR d-p, Inches Ha O 250 |62 0—20
No. Height 3% “
TEMPERATURES—°F. Recycle/ Fresh Feed 0.99 0 See Period <2
Oxygen 481 Inlet Velocity—ft. sec. 1.01 1 72 CATALYST
Natural Gas 287 Fresh Feed Ratez:S CEH | 15701 | HEMPELL DIST. 1 oppT 2 g7 | Bulk Density. Lbs./Cu.Ft.
Generator 2204 per Cu.Ft. Dense Bed| 1155 205 °F. 3 68 Acrated
Quench Accumulator 124 per Lb. Catalyst 7.55 400 84.0 53.5 . 350 Settled
Reactor Inlet 358 per Sa. Ft. 23789 | 400580 10.4 | 34.0 Total 577 Compacted
Condenser Inlet 593 560+ 5.6 Particle Density, gm. ‘cc.
Product Accumulator 95 Hoat Trensfer Caloulhtions CALCULATED FROM dp Hy Value, ml./gm.
Catalyst No. Height Stesm Rate = 404#/hrl. [A. 8. T. M. DIST. 0] Density, Lbs./Cu.Ft. 150 2 Surface, m? gm.
1 penteas - @705 psie & 506°F. 3 Naphtha °F. Inventory. Lbs. 2079
2 560 1201 Btu/d 1BP o8 Bed Depth, Ft. 21.00 |CHEMICAL ANALYSIS
3 652 Water in @62°F = 30 Btu/# 10% 130 Vel Cu. Ft. 13.86 Fe
4 662 Net Heat Trens/# stepm z sox 220 ¢
5 668 1171 Btu 9% 334 °
6 667 (1171)(404) = 473,084 Btu/nf. EP 394 "
7 662 Ave, Bed Temp. = 661PF. Rec. 37.4 K20, W+, % basis Fe
8 656 4T = 661-506 = 155°F) Xcftay Acalysis—
9 650 Tube Area = 37.6 sq. ft. . Fexals
10 si6 |k = Torbram)” Fes04
n 528 81.2 Btu/°F/sq. Fe
[ cas anaLyses GENERATOR BALANCE WEIGHT BALANCE
HOUR | 1400 | 2200 | 0600 [AVERAGE | M/HR 3 H o Mol % | M/Hr c H ° Meuﬁ:‘d’ At_Wt. Balance
FRESH FEED %o | 0,21 | “0i088 20,872 |VET OA 209.61 357.39
oo | 36.51| 36.50 | 36.28 | 36.430| 15.452| 15.432 15.432) O3 1.31 | 0.173| 0.173 0.346 | 50.08 50.08
Mo | 61.00] 61.27] 61.45 61.240 | 25.943 51.886 o 1.41 | 0.187 WATER 137.08 137.08
10| 2.06] 1.79] 1.03] 1.027| o0.816] 0.816 1.632) sts | 82,79 | 10.952| 10.952| 43.808 ToTAL 486.97 524.55
oo | 0.3¢] o0.24] o0.22| o0.263| 0.1 6,79 | 0.898] 1.796| 5.388 FRESH FEED 524.55
S, | o0.09| o0.20] 0.13| 0.140| 0.059| 0.059| 0.236 5.31 | 0.702| 2.106| 5.616 WEIGHT BALANCE 92,84
M. _|1p.38284 1.56 | 0.206] 0.824] 2.060
) 7.021 | s.sm| % | o.e2 | o.0s2| o0.410] o0.08e WET GAS FACTON 1125346
16.307]59.143 | 20.575| MW = p0.05691 INDICATED LOSS-SCFH 619
BALANCE| 100.28 102.22  96.97 | TOTAL 16.261| 57.856|21.218
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
s 8.20| 7.98| 8.59| 8.256 VA | PRESSURH TEMP. | M.W. |SCFH| M/HR | HOUR GAGE | GAL °F | FACTOR | GAL ATed yiPN s KN
He, | 30.74| 40.53| 40.14] 40.136 T e OIL |6194" | 360.22 | 67 | 1.0016 | 360.76 | 51.3 ]
Y FRESH FEED . . . .
Qs | 29.38| 28,77| 28.44| 28.863| 79.31 | 6.492 |20.577 |0.9924 |1.5290 | 16,076| 42.361 314" | 179.09 | 60 | 1,0000 | 179,09 | 6.445
N N I 1.50 | & 1257214
1.39| 1.32] 1.48] 1.397) 0o 24,81 +31.00] 50.08"
9.23| 9.69| 9.21] 9.376| 168,44 | 6.963 | 4.025 |0.9924 |1.1213 | 4,941/13.020 | - 186.48 1201.86 7.770
2.54| 2.56] 2.48| 2.627| ;.0 088 |
1.86| 1.81| 1.84| 1.837| 79,31 | 8.55¢ |20.506 |0.9436 |1.1213 | 14,784| 38.957
3.15| 3.16] 3.11] 3.140|poy
0.33| 0.33] 0.s2| o.s27| 5.0z | s.688 |20.596 |1.0000 |1.1215 | 1,007 2.655 |WATER7 122" | 345,14 | 78 lo.0o788 | 382.33 | 10.7
450,2 | 198 144339 ! 1
: 2.09| 2.00| 2,14| 2.077] 0 ol 2'23" | 115.92 | 76 [0.99810 | 115,71 | 8.287
Sl | o.ce 0.79| 0.647| 28,43 | 7.667 |21.562 |0.8690 |1.2014 | 5,020 13.228 3173" | 193.28 | 71 |0.99883 | 193,05
1.00 0.08| 0.860| o : 5 128" | 62,73 70 [0.99896 | 62.66 157.08
G | 0 0.26] 0.177] 27.07 | 6.917 |21.274 |0.9915 3,950 10,408 397,01 [5290.02 | 16.542
Sl | o.37] o.26] o0.27| o.300 R
STEAM 33.8
MY lo3.0e71] 226,7 | 6.504 0,288 404 #




nun no.__83-L

THE TEXAS COMPANY — MONTEBELLO LABORATORY wouns . 240-264
YIELD CALCULATIONS caraver -
WET GAS RECYCLE| COMBINED| EFFLUENT| NET CHANGE YIELD BASIS H.+CO FED
f/br % ,,.A/lh,w B‘hn‘; m/hr m/hr m/hr m/hr | #/hr /MCF| 4/ ‘hr Tgal/MCF]| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
37.170| 15.763| 441.53| 9.120 | 1,408 | 39.44 | 5.825 |19.588 | 5.253 F14.355 L402.09) :::7:7';\' Ll e
60.604| 25.701| 51.81/41.153 | 6.354 | 12.81 |17.260 |42.961 |25.614 |19.347 |-39.00) 400 EP 86.2 .‘s.sev 9.0 |6.553
@50 | 1.700] 0.789| 55.40|27.710 | 4.278 |188.26 |11.621 |12.380 | 15.899 | 3.510 | 154.86| 9.841 400-550 3.2 [o.636] ™ |o.sm1
0.173| 0.073| 2.05| 1.493 | 0.231 | 6.47 | 0.626 | 0.699 | 0.857 550 + 5.6 \ro.aso 148 15,497
0.263 0.112| 1.80] 9.313 | 1.438 | 25.07 | 3.906 | 4.018 | 5.344 | 1.326 | 21.27[1.352|
2.417 | 0.373 | 10.46 | 1.014 | 1.014 | 1.387 | 0.373 | 10.46|0.665 e I
1.767 | 0.273 | 8.21 | 0.741 | 0.741 | 1.014 | 0.273 | 8.21|0.522 PROPYLENE | 38.6 | 7.00
G+C 39.94] 2,539 Cotourenso. | 875 6.2 | 1.023)
G 2.790 | 0.431 | 18.1¢ | 1.170 | 1.170 | 1.601 | 0.431 | 18.14|1.153) 432 | 4.199/0.267| Gsroumt | 125 1o.es | 0.117
Gl 0.287 | 0.044 | 1.94 | 0.120 | 0.120 | 0.164 | 0.044 | 1.94/0.123 424 | 0.458 0.029| :
Gl 1.863 | 0.288 | 16.16 | 0.781 | 0,781 | 1.069 | 0.288 | 16.16|1.027] 500 | 3.232[0.205 #al | e | g | mvp
G 0.740 | 0.114 | 6.63 | 0.510 | 0.310 | 0.424 | 0.114 | 6.630.421| 486 | 1,364] 0.087| C<Hs 500 | - - |0
Gie 0.830 | 0.128 | 8.98 | 0.348 | 0.348 | 0.476 | 0.128 | 8,98/ 0.571] 545 | 1.648| 0,105 C« POLY GAso. 598 14,14 2,365 i
Gy 0.260 | 0.040 | 2.9 | 0.309 | 0.109 | 0.149 | 0.040 | 2.89]0.184| 525 | 0,550| 0.035| C:Hwo 486 (g:gq’ (i:ogg 8.0
Gl 0.257 | 0.040 | 3.37 | 0.108 | 0.108 | 0.148 | 0.040 | 3.37/ 0.214) 55 | 0.608! 0.039| C« Mt 6As0. 10.382| 58
O | 58.11] 3.693 12,059 0,767 C< PO 738 | 2.02] 0.268
TOTAL 42,408 530.59) 15.440 | 346.93 |41.939 Ja4.347 64.543
H+CO0| 97.774] 41.464| 15736 SCFH | 7.762 21.085 562.549 28,847 |-33.702 gal/he_|gal/MCF | Bbl/Dsy
H./CO | 1.63 | Fiof 635485 4.51 4.51 ‘ 2.19 4.51 1.35 ‘"G'Aggx‘l'ro:é' 13.5455 0.2798 4770
Weght Recovey. % 9218 | Canlp Age, bus 264 | Spee Veody v 1149 | wommor | o,3570s] 50.02 5,172 7.757_0.493| OAS Ol 0.581 0.0369 200
Pressure, psig 408 | Inler Velocity, Fe/sec 1.01 |Gmlyse Vol.,CF 13470 | romt on 108.13| 6.872 19,816/ 1.260] FUEL OIL 0.4971 0.0316] 171
Temperatute, °F 661 | Bed Depeh, Fe 20.76 | Weight ¢ 201 | ™G | 0.316% 16,79 1.067) 2.098 0.133| POLY TAR 0.385 0.0245 133
Recycle Ratio 0.99 | PP HCE 149 | cott o (18)(0) = 17,05 | 1 o 124.92] 7.239 21.914] 1.503| TOTAL 15.308 0.9728 5274
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION -4, | SELECTIVITY | NI WATER 6,491%% 116.95 7.432 14,040 0.292| W.S. CHEM. 2,098 0.1333 723
C"‘""““"‘| <« Ha l H4co| co | l CO+H, | G+ G+ | oross wa 133.74 8.499 16.138 1.025| TOTAL 17.406| 1.1061] 5997
63,59 | 91.07 [775.25 [ 120 | 73.29 | 45.05 [ 55,08 | 7577 | toweeon 164.86010.478
Form ML—11 stIncluded in Resctor Effluent Total #/NCM = 16.91X# /MCF #9488 MCFH H; + CO, Bbl/Day=5421.6X gal /MCF
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES S.CFH. 0IL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 436 Fresh Feed 16,004 |° APL 51.2 | 10.7 | InReactorat Start of Period Sereen Analysis Sedimentation !
Natural Gas 459 Reeyele 15,916 | Neut. No. 48.5 37.4 Fresh Catalyst Added Mesh| Micrond i | Mierons | % |
Generator Outlet 413 Combined Feed 32,010/5ap. No. 65.1 39.2 Total On g0 19+ | 80+ |
Reactor Inlet 408 Wet Gas—Measured | 5 15 | Hydrox. No. Catalyst Recovered 11 |0 |50 | 4080
Condenser Inlet Adjusted 5,860 Bromine No. 76 In Reactor at End of Period 150 105 20—40
Product Accumulator 358 Loss 701 | Pour °F. 200 | 10-20 )
Chemicals, ~ by Ka(.0n 15.0 | REACTOR dp, Inches H:0 s e | 0—20
| No. Height 32 | 4 ‘ |
TEMPERATURES—°F. Reeycle/ Fresh Feed .90 ! O ses partod | - | ) ! |
Oxygen 192 Inlet Velocity—ft.fsee. 101 ! N 71 | CATALYST
" Natural Gas 765 Fresh Foed RategS QM | 15 76 | HEMPEL, DIST. 1| o . 0| Bulk Density. Lbs./CuFe
Generator 2264 per Cu.Ft. Dense Bed 1149 205 °F. _ 3 65 Aerated _ i
Quench Accumulator 109 per Lb. Catalyst 771 00 s5.2 | sz.8 4 340 Settled
Reactor Inlet 253 per Sq. Ft. 23842 100-550 8.2 | 34.0 Potal 566 Compacted
Condenser Inlet 597 550+ 6.6 Particle Density, gm. “ce.
Product Accumulator 01 Heat Transfer Caloulbtions N CALCULATED FROM dp Hs Value, ml. /gm.
Catalyst No.  Height Steam Rate = 3994#/hrl o :s. TTM |;ls’r,rn o T Vﬁensixy, Lbs./C\;.Fv 149 2 Surface, m; xm.ﬂ
! peried & - 9705 psis & 506°7.% __ Naphtha °F. Inventory, Lbs. 2041
2 61 1201 Bta/# 18P o8 Bed Depth, Ft. 20.76 |CHEMICAL ANALYSIS
3 650 _ |Water in @56°F = 24 Btu/# s | 1es Vol., Cu. Ft. 13.70 Fe
4 660 Net Heet Trans/# stelam= 50% 210 ¢ '
5 ) 1177 Btu 0% 330 °
5 668 (1177) (399) = 469,628 Btu/nj. EP 394 o " .
4 663 Ave. Bed Temp. = 6GLOF. Ree 97.9 o K20, W+ 7 basis Fe
8 659 4Tz 661-506 = 156%F. | ] e X-Ray Analysis—
9 651 Tube AREA = 37.5 Sql. ft. | FeoCs
u sie | x = T 000 prAreace. : - Fes
1n Fe
[ cas avaLyses GENERATOR BALANCE WEIGHT BALANCE
HOUR [ 1400 | 2200 | 0600 |AVERAGE | M/HR < H ° Mol % | M/He c H ° Mu:;‘d’ At Wt Balance
FRESH FEED Qoo | 0,23 | ‘0031 21,006 [VFT 94 305.36 346.83
oo | 57.12| 87,44 36.95| 37.170 | 15.763| 15.765 15.763] S5 1.19 | 0.160| 0.160 0,320 | 50,0 50,02
M. | 60.55| 60.41 60.85| 60.604 | 25.701 51.402 o 1.39 | 0,186 waTER 153,74 153,74
%0 | 1.78| 1.81| 1.78| 1.790| o0.759| o0.759 1.516 %% | ep.a0 | 11,02] 13,062 s4.248 Torar 2891 530,59
Moo | 0.14] 0.10] 0.19] 0.173]| o.073 S | .35 | .08 1.072| s.016 FRESH FEED 530.59
CH: | o.a1| 05| 0.25| 0.263] 0.112| 0.112] 0.448 %8 | s.a | o0.ms| 2.48| s.ee WEIGHT BALANCH 92,18
MW |15 .51153 Sl 1.48 | 0.198! 0,792| 1.080
e 7,82 | 3,741 9% | o.s5 | o.om| o.3s8| o.ese WET GAS FACTOR| 1135806
16.654 |59.352 |21.022( MW =20.02695 INDICATED LOSS™SCFH 101
BALANCE| 100.88 101,04 98.57 "°WF 16,480 58,724| 21.326 ]
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
co 9.76| 8.62| 8.98| 9.120 VR | PRESURE TEMP. | M.W. | SCFH| M/HR | HOUR GAGE | GAL °F | FACTOR | cAL AT&q AN » R
. %07.9 65 1386! P
2418 40,62 | 40,93 | 41.91 | 41.153 |pprc prery { Ol 710 371,14 | 54 | 1.0030 [ 372,25 | 51.2 i
1o | 27.21] 28,52 | 27.60| 27.720| 70.31 | 6.521 | 20.557| 0.9952| 1.5211 | 16,004| 42.408 619%" | 360,22 | 57 | 1.0015 | 360.76 | 6.448 !
1.57 66 1288605
1.26] 1.71| 1.51) 1.493|.co 373" | 193,28 | 54 | 1.0030 | 193.86 i
9.84| 9.12| 8.98| 9.313| 158,44 | 7,150 | 4.034| 0,9943| 1.1353| 5,159 13.594 0'53" | 24.34 |50 | 1.0049 | 24.46 ;
Gfy | 2.30] 2.38] 248| 21700 “or.ey 1 45.27 +34,00] 50.02 1
GBu | ave] 1.75] 1.79] 1.767| 79.31 | e.546 | 20.557| 0.9444) 1.1383 186.16 120036 | 7,757 i
% | 275 2.83| 2.79] 2.790 5.0 ] |
Gle. | o0.27| o0.29| 0.30| o.287| 5.2 20,557 1.0000 1.1353 WATER; 153 | 587.50 | 76 p.99819 | 386.80 | 10.7
o 458.6 | 202 |1445551 i
sdich 1.96] 1,90] 1.75] 0.863 | naturaLcas 3173 | 183,28 | 71 p,90sss | 193,05 | 8.287
SMe | oum| o.m] o0.67) o.740| 28,43 | 7,721 | 21,755 0,863 1.2023] 5,080 _13.410 178" | 247,65 | 66 b,o00s | 247,60
Cells 0.89] 0.85] 0.75] 0.8301 oxygen bl 1tod" | 54,14 | 63 099973 | 54,13 133,74
M | o.26] o.26| o.26] o.260| 27,07 | 6,063 | 21,228 0,0033 3,974 | 10,472 387.31 3209.64| 16.138
o 0.27] 0,27 0.23| 0.267) grppne S '
MY loo.a606d 218,7 | 6,302 90 #/nd, | | |




nonno, 63 M 3 j_ |
THE TEXAS COMPANY - MONTEBELLO LABORATORY HOURS ___ -
YIELD CALCULATIONS

|
cataLyst
FRESH FEED WET GAS T e N pp———— YIELD BASIS H,+CO FED
% At We. Balance AT) -
% m/he B/he a m/hr B | mhr | mhe | mme | m/be | #/he  [E7MOF] B/gal| gal/hr [gal/MCF| YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
comnecteo | TreATING.
37.023| 15.813| 442.90| 9.103 | 1.45% | 40.70 | 3.878 |19.691 | 5.331 k14.360 L402.20) I B | B/
60.677| 25.915| 52.24|42.147 | 6.720 | 13.57 |17.956 |43.071 | 24.685 h19.186 | ~38,67] T A0BP  l83.5  6.1734 %0 |6.080]
1.673] 0.715| 31.47|27.133 | 4.333 |190.70 RER 6 |159.2300.055 L | 400-550 1.2 o.ea| M |o.7s7
0.227) 0.097| 2.72| 1.507 | 0.241 | 6.75 | 0.642 | 0.739 | 0.980 550 + 5.3 0.392) 146 |0.449
: 8.75 | 0.642 4 -
0.400| 0.171} 2.74| 8.957 _1.430 | 22.94 | 3.816  3.987 = 5.417 20.20/ 1,276
_ = s L2o.2oln.2vel L .
! mecovemy 3 7
2.423 | 0.387 | 10.86 | 1,032 . 1.032 1 1.219 | 0.387 | 10.e6]0.686 RS I
1.737 | 0.277 8.3 0.740 | 0.740 | 1.017 | 0.277 8,33 0.526 ; PROPYLENE | 39 ¢ 15,09
- }
G+Ce ! . 39.39) 2,488 : Cames | 815 6 oo | 1,037
T T T
G, 2.807 | 0.448 | 18.85 | 1.196 | 1,196 | 1.644 | 0.448 | 18.95)1,190| 432 | 4.363 0.276] Co PO U 125 o0.e9 | 0.118
0.
Gl 0.310 | 0.049 | 2.16 | 0.132 | 0.132 | 0.181 | 0.049 | 2.16/0.156] 42¢  0.509, 0.032
t =
Gl 1.893 | 0.302  16.94 | 0.806 | 0.806 ; 1,108 | 0.302 | 16.94/1.070! 50 | 3,388 0.214 il \l #e | sl | RV
N i T ¥ 1 o N T A T
0.627 | 0.100 | 5.1 | 0.267 0.367 00 | 5.81]0.367| 48 | 1,195 0,075 ©"° I R 8.0
0.875 | 0.139 | 9.75 | 0.372 | 0.372 | 0.511 9.75/ 0.616| 545 | 1,780 0,122| O M0 | 598 | |
0.203 | 0.052 | 2.31 | 0.086 | 0.086 | 0.118 | 0,052 | 2.31/0.146] 5% | 0.440 0.028)Hw 4.86
0.280 | 0.045 3479 | 0,119 | 0.119 | 0.164 | 0.045 3.79)0.239, 584 | 0,684 0.043| e HE BA50.
59.61] 3.764 12.368] 0,781| € O T4t 738 | 2.2 0.2e2
42.711| 582.07 15.965 |353.46 |42.601 |85.312 |65.635
— 1 T
HatCOf 97,700, 41.728 | 15836 SCFH | g.182 21,834 | 63.562 | 55.951 | -33.546 gel/he | gel/MCF|Bbi/Day
T » 10 # RYP 400 £ !
H./CO i 1.64 | P 631472 4.63 4.63 2.23 4.63 1.34 s GASOUNE | 13.566 0.8567] 4645
Weght Recorery, % 90470 | Calyst Age, s, 28 Spece Veloc ¥ 1187 | wammo o[ 0,33 2,007 7.393] 0.467| GAS O 0.757_0.0478, 259
Pressure, psig 406 | Inlec Velociey, Fe/sec 1,02 Calysc Yo1,, CF 15.34 | 1ot on 6.761 19.761] 1.248] FUEL OIL 0.443 0.0284 154
WATER SOLURLE )
Temperacure, °F 668 | Bed Depth, Fe 20.21 Weighe, § 1961 CHEMICALS 14.99] 0,947 1..902 0.120| POLY TAR 0.400 0.0253_ 137
- Effacar (H(CON _ oL v ; "
Recydle Ratio 1.00 | Bed Densiey, 4/CF 147 shife Ratio (H0)(CO) = 1193 | monugs ¢+ 172.08] 7,703 21,663, 1.268] 'O 15.172_0.9582| 5195
FRESH FEED CONVERSION — 7% TOTAL FEED CONVERSION ~9; | SELECTIVITY | T waTeR 6,448 116.16| 7.335 13.945/ 0,881 V-5 CHEM 1.9’)?> 0.1201] 651
Comriction| €O [ He [ Mo | €0 | me | cowm, | Grcr | o 131.15| 8.282 15.£47,1.001 TOTAL 17.0741.0783 5646
AYOR0CARBON T H
62.62 | 90.81 | 74.03 | 80.39 | 72.93 | 43.73 ‘ 52,78 | 75,60 | MW+ |161.45)10.196 L i b !
Form ML—11 ##Tncluded in Resctor Effluent Tobal £/NCM= 1691/ /MCE #9488 MCFH Hy + CO. BN /Day=5421 6 X gal /MCF !
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES S.CFH. OIL WATER INVENTORY DATA ‘ PARTICLE SIZE
Oxygen 435 Fresh Feed 16,209 |*APL 52.0 10.9 In Reactor at Start of Period Screen Analysis Sedimentation
Natoral Gas 471 Recycle 16,167 | Neut. No. 49.6 37.2 Fresh Catalyst Added Mesh| Micrond i Microns | 7
Generator Outlet m Combined Feed 32,376 |Sa0- No. 5.0 0.5 Total Ond0} 4194 Los0+
Reactor Inlet 406 ‘Wet Gas—Measured 5,210 Hydrox. No. Catalyst Recovered 33 100 150 N N 40—80
Condenser Inlet Adjusted 6,058 | Bromine No. 73 In Reactor at End of Period 150 105 © 2040
Product Accumulator 356 Loss g4g |Pour °F. 00 T I 10-20
Chemicals, by K2C0a 12.0 REACTOR d-p, Inches Hz0 250 | 62 020
No. Height 35w
TEMPERATURES—°F. Recycle/ Fresh Feed 1.00 0 Ses Period A @ | i ! |
Oxygen 511 Inlet Velocity—ft. sec. 1.02 1 70 CATALYST
Natural Gas 771 Fresh Feed RateS CEH, | 1556 | HEMPEL DIST. ¥ “up1 2 gg | Bulk Density. Lbs./Cu.Ft.
Generator 2277 per Cu.Ft. Dense Bed| 117 205 °F. 3 65 Aerated
Quench Accumulator 110 per Lb. Catalyst 8.08 400 82.5 | 53.6 4 320 Settled
Reactor Inlet 354 per Sq. Ft. 23994 400-550 11.2 34.9 Total 543 Compacted
Condenser Inlet 590 550+ 6.3 Particle Density, gm. cc.
Product Accumulator e7 CALCULATED FROM dp Hs Value, ml gm. i
Catalyst No.  Height A.S.T. M. DIST. 01 Density, Lbs./Cu.Ft. 147  NeSurface, m* gm. ‘
ee t
1 Period A - Naphtha °F. Inventory, Lbs. 1961 :
2 656 . 5 Bed Depth, Ft. 2n.21 |CHEMICAL ANALYSIS
3 649 105 124 Vol., Cu. Ft. 15.34 Fe i
4 659 s0n 198 ¢
Ave.
5 658 663 908 328 o
6 664 EP 384 | H
7 660 Rec. 97.0 K20. W+, % basis Fe
8 655 X-Ray Analysis—
9 o7 FessCs
10 45 Fes0u
n 523 Fe
| oas anavyses GENERATOR BALANCE WEIGHT BALANCE
e
HOUR ! 1400 | 2200 | 0600 [AVERAGE | M/HR < H ° Mol % | M/H < H ° Measured At_W¢. Balance
o 10.495 WET GAs
FRESH FEED 3ooe | 0,26 | 0.035 1,060 303,96 353.46
<o, OIL
%000 | 37,05 | 37.02] 36.92] 57.023| 15.813| 15.813 n5.813 | «edo | 1,44 | 0.102 | o0.102 0.38¢ 47,46 47.46
N, 'WATER
H:. |60.20 | 60,94 60.80| 60.677] 25.915 51.830 os | 2,65 | 0.350 * 131.15 131.15
| 179 | 1.43) 1.80| 1.673] o0.735| o0.7m1s 1.430 81.30 |10.815 | 10.815|43.260 ToTAL 482.57 532,07
Moo | 0.19 | 0.20] o0.20| 0.227| 0.097 6.87 | 0.914 | 1.828| 5.484 FRESH FEED 532.07
CH:, | 0.60 | 0.41] 0.19] o0.400] 0.172] 0.171| o0.684 5.5 | 0.685 | 2.055| 5.480 WEIGHT PALANCE 99,70
MV 12,4574 1.63 | 0.217 | 0.868| 2.170
X N WET GAS FACTOR |
i 6,717 [3.350 | % | o.7e | 0.006 | o0.480] 1.152 OAS FACTOM 1162850 . |
- INDICAT! S5—5 !
16.699|59,231 P0.602 | MW = [20.29923 D IOSSTSCRH g4p
BALANCE| 102,84 102,93 96,07 | TOTAL 16,2368 | 57,546 (21,444
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES ‘
of API® T HR !
€9, 8.99 9.29| 9.03] 9.103 VR PRESSURE  TEMP. MW, |S.CFH! M/HR | HOUR GAGE | GAL F | FACTOR | GAL AT&q 'y F GaL HR
e R 406.1 | 69 2783912 oL "
Hao |4z.02 | s2.56] 41.26) 42.247) 0 o0 6'10" |362.41 |57 | 1.0015 | 362.95 | 52.0
40 |26.87 | 26.72] 27.81] 27,133 70.31 | 6.592 |20.513 |0.0915 |1.5244 | 16,209 42,711 373" 108,28 |s4 | 21,0030 | 193,86 | 6.420
1.68 | 67 1507567
1.7 | 1.56] 1.59] 1.507| ... 48.33 453,50 47.46
e | 9.23 | 9.07| 8.57| 8.957| 158.44 | 7.154 | 4.047 |0.9933 |1.1435 | 5,210 | 13.729 177.42 1139.04  7.393
c. H. %08 122 |
Sl | 2,87 | 2.37] 2.53] 2.428|p..00 ‘[
Gfy | 160 | 174 178 1.787| 79.31 | 8.600 |20.511 [0.9452 |1.1455 |15,121 | 39.845
G | 2001 | 2.e5| 2.06| 2.807), .
GHs, | 0.3 0.32] 0.310] 5.02 | 8.885 20.511 |1,0000 |1,1435 | 1,046 | 2.756 |WATERy 1140 | 597,65 |ao |0.99759 | 376.77| 10.9
- 470,51 801 [ 1426162 ra
Selr | 1.83 2,05 1.893|\\minarcab 4'77 |247.85 |66 |0.99942 | 247,69 | 8.276 ‘
0.58 0:65] 0.627| 26.43 | 7.608 |22.036 |0.6870 |1.1042 |5,049 | 13.308 653" | 342,76 |67 [0.999032 | 342.53
354 73
1on
0.87 0.94] 0.878f o 119 91.50 [80 |0.99759 | 91.28 131.15 \
0.17 | 0.22| o0.22| 0.203| 27.07 | 7.021 |21.216 |0.9877 3,983 | 10.495 380.33 3147.61] 15.847
0.27 | o0.28| o0.29| o.ze0| ... | |
MW |22,1403] 215,7 6.142 |




THE TEXAS COMPANY — MONTEBELLO LABORATORY

YIELD CALCULATIONS

nunno_ 63N
wours __288-312

caraLvst Mill Scale Red.

"at Brownsville
FRESH FEED WET GAS Recveue| OMBNED! gyt wer caNGE YIELD BASIS H:+CO FED
% m/hr B/he % AW Baly - m/hr | m/he mhe | mbe | #/he W%ﬁ YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
37.337| 15.892 | 445,13/10.000 | 1.656| 46.38 | 4.217 |20.109 | 5.873 |-14.2364398.75 Ll e
60.276| 25,666 | 51.72|42,387 | 7.022| 14.16 |17.875 |43.531 |24.897 |-18.634|-37,56 400 EP 83,5 (5,795 | %80 |s.677
1.970| 0.839| 36.92/26.920 | 4.459]196.27 |11.352 |12.191 |15.811 | 3.620|159.3500.107 400-550 1.0 j0.763 | ** |o.697
0.207| 0.088| 2.47| 1.353 | 0.224| 6.28 | 0.571 | 0.659 | 0.795 550 + 5.5 [0.382 |46 |o.438
0.210| 0.089| 1.43| 8.390 | 1.390] 22,30 | 3,538 | 3.627 | 4.928 | 1.301| 20.87|1.324
2,380 | 0.394] 11.05 | 1,004 | 1.004 | 1.398 | 0,394] 11.05/0.701 b L
1.680 | 0.278| 8.36 | 0.708 | 0.708 | 0.986 | 0.278] 8,36/0.530 PROPYLENE | 36.1 | 6.74
40.28|2,555 Caroir 6aso. 875 | 5.90 | 0.987| |
2,683 | 0.444| 18.68 | 1.131 | 1,131 | 1.575 0.444| 18.68[1.185| 4.32 | 4,324|0.274] CatOY AR 125 | 0.84 {0.126
Gl 0.277 | 0.046| 2.03 | 0,117 | 0.117 | 0.163 | 0.046| 2.03/0.129| 42 | 0.479/0.030 )
Gf 1.873 | 0,310, 17.39 | 0.790 | 0.790 | 1.100 | 0.310| 17.39|1.103| 8% | 3.478/0.221 #el | #h | mi/he | RVP
0.647 | 0.107] 6.22 | 0,273 | 0.273 | 0.380 | 0.107| 6.22|0.394| 48 | 1.280|0.081] %M 50 1 - - | %80
0.803 | 0.150| 10.52 | 0.281 | 0.381 | 0,531 | 0.150| 10.52]0.667 | 545 | 1,930 0.122|C« 0V &0 | 5.98 |15.92 | 2,545 15
0.210 | 0,035, 2.53 | 0.089 | 0.089 | 0.12¢ | 0.035| 2.53/0.160| 525 | 0.482/0.031| S+t EREEA AN
ol 0.297 | 0.049| 4.12 | 0.125 | 0.125 | 0.174 | 0.049| 4.12[0.261| 584 | 0.744]0.047 | CeTHE as0. 9.820| 58
Gl 61.49]3.800 12.717|0.806 | G+t 758 | 2,17 ] 0.288
TOTAL 42.564 | 537,67 16.564366.29 [42.17) 84,735 |65.554
HetC0| 97,613 | 41.548 | 15767 SCPH | g.678 22.092 |63.640 (30,770 |-32.870 /b |gal/ MCF | Bbi/Day
H./C0 1.61 | P 634236 4.24 4.24 | 2.3 4.24 1.31 G 15,440 0.8530| 4625 |
Weight Recore, % 90,99 | Calys Age, b 312 | SceVeod v 1218 | wowm on|o.510: | 44,762,850 6.938/0.440] GAS OL 0.697|0.0442| 240
Pressure, psig 404 | lolec Velociey, Fr/sec 1,02 |Casalyst Vol., CF  12.94 | tom on 106.25/6.738 19.655|1.246 | FUEL OIL 0.438/0.0278| 151
Vemperature, °F 658 | Bed Depih. Fe 19.61 | Weight 4 1676 | "G |0.2710x | 14.39]0.913 1.837|0.117] POLY TAR 0.40410.0256; 139
Recycle Ratio 0.99 | Bed Densiy, /CF 145 ngogﬁg‘ 10.76] howds e 120.64|7.651 21.492|1.363 | TOTAL 14.9880.9506| 5155
FRESH FEED CONVERSION — % TOTAL FEED CONVERSION ~%, | SELECTIVITY | NET WATER 6,229 (112,23 7.118 13,473/0.855 W.S. CHEM. 1.837/0.1165 ﬁ‘—
Contraction| €O ! H, Hz:4CO o ‘ H, | CO+H, | Ca+/Cv | oross waie 126.62|8.031 15.310/0,972 | TOTAL 16.825|1,0671| 5787
61,08 | 89.58 | 72,63 | 7911 | 70 w0 | 4pm [s1es 74,07 | ot 160.92010,20!
Form ML—11 #kIncluded in Reactor Effluent Total £/NCM=16.91XF/MCE #9488 MCFH Hy + CO, Bbl/Day= 54216 X gal /MCF
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PRESSURES PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 433 Fresh Feed 16,155 | APt 51.1 11.0 | InReactor at Start of Period Screen Analysis Sedimentation
Natural Gas 472 Recycle 16,004 |Neut. No. 49.5 37.6 Fresh Catalyst Added Mesh| Microny % | Microns %
Generator Outlet 408 Combined Feed 32,157 |Sap. No. 64.6 41.0 Total On 40| 419+ 80+
Reactor Inlet 404 Wet Gas—Measured | 5,455 |Hydrox. No. Catalyst Recovered a2 |100 | 150 40-80
Condenser Inlet Adjusted | 6,2g6 |Bromine No. 75 In Reactor at End of Period 150|105 20-40
Product Accumulator 354 Loss 831 |Pour °F. 200 |74 10-20
Chemicals, % by K2C0s 12.0 REACTOR d-p, Inches H:0 250 |62 0—20
No. Height 325 “
TEMPERATURES—°F. Recycle/ Fresh Feed 0.99 0 See Period A 3%
Oxygen 463 Inlet Velocity—ft. /sec. 1.02 1 69 CATALYST
Natural Gas 780 Fresh Feed Rate—SCFH. | 15767 | HEMPEL, DIST. %| ©ap1 2 85 Bulk Density, Lbs./Cu.Ft.
Generstor 2283 per Cu.Ft. Dense Bed| 1218 205 °F. 3 65 Aerated
Quench Accumulator 126 per Lb. Catalyst 8.40 400 82.5 53.4 4 300 Settled
Reactor Inlet 362 per Sq. Fu. 23889 400-550 11.0 31.2 Totel 519 Compacted
Condenser Inlet 508 550+ 6.5 Particle Density, gm. /cc.
Product Accumulator 87 CALCULATED FROM dp Hs Value, ml./gm.
Catalyst No.  Height A.S.T. M. DIST. 0! Density, Lbs./Cu.Ft. 145 2 Surface, m? /gm.
1 Per::d A - Naphtha °F. Inventory, Lbs. 1876
2 656 18P .- Bed Depth, Ft. 19.61 |CHEMICAL ANALYSIS
3 650 10% 127 Vol., Cu. Ft. 12.94 Pe
4 660 0% 200 ¢
5 223' 663 0% 326 °
6 664 EP 386 H
7 560 Rec. 06.2 K20, W+ 5 basis Fe
8 654 X-Ray Analysis—
9 546 FezaCs
10 45 Fe,0.
u 530 Fe
GAS ANALYSES GENERATOR BALANCE WEIGHT BALANCE
HOUR 1400 2200 0600 AVERAGE M/HR c H o Mol % M/Hr c H o Menﬁﬁ‘d’ At_VIt. Balance
FRESH FEED Stoo | 0,24 |'0i030 21.10p [YETOM 317.86 366,290
uo | 37.42 | 37.27 | 37.32| 37.387 | 16,802 | 15.802 15.802] “*30 1.45 | 0,195 | o0.195 o.ag0 |o" 44,76 44,76
H:, | 60.30| 60.30 | 60.23 | 60.276 | 25.656 51.512 Mo 1.60 | 0.215 WATER 126.62 126.62
€0, | 1.7 2.07| 2.13| 1.970| 0.839| 0.839 1.678) “hi: | 82.28 |11.058 | 11.058| 44.232 TOTAL 489,24 537.67
Mo | 0.19] o0.22| 0.21| 0.207| o0.088 G 6.98 | 0.938 | 1.876| 5.628 FRESH FEED 537.67
G4, | o.58| 0.14| 0.11] 0.220| 0.089| 0.089 0.356 %8 | 5.3 | oome | 2.u48| s.28 WEIGHT BALANCE)  90.99
M.¥ |12.631936 Sl 1.56 | 0.210 | 0.840| 2.100
i 7,472 | 3.736| %% | o.56 | 0.075 | 0.378| o0.900 WET GAS TACTOR 1158302
16.820 /59,140 [21.506| uw = £0.12220 INDICATED LOSS—SCFH  g31
BALANCE 101,99 100,94 98,72 | TOTA" 16,402| 58,588)21,56:
GAS FLOW RATES LIQUID PRODUCT RATES
9.74 | 10.78 | 10.000 VR | eRESURE TEMp. | M.W. |SCEH| M/HR | HOUR GAGE | GAL | 'F | FACTOR | GAL ATl 4Tk # LN
404.3| 68  |2291810 oL N
41.46 | 42.64 | 42,387 [ oo oo 710" 137114 | 85| 1.0025 | 372,07 | 5141 .
27,66 | 27,05 | 26,920| 79.31 | 6,623 20,469 |0,9924 |1,5139 16,153 |42.564 6120" |362,41 |57 | 1,0015 | 362.95 | 6.451
1.74 | 66 |1309157
1.38] 1.20] 1.3853 | cac 3110§1206.37 | 51 | 1.0044 | 207.28
7.77| 8.06| 8.390| 158.44 | 7.463 | 4.055 10,9943 |1.1442 | 5,455 |14.374 110" | 52,00 |49 |1.0054 | 52.28
2.43| 2.80] 2.380 |y cpcs el 2,40 +16.50 44.76
1.69| 1.67] 1.680| 79.31 | 8.558 |20.445 |0.9436 |1.1442 |14,982 |30.478 166.52 1074.22] 6.938
2.94| 2.54] 2.683 |y
0.26| 0.30] 0.277| 5.02 | 8.700 226‘33 1,0000 %ié_;"y%f 1,022 | 2,603 |WATER 619n |358.04 | 66 | 0.00942] 357.83 | 11.0
2.25| 1.6 1.873|\,rurarcat 6'54" 342,76 | 67 | 0,99952| 342,55 | 8.270
0.77| 0.45| o0.647| 28,43 | 7.667 |22.059 [0.8843 |1.1995 | 5,100 |13.430 764" 399,50 | 69 | 0.09907| 399,18
1,07] 0.78| 0.803 (eveny o 1134"| 67.20 | 62 o.owﬂ»&v.m
0.26| 0.16| 0.210| 27.07 | 7.076 |21.164 |0.9896 4,009 | 10,564 1'21"|100.59 | 63 | 0.99973 100.56
0.37| o.24| o.207] (. . 1'64"| 80,37 | 63 | 0.99973 80,35 186.64
M.¥. |22.113486 215.7 | 6.263 367,48 3038.81 18,310

[\
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THE TEXAS COMPANY — MONTEBELLO LABORATORY mouns 312336 'y

YIELD CALCULATIONS catavst Mi1ll Scele Red.
at Br. 1l
FRESH FEED WET GAS RECYcue|COMBINED) pemupyt| NET CHANGE YIELD BASIS H,+CO FED
% m/he #/he % ‘-;,Agth,—w Bal m/hr m/hr m/hr m/hr | $#/hr % YIELDS BASIS BROWNSVILLE DESIGN FEED RATE®
36.943| 15,856 | 444,15 9.704| 1.672| 46.82 | 4.151|20.007 | 5.825 |-14.1844307.31 e R e
60,620 26,018 | 52.45| 43.860! 7.487) 15.09 | 18.591|44.609 |26.078 |-18,531|-37,36 4% BP 84,6 15,910 **° |s.702
1.890| 0.811| 35.69 26.064, 4.448(195.72 | 11.048/11.859 |15.496 | 3.637,160.03[10,070 400-550 11.2 jo.7ez | M |o.ms
0.217] 0.003| 2.61] 1.223| o0.209| s5.86 | o0.518! 0.611 | 0.727 550 + 4,2 l0.203 |11*® 0,326
0.330| ©0.,142] 2.28| 8.320| 1.420| 22,78 | 3,526| 3.668 | 4.946 | 1.278| 20.50{1.200
2,290| 0.391] 10,97 | o0.9m| 0.9m | 1,362 | 0.301] 10.97]0.690 B L
1.593| 0.272] 8.18 | 0.675| 0.675 | 0.947 | 0.272] 8.18]0.515 PROPYLENE | 35.2 | 6.81
) 39.65|2.495 Cororaso. | 875 | 5,96 | 0.997
2.693| 0.460| 19.36 1.141) 1.141 | 1.601 | 0.460] 19.36/1.218| 4.32 | 4.481/0,282] G 1O ™At 125 | 0.85]0.113
0.290{ 0.050| 2.20 | 0.123| 0.123 | 0.175 | 0.050| 2,20|0.138| 424 | 0.519|0.033 )
seict | 1,937 0,331 18.57 | 0.821| 0.821 | 1.152 0.331| 18.57/1.169| 800 | 3.714/0.234 #el | #/me | /b | RVP
ety 0.497| 0.085| 4.94 | 0.211} 0.211 | 0.296 | 0.085| 4.94|0.311) 486 | 1.016/0.064|%Hs 500 | 0.51)0.102| 8.0
Slle 0.923| '0,158] 11.08 | 0.391] 0.391 | 0.549 | 0.158] 11.08]0.597| 545 | 2,033/ 0,128|Cs 1Y 40 | 598 15,80 | 2,643| L6
) 0.213| 0.036! 2.60 | 0.090| 0.090 | 0.126 | 0.036| 2.50/0.164| 528 | 0.495/0,031 |+t 48 | 4.94|1.016] 8.0
ot 0.303| 0.052| 4.38 | 0.128] 0.128 | 0.180 | 0.052| 4.38]/0.276| 954 | 0.791]0.050| CsFHEE Eas0. L0.108]| 58 |
C-Ce 63.13|3.973 13.049|0.822 | C- ML ™Rt 738 | 2.26 | 0,300
TOTAL 42,920 | 537,16 17.071|368,55 | 42.385/85.305 |59.456
HetC0| 97,563 | 41.874 | 15801 SCPH | 9,159 22,742(64.616 [31.901 |-32.715 gal/he_|gal/MCF | Bbl/Day
H./CO 1.64 | Fctor 629287 4.48 4.48 | 2.23 4.48 1.31 W(S'A!gl.‘lllglé' 13.869|0.8728| 4732
eght Recorer. % 92.67 | Cumlyc Age ber. 336 Space Velod v 1265 | womm ot o, 52100 | 45.04]2,554 6.985(0.440) 45 Ot 0.715/0.0450| 244
Pressure, piig 402 | loee Velocy, Fr/sec 1,04 Gualyst Vol., CF 12.56 | fomt on 108.17[6.807 20.034| 1,262 FUEL O1L 0.336/0.0211| 114
Temperstue, °F 660 | BedDeprhFe  19.03 | Weight f 1796 | “Gaois|o.2645x| 14,03 0.583 1.793/0.113| POLY TAR | 0.413/0.0260 141
Recycle Ratio 0.99 | Bed Density, #/CF 143 ;iz‘::iogl%%”l'“ Mo 122.20| 7.690 21,827|1,375| TOTAL 15,333 0.9649| 5231
FRESH FEED CONVERSION — %, TOTAL FEED CONVERSION —% | SELECTIVITY | NET WATE 6,080,109 ,54| 6.393 13.150,0.828 W.S. CHEM. 1.793!0.1128| 612
Coamcion] €O H HatCO] <o ‘ Ha | COHH: | G+ /Ci+ | oo wa 123,57/ 7.776 14.943]0.941 | TOTAL 17.126]1.0777| 5843 '
60.23 89-46{ 71.22 i 78.13 | 70.90 l 41,54 ‘ 50,63 75,50 Tkt 161.8500.185
Form ML—11 #Included in Resctor Effluent Total G/NCM=1691X4/MCE #0488 MCFH H, + CO, BhI/Day =3421.6 X gal /MCF
OPERATING CONDITIONS PRODUCT TESTS CATALYST DATA
PSIG RATES SCFH. OIL WATER INVENTORY DATA PARTICLE SIZE
Oxygen 152 Fresh Feed 16,208|" AP! s1.2 17,0 | InReactor at Start of Period Screen Analysis Sedimentation
Natural Gas 474 Recycle 16,085 | Neut. No. 49.5 37.6 Fresh Catalyst Added Mesh | Micrond %, Microns %
Generator Outlet 406 Combined Feed 32,373 Sap. No. 64.8 39.7 ‘Total On 40| 419+ 80+
Reactor Inlet 402 ‘Wet Gas—Measured 5,786 Hydrox. No. Catalyst Recovered 48 100 150 40—80
Condenser Inlet Adjusted 6,479 Bromine No. 75 In Reactor at End of Period 150 105 20—40
Product Accumulator 352 Loss 593 | Pour °F. 0 |74 10-20
Chemicals, % by K2GOs 12,0 | RBACTOR dp, Inches HoO w0 |6z o020
No. Height 325 4“4
TEMPERATURES Recycle/Fresh Feed 0.99 0 See Period A e
Oxygen 408 Inlet Velocity—ft. /sec. 1.04 1 69 CATALYST
Natural Gas 788 Fresh Feed RaterrSGF o | 15801 | HEMPELL DIST. % onp1 2 84 | Bulk Density, Lbs./Cu.Ft.
Generator 2280 per Cu.Ft. Dense Bed 1265 205 °F. 3 63 Aerated
Quench Accumulator 140 per L. Catalyst 5.85 100 83.6 53.8 4 280 Settled
Reactor Inlet 363 per 8¢, Bt 24077 | 400550 1.2 | 34,0 Totsl 496 Compacted
Condenser Inlet 601 550+ 5.2 Particle Density, gm./cc.
Product Accumulator 90 CALCULATED FROM dp Ha Vlll;a, ml /gm.
Catalyst No. Height [A. S. T. M. DIST. 0} Density, Lbs./Cu.Ft. 143 2 Surface, m? /gm.
1 PeE::d A - Naphthe °F. Inventory, Lbs. 1796 1
2 659 18P o6 Bed Depth, Ft. 19.03 |CHEMICAL ANALYSIS ‘
3 650 10% 150 Vol., Cu. Ft. 12.56 Fe '
4 660 50% 219 c !
5 667 90% 338 ° !
6 550 667 EP 202 H |
7 662 Ree. 96.3 K20, W+, % basis Fe |
s 656 X-Ray Analysis— :
9 647 FeaoCs
10 547 FeaO.
n 823 Fe
| Gas anaLyses GENERATOR BALANCE WEIGHT BALANCE
HOUR I 1400 | 2200 | 0600 [AVERAGE | M/HR < H ° Mol % | M/He < H ° Messones At Wt Balance
[N 10.495 WET GAS
FRESH FEED o0 | 0,26 | 0.035 21,060 329.15 368,55
00 | 36.98 | 36.95 | 36.90 | 36.943 | 15,856 | 15.856 15.856| S~bo 1.3¢ | 0.181] o0.181 o.362 | 2" 4500 45.04
Ha, | 60.58| 60.66 | 60.62 | 60.620 | 26,018 52.036 _! o 0.86 | 0.116 WATER 123.57 123,57 ‘
10| 1.78] 1.88] 2.01] 1.800] 0.811] 0.811 1.%!‘_?2:'_ 82.79 | 11.102( 11.192 | 44.768 ToTAL 497.76 537.16 i
Moo | 0.20] 0.19] 0.26| 0.217] 0.083 S8 | 9.3 | 0.050] 1.000| 5.700 FRESH FEED 557.16 I
S, | 0.6 0.32| 0.21] 0.330] 0.142]0.142 | 0.568 @ | 5.6 | o.es| 2.7s| s.800 WEIGHT BALANCE 92,67 !
M.¥ 2,515 Silks 1.69 | o.2e8! o0.912] 2.280 ‘
e 7.a62| 3731 % | o0.67 | 0.001| o0.455| 1.002 WET GAS FACTOR 1110702
16.809_| 60.066]21.209| MW = |20.157848 INDICATED LOSSSCFH  go5
BALANCE 929,96 100.71 99,01 | TO™A ‘?— 16,815| 50.640| 21.422
WET GAS GAS FLOW RATES LIQUID PRODUCT RATES
Poo | o.22]| 9.81]10.35] 9,708 VR [ emesund Tewe | MW, [SCEH| MHR | HOUN GAGE | GAL | °F | FACTOR | GAL TG 4T} # Gat B
He Rl e OL |7vom | 371.14 |58 11,0010 371,51 | 51,2 ‘
P4 | 42,70 45,83 | 45.05 | 43.860 FEED
C0:, | 26.41) 26,37 | 25.41] 26,064 ] 79.31 | 6.675 20.403 | 0,0915 135200 16,000 42,020 31103" | 206.37 | 51 |1.0044 |207.28 | 6.448 ‘
Moo | 103] .23 1.31] 1223|000 +3.41 +22.00| 45.04 1
CH., | e.61] .24 8.11| 8.320| 158.44 | 7,842 ;06| 0,9915 | 1.1580 5,786| 15.246 167.64 1080.94| 6.985 ;
GH, | 2.3] 2.26] 2.18| 2.200] ;.00 |
GiHe | 1,65| 1.57| 1.56| 1.503| 79.31 | 8,517 | 20.396| 0.9436| 1.1580| 15,054] 39.668, |
2.97| 2.57| 2.64| 2.693 |, - :
o8 0.31| 0.28| 0.200] 5.02 | 9.60 | 20,596 | 1;0000, 11880, 1,051 2.717 Rpisn | 384.23 | 74 | 0.99846] 383.64 | 11,0 (
2.20| 1.88| 1.64| 1.937 111" | 200459 | 63 | 0.99973| 100,56 | 8,270 !
0.54| 0.50 5 97 7.663 | 22,107 0.6883 11990 5,130 13.518 2184" | 145.02 | 70 | 0.99896| 144,87 \’
1,15 0.86] 0.78] 0.923] . o0y 114" 69,39 | 68 | 0.99920| 69.33 123.57
0.24| 0.28| o0.12| 0.213| 27,07 | 7.042 | 21.133] 0.9887 3,983] 10.495 358.62 2965.79| 14.948 |
0.38| 0.20| 0.24] 0.803| ...\ |
M.W. 21,6896 215.7 | 6.254




