LaPORTE LPMETHANDL PROCESS AVERAGE REPORT 1100 20-Mav-85 - 2400 20-M2y-85
CONVERSTON-SEL ECTIVITY-PRADUCTIVITY

CONVERSIONS ACROSS REACTOR :

6Ci 6Ce2
HYDROSEN CONVERSION ) : 2.3 2.3
CARBON MONGXTRE COMVERSION (Z) 3 11.7 11.4
CARBON DIOXTDE CONVERSION 2y ¢ 0.1 -0.6
RATIO H2 CONSUMEB/TO CONSIRED : 1.9¢ 2,03
33X See next p2de f - conversions as cale. by overall bsl.
SELECTIVITIES: ACROSS REACTOR OVERALL
6C aAverase 3
C0 ({{02) SELECTIVITY TD METHANOL (D) @ 101.5 97.0
00 (#C02) SELECTIVITY TD ETHAMDL (D) : —_— 0.5
% Nethanol in flashed €35 not seasured
Ethanol only seasured in product flow
BETHANDOL PROBUCTIVITIES & YIELBS
a0l /hr-ke cat k4/1000 Na3 fresh feed k471000 ¥a3 reactor feed
MEDH SOURCE
#s calculated ACROSS REACTOR .a ‘376.1 83.9
fs Net NeOM produceds INERALL balance 26.75 349.8 8.5
REACTOR FEED GR(/COH.XU2)} : 0.53
REACTOR FEED {UH2-C02)/(C04+CO2)} : ’ 0,39
APPRCACH TO METHAMDL EOUILIBRIUN  (des.C) @ 273
APPROACH T WATER-BAS EDUILIBRTIM (des.C) @ n.3.
METHANDL COLLELTED &S 7 OF CALCULATED ¢ 97.4
CALCUATED METHANGL. PRODUCTION RATE (Kesol/hr) ¢ 8.15
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LaPORTE LPMETHANOL PRICESS AVERASE REPORT 1100 20-#ay-B5 - 2400 20-Hau-85
MATERIAL BALANCE SUMMARY

COMPONENT BALANCE (IN-OUT)/IN ¢

STREANS # [PURE GASES - 11 [€1455)-151 (28 - (50431+62448)1
STREAMS LOCATION FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
COMPONENT 3 ——
Qq dift.> < diff.> Qq diff.>
'n '5061800 0036231 0058927
(=1} -0.481826 . -0.64703 0.22985
(0174 -98.20330 -2.1628% 2.37759
N2 =114.57300 -1.71943 -6.09593
e Nede 0.37242 -23.97980
H20 — 100.00000 -267.14400
CH3CH -3.47919 2.62193

DVERALL ELEMENTAL BALANCE (Ke-atoms/hr) ¢

INPUTS QUTPUTS (IN-OUT)/IN
STREAN & 15 S £ 82 &8 TOTAL
STREAN NANE REACTOR FEED RECYCLE PURGE GAS  FLASH 6AS  HMeOH PRODUCT z
CARBON:
o 52,8653 44,0131 2.189 0.0541 — 45.8060 11.4617
o2 2.4514 11.512% 0.7109 0.1372 12,3530 0.7107
O 0.4515 0.4354 0.0249 9.0170 8.0022 §.4825 -1335.5400
OTHERS 0.557¢ 0.5287 0.0325 0.0025 0.1949 0.7588  -34.0186
TOTAL C 65.3261 56,5110 3.4894 0.2128 8.1970 66,4103 -0,1248
HYDROGEN:
H 75.5377 47,8455 2,943 0.0262 50.8280 R2.7144
D 0.0000 0.0000 0.0000 0.0008 0.2002 0.2007 Rede
OTHERS 4.0762 3.8993 0.2408 0.0794 24,4996 28,7191  -604.5820
TOTAL B 79.8139 $1.7M48 3.1951 0.10462 24,4998 79,2458 “0.1657
(XYGENS
TOIAL O 78.239%0 67.5148 4.1668 0.3502 6.2088 78.2426 0,007
NITROGEN:
TOTAL ¥ 1.7608 1.6802 0.105% 0.0017 —— 1.76M -0.2066
TOTAL MASS FLON
(ket/hr) ‘ 2150.2300 1830,1800 113.0080 B.3481 198.6710 2150.2300 0.9002

REACTOR GAS BALMNCE (QUT/IN) ¢

6C#1 6C82
MASS BALANCEs (2) : 100,000 100.000
ELEMENTAL BALANCE, (2) ¢

CARBON 99.925 100.402
HYDROGEN 100,386 100,573
GXTGEN 99.953 100.436
NITROGEN 100,749 100.147
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DATE 22~ Jun-85
TDE @ 03220 PH
TIME INTERVAL: FRON: 0000 2143y
s 2400 21-May
ME(ER OF AVERAGED HOURS ¢ 20
RUN ID NUMBER ¢ EU-X754
FEED 6AS TYPE: . CO-RICH 6AS
REACTOR FEED GAS DMLET TENP.  (des.C) : 145,1
OIL/SLURRY IMLET TEMP., (des.C) @ 245.2
AVE. REACTOR TEMPERATURE (des.C) @ 250.1
REACTOR OUTLET TEMP. (ded.() 248.0
REACTUR 6AS IMLET PRESSURE (kP3) $ M2
PRIMARY SEPARATOR SAS PRESSURE  (kP3) @ 27
6AS SUPERFICIAL VELOCITY {ca/sec) ¢ 9.5
LIUID SUPERFICIAL VELOCITY (ca/sec) ¢ 4.9
SLURRY CONCENTRATION (wt2) ¢ 24,7
SPACE VELOCITY (l/ks-hr) 10735
RECYCLE/FRESH FEED RATIO ¢ 3.61
OIL/SLURRY CIRCILATION RATE (a3/hr) 3 45.0
PROD.SEPARATOR GAS FLORRATE <505 + 5 (ksmol/ne) ¢ 87.45
PURSE GAS FLOW RATE <50>  (kemol/hr) @ 4.66
STREAN & 1 10 15 4 - 4 82
STREAN NWE  FRESH FEED RZTYCLE 6AS REACTOR FEED REACTOR FEED  V/L SEP ]
ON-LDE 608 1 2 1 2 2 1
COMPONENT == ]
<ML LD ML <L <MLD MLD D
74 39.40 28.89 35.07 .11 22.03 25.78 5.73
2] 36.41 .3 30.78 50.79 50,72 0.77 2.8
(017 2,98 14.37 12,07 12.08 13.47 13.64 60,76
2 0.17 1.z 1.05 1.04 1.19 1.18 0.37
oH 0.08 0.862 0.52 0.31 0.58 0.57 0.92
20 0.00 0.00 0.00 0.00 0.03 0.04 0.12
CH30H 0.00 0.51 0.45 0.40 6.92 5.87 7.43
E 0.00 0.02 0.02 .02 0.01 0.02 o1
w1 ] —
COH’S —_—
Ciaaw's — —
CSOR’S — —
ALKAHENES — —
ESTERS = —— S S
ADEDES  — .
nn —— — — [ . —
TOIAL @ 99.01 100.08 99.94 99.95 100.15 99.88 .13
bENSsa/ce 0.005 0.047 0.033 0.033 0.02% 0.0 0.004
AV MOLNT 12,89 2.75 20.78 20.77 339 23.43 34,33
dal/hr 513.4 1855.7 2351.5 2362.0 2097.8 2073.4 Sed
kemol/hr 2.% 82.79 105.35 105.38 93.59 93.41 0.24
Lhrerrod _— — —_—

¥ Coarositions corressond to STREAMT?
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LaPORTE LPKETHANOL PROCESS AVERAGE REPORT 0000 21-Hay—£5 - 2400 21-Hay-85
CONVERSION-SELECTIVITY-PRODUCTIVITY

COMVERSIONS ACROSS REZACTOR 3

6CH 6Cs2
HYDROGEN CONVERSION 0 32.3 3.6
CARBON MONOXIDE CONVERSION (e300 11.4 11.3
CARBON DIDXIDE CONVERSIDNM (43 -0.2 -0.5
RATID H2 CONSUMED/CO CONSUMED : 1.9 1.93
853 See next page far conversions as calc. by overall bal.
SELECTIVITIES: ACROSS REACTOR OVERALL
6C Average 4
CO (4£02)} SELECTIVITY TO METHANDL (Z) ¢ 9.7 982
C0 (4C02) SELECTIVITY 7O ETHAMOL () ¢ — 0.5
3 Methanol in flashed gas not seasured
Ethanol only seasured in rroduct flou
KETHANOL PRODUCTIVITIES 2 YIELDS
spol/hr-ks cat k471000 Na3 fresh Teed  ka/1000 a3 reactor feed
MEDH SOURCE
#s calculated ACRGSS REACTOR .28 74,7 81.4
#s Net MeOH produceds OVERALL balance 26.32 3%1.5 8.6
REACTOR FEED {H2(/C0+1.5C02)} & 0.51
REACTOR FEED {(H2-CD2)/(COHCU2)Y ¢ 0.37
APPROACH TO METHANGL EDUTLYBRIUM  (des.C) @ 7.2
APPROACH TO WATER-GAS ETUSILIBRIIM (ded.C) ¢ Rede
NETHANGL COLLECTED AS Z OF CALCWLATED ¢ 95.8
CALCILATED METHANOL PRODUCTION RATE (Kssol/he) ¢ 8,00
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LaPORTE LPMETHANOL PROCESS AVERAGE REPORT

FATERIAL BALANCE SWAHARY

CONPONENT BALANCE (IN-CUT)/IN @

0000 21-Mau-85 - 2400 21-Mas-85

STREAMS $ [PURE GASES -~ 1] [(1455)-151 [25 - (50451+62448)1
STREANS LOCATION FRESH FEED GAS REACTOR FEED REACTCR EFFLUENT
COMPONENT
< dift.> <Q diff.> < dift.>
;7] -4.30622 1.39404 0.08410
co ~0.78427 ~0,29292 -0.20144
co2 ~57.867770 ~1.19290 1.76804
74 -188.94000 =0.85548 -4.93708
CHe Neds ~0.77463 =26.92900
l'ﬂﬂ ———— Nede '233-13300
CH30H —— g.52121 4.03542
OVERALL ELEMENTAL BALAMCE (Ks-atoms/hr) ¢ .
IPUTS CUTPUTS {INOUT)/IN
STREAM ¢ 13 5 30 82 48 TOTAL
STREAM NAME REACTOR FEED RECYQLE PURGE 6AS  FLASH 6AS  MeON PRODUCT 4
CARBON?
o 33.9256 45,0313 2,5338 0.0566 —— 47.6217 11,0300
‘w 12,7284 11.9001 0.8696 0.1458 12.7154 0.1024
C3tH 0.4183 0.4205 0.0237 0.0178 S.7495 6.2115 -1384.8400
OTHERS 0.5552 0.3345 0.0301 0.0027 0.1839 0.7512 34,3259
TOTAL € 67.2316 37.8864 3.7 0.2229 S.9334 47.2998 -0.1015
HYDROGEN:
2 73.9913 47,3329 2.6914 0.0275 30.5518 31.6788
H20 0.0000 0.0000 0.0000 0.0006 0.1902 0.1908 Nedo
OTHERS 3.9508 3.8566 0.217¢ 0.0831 23,4614 27,5181 -599,04%90
TOTAL K 77,941 91,6895 2.9084 6.1212 B.46516 78,3507 -0.5370
OXYGEN? .
TOTAL O 77.4211 69.2202 3.897% 0.3468 3.5 79.4801 =0.0744
NITROGENS '
TOTAL N 2.1885 2.0978 0.1180 0.0018 — 2.2176 ©  -1.3310
TOTAL MASS FLOW
Cka/hr) 2188.8500 1883.8500 103,9980 8.7658 190.2350 2188.8500 0.0002
REACTOR GAS BALANCE (OUT/INY
6Ci1 6Ce2
HASS BALANCE, (2) H 100.000 100,000
ELEMENTAL BALANCE, (Z) ¢
CARBON 97.815 100.080
HYDROGEN 99.922 101.077
OXYBEN 99,944 100.197
NITROGEN 100,085 101.41%
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LaPORTE LPMETHANOL PROCESS AVERAGE REPORT
ENTRAINED WNODE
PROCESS VARTABLES § ANALYTICAL SUMMARY

DATE ¢ 22-Junr85
TINE @ 03250 PN
TIME INTERVAL: FROM: 0000 22-Mau
T0: 2400 22-May
MRBER OF AVERAGED HOURS ° 23
RUN ID MUMBER @ EU-X754
FEED GAS TYPE!: CO-RICH GAS
REACTOR FEED GAS INLET TEMP. (des.C) 145,7
OIL/SLURRY IMLET TEMP. (ded.C) ¢ 2485.2
AVE. REACTOR TEMPERATURE (ded.C) ¢ 249.9
REACTOR OUTLET TEMP. (ded.C) 248.9
REACTOR GAS INLET PRESSURE (kPa) 2 s
PRIMARY SEPARATOR GAS PRESSURE  (kP3) : 3278
GAS SUPERFICIAL VELOCITY  (ca/sec) : 9.5
LIGUID SUPERFICIAL VELOCITY (ca/sec) @ 4,9
SLURRY CONCENTRATION (wt2) 3 . 24,8
SPACE VELOCITY (L/ke-hr) @ 10664
RECYCLE/FRESH FEED RATIO ¢ 3.97
CI/SLURRY CIRCULATION RATE (s3/hr) M9
PROD.SEPARATUR GAS FLOSRATE &GO> + 5>  (kdmol/hr) @ 87.00
PURGE GAS FLOM RATE <G0>  (kamol/hr) ¢ 4.90
STREAN ¢ 1 by 10 15 258 5% 62
STREAM NAME  FRESH FEED RECYCLE 6AS REACTOR FEER REACTOR FEED  V/L SEP UL SEP FLASH GAS NEDH PRODUCT
ON-LINE 6C3 1 2 1 2 2 1
COMPDNENT =S R
Rt Bal LD oD aanRo LD UL <ML
H S9.24 29.13 B9 ‘35.40 27.22 27.08 973
(1] 35,49 .42 0.73 $0.75 50.78 $0.78 3.4
»174 2.94 14,24 11,94 11.95 13.54 13.54 60.75
.74 0.14 1.05 0.86 0.85 0.97 0.97 8.37
G4 0.08 0.68 0.56 0.35 0.83 Q.64 0.92
120 0.00 0.00 0.00 0.00 0.03 0.05 0.12
CH30H 0.00 0,51 0.,45 0.40 &.57 é.71 7.43
nE 0.00 0.02 0.02 0.02 0.01 0.02 0.2
2S04 —_—
C30H’S —
CAOH’S ——
CSOR'S —
ALKAHENES —
ESTERS —
ALDEHYDES —
BIL —

TOTAL ¢ 98.89 100.05 99.96 99.93 100,13 99.98 99.13
DENS»9/ce 0.005 0.047 0.032 0.032 0.02¢ 0,029 0,004
AV SO BT 12.91 2.66 20.48 20.67 prx 23.34 36.33
Na3/hr 315.9 1840.1 23558.6 2358.7 2089.4 2087.2 3.2
kgsol/hr 23.02 §2.10 105.14 105.14 93.22 93.12 0.23
L/hryrred —

8 Coarositions corresrond to STREANII2
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LaPORTE LPMETHANGL PROCESS AVERAGE REPORT 0000 22-Mau-BS ~ 2400 22-May-85
CONVERSTON-SELECTIVITY-PRODUCTIVITY

CONVERSIONS ACROSS REACTOR ¢

6CH 6Ce2
HYDROGEN CONVERSION ) 32.2 31.8
CARBON MONOXIDE CONVERSION (¢4 B 11.3 11.3
CARBON DIDXIDE CONVERSION (2 0.3 0.5
RATIC H2 CONSUMED/CD CONSUMED : 1.98 1.97
83X See next rade for conversions as calc. by overall bal.
SELECTIVITIES: ACROSS REACTOR OVERALL
GC Averade z
€0 (+C02) SELECTIVITY TO METHANOL Z) : 100.5 98.0
C0 (+C02) SELECTIVITY TO ETHANGL (D) @ — 0.5
3 Methenol in flashed das not measured
Ethanol only seasured in sroduct flow
BETHANOL PRODUCTIVITIES 2 YIELDS
<a01/hrkg cat k271000 Na3 fresh feed ke/1000 Na3 reactor feed
MEDH SDURCE .
#s calculated ACROSS REACTOR 2.3 373.7 81.8
As Net MeOH produceds OVERALL balance 28.40 ) 385.1 79.9
REACTOR FEED {H2(/CO+1.5002)) : 0.52
REACTOR FEED {(M2-CO2)7(CO+C02)) : 0.37
APPROACH TO METHANG. EQUILIBRIUN  (des<.() : 27.5
APPROACH TD WATER-GAS EQUILIBRIUN (des.C) & n.3.
METHANOL COLLECTED AS Z OF CALCULATED 97.0
CALCURATED NETHANOL PRODUCTION RAIE (Kssol/mr) 8,02
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L3PORTE LPNETHANOL PROCESS AVERAGE REFORT 0000 22-#as-85 - 2400 22-Maw-85
BATERIAL BALANCE SUMMARY

COMPONENT BALANCE (IN-OUT)/IN 3

STREANS & [PURE BASES - 11 {{1455)-151 [25 ~ (50#51+62+48)3
STREAMS LOCATION FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
COMPONENT ¢ — ———
q diff.> < ditf.> <Q diff.>
H2 -4,16779 0.87812 0.08509
co -0.95500 -2.94332 -0.00731
- €02 -78.59250 -1.59775 1.85995
M2 -120.89200 -1.19997 -6.79413
CH4 LTI -1.55632 ~24,04330
H20 100.00000 -273.43800
CH30H

OVERALL ELEMENTAL BALANCE (Xo-atoas/hr) 3

INPUTS CUTPUTS (IN-QUT)/IN
STREAN & 15 N S0 82 é8 ToTAL
STREAN NAME REACTOR FEED RECYCLE PURGE GAS  FLASH GAS  MeOH PRODUCT b4
CARBON: ' ' )
o 13,3590 44,672 2.54580 0.0543 — 47.3925 11.1817
co2 12.5617 11.6870 0.4975 0.1397 12.5242 0,292
CH3gH 0.4235 0.4225 0.0252 0.0171 5.8381 6.3009 -1387.B900
OTHERS 0.4002 0.5742 0.0344 0.0024 0.1883 0.7994 -33.199%
TOTAL € 66,5444 57,3580 3.4231 0.237 6.0224 67.0172 -0,1088
HYDROGEN:
H20 0.0000 0.0000 0.0000 0.0006 0.1984 0.1990 Nede
QTHERS 4,1297 4,0356 0,2408 0.0797 23.815% 28.1720  -582.18%0
TOTAL B 78.5700 51.8538 3.0952 0.1086 24,0143 29.0799 -0.6490
QXYGEN:
oL O 78,9234 48.4892 4,0874 0.3514 6.0356 78.9638 -0.0512
NITROGEN:
TOTAL N 1.8083 1.725 0.1028 0.0017 — 1.8270 -1.1431
TOTAL MASS FLDB
(kda/hr) 2173,0700 1860.5000 111,0350 8.4013 193.1110 2173.0500 0.0008

REACTOR GAS BALANCE (OUT/IN) @

6Ll 6C#2
MASS BALANCE, (X) : 100.000 100.000
ELEMENTAL BALANCE, (I) ¢
CARBON 99.912 100.144
HYBROGEN $9.937 100.788
OXYeeN 100.026 100,234
NITROGEN 100,459 100.248
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LaPORTE LPMETHANOL PROCESS AVERAGE REPGRT

ENTRAINED NODE

PROCESS VARIABLES T ANALYTICAL SUMMARY

DATE @ 2-Jun-85
TIE @ 03:58 PH
TIME. INTERVAL! FROM: 0000 23-May
: 2400 23-M3y
MUMBER OF AVERAGED HOURS : 21
RUN ID MMBER : EU-X754
FEED 6AS TYPE: CO-RICH 6AS
REACTOR FEED GAS IMLET TEMP, {ded.() : 143,2
OIL/SLURRY IMLET TEMP. (des.l) @ 245.2
AVE, REACTOR TEMPERATURE (ded.C) ! 230.1
REACTOR OUTLET TENP.  (desd.C) @ 248,0
REACTOR 6AS IMLET PRESSURE (kP2) S470
PRIMARY SEPARATOR BAS PRESSURE  (kPa) @ s279
6AS SUPERFICIAL VELOCITY  (ca/sec) ; 9.5
LIQUID SUPERFICIAL VELOCITY (ca/sec) ¢ 4,9
SLURRY CONCENTRATION (wt2) 2.1
SPACE VELOCITY  (L/ks-hr) ¢ 10429
" RECYCLE/FRESH FEED RATIO ¢ 3.57
OIL/SLURRY CIRCULATION RATE (a3/hr) @ 44,8
PROD.SEPARATOR GAS FLOWRATE <50> + <5 (kgaol/tr) ¢ 87.08
PURGE 6AS FLOW RATE 50>  (kamol/hr) ¢ 4.93
STREAM & 1 S 10 15 258 P 4 42
STREAM NAME  FRESH FEED RECYCLE 6AS REACTOR FEED REACTOR FEED  W/L SEP VA SEP FLASH GAS  MEOH PRODUC
OHLDE 603 1 2 1 2 2 1
COMPONENT ==s=——r= e sszerwmm——s e
<D N0t Bl HuD MDD R Bl WL HOLD
H2 5%.21 .22 5.5 NeA3 27.30 2.2 5.73
o 38,28 N2 50.54 30.58 30.60 0.54 Z3.460
o2 2.94 14,18 11.91 1.7 13.49 13.47 60.74
N2 0.1 1.17 0.97 0.97 1.09 1.10 0.37
(> ] 0.0B 0.7 0.58 0.58 0.8 0.86 0.2
H20 0.00 Q.00 0.00 0.00 0.03 0.05 0.12
CH3H 0.00 0.50 0.43 0.39 §.99 6.89 7,43
e 0.00 0.02 0.02 0.02 0.01 0.02 o.21
C250H —_— ——
C3H‘S
CAN’S ——
CS0H’S —— —_—
ALKAHENES -_—
ESIERS —— —_—
ALDEHYDES S— —_—
m [PUR—
ToTAL ¢ 98,67 100,01 $9.80 99.89 100,17 99.93 99.13
BENSya/ce 0.005 0.047 0,032 0.032 0.029 0.029 0,004
AV.MOL.UT 12.88 2.82 20,84 20,65 23.28 23.29 36.53
Ma3/hr 3146.3 1841.4 235642 2357.0 2090.3 2089.7 S.1
ksmol/hr 23.03 82.15 105.12 105.16 93.26 93.23 0.23
Lhrereod —_—

X Coaresitions correseond to STREAMEI2
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LaPORTE LPHETHANOL PROCESS AVERAGE REPORT 0000 23-4a3-85 - 2400 23-Haw-85
CONVERSTON-SELECTIVITY-PRODUCTIVITY

CONVERSIONS ACROSS REACTOR ¢

6C#t 6C42
NYDROGEN CONVERSION o 31.7 3.7
CARBON MONOXIDE CONVERSION o e 11.3 113
CARBON DIOXIDE CONVERSION {2) : 0.4 0.4
RATIO H2 CONSUMED/CO CONSUMED H 1.96 1.97
e See next »age for conversions as cale. bu overall bal,
SELECTIVITIES: ACROSS REACTOR OVERALL
BC Averade  §
€0 ($C02) SELECTIVITY TO METHANOL (2) 3 101.4 98.9
CO ($#C02) SELECTIVITY TO ETHANGL (XD < — 0.5
% Methanol in flashed sas not seasured
Ethanal only seasured in sroduct flow
METHANOL PROBUCTIVITIES & YIELDS
gaol hr-kd cat 471000 Na3 fresh feed ke/1000 Na3 rezctor feed
MEDH SOURLE
#is calculated ACROSS REACTOR 28.72 I74.8 82.1
#s Net NeQH produceds DVERALL balance 25.96 /3 75 S 7.8
REACTOR FEED {H2(/C3+1.5C02)) @ 0.52
REACTOR FEED {(H2-CO2)/(CO+C02)} 3 0.38
APPROACH TO METHANOL EDUILIBRIUM -~ (ded.C) 3 27.4
APPROACH TD WATER-GAS EQUILIBRIUN (ded.C) Ne3e
NETHANGL COLLECTED AS Z OF CALOIRATED ¢ 96.5
CALCILATED METHANOL PRODUCTION RATE (Kemol/hr) ¢ 6,04
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LaPORTE LPMETHANOL PROCESS AVERAGE REPORT 0000 23-Hau-85 - 2400 23-Hau-85
MATERIAL BALANCE SIMMARY

COMPUNENT BALANCE (IN-OUT)/IN ¢

STREANS # [PURE BASES - 11 [{1455)-151 IS - {50451+62448)1
STREANS LOCATION FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
COMPONENT @
& dift.> < ditt.> & diff.>
co -0.47338 -0.56954 -0.03101
e17] -97.59070 -1.60379 1.81458
74 ~175.71300 ~2.20989 -3.50176
CHe N.3. -1.38914 =2,67510
H20 Na3s ’301.6,800
CH30H -0.32388 3465215

OVERALL ELEMENTAL BALAMCE (K¢-atows/hr)

INPUTS OUTPUTS (IN-OUT) /N
STRERN 3 15 55 50 82 &8 TOTAL
STREAM NAME REACTOR FEED RECYOLE PURGE GAS  FLASH GAS  NeOH PRODUCT b4
CAREON: : ’
co 53.1894 44,5128 2.6704 0.0541 — 47.2573 11.1527
(2174 12.264 11,4505 0.8988 001392 ———— 12-48& 0.3044
CH3oH 0.1 0.4108 0.0248 0.0170 S.8255 §.2779 -1423.2700
OTHERS 0.4258 0.9975 0.0358 0.0025 0.1755 0.8113  -29.4463
TOTAL € 66.7537 S57.1916 3.4595 0.2128 6.0009 66.8348 <0.1215
HYDRBGEN:
7} 0.0000 0.0000 0.0000 0.0004 0.2271 0.2276 Neds
OTHERS 4.188¢ 4.0483 0.2440 0.0794 25,7535 28,1451 -572.0320
TOTAL H 78.7042 32,0745 3.1226 0.1062 23.9306 79.2839 ~0.7356
OXYGENS
TOTAL O 73.6724 68,2522 4,093 0.3502 6.0307 78,7354 ~0.0814
NITROGEN:
TUTAL MASS FLOW
(ke/hr) 2171.2000 1858,4300 111.4530 8.3581 192.7410 2171.1900 0.0003

REACTOR EAS BALANCE (OUT/IN) @

eCtL 6042

MASS BALANCE, (1) . 100.000 100.000
. ELEMENTAL BALANCE; (I) §

CARBON 100.005 100.219

HYDROGER 100.477 101.079

Oxvsen 100.123 100.292

NITROSEN 100.582 99.4%6
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LaPORTE LPMETHANOL PROCESS AVERAGE REPORT
ENTRAINED MODE
PROCESS VARIABLES I ANALYTICAL SUMMARY

LTI

DATE ¢ 22-Jun-85
TINE 3 04207 PM
TIME INTERVAL: FROM: 0000 24-Hay
T0: 2400 24-¥au
NUMBER OF AVERAGED HOURS @ 24
RUN ID MRBER X754
FEED GAS TYPE: CO-RICH GAS
REACTOR FEED 6AS TMLET TEMP. (des.C) @ 145.3
OIL/SLURRY INLET TEMP. (ded.C) : 2452
AVE, REACTOR TEMPERATURE (ded.C) @ 250.0
REACTOR OUTLET TEMP. (ded.O) 2 248.0
REACTOR BAS IMLET PRESSURE (kP3) @ 5470
PRIMARY SEPARATOR GAS PRESSURE  (kP3) @ 279
GAS SUPERFICIAL VELOCITY  (ca/sec) @ 9.9
LIQUID SUPERFICIAL VELOCITY (ca/sec) | 4.9
SLURRY CONCENTRATION (ut2) ¢ - 5.4
SPACE VELOCITY (l/ks-hr) @ 10451
RECYCLE/FRESH FEED RATIO ¢ 3.54
OIL/SLURRY CIRCULATION RATE (ad/hr) @ 4.7
PROD.SEPARATOR GAS FLOWRATE <30> + 5> (kasol/hr) ¢ 86.82
PURGE GAS FLDW RATE <50>  (kdmal/hr) ¢ S.06
1 S 10 15 =t 25t 62 58
FRESH FEED RECYCLE GAS REACTOR FEED REACTOR FEED  V/L SEP Y/ SEP FLASH GAS  MEDH PRODUCT
1 2 1 2 2 :
F———————— R ____]
<D HRD oLy LD 1( 1 b LD Uy WTD
o8.88 29.36 35.31 35.94 27.41 Z.32 3.73 —
35.58 H.34 S0.74 .71 S0.7%9 0.77 23.60 —
2,72 13.77 11,58 11.36 13.10 13.11 60,76 —
0.17 1.2 1,01 1.00 1.13 1.13 ¢.37 —_—
0.09 0.71 0.58 0-58 0.88 0.86 0.92 —_—
0.00 0.00 0.00 0.00 0.03 0.04 0.12 1.05
0.00 0.50 0.43 0.38 697 4.90 7.43 §5.58
0.00 0.02 0.02 0.02 0.01 0.01 0.2t 0.00
—— 0.76
—— 0029
— 0.2
—— 0.135
— 0.00
—— On“
—— 0.00
—_— 1.2
98.65 99.90 99.87 99.79 100,10 99.95 99.13 100.00
0,005 0,047 0.022 0.032 9.029 0.029 0.004 0.790
12,94 2.52 20,57 20,36 23,19 23.20 36.53 32.46
318.2 1822.8 234802 2351.5 208405 2083.4 4.8 _—
3.12 81.76 104.76 104.91 93.00 92.95 0.2 8.06
— 248.73

3 Cosrositions corresrond to STREAMIZ2
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LPORTE LPMETHANOL PROCESS AVERAGE REPORT 0000 24-Maw-BS - 2400 24-Kay-85
CONVERSION-SELECTIVITY~PRODUCTIVITY

CONVERSIONS ACROSS REACTOR

st 632
- HYDROGEN CONVERSION (04 31.7 3.6
CARBON MONOXIDE COMVERSION 2 11.2 112
CARBON DIOXIDE CONVERSION (2) : -0.5 -0.5
RATIO H2 CONSWMED/CD CONSUNED : 1.98 1.98
M See next rade for conversions zs cale. by overall bal.
SELECTIVITIES: ACRASS REACTOR OVERALL
&C Average ¢
CO (4002) SELECTIVITY TO METHANDL (I) ¢ 101.8 98,5
CO (4C02) SELECTIVITY TD ETHANOL  (Z) ¢ — 0.5
T Kethanol in flashed gas not sessured
Ethanol only measured in sroduct flov
NETHANOL PRODDETIVITIES ¢ YIELDS
daal/hr—kg cat ka/1000 Na3 fresh feed k4/1000 ¥a3 reactor feed
MEDR SOURCE
#s calculated ACROSS REACTOR 28.76 7.3 82.0
As Net MeOH rroduced» OVERALL balance 28.24 385.1 80,5
REACTOR FEED {H2(/C0+1.5C02)> ¢ 0.52
REACTOR FEED {(H2-C02)/(CO4C02)} 0.3%
APPROACH TO METHANOL EDUTLIBRIUN (ded.C) : 2.8
APPROACH TD UATER-6AS EQUILIBRIUY (des.C) : Ne3e
NETHANOL COLLETTED AS 2 OF CALCULATED H 97.4
CALCULATED METHANOL PRODUCTION RATE (Kanol/hr) ¢ 8.02
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LaPORTE LPMETHANOL PROCESS AVERAGE REPORT 0000 24-H#ay-B5 - 2800 24-Naw-83
MATERIAL BALANCE SUMMARY

COMPONENT BALANCE (IN-OUTV/IN @

STREAMS ¢ {PURE GASES - 11 [(1#35)-131 [25 - (S0+51+462¢58)1
STREANS LOCATION FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
COMPONENT ©
& difto> Q dtto < dift.>
2 -3.05297 0.89342 ~0.056%0
co -0.70461 -0.50240 0.11529
cz -97.98210 ~1.42743 1.87560
N2 -183.33000 -2.35201 -4,488%0
CH4 Nede -1.51079 -21.18570
H20 — Ne3e -359,45300
CH3H _— 1.93525 2404687

OVERALL ELEMENTAL BALAMCE (Kg-stoms/hr)

INPUTS QUTPUTS (IN-OUT)/IN

STREAN # 1S S 0 &2 &8 TOTAL
STREAN NAME REACTOR FEED RECYCLE PURGE 6AS  FLASH GAS  MeQH PRODUCT 4
CARBONS
(> 1] 53,2002 - 44,4258 2.7487 0.0505 47.2250 11.2314
o2 12,155 11.2555 0.89564 0.1301 12,0820 0.35%0
CH3GH 0.3579 0.4049 0.0251 0.0159 S5.8633 . 4.3092 -1485.5000
OTHERS 0.6266 0.59462 0.035% 0.0024 0.1754 0.8111  -29.4340
ToTAL € 66.3503 56,6824 3.5070 0.1989 6.0389 68,4272 -0.115%
HYDROGEN:
K2 74,5628 48.0121 2.5706 0.0245 91,0072 31,5916
H20 ©.0000 0.0000 0.0000 0.0005 0.2291 0.2297 Nede
OTHERS 4.1355 4.0424 8.2501 0.0742 23,9052 28,2720 -583.4760
TOTAL H 78.6793 52,0545 3.2207 0.0992 28.1384 79.508% -1.0287
O(YGENS
TOIAL O 77.84682 57,3506 4,1877 0.3273 5,085 = 77,951 -0.0731
NITROGEN:
TOTAL N 2.1058 1.9804 0.1225 0.0015 2.1045 0.1105
TOTAL MASS FLDW
(keshir) 2155.4400 1840.7500 113,8900 7.8213 -193.9720 2154.4400 £.0002

REACTOR GAS BALANCE (QUT/IN) ¢

&8 6082
MASS BALANCE, (2) : 100,000 100.000
ELEMEMTAL BALANCE» (Z) @
CARBON 100.047 100.241
HYDRDSEN 100,363 100.977
OXY6EN 100.186 100.314
NITROGEM 99.95% 100.117
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DATE ¢ 22-Jun~85
TOE 04:15 PH
TIME INTERVAL S FROM? 0000 25Nay
s 2400 25-M3y
NUMBER OF AVERAGED MOURS : 3
RUN ID MBBER -7
FEED GAS TYPE: : CO-RICH GAS
REACTOR FEED GAS IMLET TENP.  (des.() 145.46
OIL/SLURRY INLET TEMP. (ded.C) : 45,1
AVE. REACTOR TENPERATURE (dew.C) @ 249.9
REACTOR OUTLET TEMP,  (ded.C) 247.8
REACTOR GAS TMLET PRESSURE (kP3) ¢ “7n
PRDtARY SEPARATOR GAS PRESSURE  (kPa) ¢ 278
GAS SUPERFICYAL VELOCITY  (ca/sec) ¢ 2.4
LIGUTD SUPERFICIAL VELOCITY (ca/sec) 4.9
SULRRY CONCENTRATION: (wt2) ¢ 25.2
SPACE VELOCITY (1/ks-hr) : 10431
RECYCLE/FRESH FEED RASID ¢ 3.5
OIL/SLURRY CIRCILATION RATE (a3/hr) : “.7
PROD,SEPARATOR 6AS FLOMRATE G0 + G5 (kawol/nir) ¢ B6.83
PURGE 645 FLOW RATE 50>  (kamol/hr) ¢ W24
STREAM & 1 k- 10 13 o 4 o &2
STREAN MNC  FRESH FEED RECYCLE GAS REACTOR FEED REACTOR FEED U4 SEP YL SEP FLASH GAS  MEDH PRODUCT
N-LDE 608 1 2 1 2 2 1
CIRPONENT Se—sesoeee  geseee——ee === amre=—uss Ssoe—oseeee
= oD a0 oo e TS anp oD 2 S
) 58.74 29.43 35.45 35.65 2.5 27,18 5.73
o 36.82 54,40 50.74 50,79 50.81 50.78 Z.60
2 3.02 13.72 11.34 11.56 13.05 13.08 60,76
[ 7] 0.16 1.13 0.93 0.5 1.05 1.06 0.33
M 0.10 0.72 0.5% 0.59 0.67 0.67 0.52
[ 7.1 0.00 0.00 0.00 0.00 0.03 0.05 0.12
CH30H 0.00 0.50 0.43 0,39 .94 8.87 7.3
e 0.00 0.02 0.02 0.02 0.01 0.01 0.2
L2t
or 1 ———
Cami’s ——
CSH‘S —
ALKAMENES —
ESTERS ——
ALBENYDES —
on —

TOTAL ¢ 98.43 99.93 99.74 9,52 100.10 99.71 99.13
DENSys/cc 0,005 0.047 0.032 0.032 0.029 0.029 0.004
AVNOL T 13.01 22.49 20.57 20,54 .14 3.2 38.53
¥a3/hr S18.1 1628.9 23M.3 z47.0 2082.4 2078.1 4.8
kemoi/hr 23.11 81.5%9 104.59 104,71 .71 92.42 o2
Lrrrod

¥ Coarositions corresrond to STREAMET?
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LaPORTE LPHETHANOL PROCESS AVERAGE REPORT 0000 Z5-May-85 - 2400 25-Hay-B5
CONVERSION-SELECTIVITY-PRODUCTIVITY

CONVERSIONS ACROS5S REALCTOR 2

6C81 5Ce2
HYDROGEN CONVERSION 2 32.1 31.5
CARBON NONOXIDE CONVERSION () 3 11.4 11.2
CARBON DIOXIDE CONVERSION o -0.1 0.2
RATID H2 CONSUMED/CO CONSWREED : 1.97 1.97
22t See next pase for conversions 3s calc. by overall bal.
SELECTIVITIES: ACROSS REACTOR OVERALL
6C Averase 3
C0 (4002) SELECTIVITY TO METHANGL (D) ¢ 9.9 98.0
€0 (4C02) SELECTIVITY TO ETHANGL (Z) — 05
2 Ydethanol in flashed 35 not seasured
Ethanol only seasured in rroduct flow
METHANDL PRODUCTIVITIES ¢t YIELDS
saol/hr—kd cat kd/1000 a3 fresh feed k471000 ¥a3 reactor feed
KEH SIURCE
As calculated ACROSS REACTOR 25,38 3569.9 81.7
#s Net NeDH rroducedy OVERALL balance 2.468 7.3 78.9
REACTOR FEED (H2(/CO+1.5C02)) 2 0.52
REACTOR FEED {OR2-CO2)/(COMCOR)) @ 9.39
APPROACH TO METHANOL ENUILIDRITM  (des.D) 8.2
APPROACH TD BATER-GAS EDUILIBRTUM (des.D) ¢ Nede
METRANOL COLLECTED AS Z OF CALCIAATED @ 95.9
CALCULATED METHAMOL PRODUCTION ATE (Kesol/hr) @ 5.98
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LPORTE LPMETHANOL PROCESS AVERAGE REPORT 0000 25-May~85 - 2400 25-Maw-g5
MATERTAL BALANCE SIBMARY

STREANS & [PURE GASES - 13 [(1455)-13] - (50451462448) 3
STREAMS LOCATION FRESH FEED 6AS REACTOR FEED REACTOR EFFLUENT
COMNPONENT : ——— ——— ——
< ditf.> a dirt.> Q dire.>

H2 -1,977t4 0.89827 0.08619

co ~0.7140% ~0.41814 =0.06332

m '94'05890 '1079095 10713“

N2 ~153.74600 =-1.99277 =5.88258

(/] Nede '0049542 -ﬂ.m

H20 —_— Nede -237.91800

eurs QUTPUTS (IN-BUT)/IN
STREAM 3 15 L) 50 2 &8 TaTaL
STREAM NAE REACTOR FEZD RECYOLE PUREE 6AS  FLASH 6AS MelH PRUDUCT b4
CARBON: '
co 3.7 44,3875 2.8480 0.0504 ————— 47.2862 11.0797
(217 12.1081 11.1982 0.7185 0.1303 — 12.0470 0.5041
CH30H 0.4045 0.4039 0-059 0.0159 SQW ‘om '!427-6700
OTHERS 0.4310 0.4057 0.0389 0.0024 0.1765 0.835 -3,5134
ToTaL € 66.319 35,5954 3.6313 0.1993 S92 66.33%2 ~0.0244
HYDROGEN:
74 74.5558 48.032 3.081% 0.0244 — 51.138% 31.5045
H20 0.0000 0.0000 0.0000 0.0005 0.2176 0.2181 Neds
JTHERS 4.1775 4.0758 0.2815 0.0743 23.3976 27.809% ~5£5.5790
TOTAL B 78.8374 32.1078 3.3434 0.0994 2.4152 79.1658  <0.4155
xXveen: .
TOTAL O 77.8186 62.2083 4.311 0.3280 S.9350 77.7824 0.0439
NITROGEN:
TOTAL X 1.9507 1.8395 0.1180 0.0016 — 1.9591 =0.4295
TUTAL MASS FLDw
ke/tr) 2150.2400 1834.9100 17.7320 7.5379 189,7900 A0.2200  -0.0003

REACTOR GAS BALANCE  COUT/TN)

&6C81 6C12
MASS DALANCE, () . 100,000 100.000
BEMENTAL BALANCE, (D) ¢
CARRON 99.828 100.120
HYDROGEN 99.899 100.921
Q7Gx 99.9G 100.170
NTTROGEN 100,717 99.677
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LaPORTE LPMETHANOL PROCESS AVERAGE REPURT

ENTRAINED MODE
PROCESS VARIABLES L ANALYTICAL SUMMARY

DATE 2-Jun-85
TDEE 04223 PH
TIME INTERVAL: FRONS 0000 26—May
H 2400 26-May
MABER OF AVERAGED HOURS : ] 24
RN ID MRGBER © EU-X754
FEED 6AS TYPE!: CO-RICH 6AS
REACTOR FEED 6AS IMLET TEMP., (ded.C) ¢ 145.4
OIL/SLURRY INLET TEMP., (des.C) @ 244.9
AVE. REACTOR TEMPERATURE (ded.C) ¢ 249.9
REACTOR OUTLET TEMP.  (des.O) 247.4
REACTOR 6AS IMLET PRESSURE (kP3) & S473
PRIMARY SEPARATOR GAS PRESSURE  (xPa) ! 3279
GAS SUPERFICIAL VELDCITY  (cw/sec) 9.9
LIQUID SUPERFICIAL VELOCITY (ca/sec) 4.9
SLURRY CONCENTRATION (utD) ! 25.2
SPACE VELOCTTY (L/ke-hr) 10447
RECYDLE/FRESH FEED RATIO @ 3.94
OIL/SLURRY CIRCILATION RATE (al/hr} @ M.7
PRUD.SEPARATOR GAS FLOWRATE <50> + <53 (kamol/hr) 87.08
PURGE GAS FLOW RATE 50>  (kesol/hr) ¢ 5.27
STREAM + 1 55 10 15 p- 4 =z
STREAN MAME  FRESH FEED RECYQLE GAS REACTOR FEED REACTOR FEED VA SEP VL SEP
ON-LINE 608 1 2 1 2 2 1
COMPONENT =———wmoar SEEssTmISTsT SSmmwhmmooTs SoooUee—nDs ——m————eewe semeeee—
==——soe——= /D N 1Bl <HLD ML oL LD
o 98.77 29.35 35,86 I5.86 .8 22.54
(1) 36,82 34.36 S0.77 50.80 0.8 30.81
817 3.11 13.92 11.73 11.55 13.28 13.27
7] 0.12 0.8 0.70 0.70 0.79 ¢.80
(> ] 0.10 0.75 0.82 0.82 0.4% 0.70
H20 0.00 0,00 0.00 0.00 0.05 0.06
CH3OR 0.00 0.50 0.43 0.38 653 6.87
D 0.00 0.02 0.01 0.02 0.01 0.01
Ca50n
Con’s
cai’s
CSoR’sS
ALKATENES
ESTERS ——
ALBEHYDES
nn_ —

TOTAL @ 98.73 99.94 99.92 99.93 100.18 100.05
DB ss/ce 0.005 0.047 8.032 0.032 0.029 0.02¢
AU MOL.UT 13.03 22.49 20,56 20.56 " 23,15 43.17
Na3/hr 918.4 1833.4 2Z355.1 355.1 2091.4 2090.2
kesnl/hr 3.13 81.80 105.07 105.07 3.3 93.25
IMmrerrod —

3 Cosrositions corresrond to STREAMS32
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LaPORTE LPMETHANDL PROCESS AVERASE REPORT 0000 26-Hay~B5 - 2400 26~Hay-g5
CONVERSION-SELECT IVITY-PRODUCTIVITY

CONVERSIONS ACROSS REACTOR :

1 6CH2
HYDROSEN CONVERSION 02 31.5 31.2
CARBON MONOXIDE CONVERSION 2y 3 11.2 11.1
CARBON DIOXIDE CONVERSION 0 2 0.4 0.2
RATIO H2 CONSWMED/CD CONSIHED : 1.98 1.97
1T See next rase for conversions g c3lc. by overall bal.
SELECTIVITIES: ACROSS REACTOR OVERALL
6C Averazse b 4
C0 (4£02) SELECTIVITY TO METHANOL (X) ¢ 101.5 97.7
C0 (#02) SELECTIVITY TD ETHANOL @) ¢ —— 0.5
3 Methanol in flashed gas not segsured
Ethanol only measured in rroduct flow
METHANDL PRODUCTIVITIES 2 YIELDS
da0l/hrkg cat k471000 Na3 fresh fesd k971000 ¥a3 reactor foed
¥EDH SOURCE
fis calculated ACROSS REACTGR 26.69 371.1 81.7
As Net NeOM produced; CVERALL balance 26,32 ’ 366.0 80.4
REACTOR FEED {H2(/TD#1.5082)} 0.52
REACTCR FEED {(H2-C02)/(CO4C02)} 0.33
APPROACH TO METHANOL EDUTLIBRILR (des.C) ¢ 28.5
APPROACH TO WATER-GAS EDUTLTBRIUM (des.C) : Rede
METHANOL COLLETTED AS I OF CALOATED @ 97.9
CALCIRATED METHANOL PROBUCTION RATE (Kangl/hr) ¢ 6.01
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LaPORTE LPMETHANOL PROCESS AVERAGE REPORT

MATERIAL BALANCE SUMMARY

COMPONENT BALANCE (IN-OUT)/IN @

0000 25-Mau~85 - 2400 26-Naw-83

STREANS § [PURE GASES ~ 13 £(1459)-13] £25 ~ (S0451+462448)1]
STREANS LBCATION FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
COMPOMNENT ¢
< diff.> Q diff.> Q diftD>
co -0.88195 -0.83117 0.21924
o2 -§3.16790 ~1.99664 2.03403
m ‘103-29000 _ZQW '6.74562
CHA Nedo ~1,65062 =21,70000
H2D 100.00000 -160.79500
OVERALL ELEMENTAL BALANCE (Ks-atoms/hr) ¢
INPUTS CUTPUTS {IN-QUT>/IN
STREAN & 15 5 50 82 68 TOTAL
STREAM NAME REACTOR FEED RECYQLE PURGE GAS  FLASH GAS  MeOH PRODUCT 4
CARBON:
o R3.3730 44.4513 2.8630 0.05235 — 47.37267 11.2345
ca2 12,2427 11,3822 0.7329 0.1350 12,2501 0.74%9
S04 0.4031 0.4056 0.0241 0.0163 5.8799 6.3282 -1470.0200
UTI'ERS 0.4456 0.6301 000‘06 0.0025 0.1752 008484 '2702729
TOTAL < 66,7853 56,8792 3.6625 0,2065 6.0552 66,8033  -0.0272
HYDROGEN:
H 74,9387 48,3465 3.1132 0.02% 51.4851 31,2970
K2e 0.0000 0.0000 0.0000 0.0003 0.2252 0.2257 Neds
TOTAL H 79.2574 32.5243 3.3822 0.1030 24,1965 80.2060 -1.1948
OXYGEN:
TOTAL O 78.4814 67,5488 4.3561 0.3398 6.0841 78.4288 0.0671
NITROGEN:
TOTAL N 1,479 1.38863 0.0893 0.0015 1.4772 0.1238
TOTAL BASS FLOW
{ka/hr) 2160.2500 1839.2400 118.4340 8.119% 194.4550 2160.2500 -0.0001
REACTOR 6AS BALANCE (OUT/IN) 3
6031 6C#2
MASS BALANCEr (1) : 100.000 100.000
ELEMENTAL BALANCE, (T} 2
CARBON 100.044 100.170
HYDROGEN 100.392 101.088
OXYGEN 100.164 100.25¢
NITROGEN 101,403 100.106
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