LaPORTE LPHETHANOL PRICESS AVERWSE REPORT

0200 04-Jur—85 - 2400 04-Jun-85

MATERIAL BALANCE SUMMARY
COMNPONENT BALANCE (IN-QUT)/IN ¢
STREAMS § [PURE BASES - 1] C(1455)-131 025 - (50451+62468)2
STREAMS LOCATION FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
COMNPONENT ¢ ,
Q dift.> < diff.> <Q diff.>
H2 '1 -79007 2045074 —OOW
co -0.57083 0.67814 0.05357
(17 -93.45550 =0.57243 1.64797
N2 %067400 '0.32608 -7-82948
o4 N =0.21018 -23.456%0
H20 Neds -134.17800
CH30H — 1.2587y 2.16445
OVERALL ELEMENTAL BALANCE (Ke-atoms/hr) ¢
IPUTS OUTPUTS (IN-UT)/IN
STREANM ¢ 15 » S0 82 (] TOTAL
STREAN NAME REACTOR FEED RECYCLE PURGE GAS  FLASH GAS  MeOH PRODUCT z
. .
co 33.0749 44,4571 2.8558 0.0560 — 47.3709 10.72471
co2 12,4837 11.596 0.745 0.1441 S — 12,4483 0.3001
CH30H 0.4328 0.4585 0.0295 0.0176 S.8209 6.1265 -1253.0500
OTHERS 0.5732 0.5645 0.0363 0.002 0.1495 0.7529 -25.4985
TOTAL C 66.6067 57,0418 3.6641 0.2204 S.7704 86.6967 ~0.1351
HYDROGEN:
n2 3. 2193 49.321 3.1685 0.0272 52,5217 30.1752
H20 0.0000 0.000¢ 0.0000 0.,0006 0,242 0.2248 Redo
OTHERS 4,299 4.1232 0.264% 0.0822 22,8684 Z7.3388  -545.3170
TOTAL H 79,4493 S3.4493 3.4333 0,1100 23.0927 80,0853  -0.8006
YGEN?
TOTAL 8 78,5141 68.0524 4.3714 0.3827 S.z1» 78.5984 =-0.1076
NITROSEN?
TOTAL N 1.3464 1.2931 0.0832 0.0018 — 1.3801 -1.0033
TOTAL MASS FLOM :
Get/hr) 52,7700 1845.0000 118.3140 8.6864 185.3810 2157.7700 0.0003
REACTOR GAS DALANCE (OUT/IN) @
&n R
MNASS BALANCE, @) : 100,000 100,000
ELEENTAL BALANCE: (D) :
CARBOM 100.022 100.135
HYDROGER 99.952 100.767
s 100,041 100.209
NITROGEN 100.724 101.151
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LaPORTE LPMETHANOL PROCESS AVERAGE REPDRT

ENTRAINED KMODE
PROCESS VARIABLES $ ANALYTICAL SUMMARY
==
DATE 2 2-Jun-85
TE ¢ 05326 Pu
TIME INTERVAL: FROM: 0200 05-Jun
¢ 2300 05-hn
MREER OF AVERABED HOURS ¢ 2
RUN ID MiMBER ¢ EU-X734
FEED 64S TYPE: CO-RICH BAS
REACTOR FEED 6AS INLET TENP. (dee.() 145.4
OIL/SLURRY INLET TENP. (des.() ¢ 245.1
AVE. REACTOR TEMPERATURE (ded.C) 249.9
REACTOR OUTLET TEMP. (ded.[) : 247,46
REACTOR GAS IMLET PRESSURE (kPa) 456
PRIMARY SEPARATOR GAS PRESSURE  (kP3) ¢ =272
64S SUPERFICIAL VELOCITY (ca/sec) ¢ 9.3
LIQUID SUPERFICIAL VELOCITY (ca/sec) @ 5.0
SLURRY CONCENTRATION (wt2) 2 4.8
SPACE VELOCITY  (1/ke-hr) @ 10439
RECYCLE/FRESH FEED RATIO o 3.41
ONL/SLURRY CIRCULATION RATE (a3/hr) ¢ -45.7
PROD.SEPARATOR BAS FLDWRATE <50> + S (kesol/hr) ¢ 87.45
PURSE GAS FLOW RATE 50>  (kdmol/hr) ! S5.29
STREAN ¢ 1 b 10 15 S . g &2
SIREAN NA"E  FRESH FEED RECYCLE 6AS REACTOR FEED REACTOR FEED VL SEP un, Sep FLASH 6&S
ON-LINE 6Ch 1 2 1 2 2 1
COMNPONENT s=——yrrer= SETEme=—oo———
=== LD <MLD <QoLD WL <MD oD 2 1 ol
w2 S7.5 2.70 HS? 35.59 .85 .55 373
co 7.2 M2 $0.80 50.93 50.93 50.87 3.6
o2 3.5 14.01 11.87 11.88 3.3 13.33 §0.26
2 0.14 0.77 0.83 2.8 0.4% 0.72 0.37
(o} 0.12 0.65 .53 0.54 0.41 0.62 0,92
HD 0.00 0.00 . 0.00 0.00 0.05 0.01 0.12
[agi ] 0.00 0.55 0.48 0.3 .64 §.64 7.43
NE 0.00 0.02 ‘0.01 0.02 0.00 0.01 0.2
w0 ] . —_— —— ———
cm's ——
oow's — — ——
SmR‘s — — —
ALKAENES —— —
ESTERS
ALDERYDES
on
TOTAL ¢ 98.29 100.02 99.92 9.9 100.11 99.94 99.13
mrycc 0.005 0.044 0-032 0-0& 0.02¢9 0.029 0,004
ARNIL BT 13.43 2.48 20.61 20.61 23.10 .12 35.53
Ma3/hr SL.1 1844.0 2351.4 Z331.2 2097.7 2095.6 3.1
kenol/hr 24.14 .34 104.91 104,90 93.59 93.49 0.23
L/beeerod —

2 Cowrositions corresrond to STREAMEZ2
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LaPORTE LPMETHANOL PROCESS AVERAGE REPORT 0200 05-Jun-85 - 2300 05-Jun-65
COMVERSTON-SELECTIVITY-PRODUCTIVITY

CONVERSIONS ACROSS REACTOR :

6CHL [~ o V]
HYDROGEN COMVERSION 3 30.5 30.2
CARBON MONOXIDE COMVERSION ) 2 10.8 10.8
CARBON DIOXIDE CONVERSION (¢4 =-0.1 0.2
RATIO H2 CONSIRED/CO CONSIED : 1.99 1.99
IR See next rage for conversions as calc. by overall bal.
SELECTIVITIES: ACROSS REACTOR QVERALL
6C Averase ;
CD (4C02) SELECTIVITY TO METHANOL () @ 100.9 98.5
€0 (#002) SELECTIVITY TO ETHANOL (D) —— 0.5
% Methanol in flashed 225 not seasured
Ettanol only seasured in sroduct flow
‘BRETHANOL PROBUCTIVITIES 3 YIELDS
da0l/irks cat ke/1000 ¥e3 fresh feed ke/1000 Na3 reactor feed
IR SURCE
#s calculated ACROSS REACTOR &.93 39.3 78.1
#s Set Nellf rroducedr OVERALL balaoce 8.3 3.2 76:2
REACTOR FEED OR2(/CO4L.SCX2)) ¢ 682
REACTOR FEED {(H2-CO2)/(COHOD)} .38
APPROACH TO METHAMDL. EDUILIDRIUN (dest.C) 2.9
APPROACH TD WATER-GAS EDUTLIBRIUN (des.() Nede
METHANOL COLLECTED AS X OF CALCIRATED 9.8
CALOIRATED METHANOL PRODUCTION RATE (Ksmol/hir) .73
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LaPORTE LPMETHANOL PROCESS AVERASE REPORT

MATERIAL BALANCE SLBMARY

COMPONENT BALANCE (IN-OUT)/IN 3

0200 05-Jun-85 - 2300 05-Jun-85

STREANS § CPURE GASES - 13 {(1455)-15] £25 - (50451452448)1
STREAMS LOCATION FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
COMPONENT ¢
Q diff.> Q dift.> < dift.>
.74 =1.50439 2.49684 0.08194
o ~0.49040 0,74421 0.10341
o2 ~93,50020 -0.54324 1.461889
| 7] ‘1090977” 1057016 -12.27890
CHe Nede -0.06039 -25.16520
Ho 100,00000 =138.02000
m — lcm 2-591”
OVERALL ELEMENTAL BALANCE (K¢-atoms/hr) ¢
INPUTS oUTUTS (IN-TUT)/IN
STREAM ¢ 5 -1 0 62 é8 TUTAL ’
STREAN NAME REACTOR FEED RECYOLE PURGE 6AS  FLASH GAS  HeOM PRODUCT 4
CARBONS »
2] 33.3182 4.7334 2.8750 0,053 47,8628 10,6070
O 0.4520 0.4567 0.0294 0.0148 S.5478 4.,0507 -1238.4800
OTHERS 0.5844 0.55% 0,0355 0.005 0.1522 07422 -27.1037
TOTAL C 66,8139 37.2764 3.6825 0.2099 S.7000 64.8688  ~0.082
HYDROGEN?
H2 74,6539 48,9205 J.1452 0.0y — 32,0916  30.222%
H20 0.0000 0.0000 0.0000 0.0006 0.2247 0,253 Nede
OTHERS 4.1799 4,0658 0.2514 0.0783 2.5852 26,9887 -545.4710
TOTAL H 78.8339 32,9842 J.4086 0,1047 22.8080 %3055  -0.5983
OXYGEN: .
TOTAL O 78.7061 68.2723 4.8 0.3453 S.739%8 78.7468  -0.0516
MITROGEN: - _
TOTAL N 12128 1.2602 0.0813 0.0017 — 1,472 -2.6385
TOTAL MASS ALON ‘
(rgfr) 2151.8200 1851.2500 119.0220 8.2 183.289% 2161.8100 0.0003
REACTOR GAS BALANCE (OUT/IN) ¢
6ot 682
MASS BALANCE: (D : 100.000 100.000
ELENBITAL BALANCEy (D
CARDON 79.969 100,143
HYDROGEN 100,047 100.482
OXYGEN 79.99% 100.224
NITROGEN 101,712 8.535
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LaPORTE LPHETHANOL PROCESS AVERASE REPORT
ENTRAINED MODE
PROCESS VARIABLES § ANALYTICAL SUMMARY

SATE ¢ 22-Jun-85
TDE $33 P
TIME INTERVALS FROM: 0000 0é-Jun
s 2400 06~Jun
MRBER OF AVERAGEB HOURS @ 2
RN ID MIREBER o E-54
FEED 64S TYPES CO-RICH 6aS
REACTOR FEED 6G&S INLET TEMP, (des.() 146.2
OIL/SLURRY DRET TEMP. (des.C) @ 245.2
AVE. REACTOR TEMPERATURE (Gea.C) : 0.0
REACTOR DOTLET TEMP. (ded.() @ 247.8
REACTOR GAS IMLET PRESSURE (kPa) @ 5446
PRIMARY SEPARATOR GAS PRESSIRE  (kP3) 5272
6AS SUPERFICIAL VELOCITY (cw/sec) $ 9.5
LIOUTD SUPERFICIAL VELOCITY (cw/sec) o 5.0
SLIRRY CONCENTRATION (wtl) 24.8
SPACE VELOCITY (i/ka-hr) @ 10641
RECYCLE/FRESH FEED RATIO & 3.4
CIL/SLIRRY CIRCILATION RATE (a3/hr) @ 43,5
PROD.SEPARATOR GAS FLOURATE GS0> + 55 (kesol/hr) ¢ 8z.53
PURGE GAS FLOW RATE <S0>  (kemol/hr) ¢ 5.2
STREAN & 1 S 10 15 =z =8 & 68
STREAN NAME  FRESH FEED RECYCLE BAS REACTOR FEED REACTOR FEEB VA SEP VA SEP FLASH BAS  MEOH PRGDUCT
GN-LTNE 6C8 1 2 1 2 2 1
CONPONENT _—_—————— e STUTTSSoeoos aTrmemmwss mEerteoas  Soheeeeesss S a———eemmeenen
D <D 0L s oD LD oLy T
2 57.28 .74 35,43 K70 .95 Z.83 3.3 —
co 37.08 M.1 S0.61 50.67 $0.73 0.71 .69 —
o 3.58 14.08 11.95 11,96 3.2 13.42 80.75 —
= 0.13 0.74 .41 0.41 C.49 0.49 .37 —_—
(s} 0.10 0.85 0.3 0.4 0.61 0.4 0.72 ————
2 0.00 0.00 0.00 .00 0.05 0.00 . 0.12 1.09
CH3M 0.00 0.55 0.48 © 0.A3 6,62 §.82 7.43 95.72
DE 0.00 0.02 0.02 0.01 0.01 0.01 o2 0.00
m S— 0.63
'S — .25
CAQN‘S — 0.18
‘s — 0.13
ALKAENES —— 0.00
ESTERS —— 0.59
ALDEHTIES — 0.00
(1118 _— 1.3
TOIAL 2 98.15 .89 99.84 92.71 100.08 99,90 99.13 100.00
DENSrs/cc 0.005 0.044 0.032 0.032 0.02%9 0.029 0.004 0.790
AV MOL T 13.41 2,47 20.41 20.57 3.09 .12 36.33 32,482
al/hr 37.7 1844.2 2350.0 Z351.8 2097.8 2095.0 5.0 —
keacl/hr .99 .28 104.84 104.92 3.58 93.47 0.2 S.79
L/hrerod 232.37

% Cowrositions corresrond to STREAMIZZ
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LaPORTE LPMETHANOL PROCESS AVERAGE REPORT
CONVERSIOR-SELECTIVITY-PROBUCTIVITY

CONVERSIONS ACROSS REACTOR ¢

0000 06-Jun-85 - 2400 06-Jun-85

6CHt 6C#2
HYDROGEN CONVERSION e 30.4 30.2
CARBON MONOXTDE CONVERSICN ) : 10.7 10.7
CARBON DIOXIDE CONVERSION (2 ¢ -0.1 0.1
RATIO H2 CONSUNED/CO CONSUMED : 2.00 1.9
132 See next pase for conversions as cale. by gverall bal.
SELECTIVITIES: ACROSS REACTOR OVERALL
6C Averadge 4
€0 (#002) SELECTIVITY TO METHANGL (2) © 101.0 98.0
€0 (3C02) SELECTIVITY TD ETHANGL (2) ¢ — 0.3
3 NMethanol in flashed gas ~ot segsured
Ethanal anly seasured in sroduct flow
METHANOL PRODOCTIVITIES § YIELDS
saal/hr—ke cat ke/1000 a3 fresh feed k471000 Na3 reactor feed
MEDR SOURCE
#s calculated ALROSS REACTIR 8.5 340.7 7.9
#s et Ne(H rroduceds OVERALL balance 25.56 Bs.7 7.0

REACTIR FEED OR2(/C0+1.5002)) ¢
REACTIR FEED {OR-CO2)/(COHCO2)) 3

APPROACH TD METHANDL EDUT TBRER  (des.C)
WPPROACH TO WATER-GAS EDLTLIBRIUN (des.C.

METHANOL COLLECTED AS Z OF CALCIRATER ¢
CALCUILATED METHANDL PRODUCTION RATE (Ksmol/hr) ¢
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LaPORTE LPHMETHANOL PROCESS AVERAGE REPORT

MATERIAL BALANCE SUMMARY

COMPONENT BALANCE (IN-OUT)/IN @

9000 06-Jur—85 - 2400 04~Jun-85

STREANS # {PURE GASES - 13 £{1+55)-13] {25 - (S0451442468)]
STREAMS LOCATION FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
COMPONENT © —_—— ——— ——
< diff.> < diff.)> << difft.>
He -0,78086 . 1.9815% 0.41489
co «0,50443 0.42072 0.23022
co2 ~73.43530 =0.82345 1.87706
N2 -B84.15760 =0.50940 -B.06956
CHAe Reds -0.89377 -23.95060
H20 LTEN -121.97900
CH30H —_— 1.00948 1,48684
OVERALL ELEMENTAL BALANCE (K¢-atoms/hr)
INPUTS QUTPUTS (IN-OUTY/IN
STREAM & 15 D 30 62 ) TOTAL
STREAN NAME REACTOR FEED RECYQLE PURGE BAS  FLASH GAS  MeOH PRODUCT b4
CARBON?
Co S3.1563 #.5173 2.8447 0.0530 anmm— 47,4150 10.8008
o2 12.5429 11.3827 0.7402 0.1354 12,4593 0.8472
CGoH 0.4505 0,4552 9,0, 0.0147 35,5039 6.1049  -1254.8200
OTHERS 0.5793 0.5527 0.0353 0.0025 0.1520 0.7425 -28.1742
TOTAL € 88,7292 37.1078 3.4493 0.2086 5. 7557 &b 7217 0.0113
HYDROGEN: ,
73 74,9005 48,9351 3.120 9.0257 —_— 2.0878 30.4573
00 0.0000 0.0000 0.0000 0.000¢ 0.2270 0.2278 Neds
OTHERS 40150’ 4.064% 0.25%8 0.0778 22.@73 2-2098 ~90.9220
TOTAL H 79,0814 53.0000 3.3848 0.1041 23.0343 79.5251 ~0.5993
OXYGEN:
oTa. ¢ 78.7084 48,1546 4.3532 0.3433 S.7966 78,6497 0.0746
NITROGEN?
TOTAL N 1.2845 1.2179 0.0778 €.0017 1.2974 =0.9919
TOTAL MASS FLOW
(kt/hr) 2150.5600 1849.0800 118,15%0 8.2024 185.0970 2160.5400 0.0007
REACTOR GAS DALANCE (OUT/IM) @
&n &2
NASS BALANCEy (2) H 100.000 100.000
ELEMENTAL BALANCE, (D) ¢
CARBON 100.041 100.101
HYDROGEN 100.103 100.584
IXYGEN 100.047 100.177
NITROGEN 100,482 100.946
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LaPORTE LPMETHAMOL PROCESS AVERAGE REPORT

ENTRAINED MODE

PROCESS UARIABLES T ANALYTICAL SUMMARY

DATE ¢ 22-Jun33
TE ¢ +40 PH
TDE INTERVAL: FROM: 0000 07-Jun
T6: 2400 07-hm
MMBER OF AVERASED HOURS ° 24
RUN ID MURMBER EU-X754
FEED 6AS TYPE: CO-RICH 6AS
REACTOR FEED GRS IMLET TEMP. (ded.D) @ 1453
DIL/SLURRY IMLET TEMP., (desd.C) : 245.1
AVE. REACTOR TEMPERATURE (ded.C) ! 250.0
REACTOR DUTLET TEMP. (ded.C) ¢ 2472,%
REACTOR 6AS IMLET PRESSURE (kPa) @ S464
PRIMARY SEPARATOR GAS PRESURE  (kPa) @ 271
GAS SUPERFICIAL VELOCITY  (ca/sec) ¢ 2.5
LIGUID SUPERFICTAL VELOCITY (ca/sec) & 3.0
SLURRY CONCENTRATION (wtl) 24.7
SPACE VELOCTTY (1/ke-hr) ¢ 10680
RECYCLE/FRESH FEED RATIO @ 3.46
CIL/SLIRRY CIRCULATION RATE (a3/hr) 4653
PROD.SEPARATOR GAS FLOWRATE <50> + <S> (kdmol/hr) § 87,54
PURGE BAS FLOW RATE 50>  (hgmol/hr) ¢ 5.5
STREAM ¢ 1 o 10 13 p 4 p~1 4 82
STREAM MAME  FRESH FEED RECYCLE GAS REACTOR FEED REACTOR FEED VAL SEP V/L SEP
ON-LINE 6C% 1 2 1 2 2 1
CIMPONENT S oeeies =St SSEmnmmeens Srmree——mes m=me—em——ee  me——eeeee
< <ML MDD e, L og MRD L Lha QoL
7] .2 .79 35.58 35.62 2.9 27.80 373
e 37.00 54.04 50.54 50.41 50.56 50.65 3.4
€02 3,54 14.11 11.98 11,99 13.44 13.45 80.76
174 %.15 0.89 0.74 0.74 0.8 0.53 0.37
CHae 0.09 0.38 0.48 0.48 0.54 0.55 0,92
H20 8.00 4.00 0.00 0.00 0.05 0.00 0,12
CH30H 0.00 0.56 0.48 0.43 6459 8.60 7.43
N 0.00 0.02 0.01 0.02 0.01 0.01 021
(w, 1] —
s —
CAN'S —
CSom‘S —
ALKAHENES —_—
ESTERS —
ALDENYDES —_—
m —

AL ¢ 98.00 99.97 72.683 $9.88 100.02 99.89 99.13
DENS,»¢/cc 0.005 0.044 0.02 0.032 0.029 0.029 0.004
AV 0T 13.40 22.48 20.83 20.8 23.11 23.13 345.53
Mal/hr 333 1843.0 2349.0 2249.5 2097.1 2094.9 53
kesal/nr .79 2.31 104.80 104.82 93.58 93.46 0.24
1/hryrrod —

3 Cosrositions correseand to STREAMSIZ
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LaPORTE LPHETHANDL PROCESS AVERAGE REPORY 0000 07-Jun-BS - 2400 07-Jun-8S
CONVERSTON-SELECTIVITY~-PRODUCTIVITY

CONVERSIONS ACROSS REACTOR

6C#1 6C#2
HYDROGEH CONVERSION X @ 30.3 J0.1
CARBON MONDXIBE CONVERSION (2) 2 10.7 10.7
CARBON DIDIDE CONVERSICN (2) 3 0.1 0.1
, RATIO H2 CONSUMED/CO CONSUMED : 2.00 1.9
XX See next rade for conversions as calc. by overall bal.
SELECTIVITIES: ACROSS REACTOR OVERALL
BC Averase b 4
CO (#C02) SELECTIVITY TO METHAMOL (D) : 100.9 99,0
CO (#02) SELECTIVITY TO ETHANDL (D) —_— 0.5
3 Methanol in flashed 2as not seasured
Ethancl only seasured in product flow
BETHANOL PRODBUCTIVITIES 8 YIELDS
201/ hr-kd cat k4/1000 Na3 fresh feed k271000 a3 resctor feed
MEDR SOURCE
As calculated ACROSS REACTOR .68 2.2 777
As Net Me(H rroduced» OVERALL balance 3.488 9.4 77.0
REACTOR FEED OR2(/TDHL.5C02)) ¢ 0.52
REACTOR FEED {(H2-CO2)/(COHCO2)) ¢ 0.38
APPROACH TO METHANDL EOUTLIBRIIM  (des.() 30.0
APPROACH TO UATER-GAS EQUILIBRTUM (des.() Rede
NETHANOL COLLECTED AS X OF CALCILATED ¢ 98.4
CALCIR ATED METHAMOL PRODUCTION RATE (Ksmol/hr) ¢ Se6%
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LaPORTE LPMETHANGL PROCESS AVERAGE REPORT

MATERIAL BALANCE SUMMARY

COMPONENT BALANCE (IN-QUT)/IN @

0000 07-Jun—85 - 2400 07-Jun—8S

STREANS ¢ fPURE BASES - 11 £(1¢55)-15] {25 - (504514462468)1
STREAMS LOCATION FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
COMPONENT :
& dift> Q diff.> <& diff>
He ~0.67563 2.09546 0.02561
(»i] -0.356381 0.43120 0.15419
(%15, -93.13910 =0.94474 1.77899
7] -131.55400 -0.8114¢9 =7.13503
CHa Nede ~0.448546 -28.48040
m Nede -123.72100
CH30H —_— 2,1023% 1.0034%
OVERALL ELEMENTAL BALANCE (Ke-atoes/hr)
INPUTS oUTPUTS (IN-OUT)/IN
STREAN & 15 b\ 0 &Q 68 T0TAL
STREANM MASE REACTOR FEED RECYOLE PURGE GAS  FLASH GAS  Me(S PRODUCT z
CARBON:
CD 3-0486 “047“ ZIM 0.0W — ‘703703 10,7040
O30 0.473 0.4549 0.0292 0,0175 S.6019 6.1055 -1244,5200
m 0.51& 0-4914 0-0314 O.W °v1“9 0’6723 ’”.7451
T C 88,580 $57.0383 3.83%7 0. 2192 S.7488 86.5439  -~0,0888
HYDROBEN: '
r 74,6627 49.0325 3.1289 0.0220 52,1885 30,1009
[ =.1] 0.0000 0.0000 0.0000 0.0004 0.2293 0.229% Neds
CTHERS 3.8974 3.3235 0.2440 0.0817 2.785 28.9347 -591.1010
TOTAL M 78.5501 S2.8561 3.372% 0.1093 23,0147 79.35% -1.0094
OXY&EN: :
TOTAL O 78.4553 68.1715 4.3502 0.3506 S5.7942 78764 -, 0269
NITROGEN?
TOTAL N 1.3498 1.4683 0.0936 0.,0017 ——— 1.5417 9,762
TOTAL MASS FLOW
(ket/hr) 2141.9800 1850,3200 118.0750 8.4162 1B4.9550 251.9700 0.0004
REACTOR GAS BALANCE (OUT/IN) :
203 6Ce2
WASS BALANCE, () : 100.000 100.000
ELEMENTAL DALANCE, (D) ¢
CARBON 100.049 200.081
HYDROGEN 100.123 100.597
OXYGEN 100.048 100.150
NITROGEN 79.985 200.453
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DATE ¢ 22-JunB85
TE 48 Pi
TIME INTERVALS FRON: 0000 08-.tn
v 1300 08~4nm
RUMBER DF AVERAGED HOURS @ 13
RUN ID NURMBER EU-X754
FEED GAS TYPE: CO-RICH GAS
REACTOR FEED 6AS IMET TEMP, (ded.() : 144,35
OIL/SLURRY INLET TEMP. (des.() ¢ 25,1
AVE. REACTOR TEMPERATURE (des.C) : 250.0
REACTOR QUTLET TEMP. (des.Cl) 247.8
REACTOR 6AS IMLET PRESSURE (kP3) @ 486
PRIMARY SEPARATOR GAS PRESSURE  (kP3) ¢ =n
GAS SUPERFICIAL VELOCITY (ca/sec) @ 9.3
LIDUID SUPERFICIAL VELOCITY (ca/sec) @ 3.0
SLURRY CONCENTRATION {wt2) @ 2.4
SPACE VELDCITY (L/kg-hr) ¢ 10703
RECYCLE/FRESH FEED RATIO : 3.47
QIL/SLURRY CIRCILATION RATE (a3/hr) 5.4
PROD.SEPARATOR GAS FLOWRATE <50> + SO (kemol/hr) ¢ 87.79
PURGE 6AS FLON RATE <S0>  (kemol/hr) ¢ S.42
STREAN § 1 * 10 13 4 P 62
STREAM NAME  FRESH FEED RECYCLE GAS REACTOR FEED REACTOR FEEB  U/L SEP VL SEP FLASH GAS
ON-LINE 6C# 1 2 1 2 2 1
COMPONENT =me=—cmmma Semme———
== D oL 0D <D oy <HLD 3¢ 1 b ol
H2 57.45 29.85 .67 35.59 Z7.99 7.9 5.3
(wi] 38.90 4.04 30.59 50.40 30,70 S0.68 23.80
(217 3.47 14.07 1.93 11.94 13.42 13.37 80.26
] 0.13 0.80 0.47 0.67 0.26 0.76 0,37 o
(» ) 0.08 0.60 0.50 0.4% 0.56 0.57 0.92
20 0.00 0.00 0.00 0.00 0.06 0.01 0.12
CH30H 0.00 0.57 0.49 0.4 639 6,98 7.43
E 0.00 0.02 0.02 0.01 0.01 0.01 0.2
C2RSo —
'S —
CaGt's ——
s — —
ALKATENES —_—
ESTERS —_——
ALDENYDES ——
11 8 ——
TOTAL ¢ 98.04 99.95 99.86 99.24 100.09 .89 99.13
DENS»2/cc 0.005 0.048 0.0 0,032 0.029 0.029 0.004
&0 T 3. 248 20.80 20.41 23.08 23.09 3.53
Nal/he S32.7 18463 2356.0 548 2102.7 201.7 Se4
ksaol /hr 23.77 22.37 105.11 1035.05 93.81 93.77 0.24
1/hrrrrod —

LaPORTE LPMETHANOL PROCESS AVERAGE REPGRT
ENTRAINED MODE
PROCESS VARIABLES 2 AMALYTICAL SUMMARY

2 Comrositions corresrond to STREAMEIZ

260



LaPORTE LPMETHANDL PROCESS AVERAGE REPORT

CONVERSION-SELECTIVITY~PRODUCTIVITY

CONVERSIONS ACROSS REACTOR :

HYJROGEN CONVERSION 194)
CARBON MONOXIDE CONVERSION 2
CARBON DIOXTDE CONVERSION 1¢4]
RATIO H2 CONSWNED/CO CONSUMED

T See next page for conversions 3s calc. by overall bal.

SELECTIVITIES:

(0 ($C02) SELECTIVITY TO METHAMOL (D)
CO (#C02) SELECTIVITY T0 ETHANOL  (2)

. 00

3 #ethanol in flashed 935 not measured
Ethanol only seasured in product flow

METHANOL PRODUCTIVITIES T YIELDS

fs
hs

GCH1

MeSw
- oo

ACROSS REACTOR
6C Averase

101.7

0000 08-2m—B5 - 1300 08-Jun-B5

6042

9.8
10.5
-0.‘
1.”

99,3

k971000 #4a3 fresh feed k471000 Na3 reactor feed

saol/hr—kd cat
MEDH SOURCE
calculated ACROSS REACTOR .86
Net MelR sroduced, QVERALL dalance 25,69

REACTOR FEED (M2(/C0#1.5002)} ¢
REACTOR FEED {(H2-CO2)/(COHC02)) ¢

APPROACH TO METHANOL EDUILIBRTIY  (ded.C)
APPROACH TO WATER-GAS EDUILIBRIUM (des.[)

NETHANOL COLLETTED AS 2 OF CALORATED ¢
CALCULATED METHANOL PRODUCTION RATE (Kemol/hr) @
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0.52
0.38

30.2
Rede

98.3

3.49

77.4
76.7




LaPORTE LPMETHANGL FROCESS AVERAGE REPORT 0000 08-Jum85 - 1300 08-Jun-85
NATERIAL BALANCE SUMNARY

—

———

COMPONENT BALANCE (IN-DUT)/IN :

STREANS & [PURE GASES - 11 [(1$55)-15) [25 - (50451462468)1
STREANS LOCATION FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
COMPONENT ¢
< diff.> Q diff.> < diff.>
I'Q ‘1023956 2-22206 0015794
co ~0.32643 0.24289 0.24264
co2 ~92.76000 ‘10”822 1.89407
NZ -10&33300 ‘2.15‘96 '6-84255
CHa Nede '003‘23 =27.329%0
H20 Nede =115.70300
oo —— 2.04580 - 0.98407
OVERALL ELEMENTAL BALANCE (Ks-atoas/hr) ¢
DeuTs GUTPUTS (IN-OUT)H/TH
STREAN § 15 4] 30 & &8 TOTAL
STREANM NAME REACTOR FEED RECYCLE PURGE GAS  FLASH GAS  KeOH PRODUCT 2
CARBON:
co 33,1554 44,5145 2.9278 0.0570 ——— 47.4993 1006‘23
(»17] 12.5378 11.5871 0.761 0.1445 — 12.4958 0.3354
3R 0.4602 0.4499 0.0309 0.017% S.4037 8.1224 -1230,4200
UTIERS D-ﬂOO 005110 0-0336 0.0027 00161 0-6925 -30-6574
TOTAL € 64,8844 57.0825 3.754 0.2242 S.7488 66,8100  -0.1884
HYDROGEN: :
|, 7.1] 0.0000 0.0000 0.0082 0.0006 0.2310 0.2216 Nede
m 309”2 3.955 0.2604 0.”36 22-7877 27.0901 .578-9190
TOTAL M 78.7560 33,1264 3.4942 0.1118 3.0187 M2 1,207
h34-3 H ,
TOTAL O 78.706% 68,1740 4.4841 0.3489 3.7954 78,8253  —0.1504
NITROGEN:
TOTAL N 1.4131 1.3231 0.0870 0.0018 —_— 1.4119 0.0842
TOTAL MASS FLOM
{kst/tir) 2185.1400 1849.6700 121.6570 8.9155 184.5940 2165.1400 0.0000
REACTOR GAS BALANCE (DUT/DN) @
6C#t 6Ce2
NASS BALANCE, (2) H 100.000 100.000
ELEMENTAL BALANCE, (D) ¢
CARBON 100.023 100.259
HYBROGEN 92,988 100.933
QXYBEN 100.028 100.348
NITROGEN 101.247 100.944
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LaPORTE LPMETHANGL PROCESS AVERAGE REPORT
ENTRAINED MODE
PROCESS VARIABLES 1 ANALYTICAL SUMMARY

DATE @ 22-Jun-85
TIME ¢ 0555 Pit
TIME INTERVAL: FROMS 0000 0%~Jun
00 2400 05-Jun
MRMBER OF AVERAEED HOURS : - 24
RUN 1D MBBER : EU-X754
FEED GAS TYPE: CO-RICH GAS
REACTOR FEED GAS IMLET TEHP. (ded.() @ 146.0
OIL/SLURRY IMLET TEMP. (ded.C) : 245.0
AVE. REACTOR TEMPERATURE {(ded.C) 0.0
REACTOR GUTLET TEMP, (des.C) ¢ 247.8
REACTOR 6AS INLET PRESSURE (kPa) ¢ S442
PRINARY SEPARATOR GAS PRESSURE  (kPa) © 271
GAS SUPERFICIAL VELOCITY  (cw/sec) . 9.5
LIQUID SUPERFICIAL VELOCITY {ca/sec) @ 5.0
SLURRY CONCENTRATION (etZ) ¢ 24.6
SPACE VELOCITY (L/ksthr) @ 10487
RECYCLE/FRESH FEED RATIO 3.48
OIL/SLURRY CIRCULATION RATE (ad/hr) @ 45.4
PROD.SEPARATOR GAS FLOURRTE 430> + G (kdsol/hr) 82.75
PURGE GAS FLOU RATE 50>  (ksmol/hr) ¢ , 3.59
STREAN $ 1 5 10 15 . 2% po S &2 &8
STREAN NANE  FRESH FEED RECYCLE S6AS REACTOR FEED REACTOR FEED  V/L SEP UL SEP FLASH GAS  MEDH PRODUCT
ON-LINE 6C8 1 2 1 2 2 1
COMPONENT W R _______
<L WD LD 31 Bag 0 <L Lo WD
2 2.3 29,84 .44 .58 27.84 27.87 5.73 ———
m 36094 54-26 50179 50-73 50-77 50.83 23060 ——
m J.46 13.93 11.86 11.83 13-3 13.28 “176 ——
[ v 0.12 0.72 Q.82 0.8 0.67 0.69 0.37 e
(n ] 0.09 0,59 0.0 0.49 0.35 0.36 0.2 —_—
. ] .00 0.00 0.00 0.00 0,08 0.01 0.12 1.10
O30H 0.00 0.57 0.4% 0.43 .5 6,58 7.43 5.0
) 3 0.00 0.02 0.01 0.02 0.01 0.01 o2 0.00
C2HSOH 0,65
coa’s .29
cAOn’s 0.17
CoOH'S 0.12
ALXKAHENES 0,00
ESTERS —_— 0.60
ALDERYDES — 0.00
o 1.5
AR 97.94 99.92 99.91 9.73 99.71 99.89 99.13 100.00
DENS»4/cc 8.005 0.044 0.032 0.032 0.029 0.02% 0.004 0.7%0
AV.MOL.BT 3.3 2.8 20.40 20.40 23.08 .09 35.93 3.3
Ma3/hr 29.4 1841,7 50.2 ZS1.0 2099.3 2092.5 5.2 —
kasol/he Z3.82 .14 104.85 104,89 93.67 93.58 0.23 3.73
1/hevrrod 234.85

8 Coarositions corresrond to STREAMEX2
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LaPORTE LPMETHAND. PROCESS AVERAGE REPORT 0000 09-Jun-85 ~ 2400 09-Jun-85
CONVERSION~SELECTIVITY-PRODUCTIVITY

CONVERSIONS ACROSS REACTOR ¢

6C#1 6Cs2
HYORGGEN CONVERSION zi @ 30.2 30,1
CARRON MONDXIDE CONVERSION 0 10.4 10.7
CARBIX DIDXIDE CONVERSION 22 0.1 0.1
RATIC H2 CONSUMED/CO CONSUMED : 2.00 1.97
32 See next rase for conversions as cale. by overall bal.
SELECTIVITIES: ACROSS REACTOR OVERALL
’ 6C Averade : 4
CD (4C02) SELECTIVITY TO METHANCL (2) ¢ 9.5 99.3
CO (+C02) SELECTIVITY TD ETHANOL (2) — 0.5
2 Bethanol in flashed s3s not seasured
Ethanol only seasured in rrocuct flow
BETHANDBL PRODUCTIVITIES 2 YIELDS
sol/hr—kdg cat k2/1000 Ha3 fresh feed k971009 M3 reactor feed
DR SOURCE
fis caleulated ACROSS REACTOR B8.72 2.5 7.1
As Net NefH rroduceds DVERALL balance - 2543 338.9 78.2
REACTOR FEED GR2C/TIHL.SCO2)) @ 0.32
REACTOR FEED {(H2-C02)/(CO4CO2)} 0.38
APPROADH TO METHANGL EDUTLIBRIUR( (des.C) ¢ 30.4
APPROACH TO WATER-GAS EDUTLIDRTLM (des.C) Rede
METHANGL COLLETTED AS Z OF CALDWATED ¢ 98.1
CALCIRATED METHAMOL PRONSITTON RATE (Kssol/hr) ¢ S:86
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LaPORTE LPMETHANOL PROCESS AVERAGE REPORT
RATERIAL BALANCE SUMMARY

COPPONENT BALAHCE (IN-QUT)/IN ¢

0000 99-Jun—85 - 2400 09-Jun-85

STREAMS & [PURE GASES - 1 [(1455)-15] [23 -~ (SD451462168)1
STREAMS LOTATION FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
COMPOIENT © ——e ——— —
< diff.> Qa difte Q diff.>
;73 -0.813% 1.92218 ~0.38499
co -0.44888 0.07962 -0.12538
(nirg '910@0 '1-16760 1-37535
'Q -93.51190 "3089606 *oom
Ou Nsde ~1.48846 ~26,89930
H20 m—— Ne3e -IM.26500
GBIH — 2. 1‘095 0-97250
OVERALL ELEMENTAL BALANCE (Kg-atoas/hr) ¢
INPUTS GUTPUTS CIN-DUTY/EN
STREMM ¢ 15 ] 0 a2 &8 TOTAL
STREAM NAME REACTOR FEED RECYQLE PURGE 6AS  FLASH GAS  Me(H PRODUCT 4
CARBON:
o 53,2500 44,5780 3.0313 10,0545 47,6638 10.5073
2 12,405 11.4453 0.7783 C.1403 12,3540 0.3345
CH30H 0.4545 0.4045 0.0316 0.0172 3.5501 8.0633 -1234.0200
STHERS 0.5331 0.5011 0.0311 0.0025 0.1475 0.5854 -28,3483
TOIAL € 86.8531 56.98%0 3.8732 0.2145 5.8977 66,7765  -0.1851
HYDROGEN:
2 74,6047 49,0308 3.3341 0.0264 S2.3913  29.8B124
H20 0.0000 0.0000 0.0000 0.0006 0.2283 0.2259 Nede
OTHERS 3,986 3.892 0.2447 0.0800 2.5796 26,8175 =572.64%
TOTAL H 78,8315 R.9240 3.5788 0.1070 - 22.805% 79.4357 -1.0227
OXYGEN: '
TOTAL © 78.5438 67,9490 4,8205 0.3530 S.7409 78,4633  -0.152
MITROEEN?
-TOTAL N 1.2981 1.1905 0.0810 0.0017 1.3 1.9169
TOTAL MASS FLOY
(ke/nr) 21603300 1843, 2200 125.3410 8.4344 163.2780 2160.3200 0.0003
REACTOR GAS BALANCE (OUT/IN) @
7% 31 612
MASS BALANCE: (D 4 100.£00 100.000
ELEMENTAL BALANCEy U5 ¢
CARBON 100.001 99.895
RYDROGEN 100.065 100.349
CXYSEM 99.993 99.980
NITROGCN 99.900 100.273
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LaPORTE LPMETHANOL PROCESS AVERAGE REPORT
ENTRAINER MODE
PROCESS VARIABLES & ANALYTICAL SUMARY

DATE ¢ 2-Jun-85
TIE ¢ 96202 P
TIME INTERVAL: FROM: 0000 10-Jun
TO: 2400 10-Jun
MBMBER OF AVERAGED HOURS @ 24 '
RN ID NUMBER @ EU-X754
FEED BAS TYPE: CO-RICH GAS
REACTOR FEED GAS IMLET TEMP. (des.C) ° 145.8
OIL/SLURRY INLET TEMP. (ded.C) @ 24.9
AVE., REACTOR TURE (ded.C) ¢ 249.9
REACTOR DUTLET TEMP. (des.C) 247.6
REACTOR GAS INLET PRESSURE (kP3) ! 461
PRIMARY SEPARATOR GAS PRESSIRE  (kP3) 71
645 SUPERFICIAL VELOCITY  (cm/sec) 9.5
LIQUID SUPERFICIAL VELOCITY (ca/sec) @ 3.0
SLURRY CONCENTRATION (wtX) ¢ 2.8
SPACE VELOCITY (L/kd¢=hr) ¢ 10639
RECYCLE/FRESH FEED RATIO ¢ 3.47
OIL/SLURRY CIRCULATION RATE (s3i/hr) @ 45.3
PROD.SEPARATOR GAS FLIMRATE <S0> + <SS (kamol/hr) ¢ 87.82
PURGE GAS FLOW RATE <50>  (ks¢sol/hr) ¢ S.48
STREAM & 1 S 10 15 =% =z &2
STREAM NNE  FRESE FEED RECYCLE 64S REACTOR FEED REACTOR FEED W/ SBP U SEP FLASH GAS  MEDH PRODUCT
L1 6Z¢ 1 2 1 2 2 1
COPOENT e ———
N Bad <MD <L <L oD <MD <ML
;7] 57.45 30.11 35,01 .85 2.2 28.11 .73
co 35.89 54,09 D0.82 .82 30.70 N.67 3.8
o2 3.47 13.91 11.81 1.8 13.25 13.20 80.76
7] 0.5 0.85 .n .72 0.80 .79 .37
on 0.09 0,58 0.48 0.48 0.34 0.54 0.92
20 0.00 0.00 0.00 0.00 0.06 0.01 0.12
OB 0.00 0.55 .47 0.42 &5 857 2.43
}: 3 0.00 0.02 0.01 0.01 0.00 2.01 0.2
500 —
C30Hs —_—
Caon’s ——
CSoH‘s —
A KATENES
ESTERS ——
ALDENYDES —
o —

TCIAL ¢ 98.04 100.1¢ 100.11 9.7 100.15 99.91 99.13
DENSys/cr 0.005 0.046 0.0%2 0.0%2 0.0 0.029 0.004
AV MOL T 13.34 2.37 20,51 20.54 Z.00 23.01 2.3
/b .8 1841.1 %2.8 2351.2 2099.4 2098.3 9.0
ksol/hr 23.68 82.14 104.97 104,90 93.68 73,61 0.22
hreprod

2 Coarositions corresrond to STREAMT
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LaFORTE LPMETHANDL PROCESS AVERAGE REPORT 0000 10-Jun=85 - 2400 10-Jur85

CONVERSION-SELECTIVITY-PRODUCTIVITY

CONVERSIDNS ACROSS REACTAOR

6Ce1 6C82
HYDROBEN CONVERSION @ e 30.4 2.7
CARBON MONOXIDE CONVERSION ¥4 10.7 10.4
CARBON DIOXIDE CONVERSION (z) @ 0.3 -0.2
RATIC H2 CONSIMED/CO CONSIRMER : 2.01 1.99
X See next pade for conversions 3s cale. by oversll bal.
SELECTIVITIES: #CROSS REACTOR OVERALL
6C Averase |
€0 (4C02) SELETTIVITY TO METHANOL (X) ¢ 100.3 9.1
€0 (#C02) SELETTIVITY TO ETHANOL (2) — 0.5
% Bethanol in flashed <3s not measured
Ethancl only seasured in eroduct flouw
HNETHANOL PRODODCTIVITIES & YIEL)DS
a0l/hr-kg cat ke/1000 Na3 fresh feed k271000 da3 reactor feed
MEOH SOURCE
fs calculated ACROSS REACTIR 3.3 u3.3 77.3
fs Net MeOH rroduceds OVERALL balance .11 Z35.0 5.8

REACTOR rEED GR2(/CDH1.STO2)} ¢
REACIOR FEED ((H2-C02)/{C0+C02)} :

APPROACH TO METHANOL EDUILIBRIUM  (des.C)
APPRORCH TO VATER-GAS EXUILIBRIU (des.C)

o9 o0

METHANOL COLLECTED AS T OF CALOWLATED ¢
CALOWATED METHANGL PRODUCTION RATE (Kesal/hr) @
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0.52
0.28

30.7
Nede

96.7

S.69

T SIS



LaPORTE LPMETHANOL PROCESS AVERAGE REPORT
HATERIAL BALANCE SUIMARY

COMPONENT BALANCE (IN-QUT)/IN @

STREANS

STREANS LOCATION

COMPONENT :

B88x8as

OVERALL ELEMENTAL BALANCE (Ka-atoas/hr) !

0000 10-Jun—85 - 2400 10-Jun-85

268

[PURE GASES - 13 L(1455)-153 £25 ~ (5045146244811
FRESH FEED 6AS REACTOR FEED REACTOR EFFLUENT
& diff.> Qq dift.> < diftr.>
=1,10445 1.91417 -0.10089
-0.53781 0.13252 -0.03050
~92.54740 -1.17372 1.60108
-131.91200 -3.04249 -6.82101
Nede -1.07959 =27 +83970
| — Nedo '116-89000
1.435%7 2.74005
INPUTS CUTPUTS ({INRUT)/IN
15 3 30 (] 48 ToTAL
REACTOR FEED RECYCLE PURGE GAS  FLASH 6AS  MeQM PRODUCT b4
53.0963 44,4302 3.0703 0.0522 — 47.5527 10.4407
12.3905 11.4239 0.7894 0.1345 — 12.3478 0.3448
0.4450 0.4514 0.0312 0.0164 S.5018 46,0007 -1248.5100
0.5155 0.4907 0.0339 0.0025 0.1454 0.6726  -30.4685
65,4473 36.79483 3.9248 0.2057 S.6472 66,5740 -0.1908
75,2058 49.45%7 3.4178 0.0254 —— 2,902 29,4552
0.0000 0.0000 0.0020 0.0005 0.2255 0.2270 Nede
3.867% 3.7980 0.2625 0.0767 2.3808 28,5179 -5B5.5940
79.0730 S.a77 3.6803 0.10256 2.8073 79.6478 =0.7289
78.334 67.7441 4.4813 0.3384 S.6913 78,4552  -0.15%
2154.2800 1837.5500 124,9800 8.0854 18t.6780 2154,2900 =0.0003
&1 ore2
H 180.0%0 100.000
99.881 100,283
99.571 100.756
99.868 100.282
100.242 98.947



LaPORTE LPMETHANDL PROCESS AVERAGE REPORT

ENTRAINED MODE

PROCESS VARIABLES & ANALYTICAL SUMMARY

DATE 22- Sun-85
TIKE ¢ 0610 PH
TIME INTERVAL: FROM: 0000 1i~Jun
H 2400 11-Jun
NUMBER OF AVERAGED HOURS ¢ 24
RUN ID NUMBER : EU-X754
FEED GAS TYPE: CO-RICH 6AS
REACTOR FEED GAS IMLET TEMP., (ded.C) 3 145.7
QIL/SLURRY INLET TEMP. (dew.C) @ 244.9
AVE. REACTOR TEMPERATURE (des.C) ¢ 249.%
REACTOR OUTLET TBP. (des.0) @ 247.7
REACTOR GAS IMLET PRESSURE (kPa) ! 3461
PRIMARY SEPARATOR 6AS PRESSURE  (kP3) : 272
GAS SUPERFICIAL VELOCITY  (cw/sec) : 9.3
LIQUID SUPERFICIAL VELOCITY (ca/sec) @ 5.0
SLURRY CONCENTRATION t2) @ 24,8
SPACE VELOCITY (l/ks~hr) @ 10488
RECYCLE/FRESH FEED RATIO @ 3.50
GIL/SLURRY CIRCULATION RATE (aS/hr) ¢ 5.3
PROD.SEPARATOR GAS FLOWMRATE <50> + <55 (kesol/hr) ¢ 87.91
PURGE GAS FLOM RATE <50>  (ksmol/nr) ! S\ 20
STREAN # 1 % 10 15 =St =% =2
STREAN NAWME  FRESH FEED RECYCLE GAS REACTOR FEED REACTOR FEED WA SEP
O-LDE G 1 2 1 2 2 1
COMPONENT =—messses S=m——mUsmmT S—o——sess ST SSEse—sUss E Theees
ssuzEazEsEE oL ML <KL LD WL <> D
7] 57.24 .86 35.83 .50 28.03 27.89 3.73
co 36.94 94.06 .58 30.51 50.85 30.48 .60
(»17] 3,50 13.92 11.85 11.84 3.5 13.24 8.76
7] 0.16 0.94 .78 0.7 0.88 0.89 0%
(> ] 0.10 0.481 0.51 0.51 0.58 0.58 0.92
K20 0.00 0.00 0.00 0.00 0.06 0.00 0.12
CHIH 0.00 0.54 0.48 0.43 6,49 §.51 7.43
D 0.00 0.02 0.02 0.01 ¢.00 0.0t 0.2
ST  — —
s — ———
CAOH’'S — ——
CSOH’S —
ESTERS —
ALDEHYDES —_—
m ———

TOTAL @ . 7795 . 97,95 99.85 99.79 99.93 99.80 99.13
DENS,9/ce 0.005 0.044 0.032 0.032 0.029 0.029 0.004
AVNOL T 13.28 2.43 20.59 20.59 23.03 23.07 35.53
Mal/hr 327.0 1842.7 2350.9 3514 2102.9 20%9.5 3.0
kdsol/hr 23,51 82.21 104.88 104.%0 93.82 93.67 .22
hrerrod ——

T Coarositions corresrond to STREAMET2
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LaPORTE LPHETHANGL PROCESS AVERAGE REPORT 0000 11-Jun—BS - 2400 11-Jun-BS
CONVERSTON-SELECTIVITY~PRODUCTIVITY

CONVERSIONS ACROSS REACTOR

6CH! 5Ch2
HYDROGEN CONVERSION (2) 3 30.1 29.6
CARBON MOMOXIBE COMVERSION (I 10.5 10.5
CAREON DIOXIDE CONVERSION 943 0.2 0.1
RATIO H2 CONSWED/CO CONSIRED : 2,02 1.98
112 See next s3se for conversions as calc. by overall bal.
SELECTIVITIES: ACROSS REACTOR OVERALL
6C Averase  §
€0 (+C02) SELECTIVITY TO METHANDL (D) © 100.6 R
€0 {#€02) SELECTIVITY TO ETHaNOL (D) ¢ — 0.4
X Methanol in flashed 235 not seasured
Ethanol only seasured in sroduct flow
METRANOL PRODUCTIVITIES £ YIELDS
ssol/ho—ke cat k271000 Na3 fresh fesd ke/1000 Nn3 reactor feed
MEDH SOURCE
#s calculated ACROSS REACTOR 5.53 1.5 76.5
#s Net Be(H rroduced» (VERALL balance .12 336.0 75.3
REACTOR FEED {H2(/COH1.5002)} 0.52 \
REACTOR FEED {(HR2-C02)/(COHCO)} ¢ 0.38
APPROACH TO METHAMDL. ETRJTLIBRIUM  (c2e.C) : 30.7
APPROACH TO WATER-GAS EDUILIBRIM (des.C; @ fede
FETHAMCL COLLECTED S Z OF CALCILATED 97.5
CALCIRATED METHANOL PRODUCTION RATE (Kssol/he) : S.62
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LaPORTE LPMETHANDL PROCESS AVERAGE REPORTY

MATERIAL BALANCE SUMMARY

COMPONENT BALANCE (IN-GUT)/IN &

0000 11=Jun=6S ~ 2400 1l-Jun-85

STREANS & [PURE GASES - 1] £(1455)-15) 25 - (50451442449)]
STREAMS LOCATION FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
COMPOMENT —_— _ ——
< diftf.> a dift.> Q dirt.>
7] -1.093%4 1.74480 0.11450
(n1] -0.49021 0.06044 -0.01703
COZ -92-25020 -1.22642 1051668
N2 -137.97800 =2.26837 -6.81774
CH4 Nede ~1.64444 ~23.78020
H20 100.00000 ~95.61000
CH3oH —_— -0.64068 1.88440
OVERALL ELEMENTAL BALANCE (K¢-atoas/hr) ¢
neuts QUTPUTS (IN-QUT)/IN
STREAN 3 135 L) L 82 &8 TOTAL
STREAN NANE REACTOR FEED RECYCLE - PURGE GAS  FLASH GAS  MeOH PRODUCT Z
CARBON:
c $3.0981 H.u42 3.0839 0.032¢ 47.578% 10,3998
co2 12,4161 11.4427 0.7940 0.1341 12,3728 0.3484
m 0.4487 0.4457 0,0309 0.0168 9:4776 50970’ ~1230.7800
OTHERS 0.5471 0.5134 0.03546 0.0025 0.2410 0.6925 -24.5979
TOAL € 56.5079 56.8440 3.9445 0.2082 S5.6185 86.6152 0.1514
HYDROGEN: :
2 74.5819 4%.0938 3.4067 0.0257 32,3261 29.5468
H20 0.0000 0.0000 0.0000 0.0006 0.2304 0.2309 Rede
OTHERS 4.014% 3.8639 0.2581 0.0776 .92 26,4824 -359.7330
TOTAL H 78.6950 2.9577 3.4748 0.1039 2.3031 79.2394 -0.6705
OXYRENS -
TOTAL © 78.3924 872.784% 4.7038 0.3425 S.68687 78.5000 <0.1371
NITROGEN:
TOTAL N 1.8403 1.5480 0.1074 0.0017 1.6571 0.1894
TOTAL MASS FLOV
(ka/hr) 2160.4600 1843.5200 127.9240 .8.1857 180.83460 2140.4500 ~0.0001
REACITGR 6AS BALANCE (OUT/IM) :
6CH1 682
MASS BALANCE, H 100.000 100.000
ELEMENTAL BALANCE, (2) ¢
CarBON 79.984 100.088
HYDROGEN 99.834 100.491
OXYGEN 97.965 100.185
NITROGEN 101.239 99.311
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LaPORTE LPMETHANGL PROCESS AVERASE REPORT
ENTRAINED MODE
PROCESS VARIABLES 3 ANALYTICAL SIRGHARY

DAlE & 22-Jun83
TIME 2 06:17 PN
TINE INTERVAL: FRON: 0000 12-Jun
| D 2400 12~k
MBBER OF AVERAGED HOURS @ 23
RUN ID MAMEER EU-X754
FEED GAS TYPE: CO-RICH 8AS
REACTOR FEED 6AS IMLET TEP. (des.C) @ 145.3
OIL/SLURRY IMLET TEMP. (dea.() 245.0
AVE, REACTOR TEMPERATURE (dew.C) : 250.0
REACTOR OUTLET TENP.  (dea.D) : 207.8
REACTOR GAS IMLET PRESSURE (kP3) @ 5480
PRINARY SEPARATOR GAS PRESSURE - (kPa) » S
6AS SUPERFICIAL VELOCITY  (ca/sec) 9.5
LIUID SUPERFICIAL VELOCITY {ca/sec) @ S.0
SLURRY CONCENTRATION (wt2) ¢ 24.7
SPACE VELOCITY  (1/ke-hr) 10675
RECYCLE/FRESH FEED RAYIO ¢ 3.31
OIL/SUURRY CIRCIRLATION RATE (a3/nr) 45.4
PROB.SEPARATOR GAS FLOMRATE <S50> + <SD (k<sol/hr) @ 88.05
PURGE GAS FLOU RATE <50>  (kamol/hr) ¢ 3.82
STREAN & 1 B 10 15 =8 =t [ 7] 58
STREAM NAME  FRESH FEED RECYCLE GAS REACTOR FEED REACTOR FEEP VA SEP VL SEP FLASH 6AS  MEDH PREDUCT
ON-LDNE 6C8 1 2 1 2 2 1
COMPONENT e b —— e T
<MD <L o <ML <MD <0LD <L WD
lﬂ 002 29.73 5.40 E"l 27“ 27'76 5-73 —
m 37-01 5‘.12 50.74 ﬂo7‘ 50077 50.83 B-“ —
{217 3.52 13.73 1.75 11.72 13.07 13.14 80.76 —
2 0,19 1,07 0.8% 0.89 1.00 1.00 0.37 —
20 0.00 0,00 0.00 2.00 0.05 0.00 0.12 1.13
OoH 0.00 0.31 0.44 .40 §.37 6,43 7.43 "y
N 0.00 0.02 0.01 8.02 0.00 0.01 .2 0.00
(=, 1 ] — 0.62
C30H°S — 0.24
CAON’S — .18
CSH‘s 0.12
ALKAHENES ———— 0.00
ESTERS — 0.8
ALDENYBES — ¢.00
an — 1.3
TOTAL @ 97.83 99.77 99.76 97.68 99.70 99.79 .13 100.00
m'ym 0.005 0.045 0.032 0.032 0.029 0.029 0.004 0.790
AVMOLHT 13.43 22.42 20.83 20.82 23,03 23,08 36.53 32.40
¥a3/nr 24,7 1843.3 2346.1 2348.4 2102.3 2098.1 4.9 —
kesol/mr .41 82,24 104.487 104.78 93.79 93.50 0.2 .57
mr"m m.ﬂ

% Coarusitions carre—ond to STREAMT2
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L3PORTE (PMETHANOL PROCESS AVERAGE REPORT 0000 12-Jhn-85 - 2400 12-Jun—85
CONVERSION-SELECTIVITY-PRODUCTIVITY

CONVERSIONS ACROSS REACTOR

6ty (o #]
HYDROGEN CONVERSION (1) ¢ 29.9 9.6
CARBON MONDXIDE CONVERSION ¥4 10.4 10.4
CARBON DIDXIDE CONVERSION (X} ¢ 0.0 0.1
RATI0 H2 CONSUNET/CO CONSLRED : 2,00 1.98
12 See next pase for conversions as calc. by overall bal.
SELECTIVITIES: ACROSS REACTOR QUERALL
GC Averadte 3
C0 (4002) SELECTIVITY TO METHANOL . (D) ¢ 100.1 98.8
C0 (4C02) SELECTIVITY TO CTHANOL (X) —— 0.4
¥ dethanol in flashed <as not seasured
Ethanol only aeasured in product flow
BETHANOL PRODUCTIVITIES ¢ Y_IELIJS
aml/hrkd cat ke/100¢ Na3 fresh feed ke/1000 Na3 reactor feed .
MEOH SOURCE
fis calculated ACROSS REACTOR 5.28 339.4 .8
As Net MeOH rroduceds OVERALL balance 2.1 RN.1 74.2
REACTOR FEED {H2(/T0H1.5C02)} ¢ 0.52 bt
REACTOR FEED {(H2-C02)/(CDHC02)) @ 0.38
APPROACH TO METHANOL EDUILIBRIUM  (des.C) 31.0 ,
APPROACH TD BATER-GAS EQUILYBRIUM (des.l) ¢ Red. -
METHANOL COLLECTED AS Z OF CALCIRATED ¢ 97.0
CALOIMATED METHANDL PRODUCTION RATE (Kesol/hr) ¢ 396
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LaPORTE LPMETHANOL PROCESS AVERAGE REPORT

MATERIAL BALANCE SUMHARY

OVERALL ELEMENTAL BALANCE (Kg-atoms/hr) ¢

TOTAL MASS FLOW
(ka/hr)

0000 12-Jun-85 - 2400 12-Jun-35

REACTOR GAS BALANCE (DUT/IN) &

274

[PURE GASES - 1] [(1455)-13] (25 - (S051462148)3
FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
Q diff.> Q diff.> Q diff.>
=0.29104 1.81794 0.211%7
-0.42058 —0.00534 -0.06042
-220.7?600 1. 9758 -5.97310
Nede -1.04257 -27.3825%0
Neds -124.02100
-0.09815 2.07972
IRPUTS QUTPUTS (IN-0UT)/IN
15 S 50 82 &8 TOTAL
REACTOR FEED RECYQLE PURGE 5AS  FLASH GAS  #e0H PRODICT z
S3.1877 44,5019 3.1411 0.0515 47,7005  10.2820
12,2261 1.2931 0.7985 0.1326 12.2242 0.4228
0.4168 0.4182 0.0294 0.0182 S.3715 9.8533 -1305.1700
0.5428 0.51339 0.0343 0.0025 0.1366 0.4892 -26,¥542
66,4033 56,7249 .0115 0.2027 5.5281 854672 0.0963
74.2101 48.8914 3.45%6 0.0250 DI 2%.4248
0-0000 0.0000 0-0000 OOMS 0.258 0-2264 Nede
3.8713 3.7519 0.2553 0.0754 21,9165 26,0004  -571.8580
78.154 62,5202 4,775 0.3335 S.5768 782035 -0.0866
1.8690 1.7584 0.1244 0.0015 1884  -0.3206
2157.99%00 1843.46900 130.3340 7.9704 177.9450 2159.5800 0.0002
6Cnt 6Ce2
: 100.000 100.000
100.033 99.954
100.126 100.393
100.014 100.027
9.762 100.257



LaPORTE LPHETHANOL PROCESS AVERAGE REPORT
ENTRAINED NODE
PROCESS VARIABLES & ANALYTICAL SUMMARY

PATE ¢ 2-2un~85 .
TDE 2 +25 PH
TIME INTERVAL: FRON: 0000 13~Jun -
, T0: 1200 13-k
NUNRER OF AVERAGED HOURS & 12
RUN ID MIRGEER E-X754
FEED 6AS TYPE? CO-RICH GAS
REACTOR FEED GAS IMLET TEMP,  (des.C) © 143.7
OIL/SLURRY INLET TENP. (des.C) 244.8
AVE. REACTOR TEMPERATURE (ded.C) 250.0
REACTOR OUTLET TEMP., (dea.C) © 247.8
REACTOR GAS IMLET PRESSURE (kP3) @ 5459
PRIMARY SEPARATOR GAS PRESSURE  (kP3) ! 21
GAS SUPERFITIAL VELDCITY  (cw/sec) @ 9.5
LIGUID SUPEAFICIAL VELOCITY (cm/sec) @ 5.0
SLURRY CONCENTRATION (wt) ¢ 24,7
SPACE VELOCITY (1/ks-hr) 10764
RECYCLE/FRESH FEED RATIO ¢ 3.30
OIL/SLURRY CIRCULATION RAfE (s3/hr) @ 4.5
PROD.SEPARATOR GAS FLOMRATE <50> + 5 (kdmol/tr) ¢ 88,08
PURSE GAS FLOM RATE <50>  (kgapl/hr) S.73
STREAM $ 1 S 10 15 g 4 &2 &8
STREAM NAME  FRESH FEED RECYQLE GAS REACTOR FEED REACTOR FEEB VA SEP V7L SEP FLASH 6AS  NEDH PRODUCT
ON-LINE 6C8 1 2 1 2 2 1
COMPONENT E——— R
ML oL LD 0D LD LD 2 b ad AuTD
lﬂ 57056 29.94 5071 5067 2&05 3003 5-73 ——
c 34.82 .30 50.82 50.81 $0.92 908’ Bo“ m——
o2 3.0 13.79 11.79 11.78 13.18 13.18 80.76 —
n 0-15 00” 007‘ 007‘ 0.33 0.84 0.37 —
(x 7] 0.10 0.2 0.52 0,52 0.58 0-59 0.92 —
H () 0.00 0.00 0.00 0.04 0,00 0.12 1.12
G304 0.00 0.42 0.38 0.32 &34 8.37 7.43 95.71
DE 0.00 0.02 0.0% 0.01 0.00 0.01 o2 0.00
C250H — —— 0,85
C30H’S — — 0.26
C&M‘’S —— —_— 0.19
SH’‘s —_— — 0.13
ALKATENES — —— 0.00
ESTERS —_— —_— 0.81
ALDEHYDES —— — 0.00
(1118 —_— I 1.4
TOTAL 2 98.18 99.98 99.98 99.85 99.95 99.91 99.13 100.00
DENS»d4/cc 0.005 0.044 0.032 0.032 0.029 0.029 0.004 .79
AV 0L HT 13.34 2,38 20.57 20.548 3.01 23.02 35.53 32.41 ~
Wl hr 27.3 1845.9 2157.8 2357.3 2107.2 2104.1 S.4 ——
kdaal/hr 3.9 82,35 105.19 105.17 94,01 93.98 0.4 .78
/hrerrod —_ —_— .37

¥ Coarcsitions corresrond to STREAMKIZ®
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LaPORTE LPMETHANOL PROCESS AVERAGE REPORT 0000 13-Jun~85 - 1200 13-Jun-85
CONVERSION-SELECTIVITY-PRODUCTIVITY

CONVERSIONS ACROSS REACTOR :

6C41 6C#2
HYDROGEN CONVERSION {Z) 29.9 2.7
CARBON MOMOXIDE CONVERSION (2 ¢ 10.4 10.4
CARBON DICXIDE CONVERSION {2 0.2 =-0.0
RATIO0 HZ CONSWMED/TD CONSURMED : 1.99 2.00
I See next pade for conversions as cale. bs overall bal,
SELECTIVITIES: ACROSS REACTOR OVERALL
6C Averase b 4
C3 (+02) SELECTIVITY TO METHANDL (D) 100.0 98.4
CD (402} SELECTIVITY TO ETHANOL (D) ° — 0.5
¥ Methanol in flashed <as not measured
Ethanol only seasured in product flow
BETHANOL PRODUCTIVITIES 3 YIELDS
ssol/hr~ks cat ke/ivw Ral fresh feed ke/1000 ¥a3 reactor feed
#EDH SOURCE
As calculated ACROSS REACTOR 25,60 0 76.2
As Met MeOH produceds OVERALL balance 5.4 338.8 75.8
REACTOR FEED {H2(/CD#1.5C02)} 0.52
REACTOR FEED {(H2-002)/(C0+CO2)} : 0.38
APPROACH TO METHANOL EDUTLIBRIUM  (ded.) 3.3
APPROACH TO WATER-GAS EQUILIBRIUM (des.C) © Rede
METHANOL COLLECTED AS I OF CALCWATSE ¢ 98.7
CALORATED METRANOL PRODUCTION BATE (Kamol/hr) @ S.81
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LaPCRTE LPMETHANDL PROCESS AVERAGE REPORT

MATERIAL BALANCE SUIBtARY

COMPONENT BALANCE (IN-OUT)/IN :

0000 13-Jun-85 - 1200 13-hm~85

STREANS § [PURE BASES - 1] [(1#55)-193 {25 - (50#51462448)3
STREAMS LOCATION FRESH FEED 6AS REACTOR FEED REACTOR EFFLUENT
COMPONENT ¢
< difr.> < dift.o> < ditt.>
H2 =0.70635 1,77788 =0.02775
ui} =0.41397 =0.10107 0.09875
m2 "10“070 '1.61502 1.97188
'12 -250.87700 '0.42945 '90$115
CHe Nede -2.18425 °26~19330
m Nede -175.76300
CH30H — .0 0.85617
OVERALL ELEMENTAL BALANCE (Kd-atoms/hr) ¢
INPUTS GUTPUTS (IN-DUTY/IN
STREAM ¥ 15 -] b 62 & TOTAL
STREAM NAME REACTGR FEED RECYOQLE PURGE GAS  FLASH GAS  MeOH PRODUCT y4
CARBON:
o .4314 “4.1% 3.1089 0.0567 — 47.8804 10.3885
(=17 12.3849 11,3534 0.78%4 0.1461 —— 12,2889 0.7754
CHI0H 0.3399 0.3451 0.0241 0.017% 3.8 $.9207 -1542.1300
m 0.5604 ) 0.5262 0.0366 0.0027 0014“ 0-7121 -27.0627
TOTAL C© 88.7188 56.9408 3.9589 0.2 S.6793 66,8024 -9, 1204
HYBROGEN?
W2 75.0279 49.3048 3.4280 0.0275 S2.7602  29.672
H20 0.0000 0.0000 0.0000 0.0004 0.2310 0.2328 Nede
OTHERS 3.4292 3.5212 0.2448 ¢.0813 22,5082 25,3555 -424,2030
TOTAL H 78.6371 52.8258 3.4728 0.1114 2.7372 PU7T -0.8775
OXYGEN: . -
TGTAL 8 78,5551 47.7839 4.7128 0.3675 S. 759 78,5901  -0.0445
NITROGEN:
TIITN. N 1.5624 1-@ 0.1031 °'M18 — lom ‘lom
TOTAL MASS FLDMW
(ka/trr) 2£2.7000 1843.0200 128.1410 8.7824 182, 7479 2182,8900 0.0001
REACTOR GAS BALANCE (OUT/IN) ©
6l 6C#2
NASS BALANCE, (2) H 100,000 100.000
ELEMENTAL BALANCE» (1)
CARBON 99.905 100.058
HYDROGEN 99.92t 100,261
OXYEEN 99.884 100.124
MITROGEN 100,724 99.288
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