LaPORTE LPMETHANOL PROCESS AVERAGE REPORT
ENTRAINED  mODE
PROCESS WARTABLES $ ANALYTICAL SUMMARY

AVERASE: 04/15/1800~—>2400

CASE R

DATE @ 27-Jun-B4
e ¢ 03:10 Px
RN ID MMBER BB-X954
FEER BAS TYPE: BALANCED 64S
REACTOR FEED 5AS IMET TE¥P. (des.() ° 1.4
OIL/SURRY TRET TP,  (des.0) 250.5
AVE. REACTOR TEMPERATURE {des.C) @ 249.3
REACTOR: QUTLET TEMP.  (ded.C) 250.5
GUARD BED FEED PRESSURE (kP3) ¢ 475
PRINAPY SEPARATOR 645 PRESSURE  (KkP3) ¢ 6307
6AS SUPERFICIAL VELOCITY  (ca/sec) @ 11,7
LIGUTD SUPERFICIAL VELOCITY {ca/sec) ¢ 4.7
SLURRY CONCENTRATION nt) ¢ 48.9
CATALYST OXIDE WT IN PEACTOR (ke oxide) -
BAS HWOLB-UP : -
SPACE VELOCTTY  (1/ks-hr) : 5005
RECYCLE/FRESH FEED RATIO : 4.31138
OIL/SLURRY CIRCULATION RATE (a/hr) : 4.7
PROD.SEPARATOR GAS FLOMRATE <50 + G (ksmolmr) 3 134,00
PURSE 645 FLOW RATE <50>  (ksmol/hr) H 6.68
STREAN ¢ 1 1¢ o2 p-14
STREAM N FREH FEED mwm—mmmm /L SEP W SeP SEDH PROTOCT
ON-LINE 608 1 S 2 1 2 2 1
CONPONENT ====miTrs s=emewereee =STormeees  pewre——ce.
=rs———a anxr <MLL MO LT o he 1 ¥l <MD anm>
e 60.28 .78 Y, ) 56.29 2.13 2.48
co 2.7 17.44 19.33 19.32 1.8 16.49
r:7] 3.26 5.29 4.92 4.9 S.12 S.07
0 6.83 20.54 18.11 12.8? 19.44 19.75
on .22 0.4 0.4 0.48 0.3 0.4%
20 0.01 0.00 0.04 0.00 0.30 0.40 4.81 2.72
O 0.00 e.34 0.37 0.2 5.3 .46 94,85 B0
RE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 o.00
o] — — 0.06 0.05
C3oW'S 0.01 0.2
taow‘s 0.00 0.01
cSo’s 0.00 0.0%
ALKMENES -_— —— 0.00 0.00
ESTERS 0.14 0.27
ALDENYRES —_— — 0.00 0.0¢
o — 0.12 1.3
ToTAL ¢ 7.1 98.956 .00 9.2 99.39 100.15 100.00 100,02
ml,-’m o.m 0.036 0.026 0-026 °cm OOMI — o.m
”tno“ 12.39 1‘0‘3 1‘01! 13.” 1509 15-2 31-& ————
Mal/hr én.4 2899.1 3488.3 3518.5 3.2 3.4
W"M m."

¥ Cosrositions correspond to STREANZ2
{1)Becreased 42 Lo ortinive
QMdiasted to satch across

REACTOR EFFLUENT COMPONENT DALANCE
reactor aass balance
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LaPORTE LPMETHANOL PROCESS AVERAGE REPORT
CONVERSTON-SELECTIVITY-PRODUCTIVITY

CONVERSIONS ACROSS REACTOR

27-JurB4 / 03111 P

- x ) 6C42
HYDROGEN CONVERSIDN (b4 3H 13.3 15.5
CARRON MONOXIDE COMVERSION o 21.4 2.3
CAPFON DIOXIDE CONVERSION (54 3 4.9 4.6
112 See next rase for conversions as calc. by overall bal,
SELECTIVITIES: ACROSS REACTOR OVERALL
6C Average s
CD (4002) SELECTIVITY TO METHANODL () ° 105.1 100.4
€0 (4002) SELECTIVITY TO ETHANOL (1) ¢ —_— 0.1
$ Methanol in flashed gas not seasured
Ethanol only measured in product flow
METHANOGL PRODUCTIVITIES & YIELDBS
saol/hr—ks cat ke/1000 Na3 fresh feed k271000 Na3 reactor feed
N SOURCE
#s calculated ACRESS REACTOR 10.18 341.2 65.2
#s Net ReQH rroduced: OVERALL balamce 9.88 .0 8.2
REACTOR FEED {H2(/C041.5C02)2 ¢ 2.11
REACTOR FEED {CHR2-CIR2)/(COHN2)} © 2.12
APPROACH TO METHANOL EQUTLIBRIUM  (ded.C) @ S51.0
APPROACH TO WATER-GAS EQUTLIBRIUM (des.() @ 16.6
METHANDL COLLECTED AS Z OF CALOUMLATER @ 96.7
CALCULATED METHANOL PRODUCTION RATE (Ksaol/hr) @ 7.16
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L3PORTE LPMETHANOL PROCESS HOURLY REPORT

MATERIAL PALANCE Stmmaky

COMPONENT BALANCE CIN-GUT)/IN :

27-Jun-B4 7 03311 PX

STREANS ¢ (PURE GASES - 1) [(1455)-152 L35 - (5045144244811
STREANS LOCATION FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
COMPONENT ——
Q dift.> Q dirf.> & diff.>
;24 -0.43074 0.564004 0.16353
co 6.680251 0.93269 0,42544
[ 74 -34.70940 1.77632 -0.28191
CH4 R.2e 2.B4442 '0039013
H2e 100.00000 19.1137%
QVERALL ELEMENTAL BALANCE (Ke-atows/hr) ¢
INPUTS DUTPUTS (IN-BUT)/IN
STREAM ¢ 15 35 50 &2 é8 0TAL
STREAN NAME REACTOR FEED RECYCLE PURGE 6AS  FLASH GAS  MeOH PRO 4
CARRON? '
m 7-6906 609‘61 O-m OOW D 702073 602843
DBOH 004230 0.4402 0'0227 0.0094 6-9224 7-3?“ -1“709700
“' OTHERS 0.7485 0.7038 ¢.0342 0.0008 0.0339 0.7748 =3,5087
HYDROGEN?
w 176.7140 141.£900 7.2954 0.1802 —— 149.1580 15.5894
H20 0.0000 0.0000 0.0000 0.0014 0.72021 0.7034 Deds
OTHERS 4.4882 4.5760 0.235% 0.040° 27,7685 32,6210 ~595.1140
TOTAL M 181.4010 146.2450 7.5310 0.2224 28.4706 182.4900 -0.48007
OXYGEN:
AL G 45.1297 35.7149 1.8904 0.0558 7.3001 45.9612 0.3532
NITROGEN:
TOTAL ¥ 28.0510 26,5704 1.3681 0.033% —_— 27.974 0.2504
TOTAL MASS FLOW
Cha/nr) 2196.6300 1865.7300 96.0529 2.6302 232.2100 2195, 5400 =0.0004
REACTOR 6AS BALANCE (OUT/IN) ¢
&1 eCe2
MASS MLANCE, (2) : 100.000 100.000
ELEMENTAL BALANCE, (2) ¢
CAPBON 101.189 100.653
NYDROGEN 103.910 100.997
OXYBEN 101,252 100.249
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AVERAGE: 06/16/0700~->1000

CASE C
LaPORTE LPMETHANOL PROCESS AVERAGE REPORT
ENTRAINER MODE
PROCESS VARIARLES § ANALYTICAL SUMMARY )
DATE & 27-Jun-B4A
TIeE 2 03:34 PH
RUN ID NUMBER @ ER-X954
FEED GAS TYPE! BALANCED GAS -
REACTOR FEED &mS INLET TEMP.,  (des.C) < 1428
DIL/SLURRY IMLET TEMP. (ded.C) @ 250.8
. AVE. REACTOR TEMPERATURE (des.C) © 249.6
) REACTOR OUTLET YEMP,  (ded.C) 3 250.8
GUARD RED FEED PRESSURE (kF2) @ 6450
PRIKARY SEPARATOR GAS PRESSURE  (kPa) ¢ 8304
OAS SUPERFICIAL VELOCITY (ca/sec) @ 11.6
LIGUID SUPERFICIAL VELOCITY (em/sec) 4.7
EXPANIED BEL: HEIGHT (cw) ¢ Nede
SLURRY CONCENTRATION  (wtl) : 46.5
CATALYST OXIDE WT IN REACTOR (kg oxide) @ S
GAS HOLR-UP © -
SPACE VELOCITY (l/k¢=he) ¢ 5447
RECYCLE/FRESH FEEB RATIO ° 4.38262
DIL/SLURRY CIRCULATION RATE (a3/hr) ¢ 43.5
PROD.SEPARATOR 645 FLOWRATE <50 + <55> (kemol/hr) ¢ 134.57
PURGE 6AS FLOW RATE <50>  (kdmocl/hr) ¢ 7.03
STREAN & 1 S8 10 15 25¢ o g &8
GTREAM MAME  FRESH FEED RECYCLE GAS GUARD-BED FEER REACTOR FEED  W/L SEP V. SEP MEDH PRODUCT
ON-LINE 6CE 1 2 1 2 2 1
COMPONENT ===—==c—= ===—=s===x= smE=sm==
sT==—cT==== "L L b ag Q0LD HOLD w0 L LD e
v §0.30 5.02 56.06 56,94 S2.91 S2.77
o 22,02 18,25 20.10 2.1% 17,18 17.43
(a2 3.36 5.3 5.02 5.03 S.11 S.19
v 4 6.89 - 20,15 18.02 17.6% 18.78 19.56
CHe 0.19 0.48 0.39 0.2 0.45 0.43
H20 0.01 0.00 0.04 0.00 0.29 0.38 4,80 2.2
CH30H 0.00 0.35 0.42 0.26 4.94 S.25 94.85 93,56
DE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0¢
C2a50H ' — 0,06 0.0%
C3H'S —— 0.01 0.02
m’s — 0.00 0'01
. m's — 0.00 0.00
ALXAHDES —_— 0.00 0.00
ESTERS —— 0.14 0.27
ALDEHYIES —_— 0.00 0.00
BIL — 0.12 1.33
T0T4L 2 97.76 99.61 100.06 100.53 99,486 101.00 100.00 100,00
mrﬂcc 0-004 00036 0-026 00026 0-022 0.001 ——— 0.790 -
AV.MOL.BT 12.50 14.47 14.22 . 14.05 15.15 15.37 31.81 —_—
Na3/r 634.4 2867.8 3429.3 3469.8 8.3 nn.2
kesol/hr 29.19 127.94 153.00 €(2) 154.80 (2) 143,59 (1) 141.48 6,90 ——
Lhrerrod -_— a9

§ Coarositions corressond to STREAMI2
(1) Decreased 2.44Z to watch bach end azss flow rate
(2) Decreased 372 * * ° °* vt *
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27-Jun-B4 /7 03:35 P
LaPORTE LPMETHANOL PROCESS AVERAGE REPORT

CONVERSION-SSLECTIVITY-PROMICTIVITY

CONVERSIONS ACRDSS REACTOR :

6C#1 BC#2
HYDROGEN CONVERSION (z) @ 13.0 13.8
CAREON MONOXIDE CONVERSION () ¢ 19.8 21.0
CARBON DIOXIDE CONVERSION 2) ¢ 4.4 5.9
1t See next page for conversions as calc. by oversll bal.
SELECTIVITIES: ' ACRGSS REACTOR OVERALL
6C Averase t
CO (+002) SRLECTIVITY 10 METHANDL (2) @ 9.9 96.3
C0 ¢4002) SELECTIVITY TD ETHANDL (D) @ — 0.1
% Methanol in flashed sas not sezsyred
Ethanol onlu seasured in product flow
HETHaANOL PRODUCTIVITIES ! YIELDS
sacl/hr-ko cat © ke/1000 Ma3 fresh feed k71000 Na3 reactor feed
MEOH SOURCE ' ——
#s caleulzted ACROSS REACTOR 16.57 3I2.7 62,2
#s Net MelH rroduceds OVERALL balance 10.32 1.7 80.7
REACTOR FEED -TH2(/D0+1.5002)) ¢ 2.05
REACTOR FEED {(H2-CO2)/(CO4002)) ¢ 2,06
APPROACH TO METHANGL EQUTLIRRTUM {des.l) ¢ 3.8
APPROACH TO RATER-BAS EQILIBRIUN (des.l) : 11.0
METHANOL COLLECTED AS Z OF CALCULATED : §2.2
CALCULATED METHANOL PRODUCTION RATE (Kemol/hr) @ 8.73
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CONPONENT BALANCE (IN-BUT)/IN ¢

STREANS &

STREAMS LOCATION

COMPONENT :

H2

co
co2
e
CH4
H20
CH3IOH

LaPORTE LPMETHANDL PROCESS HOURLY REPORY

MATERIAL BALANCE SUMMARY

OVERALL ELEMENTAL BALANCE (Ks-atoss/hr) @

27-Jun-84 7 03335 M

REACTOR GAS BALANCE (OUT/IN) ©

NASS RALANCE,

ELEMENTAL BALANCE, (1)

CPURE GASES - 13 £(1455)-15) £25 - (S0451462+68)1
FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
& dift.> Q diff.> a dirr.)>
-1.66864 -0.16659 2.14535
$.53400 -0.03582 0.05664
-29,59670 0.61033 1.17980
-36.41140 1.45272 -0.93397
neae 435375 -0.45641
100.00000 19.55100
S 10.18070 0.91216
INPUTS QUTPUTS (INOUT)/IN
15 55 50 82 68 TOTAL
REACTOR FEED RECYCLE PURGE GAS  FLASH GAS  MeOH PRODUCT 4
31,2483 233492 1.2832 0.0263 — 24,8587 21.0878
7.7940 6.8615 0.3771 0.0078 7.2464 7.0261
0.4014 0.446° 0.0248 0.0079 6.5M7 7.0241 16497400
0.5424 0.4150 0.0338 0.0006 0.0314 0.6809 -5.9047
40,0851 31,2726 1.7186 0.0428 6,5761 39.6101 1.18%6
176.2920 1407950 7.7373 0.1595 —_— 148.4920 15.4563
0.0000 0.0000 0.0000 0.0011 0.6627 0.6638 nede
4.1754 42476 0.2334 0.0343 26,2519 30,7673 -635.8750
180.4680 145.0420 7.9708 0.1950 26.9146 180.1230 0.1912
2.2 .5191 2.0819 040505 85,9009 46.5324 1.4931
27,3835 5,775 1.4165 0.0296 22,219 0,590
2174.8300  1851.3300 101.73%0 2.3236  219.4490  2174.8400 -0.0007
&CH 6Ce2
: 100.000 100,000
100.897 99.135
103.353 101.798
101.009 99.158
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AERASE: 06/14/1100~—>1509
CASE B

LaPORTE LPMETHANOL PROCESS AVERAGE REPORT
ENTRAINED MODE
PROCESS VARIABLES 3 ANALYTICAL SUPBMAPY

DATE @ 27-Jun-84
TINE @ 04124 PN
RUN ID NUMBER * ER-X954
FEED GAS TYPE: BALANCED 645
REACTOR FEED GAS INLET TENP. (des.C) ? 141.9
OIL/SLUFRY INLET TEMP. (des.l) : 251,7
AVE. REACTOR TEMPERATURE (des.C) : 250.6
REACTOR GUTLET TEMP.  (dee.C) ! 251.7
GUARR BER FEED PRESSUEE (kPa) : 6522
PRINARY SEPARATOR GAS PRESSURE {kFa) @ 6306
6AS SUPERFICIAL VELOCITY (ca/sec) 11.7
LIOUID SUPERFICIAL VELOCITY (cw/sec) ¢ 5.9
EXFANDED BED HEIEHT (cw) N.3,
SLURRY CONCENTRATION (wt) 46.5
CATALYST OXIDE WT IN REACTOR (ke oxide) ° -
BAS HOLM-UP ¢ -
SPACE VELOCITY (l/ke—hr) ¢ 5489
FECYCLE/FRESH FEED RATIO 4,39846
DIL/SLURRY CIRCULATION RATE (a3/hr) ¢ .8
PROD.SEFARATOR GAS FLOWRATE <50 + G55 {kea01/h7) ¢ 133.75
PURGE 6AS FLOV RATE <S0> (kdsol/hr} ¢ 6.31
STREAX & 1 3% 19 15 254 23t &8
STRERK MANE  FRESH FEED RECYCLE GAS GUARD-EED FEED REACTOR FEED V/L SEP V/L SEP MEDH PRODUCT
ON-LINE 6E: 1 2 1 2 2 1
2y R —— ——— e
s====cz==c— <HILD> MWD <HLn ML <MD LD <o T
2 5%.42 S3.11 H.44 54,97 50.41 50,53
x1] .83 17,43 19.65 19.75 16.91 16.83
coz J.49 5.78 .37 5.39 S.54 5.54
H2 6079 22023 19085 19:‘5 20-70 21026 hame— —
CH4 0.2¢ 0.57 0.47 0.49 0.54 0.51
H20 0.02 0.0 0.04 0.00 0.3 0.42 4.80 2.72
CH3oH 0.00 0.39 0.41 0.30 S.17 S.45 94.86 95.5
e 0.00 0.00 0.00 0.00 0.00 0.00 . 0.00 0.0
CHS0H — E—— ’ 0.0 0.09
CoH’s — —_— -_— 2.01 0.02
CWH'S — _— —— - 0.00 0.01
CSoH’s _— 5.00 0.00
RLKAHENES — -— ——— 0.00 0.00
ESTERS 9.14 0.27
ALDEHYDES —— 0.0¢ 0.00
oI _— 0.12 1.3
TOTAL @ 92.75 97.51 100.24 100.34 T 99.82 100.54 100,00 100.00
DENSr/ce 0.004 0.037 0.027 0.0z8 0.023 0.001 —_— 0.7%0
ﬁU.HOL.UT 12-76 1500! 1‘07! 14059 15083 ' 150” 31.81 —
¥amr 549.4 2854.5 3428.¢ 3457.7 3184.9 3182.7 — —
kssol/hr 28.97 127.4 152,96 (3} 154.26 (2) 142,05 (1) 141,10 7.52 —
i/hrirrod — 302.43

3 Comrositions corresrond to STREAMIT?
(1) Decreased 2,392 to satch back end aass balance
(2) Decreased 3.522
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LaPORTE LPMETRANOL PROCESS AVERAGE REPORT
CONVERSION-SELECTIVITY-PRODUCTIVITY

CONVERSIONS ACRODOSS REACTOR 1

27-Jun-84 / 04125 PH

137

6C#1 6C#2
HYDROGEN CONVERSION (2 8 14,4 15.2
CARBON MONOXIDE COMVERSION o 21.0 21.1
CARRON DIGXIDE CONVERSION ) 4.9 4,9
12 See next page for conversions as calc. by overall bal.
SELECTIVITIES: ‘ #CROSS REACTOR QVERALL
6C Averade b 3
CD (4C02) SELECTIVITY TG METHANOL (Z) ¢ 103.1 96.2
C0 (+002) SELECTIVITY TO ETHAMOL (2) — 0.1
% Methanol in flashed gas not aeasured
Ethanol only measured in product flow
METHANOL PRODUCTIVITIES 38 YIELDS
asol/hr—+ke cat ke/1000 Na3 fresh feed kda/1000 Na3 reactor feed
MEOH SOURCE
#s calculated ACRDSS REACTOR 11.08 344.4 64.7
As Net MeDH produceds OVERALL belance 11.36 3.0 86.3
REACTOR FEED QR2(/0041.5C02)} ° 1,98
REACTOR FEED {(H2-£02)/(CO4C02)} ¢ .97
&PPROACH TO METHANOL EQUILIBRIWM  (deg.C) @ 48.2
APPROATH TO WATER-GAS EQUILIBRIUK (ded.C) @ 18.3
METHANOL COLLECTED AS Z OF CALCULATED : 102.2
CALCULATED METHANOL PRODUCTION RATE (Kemol/hr) 6,98




CONFONENT BALANCE CIN-QUT)/IN ;

STREAHS ¢
STREAMS LOCATION
COMPONENT ©

LaPORTE LPMETHANOL PROCESS HOURLY REPORT

NATERIAL BALANCE SUMMARY

OVERALL ZLEMENTAL BALANCE (Ke-atows/hr) ¢

STREAX §
STREAM NAME

27-JurB4 7 04225 P

REACTOR GAS BALANCE (OUT/IN) :

[PURE GASES - 1) £(1455)~151 [35 - (504514624481
FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
< diff.> a giffr.> Q dirf.>
-1.59219 0.12307 1.08451
4,50967 =0.57677 2.83613
~-33,83930 0.7459% 2.06100
-34.54010 0.84584 -1.22944
Ne3» 3.29977 0.60280
100.00000 23.61030
—_— 7.28932 -4,20638
INPUTS DUTPUTS (IN-BUT)/IN
15 S5 30 é2 &8 TOTAL
REACTOR FEED RECYQLE PUREE 6AS  FLASH GAS  MeOH PRODUCT 4
30.4580 22,2185 1.1003 0.0299 — 23,3488 23.3410
8.3071 7.3811 0.3845 0.00%¢ — 77554 8.8817
0.45%3 0.4954 0.0245 0.0097 7.1300 78597  ~1567.4890
0.7562 0.7251 0-0359 0.0009 000343 007962 '5o2816
39.9804 30.8003 1.5253 0.0502 7.1643 39,5401 1.1019
169.5900 135.3700 4.7038 0.1792 —_— 142,2530 16,1195
0.0000 0.0000 0.0000 0.0015 0.721% 0.7234 Nede
4.8422 4.”21 002418 0.0423 23.5998 33-7“0 '5"04“0
174.4520 140.2520 4.9454 0.2230 29.3218 176,7420 -1.312¢9
47.5315 37.4382 1.853% 0.05%9 7.5181 46.8481 1.3936
30.0415 28.3292 1.4029 0.0377 —— 29,7498 0.9042
2249.8500 1913.2100 94.7440 2.824 239,0740 2249,8400 ~0.0005
6C#1 6082
H 100.000 100.000
100.903 100.162
103.110 101.591
101.015 100.251
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06/16/1600———2>06/17/0;

AVERABE
LaPORTE LPMETHANOL PROCESS AVERAGE REPORT CASE E
ENTRAINED MODE
PROCESS VARTAEBLES R ANALYTICAL SUMMARY
DATE & 27-Jun-B4
TIME ¢ 04:50 PH
FEED GAS TYFE: BALANCED GAS
REACTOR FEED GAS INLET TEMP, (ded.C) 142.4
OIL/SLURRY INLET TEMP. (des.C) 3 251.2
AVE. REACTOR TcPERATURE (ded.C) ¢ 250.1
REACTOR OUTLET TEMP, (des.C) 5.2
GUARR BED FEED PRESSURE (KkPa) 8579
PRIMARY SEPARATOR GAS PRESSURE  (kPa) @ 6307
BAS SUPERFICTAL VELOCITY (ea/sec) @ 13.3
LIQUID SUPERFICIAL VELDCITY {(cm/sec) & 6.1
SLURRY CONCENTRATION (wtl) ¢ 46.0
CATALYST OXIDE ¥T IN REACTOR (kg oxide) @ - -
GAS HGLD-UP ¢ < -
SPACE VELOCITY  (1/ke-hr) ¢ 7080
RECYCLE/FRESH FEED RATIO @ 5.45827
DIL/SLURRY CIRCULATION RATE (ad/hr) o
_ PROD.SEPARATOR 6AS FLOWRATE <500 + <35> (ksaol/hr) ¢ 157.73
PURGE GAS FLOW RATE <50> (kdnol/hr) $ 4,61
STREAM § 1 L) 10 15 oz 25t 68
STREAN NAME FRESH FEER RECYCLE 6AS GUARD-RED FEED REACTOR FEED V/L SEP /L SEP MECH PRODUCT
ON-LINE EC# i 2 1 2 2 i
COMPONENT == z=o=—==s===ec  =m=cc———rr
== == <HOLD> L0t v ad <MLD <HLD L1 o LD HOLD NTD
H2 60.146 -~ .22 94.88 35.40 51.721 S1.33
"0 z.0n 16,79 18.43 18.50 16.04 15.77
o2 3.26 S.10 4.85 4.90 4,99 4,89
N2 é.44 2.26 20.58 20,33 21.84 2,05
CHe 0.15 0,55 0.45 0.49 0.33 0.49
H20 0.01 - 0.00 0.04 0.00 0.30 0.41 9.87 3.4
CH30H 0.00 0.37 0.41 0.27 4,61 4,79 93.81 94.84
DiE 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
m — 0.05 °o°7
C30H'S 0.01 0.02
CAOR’S — —_—— -_— 0.00 0.0¢
oo’'S — — 0.00 0.0%
ALKAHENES — — 0.00 0.0¢
m na— 0513 OIE
ALDEHYTES E— -_ 0.00 0.0¢
TOTAL ¢ 97.03 99.30 99.61 79.82 100.01 99.72 100,00 100,02
DENS»d/cC 0.004 0,036 ¢.027 0.027 0.022 0.001 — 0.7%:
AV, MOL.UT 12.41 14.59 14.43 14.33 15.44 15.51 31.49 —
Nal/he 628.8 3432.3 - 3949.2 3977.6 3686.5 34675.0
ka0l /hr 28,05 153.13 176.1% (3} 177.46 (2) 164.47 (1) 143.9% 7.94
1/hreprod —— 302,63

3 Comepsitions correseond to STREAMRI2

(1) Decreased 4.52Z to m2tch back end sass flow rate

€2) Decreased 3.872
(3) Decreased 3.8461
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LaPORTE LPMETHANOL PROCESS AVERAGE REPORT
CONVERSICN-SELECTIVITY-PRODUCTIVITY

CONVERSIONS ALROSS REACTOR

27-Jun-B4 / 04351 Pn

6C#1 642
HYDROSEN CONVERSION 2 @ 12, 13.5
CAREON MBNOXIDE CONVERSION (¥ 9N 20.4 19.6
CAREDN DIOXIDE CONVERSION 2) : 8.1 S.4
B2 See next page for conversions as cale. by overall bal.
SELECTIVITIES: ACROSS REACTOR DVERALL
6C Average t
00 (+C02) SELECTIVITY 10 METHANOL (Z) @ 101.2 106.8
CO (4C02) SELECTIVITY TO ETHAMOL (1) ¢ -— 0.1
2 Nethanol in flzshed gac not moasured
Ethanol only seasured in product flou
METHANDL PRODUCTIVITIES ¢ YIELDS
Sml/hrkacat ©  re/1000 Na3 fresh feed ks/1000 M3 reactor fesd
MEOH SOURCE
fs calculzted ACROSS REACTOR 12.68 382.6 57.3
#s Net MeOH produceds OVERALL balance 12.65 381.5 §7.2
REACTOR FEED OR(/TD41.5002)) ° 2.14
REACTOR FEED (CH2-CO2)/(COHC02)} ¢ 2.16
APPROACH TO METHANOL EQUTLIBRIUM (des.0) ¢ 2.2
APPROACH TO WATER-64S EDUTLIBRIIN (des.C) ¢ 15.5
METHANOL COLLECTER AS T OF CALCULATED : 99.5
CALCULATER METHANOL PRODUCTION RATE (Kssol/hr) 7.12
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27-Jun-B4 / DALS]1 PH
LaPORTE LPMETHANOL PROCESS HOURLY REPORT
HATERIAL BALANCE SUMMARY

CONPONENT BALANCE (IN-OUT)/IM @

STREAMS 4 [PURE GASES - 13 {(11455)-15) 25 - (S0451452468)3
STREANS LOCATION FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT .
COMPONENT © ——mene — —————r
——— q diff.> a dift.> Qq diff.>
H2 -1,34818 1,59050 -0.66567
co 6.68145 1.40242 -0.50726
€2 -29,12160 0,44294 1.75760
N -34.90130 -0,51592 2,13601
CH4 100.00000 2,93837 =0,79235
o — 100.00000 10.96050
CH3O0H —— 14.31930 -1,08178
OVERALL ELEMENTAL BALANCE (Ke-atoas/hr) ¢
PUTS QUTPUTS (IN-OUT)/IN
STREAM 4 15 N 50 62 68 TOTAL
STREAN NANE REACTOR FEED RECYCLE PURGE GAS FLASH GAS ¥eOH PRODUCT z
CARKON:
co 32.819% 25.7083 0.7731 0.9259 — 26.5073 19.2341
o2 8.68%9 7.81%7 0.25%50 0.0080 B.0567 7,2860
CH30H 0.,4802 0.5604 0.01¢% 0.007¢ 7.0773 76627 -1495.770%
OTHERS 0.8654 0.8460 sl | 0.0008 0.0305 0.9028 -4,3185
TOTAL C 42,854 34,9284 1.0504 0.042¢ 7.1081 43,1295 -0.539%
HYBROGENS
H2 196.6320 1658.0560 4.9939 0.1686 171.2180 12,924¢
20 0.0000 0.0000 0.0000 - 0,0013 0.8852 0.8865 Ned.
UTI'ERS 5'3&5 59659 °01692 000347 28.3303 3‘021“ ‘SS.STBO
TOTAL H 202.0140 171.6810 5.1831 G. 2046 29,2855 206.3150 ~2.128%8
OXYBEN:
TOTAL O 50.67%8 41,8%41 1.2600 0.0505 79449 50.7515 -0.1414
NITROGEN: :
TOTAL N 34,0815 34,0904 1.0252 0.0362 35.1518 2.576%
TOTAL NASS FLOW
ke/tr) 2042.46900 2233.8%00 &§7.1815 2:.5473 239.0870 2542.7000 -0.0007
REACTOR GAS BALANCE (OUT/IN) ©
6C31 6Ct2
MASS BALANCE, (T) b 100.000 100.000
ELEMENTAL BALANCE,» (D) ¢
CARRON 100,014 100.385
HYDRDGEN 102,398 101.411 i
OXYGEN 100.130 100.343
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LaPORTE LPNETHANOL PROCEST AVERAGE REPORT AVERAGE: 06/17/0300—>1500
ENTRAINED MODE CASE F
PROCESS VARTABLES 3 AMALYTICAL SUMNARY

DATE @ 27-Jur-84
TIME ¢ 05207 Pit
RUN 1D NREER @ EB-X754
FEED GAS TYPE: BALANCED 545
REACTOR FEED 6AS IMLET TEMP. (des.C) @ 143.3
OIL/SLURRY INMLET TEMP.  (des.[) ¢ 51.7
AVE. REACTOR TEMPERATURE (des.C) @ 20.4
REACTOR QUTLET TEMP. (desT) ¢ 251.7
GUARD BED FTED PRESSURE (kP2) & 855
PRIMARY SEPARATDR BAS PRESSURE  (kPa) @ 6305
GAC SUPERFICIAL VELOCITY  {(ca/sec) ¢ 13.35
LIOUID SUPERFICIAL VELOCITY (cw/sec) ¢ 5.9
DPANDED BED HEIGHT (cw) @ Reds
SLUFRY CONCENTRATION (wtl) 3 44.0
EATALYST OXIDE WT IN REACTOR (ke oxide) @ -
BAS HOLMP ¢ . -
SPACE VELOCITY (L/ks-hr) § 7246
RECYCLE/FRESH FEED RATIO @ 5.39402
OIL/SLURRY CIRCIRATION RATE (a3/hr) ¢ 0.0
PROD.SEPARATOR GAS FLOWRATE <50> + 5> (kamol/hr) ¢ 158,85
PURGE 645 FLOW RATE <S0>  (kssolsbr) @ 4.41
STREAH ¢ 1 ] 10 15 3t - &8
STREAM MAME  FRESH FEED RECYCLE GAS GUARD-BED FEED REACTOR FEED  V/L SEP /L SEP NEDH PRODUCT
ON-LINE GC# 1 2 : 2 2 1
COMPONENT | S/ S Seeeeesees temmmtemmwas smomgmme—as sooeeme
====xr=m=—= LD <MD <ML D oL <D D WD
2 60.28 54.03 x.30 RN.71 31.88 S1.74
o 273 17.60 19.56 19.24 15.78 16.84
2 3.4 S.37 S.11 S.04 S.17 S.12
e 5.2 2.28 18.79 18.79 20,28 20.17
G 0.19 0.64 0.54 0.56 0.62 0.58
o0 0.02 0.00 0.04 0.00 0.33 0.41 6.92 3.95
<H3DH 0.00 0.40 0.41 0.1 4.93 4.9 92,76 94.15
me 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
C50H 0.04 0.06
C3H'S _— 0.01 0.02
C408°S ' —_— 0.00 0.00
SH's _— _— 0.00 0.00
K KAHBIES 0.00 0.00
ESTERS m— _— 0.12 0.24
ALDEHYDES ; 0.00 0.00
o 0.14 1.5%
TOTAL @ 96.77 9.32 79.74 97.64 99.99 99.82 100.00 100.00
DEMSsa/ce 0.004 0.03% 0.027 0.027 0.022 0.001 i 0.7%¢
AVMOL.UT 12.34 13,47 14.35 14.23 15.44 15.8 31.57 I
a3/ &41.8 34617 4027,8 4065.0 3744.3 3751.0
kesol/br 28.43 14.44 179.70 (3)  1B1.35 @) 167,14 () 167,35 7.83 —_—

/hrrrod 312.%
% Coarpsitions corresrond to STREAMEI?

(1) Becreased 4.27X {0 patch back end mass flow rate
(2) Decreased 3.222 .
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27-Ja-84 7 05208 P
LaPORTE LPMETHANOL PROCESS AVERAGE REPORT
CONVERSION-SELECTIVITY-PROBUCT IVITY

CONVERSIONS ACROSS REACTOR :

6Ce1 6C32
HYDROGEN CONVERSION (2 12.9 14.2
CARRGN NONOXIDE CONVERSION (¢4 20.7 19.4
CARRON DICXIDE CONVERSION 2 : 8.5 5.5
XX See next pase for conversions as cale. by overall bal.
SELECTIVITIES: ) ACROSS REACTOR OVERALL
6C Average 4
CO (3C02) SELECTIVITY TO METHANOL (2) ¢ 100.1 95.8
CO (4002) SELECTIVITY TO ETHAMDL  (2) — 0.0
¥ Methanol in flashed gas not seasured
Ethanol only seasured in product flov
HETHANDL PRODUCTIVITIES ¢ YIELDS
ssol/hr-ks cat k91000 Na3 fresh feed ke/1000 Na3 reactor feed
#EDH SDURCE
fs calculated ACRASS REACTOR 13.58 380.4 60.1
fs Net tell rroduced, DVERALL balance 12.97 343.4 57.4
REACTIR FEED {H2(/CD+1.SCO2)) ¢ 2.08
REACTOR FEED {(H2-C12)/(COHCO2)) ¢ 2.0
APPROACH TO METHANDL EDUILIBRIUM  (des.D) S1.4
APFROACH TU UATER-GAS EGUILIBRIUM (des.C) b B
METHANOL COLLECTED AS I OF CALOILATED ¢ 3.3
CALCUATED METHANOL PRODUCTION RATE (Kamol/hr) ¢ 7.82
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LaPORTE LPHETHANDL PROCESS HOURLY REPORT

MATERIAL RALANCE SUMMARY

COMPONENT BALANCE (IN~DUT)/IN @

27-Jurr-84 /7 05:08 PH

144

STREAMS ¢ [PURE GASES - 11 [(1455)-15) (25 - (S0451462+48)]
STREANS LOCATION FRESH FEED BAS REACTOR FEED REACTOR EFFLUENT
COIFDHENT &
T diff.> <X diff.> < diff.>
co 7.72858 0.468334 0.17974
L x4 «26.42530 0.84783 0.17514
CH4 Nede 241700 1.1
H20 100.00000 3.03005
OoH —_— 10.22530 3.96620
OVERALL ELEMENTAL BALANCE (Xs-ztoes/hr) !
INPUTS OUTPLTS CIN-0UT) /TN
STREMY ¢ 15 M) ) aQ &8 © T0TARL
STREAN NANE REACTOR FEZD RECYQLE PURSE 6AS  FLASH GAS  NeDH PRODUCT ) 4
CAFRON:
o 34.8863 27.1876 0.7747 0.0294 — 27.99%7 19.7573
e 901385 8.2915 0.2349 0-0071 EE—— 8.5374 6-5773
OB 0.554 0.6187 0.0177 0.0088 7.2604 7,905 -1323.4100
U“EP.S 1-0196 0-9890 0-0293 o-WIO 0-0277 1-0461 -2.6952
TOTAL C 45.5988 37.0868 1,057 0.0483 7.2882 45.482 0.254¢
HYDRDGEN:
.74 202.0540 144.8700 4.7672 0.1831 171.8280 14,9573
no 0.0000 0.0000 0.0000 0.0015 1.0836 1.0851 N3
CTHERS 6.2940 5.4308 0.18%7 0.0391 29,1045 35.7583 =467,.9550
TOTAL H 208.3500 173.3090 4,9310 0.237 30.1882 208.6710 =0.3543
OXYEEN:
TOTAL O 33,7187 44.3892 1.2681 0.0571 7.8255 3.5398 0.332%
. NITROGENS
TOTAaL N 34.0731 32,8695 0.93%0 0.0357 — 33.8442 0.6719
TOTAL MASS FLOW
(ke/hr) 2580.8300 2266.3000 64.7419 2.7284 247.1040 2580.8700 -0.0016
REACTOR GAS BALANCE (OUT/IN)
2% )] 6ce2
MASS BALANEE, (2) : 100.000 100.000
ELEYENTAL BALANCE, () @
CARRON 99.291 100.75%
HYDROGEN 102,842 101.551
OXYBEN 99.435 100.734



LoPORTE LPMETHANOL PROCESS AVERAGE REPDRT AVERAGE: 04/1B/0100~—~—>1200
ENTRAINED  NMODE CASE 6
PROCESS VARIABLES § ANALYTICAL SUMMARY

PATE @ 27-Jun-84
ThE 3 05:24 PN
RUN ID NUMRER EF-X934
FEED 6AS TYPE: BRLANCED GAS
REACTOR. FEED 5AS INLET YINP.  (des.C) @ 144.1
OIL/SLURRY INLET TEMP.,  (des.C) @ 2352.1
AVE. REACTOR TEMFERATURE (des.C) @ 0.8
REACTOR QUTLET TEMP.  (ded.C) : 252.1
GUARD RED FEED PRESSURE (kPa) ¢ 6504
PRINARY SEPARATOR GAS PRESSURE  (kFa) @ 8206
GAS SUPERFICIAL VELOCITY  (cw/sec) @ 13.8
LIGUID SUPERFICIAL VELOCITY (ca/ser) ¢ 4.5
EXPANDED BED HEIGHT (cm) @ Nede
SLURRY CONCENTRATION (Wt2) 42.0
CATALYST OXIDE WT IN REACTOR (kg oxide) @ -
645 HOLD-UP : -
SPACE VELOCITY (L/kg-hr) & 7974
RECYCLE/FRESH FEED RATIO ¢ : 5.5981
DIL/SLURRY CIRCULATION RATE (s3/hr) ¢ . 1.1
FROD.SEPARATOR 6AS FLOWRATE <50 + <59 (kemol/hr) ¢ 142.41
PURGE GAS FLOW RATE <50  (kamol/hr) ¢ 4.95
STREA $ 1 S 19 15 >t =34 &8
STRERM NAME  FRESH FEEP RECYCLE GAS GUARD-BED FEED REATTOR FEEP VAL SEP UL SEP MEOH PROMICT
ON-LINE 6C8 1 2 1 2 2 1
COMPONENT == B —— A ]
Fxzsmem=—=c= LD QoL LD AND <D 0B o MDD W
,E 60.‘3 56-21.‘. 56-?2 57--:2 N3 53065 _ ——
CU 27-01 170”. 19-0‘ !B'BS 16-“ 1‘.‘9 — —
o2 3.39 4,94 4.74 .73 4.77 4.77 — ——
74 5.0 19.8% 18.15 17.720 19.07 19.34 — ——
CHA 0.20 0.54 0.44 0.48 0.51 0.47
10 0.02 0.00 0.04 0.00 0.11 0.3% é.81 3.89
OH3DH 0.00 0.37 0.38 0.32 4.4 4.8 92.87 .5
0.00 0.00 9.00 0.00 0.00 0.00 0.00 0.00
A5 . — 0.04 0.0¢
C3ous — 0.01 0.02
CAOH'S — 0.00 0.00
CSOH™S —— 0.00 0.00
m — 0.00 0.00
ESTERS 0.13 0.5
ALDEMYDES — 0.00 0.00
om 0.29 1.4
TOTAL : 96.75 97.20 99.70 99,51 9%9.92 99.74 100.00 100.00
DENS»a/cc 0.004 0.035 0.024 0.026 0.021 0.001 —— 0.7%9
AVMOLET 12.31 12,02 13.89 13.73 14.73 14.88 31-57 _—
Na3Me §30.5 I529.4 4058.7 © 4108.4 3827.8 3787.8 — —
kenol/hr 28.13 157.46 181.07 () 183.21 120.78 (1) 188.99 7.49 ——
Y/hrerrod 299.53

% Coarositions corresrond to STREAMII?
(1) Becreased 3.897 to satch back end mass flow rate
(2) Decreased 3.747 .

145




LaPORTE LPMETHANDL PROCESS AVERAGE KEPORT
CONVERSTON-SELECTIVITY-PRODUCTIVITY

CONVEZRSIONS ACRDSS REALTOFR :

27-5u-84 7 05:24 PR

6C#1 6C#2
HYDROGEN CONVERSION (¢ 40H 12.0 11.8
CARRON NONDXIDE CONVERSION (74 19.1 18.5
CARBON DIOXIDE CONVERSION ) 6.2 8.0
TEX See next rase for conversions as cale. by overall bal.
SELECTIVITIES: o ACROSS REACTOR - OVERALL
6C Averase
CO (+002) SELECTIVITY T0 METHANDL (2) @ 100.5 97.1
CO (+002) SELECTIVITY TO ETHANDL (I) ¢ — 0.0
3 Nethanol in flashed da3s not seasured
Ethanol only seasured in preduct flow
METHANOL PRODUCTIVITIES ¢ YIELDS
Ssol/hr-ks cat ke/1000 ¥a3 fresh feed ke/1000 ¥a3 reactor feed
FETH SOORCE
#s calculated ACROSS REACTOR 13.72 9.1 5.1
és Net NeOH rroduced) OVERALL balance 13.55 .7 4.5
REACTOR FEED {OH2(/T0#1.STO2)) & 2.2
PEACTOR FEED {(H2-CO2)/(COHD)) ¢ 2.3
APPROACH TD METHANOL EDUILIBRYM  (des.0) 56.1
APPROACH TO UATER-GAS EQUILIERIUM (des.C) @ 18.0
METHANOL COLLECTED 4S5 T OF CALCILATED ¢ 8.5
CALCILATED METHANDL PROBUCTION RATE (Kssol/hr) @ 2.07
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L3PORTE LPMETHANOL PROCESS HOURLY REPORT

MATERIAL PALANCE SUMMARY

COMPONENT BALANCE (IN-QUT)/IN @

STRERNS 4

STREAMS LOCATION

éé?ﬁﬁsﬁ §

27-Jun-84 / 05225 P

OVERALL ELEMENTAL RALANCE (Ke-atoes/hr)

TOTAL MASS FLOW

(kdt/he)

REACTOR GAS BALANCE (OUT/IN) °

NASS BALANCE, (2)
ELEMENTAL BALANCE, )

147

[PURE GASES - 11 [(1455)-15] [25 - (S50451462448)]
FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
Q diff.> Q difr.> < diff.>
~0.86671 0.36253 1,43050
12.81850 0.42029 0.5918¢
~28.46100 0.54252 1.56634
Nede 2.67304 0.56587
—_— ~1.47395 0,23121
puTS QUTFUTS (IN-DUTY/IN
15 -] 3 62 68 TOTaL
REACTOR FEED RECYOLE PURGE 6AS  FLASH GAS  MeOM PRODUCT i
34.5423 27.0718 0.8508 0.0251 — 27.9687 19.0303
8.6720 2.773% 0.2441 0.0076 8.0254 7.4539
0.5921 0.58% 0.0183 0.0073 6.9598 7.5689  -1178.2500
0.8772 0.8440 0.0265 0.0007 oom ' 0.8995 ~2.5428
44,6838 35,2933 1.1398 0.0418 6.9879 44.4528 0.4942
210-3?10 177.1840 9.5638 0.1700 m— 132.8980 13.“75
0.0000 0.0000 0.0000 0.0012 1.0209 1.0222 ned.
S.872 5.7103 0.1753 0.0323 .97 3.8246 -473.5200
215.268¢ 182.8750 S.7431 0.2034 2.9237 217.78%0 -0.5828
3N.4785 4.222 1.3574 0.0492 7.4539 R.1237 0.48761
32,4308 1.3230 0.9837 0.0306 .37 0.2802
2515.0%00 2206.8100 69.3043 2,35%0 238.6220 2515.1000 =0.0004
&Ct1 6Ce2
: 100.000 100.000
100.01% 100.152
102.338 101.945
100.128 100.182




AVERAGE: 04/18/1900~——>2400
CASE H

LaPORTE LPRETHANDL PROCESS AVERAGE REPORT
ENTRAINED MODE
PROCESS VARIABLES & ANALYTICAL S1vwARY

BATE 28-Jun-84
TIXE @ 10213 A
RUN ID MPGRER ¢ EB-X954
FEED GAS TYPE: BALANCED 6AS
REACTOR FEEB 6AS IMLET TENP.  (des.0) ¢ 138.0
OIL/SLUPRY TIRET TEMP. (desa.D) 237.0
AE, REACTOR TENPERATURE (des.C) ! 735.4
REACTOR OUTLET TEWP.  (des.() 217.0
GUARD BED FEED PRESSUPE (kP2) @ S
PRIMAPY SEPARATDR 6AS PRESSUSE  (kPa) © 6397
GAS SUPEFFICIAL VELOCITY (ca/sec) @ 13.0
LIQUID SPERFICTIAL VELOCITY (cossec) 4.3
SLUPRY CONCENTRATION  (wiX) @ 4]1.0
CATALYST OXITE WT IN REACTOR (ke oxide) ¢ -
GRS HOLD-P @ -
SPALE WELOCTTY  (1/vehr) ¢ 8020
RECYCLE/FRESH FEED RATIO © 5.9842
OIL/SLURRY CIRCULATION RATE (a3/hr) © J9.3
PROD.SEPARATOR BAS FLOWRATE <30> + <55 (kesol/hr) §  161.02
PURGE 6AS FLOW RATE 50>  (ksemol/hr) @ 5.43
STPEAM ¢ 1 5 10 15 p~' ] ot g 68
STREAY NAE  FPESH FEER RECYCLE GAS GUARD-2ED FEED REACTOR FEED v sep v se? 1EDH PPOBUCT
ON-LINE G6CY 1 2 b 2 2 1
COMPONENT b e TSN ass—mem—me
=== oD 3 o QX oo 0D LG LBl R 1 B o qT>
L4 40.16 55.53 .5 .0 54.38 B.16
21] 26.38 13.19 19.77 19.44 17.48 17.43
1517 3.68 S5.30 S.08 5.12 S.08 5.07
w 6.14 19.42 17.83 17.70 18.42 18.90
) 6.19 0.44 0.38 0.44 0.43 0.4
0 0.03 0.00 0.0¢ 0.00 .13 0.4 694 3.97
C3tH 0.00 0.3 0.4 0.32 4.10 .22 92.76 1.2
b 3 0.00 0.0¢ 0.00 0.00 0.00 0.00 0.00 0.0%
m an——— — 0003 9.04
C3H’S — —_— 6.01 0.01
m’s — 0-00 0.00
SRS — —_— 0.00 0.00
ALKMHDES 0.00 0.00
ESTERS — —_— 0.13 0.23
ALDERYDES — 8,00 0.00
118 | — 0.13 1.4
TOAL @ 96.60 9.29 99.75 100.04 100.20 99.58 100.00 100.0%
“vlltt 0.004 0.05 0-027 oow 0-022 0-00! ———— 0-79"1
m-n.ﬂ 120* 14.29 !"13 14-03 4.9 , 15003 31-5 Sr—
NiMmr S82.8 19.5 3988.& 4018.1 3810.7 3750.°
/rsrrod —— — 280.49

% Cowrtsitions corresrond to STREANY
t:)nmrmmms.mummrmmMFED)wmm.
€2) Flou rate decreased 1.647 to satch REACTOR FEED aass flow rate.
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LaFORTE LPHETHANGL PROCESS AVERAGE REPORT
CONVERSION-SELECTIVITY-PRODUCT IVITY

CONVERSIONS ACROSS REACTOR :

28-Jun-B4 7 10:13 AN

6C¢1 6Ce2
HYDROGEN CONVERSION D e 1.1 92
CARE(ON MONOXIDE CONVERSION ) 12.2 135.¢
CARRON PIOXIDE CONVERSION ) §.1 643
TFT See next pase for cenversions ac calc. by overall bal.
SELECTIVITIES: _ ACROSS REACTOR QUERALL
- 6C Aver2ze
CO (#(02) SELECTIVITY YO METHANOL (Z) @ 100.5 84.8
CO (#002) SELECTIVITY TO ETHANOL (I) —— 0.0
¥ Nethznol in flashed sas not measured
Ethanel only seasured in rroduct flow
METRANOL PRODUCTIVITIES 3 YIELDS
gsol/hr-kg ecat ke/1000 Na3 fresh feed k971000 Na3 reactor feed
MECH SOURCE
fis caleulated ACROSS REACTOR 12.75 350.1 50.8
ks Net MeOM rroduced: OVERALL balance 11.21 308.7 4.8
REACTOR FEED Q2¢/C0+1.5002)3 2,08
REACTOR FEED {(HD-CO2)/(0OHCDD)) ¢ 2,09
APPROACH TO METHANOL EDUILYBRIUM  (de«.C) ° .8
APPROACH TO WATER-GAS EQUILIBRDIM (des.l) ¢ 2.0
, METHANOL COLLECTED AS I OF CALCWLATED 87.9
CALCULATED METHANOL PRODUCTION RATE (Kemal/hr) ¢ 8.37
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