STREAN
STREAN NAME
ON-LINE GCH#

COMPONENT

H2

co

eo?

N2

CHa

420

CH3DH

DNE
C2HFOH
C30H'S
Ca0M's
{50H‘S
ALKAFENES
ESTERS
ALDENYDES
oIL

TOTAL ¢

TENS»d/co
AV MNOL.WT
Nad/hr

kanol/nr
1/hryprod

L3PORTE LPMETHANOL PROCESS AUSRAGE REFORT
ENTRAINED NORE
PROCESS UARTARLES 1 ANALYTICAL SuMMARY

DATE
TIME

ae s

£7-bye-0%
02263 Fw

e

&
DH ROICT

¥ Comrositions correseond to STREAME32

TINE INTERUAL: FROM: 2700 17—
00 1100 7= 0t
MUMBER OF AUERAGED HOUPS ¢ 3
PUN TD NUNBER : E-4C
FEED GAS TYPE! CO-RICH BaS
REACTOR FEED GAS IMLET TEHP.  (des.C) ! 151,60
DIL/SLURRY THLFT TENP,  (deg.C® : 245.4
AVE. REACTOR TEMPERATURE {des.C) : 2501
REACTAR OUTLFT TEMP,  (ded.C) : 23,2
REACTOR GAS INLET PRESSURE (k230 * €735
PRIKARY SEPARATOR GO PRESSURE  (1Pa) : 5274
GAS SUPERFICIAL VELDEITY  (ne’iec: 15.%
LIGLID SUPERFICIAL VELDSITY (emfsec: : &3
SLURRY CONCENTRATION  fut®) a7
SPACE VELOCITY  (l/ke=hr) ! 4152
RECYCLE/FRESH FEED PaTID 4.9
BIL/SLURRY CIRCULATION RATE (p3/nr) : 57,2
FROD.SEPARATOR 6AS FLOWRATE <S50> + “S5% (rsael/hr' !  150.92
PUREE BAS FLOW RATE <50>  tkamel/hrt ; 5.52
1 55 10 15 25¢ 5K 22
FRESH FEED RECYCLE GAS REACTOR FEED REACTOR FEER W/ SEP WL SE¢ FLASH GAS  ME
1 2 1 2 2 1
0Lz 7HOLD 0L NaLz> MHLD oL B
56.67 31.80 75,25 36,19 30,24 30.41 6.7
38.58 52,67 50,37 50.29 50.19 50.17 24.69
3.12 14.12 12,28 1.7 13,61 13.58 59.94
0,13 0.63 0.53 0.54 0.59 0.5 0.15
0.07 0.51 0.43 0.43 0.48 0.49 8,48
0.00 0.99 0.00 0.00 0.01 0.05 0.00
¢.00 0.67 0.48 0.55 5.30 5.26 6.33
0.00 0.06 5,04 9,05 0.03 0.04 0.52
99,57 100.44 99,39 100,27 100.44 100,58 98.90
0.005 0,047 0.0%4 0,033 0.029 0.028 0.004
13.5% 22,01 20.74 20,54 2,52 22.47 36,25
655.9 3255.3 3851.7 3881.6 3544.4 7552.2 0.9
2.2 145,23 171.84 173.18 158.13 158,48 0.04
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0.00
1.48
0.84
0.78
2.52
0.00
1.04
0.00
1.50
100.00

0.790
33.00
7.37
307.87




PARE ¢ 2 709 17-4:1-85 ~ 1100 17= j1-85
' LaPORTE LPHETHANOL PROCESS AVERARE REPDRT
CONVERSION-SEL SCTIVITY-PRODUCTIVITY

CeNYERSIONE aCEOCE REACTOR
K1 ECe2
HYDROEEN CONVERSION (0 : 26.4 i
CAPRON #ONDXTIBE CONVERSION (2 2.1 2.9
CORRON DIOXIDE COMUERSION 3 ~1.9 -1.7
PATI0 H2 CONCUNEDR/COH CONSIRSET: : 1,74 1.9
TIX See rext sage for convorcions e c2le. by overzll npl,
SELECTIVTITIcg AC?:EESPEACTEP. DUERaL
GEC 4ve=ade b4
£0 (4002) SELELTIVITY 70 METuAND: (44N 18045, 2 20,8
0O [#002) SELSETIVITY 7D CTuANOL 1y) ¢ 1.2
¥ Hethanol iny flachesd d25 nnt meaeured
Etherol only mezsured in praduct flaw
KETHaNDL 20BN CTIVITIES ¢ YIELDc®
T tanl/hrks eat k9/1000 M3 frech feed  La/1000 Na3 resctor foed
KE0H SpURCE
#s c2leulated ACROSS 2EACTOR 11.83 245.2 LY
Ac Nut NelH sroduneds QUEZALL halamme 11.23 3141 58,5
PEACTIR FEED {W0{/M0:1.5002)} a.51
2EACTOR FCED {IH2-L02)/(CDICO)Y @ n.3e
SPPRGACH TO METHeNOL ERUILIBPIUN  fdeg.Py ¢ 2.2
APEROACH TD WATFY-GAS EOUTLTBRTUN tdeg.C: nea.
METHAMBE, COLLECTZD AS I OF CaLCHLATED : 94,2
L]
CaLCWATED METHANOL PEOBUCTIDN RATE (¢anl/hr) ¢ 7.48
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PAGE ¢ 7

CONPONENT BALANEE (IN-DUT)/IR ¢

STREANS $

STREAMS LOCATION

COMPONENT @

H2

o
re2
N2
THA
Ly
CH30H

L2FORTE LPMETHONGL SROCECS AUCRACE REPOL"
HATEFTAL DALANCE StiMeaiy

[PURE £ASES ~ 11

QUERALL ELEMENTAL RALANCE /Ke—2toes/Pr)

STREMM &
STREMM NAME

CARBON!
cn
con
CHIOH
OTHERS
TOTAL £
HYDROGEN:
H2
H20
OTHERS
TOTAL H
OXYGEN:
1014 ©
NITROGEN:
TOTAL N

TOTAL MASS FLOW

{kd/hr)

REACTOR GAS RALANCE

[(14353-1352

FOAR 17-511-85 = 1100 17- y1-85

[33 - “SE514£244002

MASS BALANCE.

ELEMENTAL BALANCE,» (%)
CARBON

HYDROGEN
OXYGEN
NITROGEN

A-21

FREGH FEED RAS REACTOR FEER TEACTOR CFFLYENT
<X diffo G diff X gife-
-3.88028 4,14178 -0.20377
=0.09562 3.78050 =0, 0790¢
=97.77£30 1,12524 1,10720
~143. 11500 ©.88294 -1.84752
n.2. 2.32044¢4 -31.3%4%0
- PR -487. 52300
— 1.240R1 1.85718
INPUTS QUTPUTS (IN-QUTY /TN
13 = 30 42 58 TOTAL
REACTOR FEED RECYCLE PURGE GAS  FLASH €4S MeDH PRODUCT k4
87.0882 2¢,4849 2.9424 ¢.0104 ——— 79.4379 2.7845
21.1744 29.5027 2.7898 0.0253 - 21,3142 -0.6715
0.5457 ¢,9773 0.037¢ ¢.0827 7.0432 2.0428 =752,5400
9.8187 0.R144 0.0313 £.0004 6.5455 1.3914 -£9.9847
110.0270 98.7794 2.8003 0.0388 7,597 110.2080 -0.1432
125.3420 §2.35%12 1.5530 0.0057 95,9098 23.4814
0.0000 0.0000 ¢.0000 0.0000 0.2323 0.2323 n.a,
7.219% 7.3277 £.2819 92,0128 29.5972 37,2193 -415,5340
132.5620 99.6788 3.8349 0.0184 29.8295 133.3620 =0, 6033
130.4640 118.5480 4.3509 2.0439 7.4012 130.5740 =0.00a1
1.8824 1,8226 9.0701 2.0001 1.8929 =2.5574
3950.3000 2194.1300 122,940 1,529¢ 239.4600 3360.2900 Q.00M
(OUT/IN) @
GCHL 6Ct2
: 100.000 100.000
100.810 100,630
104,302 99.995
101,043 100.318
102,400 99.798




b

STREAK ¢
STRERN NAHE
N~ TNE Gr¢

COMOONENT

CH4

H20

CH30H

IME
C2n5pH
£304°s
CapH‘e
CseH s
ALKATENES
ESTERS
ALDEHYRES

an

-

TaTAL

DENSyd/cc
AV DL WT
Nal/hr
kdmgl/hr
1/hreprod

LaPORTS {SKETHANOL PROCESS AVERAGE REPORT
ENTRAINEL: MDD

PROCESS YARTABLES i aNab

YTICAL SUMMaRY

BATE @
TIHE @
TIME INTERUAL:

¥ Cosrositions correseond to STREAM$32

A7-Aue-g5
02300 o

FROR: 2060 17-40
T0: 0490 18- 3
NUKBER OF AUERAGED H0UPS ° 8
PN ID MiMBRER : E-4p
FEED GAS TYPE: CO-RICH 5AS
REACTOR FEED GAS INLET TEMP. (deg.C) 3 131.7
DIL/SLURRY INLET TEMP.  (des,[) ¢ 245.3
AVE, REACTOF TEMPERATUSE (deg.(: 249.2
FEACTOR DUTLET TEMP,  (deq.C) - 2374
REACTOR GAS IMLET PRESSURE ¢ kE3) o 507
FRIMARY SEPARATOR GAS PRESSURE (P33 5275
SAS SUPERFICIAL VELOCITY {em/seci @ 15.3
LIQUID SUPERFICTAL VELOCITY tom/seny @ 5.0
SLURRY CONCENTRATION ety ! 46,3
SPACE VSLACITY  {ifba=hp) @ 8(45
RECYCLE/FRESH FEED RATIN : 4,73
DIL/SLURRY FIRCLLATION RaTT ¢ n3shm 3 34,4
PROD.SEPARATOR £AS FLOWRATT 250 4 5 frgmplmm 145,40
PURCE GAS FLOW RATE <Son tkoaol/nr) ! J.45
3 55 1% 15 20¢ 2% 42 L]
FRESH FESL RECYOLE g SEACTOR FEED REACTOR FEERD Ui 3Ew Vs ety FLASK GAS  MEOH PRODICT
1 - 3 n - 1
MpLT WAL T A MO HOLT < MELL W
35.30 1.0 5.7 35.82 957 29,39 4,71 -
38,27 53.14 52,55 5C.A1 50,51 59,40 24,49 —
3,05 13.97 11.95 11.92 1.3 13,20 59,02 —
£.13 8,49 .58 0.59 5.465 %.¢4 2,15 —
0.00 f.49 6.42 0.41 0.47 0.47 .49 ——
800 2,00 0.00 .00 4,02 2.04 2,94 0.97
0.0¢ ¢.70 8,57 9.5 .54 3.54 6.32 93.15
08.59 ¢.05 2.03 2,04 4.93 0.403 2,52 2.0
— ——— 1.%2
—— —_— 2,78
—_— ——— 040
— —_— —— —_— — 9.4%
—_— —— 0.00
—— —— 0.90
— —— 1.50
°7.82 99,92 99.87 9e.08 100,15 99.861 98.80 100.00
3.005 0,047 0.033 0.033 0.02¢ 0.020 9.00a 0,790
13.54 32,14 20.5% 20.5¢ 22.469 2,64 38.25 32,89
554.2 3138.7 3789.8 3790.6 3444,4 3445.1 2,7 —_—
29.463 149,03 159.08 149,11 153.48 153,70 0.12 7.88
—_— — 127.m
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PAGE ¢ 2 2000 17-Jul-8% ~ 3400 19-jyl-g5
LsPORTE LPNETHANDL PROCESS AVERAGE REPORT
CONVERSION-SELECTIVITY-PRODUCTIVITY

CONVERSIDNG ACROSE REACTOR

gC#L 5C%2

—_— -

HYDROGFN COMVERSIGN S
CARBON MOMNOXTDE CONVERSION )
CARRON DIDXIDE CONVERSION . ()
PATIO H2 CONSUMED/CO CONSUMER

Pe e te ou
4
v-— Qe
.
- B VYA

N A
-

‘o

2

nx See next page for copvercions 2s cale, be averzll hel.

SELECTIVITIES: ACENSS REACTOR CUERALL
GC fveraee X

£0 (#'02) SELECTIVITY TN METHAMOL (%) @ 98.9 °1.5
€7 (4002) SELECTIVITY TD ETHANOL () @ 1.¢

T Hethano! in flashed gz not measured
Ethanol only aeasured in product flow

METHANCOL PRODUCTIVITIES 8 YIELRS

gnol/hr~kg cat k471000 Nad fresh feed k2/1000 ¥n3 reactor feed

NEOH SQURCE

#s calculated ACROSS REACTOR 16,21 368.4 54.6
#s Net MeDM produceds OVERALL balance 16.0% 383.5 44,1

REACTOR FEED {H2¢(/C0+1.5C02)} @ 0,52
REACTOR FEED {(H2-C02)/(CHLO2))> @ 0.38

APPROACH TO METHANCL EQUILIBRIUM  (des.C) 36.9
APPROACH TD WATER-6AS EQUILIRRIUM (dec.[) ! R.3.

METHANOL COLLECTED AS X OF CALCULATED ¢ 8.4

CALCILATED METHANOL PRODUCTION RATE (Kdmol/hr) ¢ 7.64
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Pagt @ 3 2500 17-J41-85 - Ao 18- Iy1-p3
L2P0RTE LPKETHANOL PROCESS AUERAGE PEDQAT
MATERIAL BALANCE SUMMARY
COMPONENT DAL ANCE {INPUITH/ TN 2
STREANS & [PURE GASES - 1] Fi1455%-151 [2% - (54514424601
STREANS LOCATION FRESH FEED Bag REACTOR TECT REACTOR EFELUENT
COMPONENT —————— ——— - —
12 diff.> <% di%f.> 1% diff.n
H2 -1.57335 -0.R3042 J.56438
£ 8,08172 0.202549 0.34805
o2 -94.34980 9.574)3 1.54742
H2 ~146.£7990 2.30579 =3.93%:4
THe LN 1.884a1 ~-9.29895
B34 —_— fed. -282,18509
CHI0N mm— 2.69124 1,24770
OVERaLL ELE?‘EHTQLV BALANET (Kg-atoms/hr) !
INPUTS TEYTS CIN-DUT3/TN
STREAH + 1< 35 50 £2 58 107at,
STFEAM NAME REACTOR FEED . RECY(LE PUREE 6AS FLASH Gas HeDH PRDDICT z
CAPRONT
0 85,5874 74.4329 2.9005 £.0290 ———— 77.3531 5.8020
€2 20,1508 19.3710 0.7548 0.0723 — 20,1921 01992
HORY ! | 9.9444 0.980¢ 0.0382 n,0074 7.5311 £.5574 -B0£.0960
OTHERS D.7616 0.7525 0.0293 6.0012 ¢.5214 1.3044 ~71.25621
“oTaL £ 147.4450 93.5%7 1.7229 %.1109 B.0%2, 197.4239 f.019¢9
HYTIROGEN
42 121,2029 85.8774 3.3839 0.0142 -— 90,2374 K.5477
H20 9.0000 . 0000 0.0005 0.0009 9.2790 0.2790 n.s.
OTHERS 5.9528 7.0606 0.2751 9.0244 31,4772 18,8495 -458.7%40
TOTSL B 128,1540 93.6989 3.45%0 0.0527 31.7942 129,3460 ~0.9453
DYYSEN:
T0TaL 9 124.9959 114,2200 4,4509 5.1827 7.9030 126.7540 9.1176
HITROGEN:
TOTAL N 1.9328 1.9247 09,0755 2.9004 ——— 2.0000 =2.,4179
TDTAL MASS FLOW
‘vd/hed 7280,1100 3099.7600 120.7914 4.7724 253.178% 34680.1190 0.0091
REACTOR 6AS BALANCT  (DUT/IN) @
5C4 are2
MASS BALANCE. () : 190,000 . 100.609
ELEMENTAL BALAMNCE, ()
CARBON 99.807 100.025
HYTROGEN 99,809 100.371
OXYGEN 99,947 100,273
NITRDGEN 99.558 102,44]
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DATE ¢ A7-frys-95
TIHE : f3:64 Fm
TIME INTERVAL: FRON: 100G 13-4l
. T0: 1560 19=-Jul
MMRER OF AVERAGED HOURS @ e
RUN ID NUMBER E-4E
FEED GAS TYPE: CO-RICK GAS
REACTOR FEED GAS INLET TEMP.  /ded.C) @ 153.9
OIL/SLURRY INLET TEMP. (desa.l) ! 245.3
AVE. REACTOR TEMPERATURE (de«.C) ! 249.9
REACTDR DUTLEY TEWP, (deg,0) @ 2a2.8
REACTOR BAS INLET PRESSURE (kPa2) ! 5702
PRINARY SEFARATOR 5AS PRESSURE  (vF2) 5274
6A5 SUPERFICIAL VELOCITY ieafsec) & 15.4
LTQUID SUPERFICIAL VELDCITY (cmfsect ! 5.7
SLURRY CONCENTRATION ‘wtd) o 4,2
SPalE VELDRITY  (1/vg-hr) : 10404
RECYCLE/FRESH FEED RATID @ 4.7
DIL/SLURRY CIRCULATION RATE ‘{m3/hr) : 5.7
PROD.SEPARATOR GAS FLOWRATE {50> + 755> (kdmal’hed @ 145,77
PURGE GAS FLOW PATE <50  (rdmol/hrt © 4.4}
o,
STREAM £ i % 10 15 254 % &2 58
STREAM NAME FRESH FEEP RECYCLE GAS REACTOR FEEDR REACTOR FEED V/L SEP V/L SEF FLASH GAS  KEDH PRODUCT
ON-LINE GCé 1 2 i 2 2 !
COMPONENT zTz== =S=soEsmc—— : Ssssczsss=c:
o= “HOLL> <KL < MOLZ> WD 4 LAl ML CMOLT> QT
H2 57.41 36,89 35.93 33,87 29.26 9.17 6.71
il 37,25 97.34 30.51 54,52 50.47 50.44 24,49
o2 3.00 13.77 11.89 11.85 13,19 13.1¢ 5¢.04 ——
N2 0.13 0.77 0.56 0.6 9,73 0.73 0.15 ——
CH4 0.0° 0.61 9.52 0.52 0,98 0.98 H.48 —
H20 4.9 0.00 9.90 0.00 .03 L 0.00 1.00
CHIO0H G¢.00 0.71 3.57 0.9 3,94 5.87 £.32 94.48
M .00 0.04 0.03 0.03 0.02 0,02 0.952 G5.00
C2HSOH —— —— 1.062
C30H’S —_— — —— —— 9.43
CADH’S —— —_— 0.3%
'S — —— — —_— 6.2%
ALKAFENES — ——— 6.00
ESTERS — —— ———— —— 0.75
# DEXYDES —_— - - 0.00
1L —_— —— —— ———— 1.59
TOTAL ¢ 97.87 100.15 100.12 100,02 100.22 100.04 98.89 102,00
DENS»d/cc 0.005 0,047 5.033 0.033 0.029 0.029 0.004 0.790
AV.NOL T 13.24 22.15 20.55 20.35 22.70 2.70 36,25 32,64
Na3/hr 3.5 3153.9 8i8.0 3eis.1 3456.8 3455.8 5.0
kganl/hr 29.%94 141,16 170.34 170,34 154,22 154,18 0.22 8.18
1/hryrrod — _— 377.94
o

LaPCTE | PHETHANDL PROCESS AUERARE RECORT
ENTRAINED MOVE
PROCCSS VARIABLES § ANALYTICAL SuMsary

PN

% Compositions correseond to STREAWESZ2
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PABE * 2 1050 19- 4i-35 = 1560 19-Jyi-g§
LePOFTE L PHETHAMOL PROCSSS AVERAGE REPORT
COMIEPSION-521 ELTIVI TY-PRODUCTIVITY

CONVERSTIONG ACROSS REAC TR
o 24 CCE?
HYDEDEEN CONVERSINN (T) ¢ 5.5 26,3
CARBON MONOXIDE CONVERSION (2 9.4 9.c
CAREON DIOXINE ONGEESIIN 2y : 5.2 ~£.7
PATIO M2 CONSUMED/TT CONSUMED : 1,97 1.9%
Xrr See next page for convercions ?¢ celc. by pverz)) bal.
SELECTIVITIZ e [P0CE PELLTOR ouERalLL
EC Svergee ¥
08 (+L02) SELECTIVITY T METHANGL 154 I 195.0 9.8
9 C4E02) SELECTIVITY TR ETHaNOL 5 4 I — 0.7
X Metherol in Plzshed das nnt segsured
£themol orle sezsured in Product flow
FETRaeNOL PRODYCTIVITIES g Yirecrpe
saol/hr%g 3t ke/100C Nud  frech food k2/1000 NeZ  resctar feed
MEOH SOusCE
A5 caleulated ACROSS PEACTAS 2,18 es.4 58.3
#s Net MofM produced. QUSRALL bzlance 21,463 8.2 LYW
REACTOR FEED {42¢/0041.5062)} ¢ 9.52
REACTDR FEED {(H2-TD2)/(004202)) ¢ 0.39
APPROACH T0 METHANDL EWILIRPIM  (deq.j 15.0
APPROACH TD WATER-GAC SOUTL PRI {deg.l} : n.2.
METHANDL COLLECTED pS z nF AL CULATED : 95,9
CalfIR ATED METHANMD PROMICTION CATE  (Keesl/he) @ g.14
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PAGE 3 1060 18- j:1-@5 - 1500 19-jul-B3
L=POPTE LPMETHANDL PROCESS AVERAGE REPORT
MATERIAL BALANTE SUMMAFY

CONPONENT BALANCE (IN-DUT)/IN

STREAMS & [PURE BASES - 11 £11455)-151 T35 - 150458:220448)]
STREANS LOCATION FRESH FEED GAS REACTOR FEER REACTOR EFFLLENT
COMPONENT ————ere
———— % diff.> 71 diff <% diftf.>
H2 ~1.£0424 -0,40843 2,153%0
co 0.59800 7,48404 G.N3434
€02 -93,833%% 5.71128 1,28418
N2 =131, 00900 ¢.47408 -4.97522
CH4 na, 2.9832% -13.08720
H20 n,2. -185.90300
CHIOH — I1,08745 2.44945

OVERALL ELEMENTAL BALANCE (Ke-2toes/hr) @

INPUTS JHAPUTS CIN-QUTY /1IN
STREAM % 13 % 50 52 4B T0TAL
STREAM NAME REACTOR FEED RECYCLE PURGE GAS  FLASH GAS  MeOW PRODMET - z
CARBON:
co 85.0531 73.3147 2,4609 2.0547 — 77.8302 9.35548
€02 20.1912 19,4267 0,4351 0.1327 20,2045 ~0.0459
CH3I0H 0.9373 4.9970 0.0328 0.0140 7.8909 B.624% -B73.31460
OTHERS 0.9358 0.9203 0.0301 0,0022 0.3374 1.294) =37,6985
T0TAL € 108.138¢ 96,5687 3.1386 9.20%5 8.2282 108,259¢ -0,1117
HYDROGEN®
H2 122,2150 87,2137 2.8497 0.0297 — 90.0931 26,2R32
H20 0.0000 0.0000 0.9000 0.0000 0.296% 0.2949 n.a.
OTHERS 7.6796 7.7740 0.2340 Q.0671 32,4372 40.5322 -427,7900
TOTAL H 129.8930 94.9877 31,1037 0.0967 32,7341 130.9220 =0.7908
OXYGEW:
TATAL O 127.4440 115.2380 3.7653 0.3351 B.2023 127.5400 ~0.0733
NITROGEN:
TOTAL N 2.2509 2,1854 0.0714 0.0007 —_— 2.2575 -0.2912
TOTAL MASS FLOW
(kd/hr) 3500,3400 3127.6700 102.1740 8.0233 2630630 3509,2300 0.0002

REACTOR GAS BALANCE (OUT/IN) ¢

6CH 5042
HASS BALANCEs (%) : 100,000 i 100.000
ELENENTAL BALAMCE. (%) ¢
CARBON 99.873 100,090
HYDROBEN 99.954 100,640
OXYGEN 99.965 100,240
NITROGEN _ 100.334 100,270
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STREAN #
STREAM NANE
DN-LINE GC

COMPONEMT

e

H2

co

ce2

N2

CH4

H20
CHaoH

DHE
C2H50H
£30H'S
C404°S
£SoH‘S
ALKAHEMES
ESTERS
ALDERYDES
BIL
TOTAL ¢

DENS»a/0n
AV.MOL . WT
Nad/hr

rdacl/hr
/hrrerod

TATE &
TIME @

TIME INTERVAL®

LaPORTE LPETHANGL PROCESS AVERAGE REPORT
ENTRAINED MODE
PROCESS VAPIABLES 2 ANALYTIZAL SUNHARY

87-hud-65

0111 PH
CRON: 0000 20- p:1
1o 2490 20~ hs)

NUMBER OF AEPAGED HOURS ! i)
RUN D NUMBER ° E-4F
FEED GAS TYRE: CO-RICH 5aS
FEACTOR FEED GAS INLET TEMP.  (de¢.C; ° 152,8
DIL/SLURRY INLET TEMP.  (des.[) : 221.7
AUE, REACTOR TEMPERATURE (ded,l) ¢ 249,09
REACTOR OUTLET TEMP, (deq.[) 248, 1
REACTOR GAS INLET PRESSURE (KPa) ! 5409
PRINARY SEFARATOR GAS PRESSIRE  (kPa) ° 5273
BAS SUPERFICIAL YELOCITY  (ewigoc) : 15.3
LIQUIN SUPERFICIAL VELOCITY icm/cer) 1.9
SLURRY CONCENTRATIOM {gtZs 8 3%.5
SPACE VELOCITY  (3/kg~hr) @ 11459
RECYCLE/FRESH “EED RATIO : 4.48
OIL/SLURRY CIRCULATION RATE (a3/hr) @ 17.5
PROD. SEPARATOR 6AS FLOWRATE <50 4 ¢55> ()gmpl/hr) 184,24
PURGE §AS FLOW RATE <50 {vamol/hr) 4.54
1 55 19 15 a5z 52 42
FRESH FEED PECYCLE GRS REACTOR FEED REACTOR FEED v/ SEF WL 5Ep FLACH (oS
1 2 1 2 2 1
<NOLZ> <MOLZ> <HOLD> <HOLYD> <HOLD MLD <MOLT>
57.55 10.09 35.35 35.35 20,45 2,35 6.71
35,98 34,17 51,18 51.19 1.3 51.26 24,49
3.01 13.4t 11,50 11.54 12.85 12,83 59.94
5.14 0.85 9,73 0.73 2,81 .80 0,15
0.11 0.74 0.44 0.45 0.71 9.72 0.48
8.00 0.04 0.00 0.00 2.04 0.01 9.00
0.00 0.70 0.57 0.57 4405 5.98 6.32
0.00 0.03 2.92 9.03 0,01 2,02 9.52
97.78 100,02 100,09 100.04 100.14 99.97 98.80
0.005 0.0 0.933 0,033 0.029 0.02% 0.004
13,19 22,78 20.44 20.43 22.84 22.85 36,25
569.6 3131.2 3791.0 3792.8 3425.9 3823.9 5.7
29,87 139,70 169,13 149,21 152.84 152,75 0,25

|

——

¥ Comrositions corresrond to STREAM$32
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PABE : 2 2000 20- )-8 ~ 2402 20~Jjul-85
L3PDRTE LPMETHANOL PROCESS AVERAGE REPORT
CONVERSION-SELECTIVITY-PROBUCTIVITY

CONVERSIONS ACRDSS REACTOR 2

[0 3] &C§2
HYDROGEN CONVERSION o 27.5 77,3
CARRON KONOXIDE CONVERSION (Z) ¢ .S .4
CARBON DIOXINE CONVERSION S AN 0.1 0.4
RATIO H2 CONSUMED/CO CONSUMET : 1.99 1,97
3V See next page for conversions 25 cale. by overall bal.
SELECTIVITIES: ACROSS RERCTOR VERALL
6C Averode X
RenaiN
£0 (4C02) SELECTIVITY 70 NFTHAMOL (%) : 99,6 95.8
C0 (4C02) SELECTIVITY TD ETHANOL (X) @ — 0.5
I Methanol in flashed das not seasured
Ethanol only weasured in product flow
METHANDL PROPUCTIVITIES 3 YIELRS
a0l /hr—ks cat 74/1000 Na3 fresh fsed  k¢/1000 M3 reactor feed
MEDH SOURCE
fis calculated ACRDSS REACTOR 24.85 303.4 59.5
fs Net Me(H produceds OVERALL balance 24.51 388.2 68.5
REACTOR FEED {H2(/CO+1.5C02)} ¢ 0.52
REACTOR FEED {{H2-C02)/(CHCD2)> ¢ 0.38
APPROACH TO METHANOL EOQUILIBRIUM  (ded.D) ¢ 334
APPRNACH TO WATER-GAS EQUILIBRIWM (des.C) @ Neds
AN
NETHANOL COLLECTED AS % OF CALCWATD ¢ 98.0
CALCULATED METHANDL PRODULTION RATE (Kdaol/hr) @ 8.23
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PAGE © 3 0950 20~ h:1-85 - 2400 20- j]-5
L2PCRTE LPNETHANDL PROCESS AVERAGE REPORT
MATERTAL BALANCE SUMMARY

COMPONENT BALANCE (IN-DUTI/IN @

STREAHS + : [PURE GASES - 12 L(1435)-151 [3% - 1504514222381
STREANS LOCATION FRESH FEED GAS REACTOR FEED FEGCTOR EFELUENT
COMPONENT . - ——————— —————— =
< dife.~ X giff. ‘% diff.>
H2 ~1.03902 ~£.98107 5.15381
co D.R4948 0.11622 0.22884
o2 =03.11279 0.39429 1.47935
N2 ~151,94900 0.0844% ~4,326837
CHe n-2. =0.18177 -13.94220
H20 : —_— ma. -181.985¢0
CHI0H — 2.28889 1.4747¢

OVERALL ELEWENTAL PALAMCE (Ke-atows/hr) ¢

INPUTS QUTPUTS (IN-0UTH/IN
STREAM # 13 3B 30 52 48 T0TAL
STREAM NaME REACTOR FEED RECYCLE PUREE GAS  FLASH GAS  MeBH PRODNCT Z
CAREON:
o 86,6127 75.6673 2,4597 5.0623 —— 78,1894 9.7252
co2 19.5590 18.7350 0.409¢ 0.1512 - 19.4952 0.3214
CH30H 4.9388 0.9812 0.031% 2.0159 8.0438 9.0929 -948.3740
DTHERS 1.1406 1.1044 0.0359 0.0925 0.2925 1.43%32 ~25.8384
TOTAL € 108.2710 96,4891 3.1345 h.231% 8.3563 108,2140 0.052%
HYDROGEN?
H2 119.6140 34,0714 2.7329 0.0338 86.8381 27,4023
Hap 0.0000 0.0000 0.5069 0.0000 0.3162 0.3103 n.a.
OTHERS g.4912 8.4329 0.2741 0.0754 33.0131 41,7945 -392.2350
TNTAL K 1281079 92.5043 3.0070 0.1102 33.3234 128,9450 -0.6543
BXYGEN:
T07AL B 126.73460 114.1460 3,711 9.,3R18 8.3435 128.6220 1.9960
NITROGEN:
TOTAL N 2.4408 2.3808 0.0774 H,0008 — 2,4389 0.0693
TOTAL HASS FLOW
(kd/hr} 3490,2900 3112.2000 101.1670 2.1413 267.7740 3490.2900 0.0002

REACTCR GAS BALANCE (OUT/IN) ©

6CH1 602
MASS BALANCE, (I) 100.000 100,000
ELEMENTAL BALANCE, (73 ¢
CARBON 95.879 100,010
HYDROGEN 99.781 100.359
OXYGEN 99.888 100.132
NITROGEN 100.055 100,610
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LaPORTE LPMETHANGL PRACESS AVERAGE REPORT
ENTRAINED N0NE
PROCESS VARIABLES t AMALYTICAL SUMMARY

PpATE ¢ QF=yd-£S
TIME pIIg om
TIME INTERVAL: EROd: 2000 21-Jst
16 2400 21-My}
NUMRER OF AVERAGED HOURS 24
RUN IN NUMRER : E-4F
FEFD BAS TYPE: CO-RICH GaS
REACTCR FEED GAS TNLET TEMP. (deg.C) 152.8
NIL/SLURRY IMLET TEMF.  (dod.0) @ 241,¢
AVE. REACTOR TEMPERATURE (ded.C) ¢ 250.0
REACTOR OUTLET TEMP., (ded.D) : 288,2
REACTOR BAS INLET PRESSURE (¥P3) * 611
PRIMARY SEPARATOR GAS PRESSUPE  (pPa) @ 5272
GAS SUPERFICIAL VELOCITY (ca/see) 15.3
LIGUID SUPERFICIAL VELOCITY ‘cm/zer) ! 1.%
SLURRY CONCENTRATION (Wt ¢ 2.6
SPACE VELOCITY  {1/kg-hri ¢ 11019
RECYCLE/FRESH FEED RATIO @ 4.42
DIL/SLURRY CIRCULATION RATE (a3/hr) @ 15.%
PROD,SEPARATOR BAS FLOWRATE <50> + <59 :rdmgl/hr) ¢ 144.29
PURGE GRS FLOW RATE <50 tkgmalshry 4,54
STREAK § 1 99 10 135 251 25¢ &2 48
STREAM NaME  FRESH FEET' RECYCLE GAS REACTOR FEEDF REACTOR SEED  V/L SEP VL SEP FLASH 648  MEOH PRODUCT
ON-LINE 6CH 1 2 1 2 2 1
CONPONENT T=msosss=—= =
SEm———===z= <HOLZ> HOLZ> “HOL%- <HOLD MOLZ> <ML <M0I 7> T
H2 57.42 36.24 35.44 35,52 28.61 28.50 6.71 -
£o 36.87 3.77 50.86 56.83 50.87 50,88 24,49 —
co2 3.09 13.52 11.49 11,68 12,94 12,93 5¢.94 ——
N2 0.15 9.97 0.82 0.82 0.91 .91 0.15 —
CH4 2,11 0.78 0.65 0.66 0.74 9.74 0.48 —_—
K20 0.00 0.00 0.00 0.60 0,04 0.00 0.00 1.06
CH3DH 9.00 0.72 0.98 0.58 6.09 5.99 6,32 99,25
HME 0.00 9,03 0.02 0.03 0,01 0.02 0,52 .00
C2HSOH —— — — —— 0.82
C30H'S ——— — 5,33
capH’s — e — —_— 0.23
Co0R’S -_— e —_— —— 9.17
£ KAFENES —— —_ —— —— 0.00
ESTERS — — —— — 0.41
ALDENYDES — —— —_— — 0.00
oI -_— —_— ——— 1,50
TOTAL 2 97.65 100.03 100,07 100.11 100.23 99,98 98.80 100.00
DENSsa/ce 0,005 0.045 0.033 0.033 0.029 0.029 0.004 0.790
AV NOLWT 13.22 22.25 20.42 20.460 22.81 22.83 35,25 32.53
Nal/he 670.3 3131.9 3790.3 3793.9 3426,5 3424,1 5.1
kgwol/hr 29.91 13%.73 1c9.10 159,26 152.87 152,75 0.23 8.3%
1/heerrod —_— —_ —_— 143.52

% Comrositions corresrond to STREAMEI2
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4900 21-J51-85 ~ 2400 21-hj1-RS
LaPORTE | PNETHAMOL PROCESS AVERAGE REPORT
CONVERSTOM-SELECTIVITY-PROMICTSVITY

CONVERSIDNS ACROSS REACTOR @

a0k ECE2
HYRROGEN CONVERSIGN ) 2.2 7.2
CARBON MONOXIDE CONVERSION o) 9.4 9.4
CARBON DUOXITE CONVERSION 543K 0.1 -G.2
RATIC H2 CONSUMED/CO COWSUMED : 1,98 _ 1.99
X See next e2de for conversions as cale. by overal} pal.
SELECTIVITIES: arROes RZACTOR QUERALL
5L Averade b ¢
T8 (4C02) SELECTIVITY TD METHANOL (T) 99.8 °5.8
€0 14C02) SELECTIVITY TO ETHANOL (D) — 0.4
3 Hethenol in flashed eas not measured
Ethanol only measured in erroduct flou
WETHANDL °PRODUCTIVITIES YIELDS
2m01/hr-¥g ecat ¥4/1000 Nal fresh feed k2/1000 Nel reactor feed
MEDH SOURCE —_
#s caloulated ACROSS REACTOR 25,48 194.1 59.6
fs Net MeDN produceds DVERALL balance 25.29 388.0 5B.¢
FEACTOR FEED {H2(/C041,5002)3 ¢ 0.52
REACTOR FEED {{H2-CD2)/(C0+CO2}} ® 0.38
APPROACH TO METHANOL EQUILIBRIUN  (ded.C) H 33.4
APPROACH TO WATER-GAS EQUILIBRIUN (ded.C) @ Red.
NETHANOL COLLECTED AS % OF CALCULATED : 97.9
CALCULATED METHANDL PROPUCTION RATE (Kswol/hr) ! 8.24
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COMPONENT BALANCE (IN-DUT)/IN !

LaPORTE LPHETHANDL PROCESS AUERAGE REPORT

MATERIAL RALANCE SUMMARY

MOC 21-Jul-85 - 2400 21-Ju)-R5

STREAMS ¢ [PURE GASES - 1] LL1453)-151 025 - (50514424402
STREANS LOCATION FRESH FEED GAS REACTOR FEED REACTOR EFCLUENT
COMPOMNENT 3 ——— —— —_—
——— Q diff> @ diff.> % difr
H2 -0.58454 =1.16645 0.22440
Lo 1,04295 9.13923 2.22701
£02 -93,87550 0.36538 1,39548
N2 =159.93300 0.16719 ~3.88998
CH4 n.a, =0,01592 ~11,23449
Hoe n.a. -145.33100
CH3OH —— 1,99444 1.98177
DVERALL ELEMENTAL PALANCE (Ke-atoms/br) @
INPUTS DUTPUTS {12917 IN
STREAK 15 55 30 62 68 TOTAL
STREAM NAME REACTOR FEET: . RECYCLE PURGE GAS ~ FLASH 6AS  MeDH PRODUCT z
CARBON:
co 86.0407 75.1343 2,521 0.0560 — 77.6424 9.7699
coz 19.7375 18.8842 0.56164 0.1359 —— 19.4385 0.5012
CH30H 0.9888 1.0087 0.0329 0.0143 B.0499 ?.1261 -822.9650
OTHERS 1,1681 1.1321 0.0349 0.0023 0.2421 1.4334 -22.7141
TOTAL C 107.9350 96,1615 3.,1383 0.2085 8,3320 107.8400 0.0877
HYDROGEM:
H2 120.2340 84.5011 2,7578 0.0304 87.2893 27.4004
H20 0.0000 0.0000 0.0000 0.00090 0.3205 0.3205 n.2.
OTHERS 8.7162 8.6480 0.2822 0.0587 32,9598 41.9588 -381.3920
TOTAL H 128.9500 73,1481 3.0400 0.0991 33,2803 129.5590 -0,4797
OXYBEN:
T0TAL O 126.5490 113.9580 1.7191 0.3434 8.3615 126.3820 0.132¢
NITROGEN:
TOTAL N 2.7916 2.7053 0.0683 0.0007 2.7943 =0,0960
TOTAL MASS FLOM
{ks/hr) 3484 .8300 3109.7100 101.4890 8,2206 267,4070 3485.8300 G,9001
REACTOR GAS BALANCE (OUT/INY !
GC41 6C42
MASS BALANCE, () : 100.500 100.000
ELEMENTAL BALANCE, (Z) !
CAREON : 99.898 100.047
HYDROGEN 99.945 100,442
OXY6EN 99.8%9 100,134
NITROGEN 100.572 100,197
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L2PORTE LOWETHANGL PROCESS AVECAGE PEFGRT
ENTRAINER MORC
PROCESS UARIABLES 2 ANALYTITAL SUMMAPY

TaTE : A7=fye-0%

TIME ¢ G122 pu
TINE INTERVAL: CEOMe Py 3= nd
: : 0: 2300 22~
" NUNBE® 07 auERaBED HOURS 27
RUN ID MuMBER E-4r
FEET: GAS TYpE: CO-FICH GAS
REACTOR FEED GAS INLET TEMP.  (dea.C) @ 152.8
OTL/SLURRY TNLET TEMP, (deg.[) ¢ 241.7
AUE. REACTOR FCHPERATURE (ded.C) @ 290.1
" REACTER UTLET TEWP. frpeg 0y ¢ 248.3
REACTAP €AS INLET FRESSURE rvia: © 3414
PrIMARY SEPARATOR GAS PRESSLRE  (4Pz) ¢ 5273
645 SUPERFICIAL VELACITY (emicep) @ 15.3
LIDUID SUPERFICTAL VELOCITY fem/sec: ! 1.2
SLURKY CONCENTRA ] [N tar¥y 33,7
SPACE YELOCITY  ¢1/mg~hr) @ 11437
RECYCLE/FRESH FEED RATIN @ 4.48
DIL/SLURRY DIOMiu aTIon RaTE ipl/he) ¢ 1£.9
PROD.SEPARATOR GaS FLOWRATE <50> + <55- frampl /e 2 144,53
PUFBE GAS FLM RATE <50> ‘vapolinr) 2 4,38
STREAN ¢ 1 35 10 15 25% v} 4 82 8
STREAM NAME FRESH FEED PERYLLE BAS REACTOR FEER FEACTOR FEED UL SEP U/ GEP FLASH GOS  MERY CROTUCT
ON-LINE GCH 1 2 1 2 2 1
COMETNENT STE==omoeTe sessommsswss mme == STST  Sozs——maemes
Te=zooRmwE=s CHOLTS ML 7ML HOLD THHD> HoLD A (4 14
K2 57.39 39.09 35.33 35.34 28.50 28.4% §.71 ——
(] 35.89 S0 50,79 55,89 $50.8% S4.88 24.49 e
co2 1.7 13.70 11.85 11.94 13.15 13.12 59.94 —
N2 98,15 4.92 0,8 A2 2.93 2,97 0,15 ——
CHa ¢.12 0.60 .57 0.8 979 0.79 0.48 ———
H28 4,00 9,00 9.00 9.00 0,04 .04 0.00 1.09
CHION .00 9,73 0.58 0.38 6,04 5.94 £.32 75.31
ME 8,00 0.03 0,03 0.07 2.01 9,02 8.52 0,00
C2H50H —_— 0,80
C30H’S 9.35
capu’e —_— 0.2¢
CSOH’S ———— 0.16
SLKAHENES —_— —_— — 0.00
ESTERS — — -—— 0.89
ALDEHYDIES —— —— —————— 0.00
TOTAL ¢ 97.463 100,02 100.98 100.08 100.30 100.11 ?8.80 100.00
DENSya/er 0.005 Q.047 0.033 0.033 5.029 0.029 0.003 0.790
AV NOL.WT 15,24 22.32 20.68 20.87 22.89 22.88 35,29 32.50
MNaisfhr 669.9 3134.9 3795.4 1797.2 3431.3 3430.9 3.7 —
kamol/hr 29.88 139,95 169.38 169,41 153.08 153.07 .18 2.43
1/hr-prod —— 345.87

% Comrpsitions correspond to STREANEID
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PAGE © 2 0000 22-4ul-B5 - 2490 22- h1-85
LaPORTZ LPMETHANDL PROCESS AVERASE REPORT

CONVERSION-SELECTIVITY-PROBUCTIVITY

CONMUERSIONS ACROSS REACTOR

Ea H aCE2
HYDROGEN CONVERSION o 7.3 7.
CARBON MONDXIODE CONVERSION YO 9.5 2,5
CAREON DIOXIDE CONVERSION 2 : -0.1 0.9
RATIO H2 CONSUMED/CD CONSUMED H 2.01 1,98
Xt See next page for conversions 2s calc. by cverall bal.
SELECTIVITIES: 4CROSS REACTOR OVERALL
GC 4verage X
CO (402} SELECTIVITY TO METHANOL (%) ¢ 101.2 95,3
€0 (#002) SELECTIVITY T0 ETHANOL () ¢ — 0.4
¥ Methanol in flashed das not measured
Ethanol only measured in prcduct flow
METHANCL PRODUCTIVITIES t YIELDEC
ganol/hr—+4 cat va/1000 Ma3  fresh feed k971000 Na3  rezctor foed
MEOH SOURCE
fs calculated ACROSS REACTOR 24.75 393.2 49.4
fis Net MelH rroduceds OVERALL balance 24.69 2.2 9.2
REACTOR FEED {H2(/TD+1.5002) ¢ 0.52
REACTOR FEED {(H2-L02)/(CO4LO2)) ¢ 0.38
APPROACH TO METHANOL EQUILIBRIUM  (ded,D) @ 33.2
APPROACH TO WATER-BAS EQUILIBRIUM (des.C) @ Nede
METHANOL COLLECTED AS Z OF CALCULATED : 99.2
CALCULATED METHANDL PRODUCTION RATE (K<mol/hr) @ 8.22
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PASE © 3 9000 22~ 3yi-95 ~ 2400 22- jyl-p5
L2PORTE LPHETHANOL PROCESS AVERASE REPORT

KATERTAL RALANCE SUMMARY

COMPONENT BALANCE (IN-DUT)/IN @

STREAS ¢ CPURE FASES - 13 [{1435)-133 125 - 15045144624468)1
STREAMS LOCATION FRES® FEED! GAS REACTOR SEED REACTOR EFFLUENT
COMPONENT — e ————
———— <X diff.> < gire, T dift.>
H2 =3,277932 -1.07277 0.2757¢9
co 1.08023 0.13615 0.32971
o2 -93.55940 3.29154 1.47679
N2 -165. 66600 0.45480 =2.94504
CHa LI 0.77562 -0.48295
K20 n.a. ~144,56500
CH3GH — 4,41031 9.40832
OVERALL ELEMENTAL BALANCE (Ke-aztoms/he) ¢
NPUTS SUTRUTS (IN-DUTV/IN
STREAH & 15 35 50 82 48 TOTAL
STREAM NAME REATTOR FEED PECYCLE PURGE 6AS FLASH GAS NeCH PROTUCT x
CARRON:
o 84,0520 73.1447 2.4585 0,0408 —— 77,6459 9.7486
£a2 20.0574 19.1484 0.6271 0.0950 - 19,8945 0.2124
CH3MH 0.9748 1.01%7 9.0334 0.0104 2.152¢8 92,2163 -845.5040
OTHERS 1.1842 1.1584 0.0379 0.001& 0.2360 1.4539 -22,5488
T0TAL C 108.2700 96.4932 2.1549 9.1518 8.4038 108.2119 0,0552
HYDROSEN,
H2 119.7330 84.2224 2.7554 9.0221 84,9999 27,3386
H20 0.0009 0.0000 £.0000 0.0000 5.3308 0.3306 Neds
OTHERS B.7282 8.7943 0.2877 2.0500 33,2755 42,4075 -385.8680
TOTAL W 128.4520 93,0145 3,0432 0.0722 33.8043 129.7380 -£.9937
OXYSEN:
T0TAL Q 127.1840 114,5440 3.7474 ".2500 9.4479 126.98%0 9.1529
NITROGEN:
TOTAL ¥ 2.8227 2.7432 0.0898 0.0605 — 2.8337 =0.3891
TOTAL MASS FLOW
(_k!/hr) 3301.9000 3123.6900 192.1950 3.9845 270.0380 3501.9100 =0.0000
REACTOR GAS RALANCE (OUT/IN)
5C#1 6C42
HﬂSS FALﬁNCE.- 100-000 100-000
ELEMENTAL BALANCE, (2) @
CARRON 99.993 100.132
HYDROGEN 99.959 100,553
OXYGEN 100,057 100.242
NITROGEN 100.397 100.4677
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LaPORTE LPHETHANDL PROCESS AVERAGE REPORT
ENTRAINED MODE
PROCESS UARTABLES L AMALYTICAL SUMMARY

DATE 07-Au3-85
TIKE @ G419 pM
TIME INTERVAL FROM: 0040 23-)11
’ To: 2300 23-2u1
MMBER OF AUSRAGED HOURS @ 2
PUN TD NUNBER E-4F
FEED 6AS TYPE: CO-RICH GAS
REACTOR FEED GAS IMLET TEMP.  (des.C) : 152.9
fIL/SLURRY IMLET TEMP.  (des.C) : 242.0
AUE. REACTOR TEMPERATURE (deg,l) ! 250,3
REACTOR OUTLET TEMP.  (des.[) @ 248, 4
REACTOR GAS IMLET PRESSURE (kP2) : 5614
PRIMARY SEPARATOR GAS PRESSUFE  (kPa) ¢ 3272
GAS SUPERFICTAL VELOCITY lemfgen) | 15.3
LIGUID SUPERFICIAL VELOCITY (ca/sec) 1.9
SLURRY CONCENTRATION twetl) J4.0
SPACE VELDCITY  (1/kghr) 11252
RECYCLE/FRESH FEED RATIO @ 4.467
OIL/SLURRY CIRCULATION RATE (a3shr) @ 17,0
PROD.SEPARATOR 6AS FLOWRATE <50 + <55 (hemol/hr) © 144,59
PURGE GAS FLOW RATE <50  (kemol/hr) ¢ 4.57
STREAM 1 35 10 3 25¢ Kt § 82 ie
STREAM NAME  FRESH FEED RECYCLE 6AS REACTOR FEED REACTOR FEED  VsL SEP V/L SEP FLASH GAS  NEOM PROBUCT
ON-LINE 604 b 2 1 2 2 1
COMPDONENT SSSTEEISSR SSTEERSSIST SooaommTasss  Soosonem—e— =T==ssacoo==
=== HOLD> “HOLD <MOLD> <HOLD> WD <MOLD> “hoLy> WTD>
H2 740 30.21 33.48 35.44 28.42 28.32 §.71 —
] 36.80 53059 50-78 .75 .94 50-84 24.40 —
co2 3,14 13.76 11.90 11,87 13.1¢2 13.17 59.94 ~——
N2 0.13 0.82 ¢.49 0,89 77 8.77 2.15 —
CHa 0.11 0.74 0.62 0.43 0.70 0.70 0.42 —
H20 0.00 09.00 0.0 0.00 2.05 0.07 ¢.on 1.09
CH30H 0.00 0.72 0.5 0.5 é.08 6.01 6,32 93.37
DME 0.0 0.03 92.02 0,02 0.01 0.02 0.52 0.90
C2H50H ——— —_— 0.78
C3oH’S ——— — — —— 9.34
C30H’S — — —_— —— 0.21
C50H°S — e — —— 4.13
ALKAHENES — ——— —_ —_— — 0.00
ESTERS —— e —— —_— 0.40
ALDEHYDES —_ —_— — — 0.90
oIL — —_— — ——— 1,45
TOTAL ¢ 9 99.97 100,08 100.00 100.25 99.90 98.80 100.00
DENSyd/ec 0.005 0.045 0,033 0.033 0.029 0.029 0.004 0.790
AV MOL. 9T 13.20 22.30 20.55 20.64 22,85 2.9 36,25 32,49
Nai/hr 671.5 3138.4 3791.% 3795.9 3429.0 3421.3 2.6 ———
kdsol/hr 29.94 140.02 169.17 169.35 152.98 152.44 0.12 8.35
1/rvprod —_— — ——— 243,03

* Comrositions corresrond to STREAMEI?
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PAGE @ 2 0000 23~Jul-B5 - 2300 371-jui-£5
LaFORTE LPHETHANOL PROCESS AVERAGE KEPORT
COMUER S TON-SELECTIVITY-PRODUCTIVITY

CONVERSIONS ACKOSS REACTOR ¢

cix 33 5C42
HYDROGEN CONVERSION ) @ 28.C 27.1
CARKON HONOXIDE CONVERSION )y 9.7 2.5
CARPON DIOXINE COMJERSION (FA 0.2 -3.2
RATIA H2 CONSUMED/CO CONSUMED : 2,02 1,99
X¥R See next page ‘or conversiors 35 ealc. pe gverzll bal.
SELELTIVITIES: ACROSS REACTOR CUERAL L
GC averzge b4
£9 (+£07) SELECTIVITY 7O METHAMOL (7) @ 190.4 Q4,8
CO (4002) SELECTIVITY TQ ETHANDL <) @ — 0.5
X Methenol in flashed dac not measured
Ethanol only measured in erpduct flow
METHANDL PRODUCTIVITIES 2 YIELDE®
gnol/hrkg cat ke/1090 Ma3  fresh feed kg/1630 Na3  reactor foed
MECH SOURCE
fis calrulated ACROSS REACTOR 24,44 394.3 9.7
#s Net NeON produced> OVERALL balance 23.%99 387.0 48.9
REACTOR FEED {HM2(/C0+1.5002)) $¢.52
REACTOR FEFD {(H2-£02)/(CO+CO2)Y 0.38
APPRORCH TO METHANGL EOUILIBRIUK  ‘dag ) @ 330
APPROACH TO WATER-GAS EGUILIBRIUM {deg.) @ fedo
METHANDL COLLECTED AS Z OF CALCULATED : 97.7
CALTULATED METHANOL PRODUCTION RATE (Kswpl/hr) : B.26
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COMPONENT BALANCE (IN-QUT)/IN @

LaPORTE LPMETHANOL PROCESS AVERARE REPART

MATERIAL BALANCE SiMMARY

0000 23~ Jul-85 ~ 2200 23-41-85

STREANS # EPURE GASES - 11 {13551 [25 - (G0451+42439)3
STReMS LOCATION FRESH FEED RAS REACTOR FEED REACTOP EFFLUENT
CONPOMENT — ——— -
—_— L diff.> <% giff.> % giff.>
H2 -1.08152 -0.82201 0.19414
ce 1.07473 0.29000 0.18933
co2 -93.326850 0.58758 1.317437
N2 ~-111.81100 0.41832 -2.54743
CHe n.a. -0.45029 ~£.45903
H20 160.00000 -118,13300
CH3OH — 4,30414 1.97am
OVERALL ELEMENTAL BALANCT (Kg-atoms/hr) ¢
INPUTS UTPUTS (IN-DUT}/IN
STREAN # 15 55 30 &2 48 TOTAL
STREAM NeME REACTOR FEED RECYCLE PURGE GAS  FLASH GAS  MeOM PROMICT x
CARBON:
£o 89,9445 75.1708 2.4528 0.0790 77,6526 ?, 6480
o2 20.0995 19.2709 0.6288 0.0704 — 19.9701 0.6418
CH30H 0.9662 1.0097 0.0329 0.0074 8.0491 °.1191 ~841.8070
QTHERS 1.1084 1.04675 0.0348 0.0012 0.2483 1.3519 ~21.%473
TOTAL C 108.1190 96,9189 3.1494 0.1080 8.3174 108.0940 9.0232
HYDROGEN:
H2 120,099¢ 84,6046 2.7407 0,0158 B7.3831 27,2408
H20 0.0000 0.0000 0.0000 0.0000 0.3294 0.3294 Ned.
OTHERS 8.3817 8.2819 0.2735 0.035% 32.9200 41,6110 -394.4500
TOTAL H 128,4810 92,9885 3.0342 0.0513 J3.2494 129.3230 -0.6559
DXYBEN:
TOTAL, £ 127.1510 114.75%0 37446 0.1779 8.359¢ 127.0410 0,0863
NITROGEN:
TOTAL N 2.3482 2.2875 0.0746 0.0004 ————— 2.3625 =-0.6073
TOTAL MASS FLOW
{kg/hr) 3496.0300 12,7000 101,8930 4,2333 267.1740 3496.0300 0.,0001
REACTOR BAS BALANCE (OUT/IN) ¢
6C#1 6C#2
KASS BALANCE, 100.000 100,000
ELESENTAL BALANCE, (2) @
CARBIN 99.862 100.170
HYDROGEN ¥7.593 100,433
OXYEEN 99.928 100,275
NITROGEN 100.714 100.502
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LzPORTE LPHETHANOL PROCESS AVERAGE REPORT
ENTRAINED MODE
PROCESS VARTABLES b AMALYTICAL SUMMARY

DATE ¢ 47-fr;9~85
TINE © 0536 Pa
TIHE INTERUAL: FPON: 1200 24-Jul
T0: 0560 25-0u1
NUMBFR OF AVERASED HOURS 16
RUN TD MPMBER E-45
FEER BAS TYPE: DALANCEL GAS
REACTOR FEED BAS INLTT TEMP.  (des.C) 3 152.5
OIL/SLURRY INLET TEMP. ides.[) ¢ 241,7
AUVE. REACTOR TEMPERATURE (des.[» @ 350.1
REACTOR OUTLET TEMP.  (des.C} @ 248.2
REACTCR GAS INLET PRESSUPE /»P3% ! 3519
PRIMARY SEPARATOR GAS PREGSURE  /kP2) ¢ 5272
GAS SUPERFICIAL wELOCITY {em/sen) ¢ iS.4
LIQUID SUPERFICIAL VELOTTTY ‘cm/ser) @ 1,9
SLYRRY COHCENTRATION tats < Z.e
SPACT UELOCITY  (1/ke-hr) ¢ 11134
RECYELE/FRESH FEED RATIO ¢ $.43
DIL/SLURRY CIRCILATION RATE (2Z/hp) ! 17.¢
PROD.SEPARATOR GAS FLOMRATE ~50» 4 ¢55> ‘kamol/hr) @ 144,52
PURGE G4S FLON RATE <50 thsoglshry ¢ 4.32
STRENM ¢ 1 39 14 19 st § 25t 62 59
STREAK NANE FRESH FEED REFYCLE GAS REACTOR FEED REACTOR FEED v/ GEF U/l SEF FLASH GAS  MEQM PROMUCT
ON-LINE ELE 1 2 ? 2 2 1
COMPONENT T w=mrmmmmmss ool i === STTsT=oToo: maas
TEE——=——== ML A 1 A <N LH40L D> HOLD> “HHD MOLL> <HTD>
H2 £3.47 S3.07 59.4¢ 53.14 50.1% 50.41 5.71 —
€6 28,99 17.9% 19,04 19,98 1£.97 16.91 24,49 —
co2 2.35 5.45 4.92 4,91 .19 z.1¢ 59.94 ———
N2 .71 2,17 18.83 18.84 20.38 24,94 L A ———
CH4 0.1% 0.44 ¢.57 .55 0.62 0.82 0.42 ———
H20 0.9 0.0 0.00 0.00 2.13 0,19 0.%0 2.63
CH30M £.09 0.5 0.51 0.50 4.10 4.08 6.32 95,30
g 4. 0.09 0.0 0.50 0.0 0.00 2,52 8.00
C2H50H —— 0.18
CIH’S —_— ) .07
CapH’s ——— ——— ——— — 0.03
E5OH’S -—_ 9,01
ALKAHENES — 9.00
CSTERS e — 0.18
ALJEHVIES ——— 0.00
1118 —_— - 1.9
TOTAL 98.94 99,99 90.87 99.97 100.0¢ 100.32 98.20 106.90
DENS»e/oe 9.004 0.031 6.022 0.522 0.020 0.029 0.004 2.790
). M0L 6T 11.58 153,03 14.4% 14.41 15.94 15.93 34,25 31.89
Y¥n3/hr 673.5 3138.2 3802.0 2807.7 3437.9) 3434,8 4.1 —_—
raacl/hr 20.95 140.0% 169.£2 149.88 152.34 153.49 0.1 8.53
1/aryerod - — 144,47

t Compositions correseond to STREAMEZZ
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PABE 1 2 2
L2PORTE LPMETHANOL CROTESS SUERAGE PCENRT
CONUERSTON-SELERTTUETY-FRgEICTIUTTY

0 24=0ii-0T - 4500 I5- yj-B5

CONVERSIODNS ACRQOS® REACTOC

X 3 £7432
HYIROGEN CONVERSTION o 27, iv
CARBON HONOXIDE CONUERSION (Z) 2 3.2 7.
CARBON DIOYTRE COMUERSTDH i 4.3
PATIO H2 CONSUSED/CO CONSUNED : 2,04 2.18
Xx See nent rage for corvercicns sg zale. bu everzll bal.
SELECTIUITTIEES: BCFQSS TEALTOR VERALYL
El Averzee 4
€0 (M02) SELECTIVITY ™D METHAMOL (%) 102.5 189,1
€0 (4002y SELECTIVITY T2 ETHANOL (2} @ — 0.1
T Methanol in flashed das not seasured
Ethanol only seasured in product flou
METHANOL PRODURTIWITIES 3§ YIELDS
gaol/hr-kg cat ¥e/1600 Na3 feesh feed ¥a/100) Nal resctor feed
MEOH SOURCE
és caleulated ACROSS REACTOR 24,83 304.1 .5
fAs Net HelH rroducedr QUVERALL balance 23.84 387.9 8.4
REACTOR FEED {H2(/C0+1.5C02)) @ 2,02
REACTOR FEED {(H2-CO2)/(COHL02)3 ¢ 2.02
APPROACH TO METHANOL EQUILIBRIUM  (dec.C) ! 3.2
AFPROACH TO WATER-GAS EQUILIRPIUM (deg.C) ® fied.
HETEANGY. COLLECTED AS 7 OF CALCULATED : 95.5
CALEULATED METHANOL PRODUCTION RATE (Kamol/hr) @ B.49
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FaBE : I 1750 24= 1y1-85 - 9500 25-iyl-RS
LaFORTE LPMETHANDL PEOCESS AUEFAGE SEPORT
MATERTAL BALANCE SUNMARY

COMPOMENT RALANCE ¢TN-GUT)/IN °

STREAMS # LPURE GASES - 13 [{1455)-151 235 - (545145245813
STREANS LOCOTION FRESH FEED GAG FEACTOR FEED REACTOR EFFLUENT
COMPONENT 1 - R —————
<X diff.> <% gire.s <L giff.>
y2 -3.54413 ~.,28724 5.25157
cn 1. 74704 -0.18556 -0.20467
cp2 -B88,24980 9.55245 1.10849
N2 fna. 0.34243 -0.24907
CHa » na, 1.79292 -11.54340
H20 n.z. -100.10400
THIoH — 5. 40098 3.23457

CULRALL FLEMENTAL R&) ANCE (Ke—ctoms/hrd ¢

INPUTS QUTPUTS {IN-OUT)/TN
STREAM $ 15 3B 30 82 48 TOTAL
STREAM NAME REACTOR FEER RECYCLE PURGE GA>  FLASH GAS  MeDH PRODUCT z
CARRON: :
€9 33,9384 25,1897 0.8124 0.0449 26.0470 23.2477
co2 8.344¢ 7.6254 0,2459 0.10%0 — 7.9804 4.3577
CH30H 0.8543 0.9032 0.0291 0.0115 8.1132 2.0571 -9539.9740
OTHERS 0.9449 9.9312 0.0300 0.0018 0.0527 1.0157 -7.2668
TOTAL € 44.0818 34.6495 1.1175 0.1672 B.1859 44,1001 -1.0417
HYDROGEN:
H2 187.4100 148, 6040 4.7927 0.0244 153.4230 18,1355
H20 0.0000 0.0000 9.0000 0.0000 ¢.8012 £.8012 Ne3.
OTHERS 7.2205 7,349 0.237¢ 0.0551 32.588% 40,2297 ~457.1630
TOTAL H 194.4310 155.9550 3.0297 0.0795 33.3898 194.4540 0.0911
OXYGEN:
TOTAL 0 51.4842 41,3493 1.733 0.2754 8.5450 31,5032 -0,0320
NITROGEN?
TOTAL N 64,0847 62,0908 2.0025 0.0005 64.0938 ~6.0112
TOTAL MASS FLOW
(kg/hr) 2447.7500 2104.8200 47,8831 4,5930 268.4560 2447,7500 9.0002

REACTOR GAS BALANCE (QUT/IN) !

6C#1 6C42
MASS BALANCE, (X) : 100,000 100.000
ELEMENTAL BALANCE» (7) @
CARBON 100.4644 100,304
HYDROGEN 191.327 100.430
OXYBEN 100,422 79.891
NITROSEN 100,550 99.902
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