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LaPORTE LP M¥ETHANGL PROCESS DAILY REPORT
FLUIDIZED MORE
PROCESS WARTAMLES & ANALYTICAL SUMMARY

DATE @ 124384
TINE ¢ 12119 AW
TIME INTERVAL: FRON: 0000 11-Mar
10: 2400 11-Nar
NUMBER DF AVERAGED MOURS 3 24
RN 1D MIREER 3 1A
FEED BAS TYPE: BALANCET 645
REACTOR FEED GAS IMLET TEMP. {ded.[) : 136.3
OIL/SLURRY IMLET TEWP. (ded.C) : 247.% CONVERSIONS:
AVE. REACTOR TEMPERATURE (des.C) @ 24%.4
REACTOR OUTLET TEMP. (ded.() : 250.5 00 43,22
BUARD BEB FEED PRESSURE (kPa) i 5347 €02 1.2
PRINARY SEPARATOR GAS PRESSURE  (kPa) @ 338 H2  28.6Z
BAS SUPERFICIAL VELOCITY {ca/see) 2.4
LIMYID SUPERFICIAL VELOCITY (ca/sec) ! é.1 PRODUCTIVITIES:
SLURRY CONCENTRATION (wiX oocide) & 7.0
SPACE VELOCITY  {L/ks=hr) ¢ 1880 4417 gmol/hr—ke 3crass reasiaor
RECYCLE/FRESH FEED RATIC & 0 6,01 dapl/hr—+g overall
OIL/SLIRRY CIRCIRATION RATE (ad/hr) @ 36,2
PROB.SEPARATOR GAS FLOWRATE <G0> + G  (kamol/he) ¢ 20.99 {4)
PIRGE GAS FLOW RATE <50> {kdsol/hr) $ 20,99 (4
STREAM ¥ 1 ] 10 13 P 3 62 48
STREAM NAME ~ FRESH FEED RECYCLE GAS GUARD-DED FEED REACTOR FEED V/L SEP BAS FLASH GAS MEOH PROMICT
CMPOHENT ———oe——s e e m—
<ML <ML LD RO ML <HOLD <HELT> GTar
H2 56.95 32,68 56,93 54,85 49,57 22.34
€0 18.07 12.84 18.04 18.04 11.97 11.08
o2 4,85 6.09 4.85 4,84 .82 44,44
N2 19.48 25.23 19.48 19.465 24,50 15.55
CHe 0,15 0.23 015 0.13 0.21 Q.41
H20 .00 0.35 T 0.00 0.00 .35 HLE 3.38 2.01
CH30H 0.00 0.82 0.00 0.00 9.15 (1) 375 95.32 94,95
CA0H — 0.50 .71
3m's — —_— —_— 2,16 0.30
C4DH’S — 0.12 0.27
m’l‘s — —— 0-05 0114
N.KM'EES h— 0000 0000
ESTERS — — — —— Q.15 0.29
ALDEHYDES e 0.00 0.00
5118 —_— 0.12 1,22
TOTAL ¢ 99.71 ¥9.23 79.48 99.593 101.57 99.56 100,00 106,00
DENSrd/cc 0,008 0.034 0.022 ¢.022 0.020 0.003 —— 0.800
AU.HBL-UT 13-” 15-16 13092 13092 16-55 29-53 32016 —
Ned/hr 627.4 0.0 410.5 810.7 484,220 0.5
kesol /hir 27.99 0.00 27,24 27,24 292 0.02 2,45 (D
1htyrrod —— — — —_ —_— 78,92 (D

¥ Coarositions corresrond to STREANEZ2

(1) Congentration corrected to give 97.3% selectivity to CO + CD2 zcross reactor.
(2) Flow incregsed 4.1X to satoh reactor feed mass flow.

(3} Corrected using meter calibration of 3/10/84.

(4) Corrected.
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PAGE @ 3

LaPORTE LF METHANOL PROCESS DAILY REPORT

NATERIAL BALAMCE SUMHARY

COMPONENT BALANCE (IN-QUTI/IN @

0000 11-Mar-84 ~ 2490 11-%ar-B4

STREANS # [PURE GASES - 11 L{455)-173 [25 - (50+514624503]
STREANS LOCATION FRESH FEER GAS REACTOR FEED REACTOR EFFLUENT
COMPONENT © —_— ———ee ———————
Z dift.> I dirt.> I ditt.>
H2 ~24.86370 282718 2,63520
oo 30.15620 2,84758 1,48320
co2 «7.78763 2,91019 3.50530
N Nede 2,813 1.87450
EHA B%.,09720 8.79117 =-0.47162
HZU — Tede -1010003‘9
m I —— Nede 2'52m
VERALL ELEMENTAL BALANCE (Ks-atoms/hr) ¢
INPUTS QUTPUTS (IN-QUT) /TN
STREAN # 15 S5 50 62 &8 TOTAL
STREAN NAME REACTOR FEED RECYCLE PURGE GAS  FLASH GAS  M#e0Y PRODUCT 4
CARBDN:
ca 4,9139 0.0000 2.6935 0.0024 e 2.693% £5.1373
co2 1.3184 0.0000 1.2781 0.0098 1.287% 2. 134
CH3OH 0.0000 9.0000 0.1720 4.0008 1.8712 2.0440 Nede
OTHERS 0.0404 0, 0000 0.0475 0.0001 0.0495 9.0971 -130.3470
Ol € & 2727 0.0000 4,1912 0.013L 1.9207 84,1250 2.3546
HYDROGEN:
H2 30,9768 0.0000 22,1104 0.0098 22,1202 28,5911
K20 9.0007 0.0000 0.1472 0.0001 0.1404 d.287¢ Pede
OTHERS 0.1515 0.0000 0.8780 0.0037 7.6165 8.4982  -5152.0400
TOTAL H 31.13%0 0.0000 .13 0.0135 7.7971 30,9043 0.7473
OXYEEN:
Wl 7.3512 0.0000 3.4753 0.0229 1.9538 7.4820 0,9144
NITROGEN:
TOTAL A 10,7080 0.0000 11.0082 8. 0072 — 11,0154 =-2.8708
TOTAL MASS FLIM
{t/tr) I79.3120 0.0000 318,2044 0.54%9 63,1340 381.9903 ‘-'0.?061
REACTOR GAS BALANCE (OUT/IN) :
ACROSS REACTOR
¥ASS BALANCE: (X) H 100.000
ELEMENTAL BALANCE, (2) ¢
CARBON 99.194
HYDROGEN 161.058
OXYeEN ¥9.301
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. LaPORTE LP METHANOL PROCESS AVERAGE REPORT
EWTRAINER HODE
PROCESS VARIABLES I ANALYTICAL SUMMARY

MATE 3 . 17-Hay-84
TINE eSS N
TIME INTERUAL: CRON: 0600 13-Har
’ 03 1400 13-Mar
NUMPER OF AVERAGED HOURS : 8
RUR ID MMEER : F-1B
FEED 6AS TYPE: BALANCED GAS
REACTOR FEED GAS TMLET TENF. (ded.C) & 144.4
OIL/SLURRY IMLET TEMP, {des.[} ! 2050 COMVERSIONS:
AVE. REACTOR TEMPERATURE {(ced.l) 250.0
REACTOR OUTLET TEMP, ({ded.L) : 1.1 €0 49.0%
BUARD BED INLET PRESSURE (kP3) 4362 H2  35.0%
PRIMARY SEPARATOR GAS PRESSHRE  (kPa3) 2 - &3718
BAS SUPERFICIAL VELOCITY {ca/sec) ¢ 242 PRODUCTIVITY:
LIDUED SUPERFICIAL VELOCITY (ca/sec) @ 4.0 :
SLURRY COMCENTRATION {wtl) & 9.7 8.4 gmol/hr—kg zcross rezctor
SPACE VELOCITY (1/ka-hr) @ 2140
RECYCLE/FRESH FEED RATIO @ 0
BIL/SLURRY CIRCIRATION RATE (e3/br) @ 36,6
PRUD.SEPARATOR GAS FLOMRATE <90> + 5% (kdaol/hr) @ 21.12 (3)
PURGE GAS FLOM RATE <50>  (kdaol/hr} @ 21.12 (3}
STREAM ¥ 1 b 10 13 x 62 8
STREMS NAME  FRESY FEED RECYCLE BAS GUARD-BED FEED REACTOR FEER V/L SEP 6AS FLASH GAS NEDH PROTLCT
COMPONENT oy Fpe—are——or  sot———eereeme see———
= QML <ML <> R 0L L HOLD> AT
[ v} 55.82 49.97 L B 54.85 M,72 18.67
co 19.83 .07 17,481 17.48 12.44 10.74
o2 514 fed6 S04 4.97 S«94 (X)) A7.49
N 20.19 28.30 20.01 19.84 .04 156.20
e 0.14 0.20 .13 g.14 9.18 0.35
20 0.00 0.00 0.00 .00 0.589 ¢ 3.58 2.0
6,00 0.54 4.00 0.00 11,41 (&) 8.57 95.32 94,96
DHE 0.00 0.00 0.00 0.00 0.00 0.84 0.00 0.00
CA _ 0.50 2.711
3048 ——— 0.14 .30
CAGH’S — 0.12 0.27
CSiH’S —_— 0.05 0.1
ALKAHENES — 0.00 0.00
m S—— 0-15 0029
AL DEFYDES — 0.00 ¢.00
UIL E— 0112 1.32
TOHAL ¢ 101.08 99.76 100,13 #9.20 100.64 101.78 100.00 100,00
IENSrg/ce 0.004 0.042 0.026 . 0026 0.026 0.003 _— 0.800
AV MOL T 14.45 146.04 14.43 14,43 17,89 JL.04 32.16 —————
Ma3/fr 885,35 (1} 9.0 482.8 845.0 7.2 () 8.9
ksnol/Mr 29.69 (1} 0.00 29.57 3.7 23,97 () C.04 2.80 e
Lhrrerod : — 112.47

¥ Comrpsitions correseond to STREMMIZ

(1) Flow reduced 3.052 to aatch reactor feed nass flow.

(2} Flow reduced 3.027 to astch reactor feed a3ss flow.

(3} Flow intcreased 22,77 (unstesdy) to satch resctor efflvert aethonol=free mass flow.
{4} ddiusted to satch hack-end cosronent balance.
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PAGE 1 3 0400 13-M2r-94 - 1400 13-Har~B4
LaPORTE LP METHANOL PRGCESS AVERAGE REFORT

MATERIAL BALANCE SUMMARY

" COMPONENT BALANCE (IN-OUT)/IN @

STREAMS & {PURE GASES - 13 C{14553-133 125 ~ (504514624481 ]
STREAMS LDCATION FRESH FEED GAS REACTOR FEER: REACTOR EFFLUENT
COMPONENT : —— —
Q ditt.> < dift.> <& diff.>
;v ~20,33050 1.86451 1.4604%
co -4,%2088 1.49112 0.09412
co2 -22.232%0 2, 40444 0.00045
Nz Nede 1.45985 0.39401
CHe 31.60120 =1.84172 0.12423
Ha0 —— Nede 37.62940
CH3oH — Neds 0.00142
QUVERALL ELEWENTAL BALANCE (Ke-gtoas/hr)
IPUTS oUTPUTS (IN-OUT) /TN
STREAN & 15 5 0 82 48 TOTAL
STREAM HAME REACTOR FEED  RECYCLE PURGE GAS  FLASH BAS  MeGif PROBUCT z
CARBON: ,
ca 9.788% 0.0000 2.9745 0.0042 2,9787 48,3434
oz 1.4724 0.0000 1.4043 0.4185 1.,4248 3.5620
CHIH 2,000 0.0000 0.1140 040025 2.8657 2.7833 Deds
OTHERS 0.0408 0.0000 0.0425 0.0001 ©,0705 0.1132 -177.2670
TOTAL C 7,300 0.0000 4,3374 0.0254 2.7372 7.3000 0.0948
HYDRDGEN?
. H2 32,5933 0,0000 A.1072 0.0145 —— A.127 T,2003
HZC 0.0000 0.0000 0.0000 D.0004 0.2004 0.200% Fede
OTHERS 0.1633 0.0000 0.6242 0.0108 10,8542 11.4911  ~4937.9400
TOTAL H 32,7586 0.0000 2733 0.0258 11.0545 32.8137 -0.1581
OXYGEN:
TotAL 0 8.7437 0.0000 5.9012 0.0440 2.7986 8.7438 ~0.0008
NITROGEN? . .
TOTAL N 11,7895 - 0.0000 11.9532, 0.0126 11,9658 =1.4957
TOTAL NASS FLOM
(kst/hr) 428,892 0.0000 339.0830 1.2051 89.9745 430.25820 =0, 3183
REACTOR GAS BALANCE (OUT/IN) @
ACROSS REACTOR
MASS BALANCE, (X} : 100.000
BOENTAL BALANCE, (D) ¢
CARBN 98,578
HYDROGEN 100.9556
CXYBEN 100,425
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LaPORTE LP METHANOL PROCESS AVERAGE REPORT
ENTRAINED MODE

PROCESS VARIABLES I ANALYTICAL SUMNARY

DATE 19-May-B4
THeE 03124 P
TIME INTERVAL: FROM: 2200 13-Mar
T0: 0400 14-Mar
MUMBER OF AVERAGED HOURS @ &
RUN ID NUMBER : F~1C
FEED B#S TYPE! BALANCED BAS
REACTOR FEED GAS INLET TEMP. (dea.C) @ 135.4
OIL/SLURRY IMLET TEMP. (ded.[) 222.0
AVE. REACTOR TEMPERATURE (des.C) : 4.8
REACTOR OUTLET TEMP.  (ded.) : 226.4
GUARD BED FEEDR PRESSURE (kPa) : 6474
PRIMARY SEPARATOR BAS PRESSURE  (kPa) : &78
GAS SUPERFICIAL VELOCITY  (carsec) @ 2.2
LIQUID SUPERFICIAL VELOCITY {(ea/see) 4.4
SLURRY CONCENTRATION {wtl) ¢ 9.9
SPACE VELOCITY  {L/ka-hr) & 490
RECYCLE/FRESH FEED RATIO : ]
OIL/SLURRY CIRCULATION RATE (ad/hr) ! 42.5
PROD.SEPARATOR GAS FLOWRATE <30> + <55 (kesol/hr) ¢ 2t.00 (3
PURGE GAS FLOM RATE <S0>  (kasol/Mr} ¢ 21,00 (3}
STREAK $ 1 35 10 15 P 62 58
STREAN NANE  FRESH FEED RECYCLE GAS GUARD-BED FEED REACTOR FEED V/L SEP SAS FLASH BAS NEOH PRODUCT
CONPONENT e S=om———mee  zooommeeges
<L <HOLD: <HOLT> o B <HOLZ» LB <HOLT: WL
H2 0.7 4?.93 55.63 .92 .77 19.87 — i
co 19.79 14,00 19,5% 19.36 12.34 11.25 — —_—
coz 3.09 b.4% S.04 5.03 5.99 47.12 — —_—
.7 20.08 28.33 12.84 19083 25.08 18.54 — _——
e o.13 0.20 0.13 013 0.16 0.5 -— Cm—
H2g 0.00 0.00 0.00 0.00 0.39 0.39 3.5% 20
CHzeH 0.00 0.80 0.00 0.00 1.7 4,35 .28 94.%94
E 0.00 0.00 0.00 0.0¢0 0.00 0.18 0.00 .00
CHSeH ——— .50 372
C3oK‘S h— 0.19 0.36
CAGH'S —_— 0,11 0.25
COH’'S e 0.05 0.14
ALKAHENES —— 9.00 0.00
ESTERS —_— 0.16 0.30
ALDEHYDES _— 0.00 0.00
in — 0.12 .32
TOTAL ¢ 101,08 9.75 180.25 100,07 101,39 100.07 100.00 160,00
EB!S!!/cc 0.004 0.043 0,025 0.027 0.028 0.002 — 0.300
AV MOL.NT 14.40 16,00 14.37 14,38 17.92 30051 32.15 —
ad/hr 484,.8 0.0 £79.3 (1) 679.2 {1} 330.% (4) 0.8 —— ———
keaol/hr 30.64 4.00 10.31 (1) 30.30 (17 23.59 (4) ¢.04 3.05 (2}
Lihresrod —_— 121,85 ()

¥ Comrositions corresrond to STREAMEZD

(1) Mass flow corresronds to averzse of original reactor feed and effluent flows; net reduction was 3,932,
{2) Corrected with meter calibration curve.

£3) Flow increased 7.852% to close overzll sass halance.

(4) Flou increased 1.39% to mininize coaronent balance differences in elant back=end.
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PAGE © 2 . 2200 13-Mar-84 - 0400 14-YM3r-34
LaPORTE LP METHANDL PROCESS AVERAGE REPORT
CONVERSTON-SELECTIVITY-FROCUCTIVITY

CONVERSIONS ACROSS REACTOR @

GlH BC82
HYBROSEN CONVERSIDN @ 7. 7.0
.~ CARBON MONDXIDE CONVERSION  (2) ¢ 50.8 50.7
CARBON DIOXIDE CONVERSION (313 7.7 7.4
mwt See next page for conversions as cale. by overall bsi.
SELECTIVITIES: ACROSS REACTOR IVERALL
6C Averazse :
CO (4002} SELECTIVITY TD NETHANOL (X) ¢ 96.5 97.3
CD (4C02) SELECTIVITY TO ETHAMRL (D) ¢ —_— 0.5
t Methanol in flashed gas naot seasured
Ethonol onlu sessured in rroduct flow
METHANOL PRODUCTIVITIES %2 YIELELS
dp01/he—ka cat k4/1000 M3 fresh feed  ka/1000 Na3 reactor feed «
SHUREE
45 caloulated ACRGSS REACTOR 9.7 1404 142,0
#s Net MelH sroduceds OVERALL halance 9.9 142,56 144.2
REACTUR FEED 012(/CO#1.5002)) ¢ 2.05
REACTOR FEEB {(H2-CO2)/(LHEOD)T ¢ 2,05
AFPROACH TO METHANOL EDUTLIBRTIRf  (des.C) @ 9.2
APPROACH TD WATER-BAS EDUILIBRIIM (des.C) : |.7
HETHAMOL COLLECTED 4S I OF CALCULATED 25.0
CALOULATED METHANDL PRODUCTIGN RATE (Kemsl/nr) @ 1.0
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PABE 1 3 2200 13-Mar-84 - 0400 14-Mar—B4
L3PORTE LP METHAHOL PROCESS AVERAGE REFORT
MATERIAL BALANCE SUREMARY

COMPONENT PALANCE (DN-OUTX/IN @

STREANS # [PURE BASES - 11 L{1159)-132 [35 - (3451+62468)1
STREAMS LOCATION FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
COMPOMENT —_— ——
< diff.> & dirt,> < diff.>

K2 =31.42230 1.93692 1.04286

co -8, 13956 2.28614 ~0,77574

co2 ~25.04840 2.18940 2.07340

N2 Rede 2.34382 -0.28938

e 43.24560 4.301B4 -2.39832

H20 DeBe -17.88810

CHI0H — Neds '2505136

OVERALL ELEMENTAL PALANCE (Ka-stoss/hr)

INPUTS ~QUTRUTS {IN-0UT) /1N
STREAM # 15 35 N &2 &8 TOTAL
STREAM NaME REACTOR FEED RELYCLE PURGE 6AS  FLASH GAS  MeOM PRODUCT 4
CARRON: .
co 5.9260 0.0000 2,94q1 0.0042 2,943 R b A
co2 1.5247 0.0000 1.3821 0.0175 1.379% 2.3195
CHI0H 0.0000 - 4.0000 0.1580 0.0014 2.5902 1.0718 Nea.
OTHERS 0.0393 - 0,0000 0.0421 0.0001 0.0799 ¢.121 -210.7420
TOTAL C 74500 4.0000 4,512 0.0235 2.9821 7.9178 -4,3711
HYDROGEN: :
H2 33.6481 0,0000 20,9709 0.0148 _——r 20,9857 37,6320
[ ~.1] £.0000 0.0000 0.0000 0.0003 0.2185 0.2188 Neds
OTHERS ¢.1572 0.0000 0.5405 0.0070 11.820% 12,6383  -79560.4900
TOTAL H 33,8053 0.0000 21.8113 ¢.0221 12,0374 33.8728 =0.178
OXYGEN:
TOTAL O 8.975% 0.0000 S5.833 0.0410 © 30471 8.7204 0.46141
NITROGEN: _
TOTAL W 12,0144 0.0000 11,9005 0.0124 11.7129 G.2471
TOTAL MASS FLOW
(ka/ht) 435.6420 0.0000 337.0300 .13 97,4750 435.5400 0.0065

REACTER GAS BALANCE (OUT/INY ¢

ACROSS REACTIR
NASS BALANCEr () : 97,429
ELEMENTAL BALANCE, (2) 2
CARBOH 98.519
HYDROGEN 99,355
OxYBEN 9.
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LaPORTE LP METHANOL PROCESS DAILY REPORT
EXTRAINED NODE
PROCESS VARIABLES § AMALYTICAL SUMMARY

BATE ¢ 12-Jul-84
THE @ 12:1% PM
TIME INTERVAL: FROM: Q400 15-¥ar
s 1600 1S-Mar
NIMBER OF AVERAGED HOURS : 12
RN 1D MUNBER @ F-1£
FEED A5 TYPE: UNBALANCED GRS
REACTOR FEED GAS INLET TEMP, {desi.[} @ 114.0
OIL/SLURRY IMLET TEMP.  (ded.C) ¢ 250.4 CONVERSIONS:
AVE., REACTOR TEMPERATURE {ded.C) 1 49.4
REACTDR OUTLET TEMP, (des.l) @ 250.4 o 18.82
GUARD BED FEED PRESSIRE (kPa) @ . 5381 H2 43.71
PRIMARY SEPARATOR BAS PRESSURE  (kPa) @ 217
§AS SUPERFICIAL VELOCITY  ({ee/fsec) ¢ - 2.4 PRODUCTIVITY!
LIGUID SUPERFICIAL VELOCITY {co/sec) : 4.1
SURRY CONCENTRATION (WX odde) i 11.8, 7.5 smol/hr—kd scross reactor
SPACE VELOCITY  (L/ks-hr2 ¢ 20507
RECYCLE/FRESH FEED RATIO : L I
01L/SLURRY CIRCULATION RATE (a3/hr) @ 38.2
PROD,SEPARATOR GAS FLOWRATE 50> + S (ksmol/hr) ¢ 19,95 ()
PURGE GAS FLOW RATE (30>  (kamol/hr) ¢ 19.95 €3}
STREM # 1 b -] 10 13 25z 82 68
STREAM MAME  FRESH FEED RECYCLE GAS GUARD-BED FEEL REACTOR FEED V/L SEP GAS FLASH GAS NEDH PRODUCT
- CONPONENT
e <ML QLD Mz ML LD 0L oLz LU
H2 3718 .89 37,5 37,33 5.3 571 &)
co 47.44 9L.08 47.5% 47.51 44,30 19.04
co2 13.07 17.58 13.17 13.135 18,31 55.84
2 1.54 2.1 1.5¢ 1.58 1.9 0.41
CHe 0.10 .13 0.1 g.11 0.12 ¢.11
H2G 0.00 0.05 0,00 9.00 .05 0.04 2.47 1.37
CH30H 4,00 0.6 0.00 0.00 9.88 7.6% () .99 $4.72
CaH5H : 0.44 0.43
C3oH’S 0.1é6 $.2%
CAON'S ¢.14 0.31
SoH's 0.07 0.19
ALKAHENES . 0.00 0.00
ESTERS 0.31 0.61
ALDEHYDES 0.90 0.00
o 0,40 1.85
TOTAL ¢ 79.34 99.83 (4)  100.02 79.89 99.95 100.00 100.00 100,00
DENSydt/cc 0.005 0.052 0.031 0.034 0.030 0.604 —_— 0.792
WJEI..HT 20-38 23-54 20.34 20-3‘ 2‘0‘1 37-50 32-49 ——
a3 hr 801.2 8.0 97.9 587.% (1) 490.0 (2) 2.0 .
kemol/he 26.82 0.00 26.88 26,23 11} .85 {2) 0.0% 2,42 —_—
L/hrerrod 99,29

? Comeositions corressond to STREAME32

{1} Flou reduned 4,457 to match fresh feed flow »lus 3 lezk of 0,59 Iunollhr (500 SCFH),
(2 Flou increased 4.54% to natch corrected resctor Teed sass flow.

(3) Flov increased 11.12 to close back-end mass balance.

{4} Comrositions from £as chrosatosrarh central srocessor srintout.
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LaPORTE LP METHANOL PROCESS AVERAGE REPORT
ENTRAINED NOPE
PROCESS VARIABLES % ANALYTICAL SUNMARY
DATE 15 Jul-84
TIME ¢ 03104 FM
TIME INTERWAL: FROM: 1600 17-Mar
To: 2200 17-Mar
{ARBER OF AVERAGED HOURS 12
RUN ID NMBER @ F-1F-1
FEED GAS TYPE: UNBALANCED EA%
REACTOR FEED GAS INLET TEMP. (ded.0) ¢ 132.1
OIL /SLURRY TMLET TEMP.  (ded.C} 3 245,35
AVE. REACTOR TEMPERATURE (des.C) & 250.0
REACTOR OUTLET TEMP. (des.C) : 1.3
GUARD BED FEED PREGSURE (kPa) @ 5431
PRIMARY SEPARATOR GAS PRESSURE  {kP2) @ 5312
GAS SUPERFICIAL VELOCITY  {ca/sec) @ 5.3
LYMID SUPERFICIAL VELOCITY (en/sec) ! 4.0
SLURRY CONCENTRATION (wt2) 1 15.4
SPACE VELOCITY  (l/kg-hr) & S840
RECYCLE/FRESH FEED RATID @ 2,51244
DIL/SLURRY CIRCULATION RATE (e3/hr} & 37.3
PRUD.SEPARATOR BAE FLOWRATE <50> + <55 (kasol/h?) @ 48.47
PURGE GAS FLOW RATE <30>  (kdsol/hr) . 5.00
STREAN # 1 ) 16 15 pa | &2 48
STREAM MAME - FRESH FEED RECYCLE GAS GUARD-BED FEED REACTOR FEED VU/L SEP 84S FLASH BAS KECH PRODUCT
COMPONENT
e Qo> LD LD <MoLT Qi oL CHOLE> T
2 51.4% 25 35.49 R.73 % b.41 — —
= 1) 39.84 S4.96 50.88 51.32 S1.02 24.83
xir) 4,15 13.27 11.20 11.29 12.44 99.40 _— —
7] 0.38 1.49 1.20 L2 1.38 0.31
CHe 0.13 0.4 Q.41 0.37 0.57 0.54
H20 0.00 0.07 0.00 0.01 6.04 6.20 2,23 1.22
CHIH &.00 0.32 0.40 0.43 7.47 (1) 8.69 95.55 93.27
DME 0.00 0.09 0.0% 0.09 0.08 .2 0.00 0.00
m — — — 0.87 1.22
CIOH’S —_— s ——— 0.30 0.35
Caoi’s —_— 0.2 0.38
C30H‘S — — _ 0.24 ¢.38
ALKAHENES — — — 0.00 0.09
ESTERS ———— 0.44 0.39
ALTEHYDES — e —— 0.00 0.00
oIL —— . e 0.19 2.00
TOTAL & 96.20 106,06 99.68 100.45 %.89 100.02 100.00 160,00
BE!S:S’CL‘ 0,004 0,044 0.032 0.033 0-028 0.003 — 0.800
AV HOLHT 42 2.5 20.54 20.53 23.14 35,22 .83 ——
Na3/hr 389.4 $78.9 1H3.8 (W) 1342,5 1 11914 2} 2.7
kdwol e 17.38 43.67 .94 (B 59.9% (D 2.18 ) d.12 .76 (5) ——
Lihrrrrod — -_— 182,17 {5)

* Compositions correseond to STREANEZ2

{1} Comrosition reduced I.557 to cetimize reactor elesentsl s3s balance.
(2 Flow reduced 4.74Z to cetinize ~eactor effluent and regctor feed comeonent balances.
(3} Flow reduced 1.95Z to astch resctar effluent mass flou.
(4) Flow reduced 1.727 to match reactor effluent mass rlow.
(3) Flow rate corresronds to reriod 17300 —> 22300 and weter calibration curve.
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PABE : 2 - . 1000 17-Mar—84 - 2200 17-Har34
-o- LaPDRTE P METHAMOL PROCESS AVERAGE REPORT
o CONVERSION-SELECTIVITY-FREDUETIVITY

CONVERSIONS ACROSS REACTOR :

GC#1 582
HYDROGEN COMVERSION 2 31.8 32,2
CARBON MGNOXIDE CONVERSION +4 M 11.1 11.8
CARRON PIOXIDE COMVERSION 2 1.5 2,2
TEE See next page for conversions as calc, bu overall bal.
SELECTIVITIES: ACRUSS REACTOR QUVERALL
6C Awverage X
CO (+C02) SELECTIVITY TO METHAMOL (Z} 3 9.7 83.0
C0 ¢+002) SELECTIVITY TO ETHANOL (D) @ — 0.8
3 Methsnol in flashed sac not seasured
Ethancl only weasured in srodoect flou
METHANDL PRODYUECTIVITIES 2 YIELDBS
gaql/hr-kd cat %4/1000 M3 fresh feed k471000 #a3 reactor feed
MEDH SOURCE
fis caloulated ACROSS REACTOR 15.3 298.4 2.7
As Net NeDH sroduced: DVERALL balance 15.5 252.7 8.0
REACTOR FEED {H2{/C0+1.5C02)) © 0.52
REACTOR FEED {(H2-CO2)/(CTHEO2)) ¢ 0.39
APPROACH TU METHANOL EODUILIBRTUM  <{des.() } 26.4
APPROACH TD MATER-BAS ERUDRLTERIUN {(ded.D) : =25.7
METHANOL COLLETTED AS X OF CALCULATED ¢ 101.9
CALCULATED METHANDL PRODUCTION RATE (Kgsol/hr) & .51
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PABE ¢+ 3 1999 17-Har-84 - 2200 17-Har-84
LoPORTE LP METHANDL PROCESS AVERAGE REPORT
MATERIAL BALANCE SUMMARY

COMPONENT BALANCE (IN-DUT)/IN @

STREAMS & [PURE GASES - 11 [{1135)-131 €25 - (S0+5146244811

STREAMS LOCATION FRESH FEED GAS REACTOR FEED RERCTOR EFFLUENT
COMPOHENT 3 ettt e e
——— q dift.> 4 difr.> a dift.>

H2 ~18,04040 1.45392 1.79305

co -13.83220 0.&2187 1.24178

ca2 -180.03300 ~3.79474 1,289

N2 -552,07300 -1.27251 1.15697

CH4 77.74420 22.64980 1,2903%

H20 _— 89.41030 ~269.,42400

CHIGH — -82.28120 1.41012

(VERALL ELEMENTAL BALANCE (Ka-atoss/her)

INPUTS auTPUTS {IN-0UT) /TN
STREAM 3 15 35 30 &2 &8 TOTAL
STREAN NANE REACTOR FEED RECYCLE PURGE GAS  FLASH GAS  NeOH PRODUCT z
CARBON? ’ . .
(1] 30,7372 24.00346 27455 0.0294 —— 28.7785 12,8791
- tg2 &.7641 S.7938 0.6829 2.0706 ——— 6.9273 3.4717
CH3her 0.2578 0.1413  0.0142 0.0079 3.5388 3.7042  -1337.7500
OTHERS 0.2229 0.2657 0.0304 0.0007 0.1992 0.4%41 -122.5%20
T0TAL C 37,9818 30.2044 3.4550 0.1085 3,738 I7.5081 1.2472
HYDROGEN?
w2 42.801 25.54%4 29223 0.0152 28.4871 F3.4430
[, 7 0,000 0.0574 0.0064 2. 0003 0.1633 0.2301 -3741.0200
BTHERS 1.9218 1.4280 0.1852 0.0344 1446695 16.518¢ -757.4930
TeTAL H . 44.7289 2.2353 3.1151 0.0500 14,8348 45,2352 -1.131%
CXYGEN:
TCTAL O 44,5251 I5.7654 4.0908 0.1788 3.71134 43,7485 1.7444
NITROGEN:
TOTAL N 1.4532 1.3031 0.1491 0,0012 1.4534 0.1270
TOTAL MASS FLOY
{ka/hr} 1230.9500 82,5630 112.3840 4,2983 177340 1220.9800 ¢.8192

REACTOR 6AS BALANCE (OUT/INY @

62
MASS BAEANCEs (D) : 100,000
ELEMENTAL BALANCE» (Z) ¢
CARBON 9.379
HYDROGEN 100.788
OXYEEN 99,070
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[ |
LaPORTE LP METHANGL PROCESS AVERAGE REPORT
ENTRAINED MOBE
, PROCESS VARTABLES § ANALYTICAL SUMNARY
DATE 3 15-Jul-B4
THE & 11222 A4
TIRE INTERVAL: FRON: 2000 18-Mar
ToO: 0900 I8-Mar
NUMBER OF AVERAGER HOURS @ L4
RN ID MUMBER @ F-1F-2
FEED GAS TYPE: UNBALANCED GAS
REACTOR FEED GAS INLET TEMP, {des.C) @ 127.8
DI /SLURRY IMLET TEMP. (des.l) @ 245.7
AVE, REACTOR TEMPERATURE (deq.C) 3 250.1
REACTGR OUTLET TEMP. ({(des.C) & 1.3
GUARD BED FEED PRESSURE (kfa) | 5427
PRIMARY SEPARATOR GAS PRESSURE  (kF3) . 5312
6AS SUPERFICIAL VELOCITY  (cafsec) @ 34
LIOUTE SUPERFICIAL VELDCITY (ea/sec) @ 4,2
SLURRY CONCENTRATION wtl) ¢ 1.7
SPACE VELOCTTY (1/k=-hr) @ 5900
RECYCLE/FRESH FEZB RATID ¢ 2.43306
OIL/7SLURRY CIRCULATION RATE (a3/hr) @ 7.3
PROR,SEPARATOR GAS FLOMRATE <50> + 5> (kamol/ne) @ 446.84
PUREE GAS FLOW RATE <S0>  (kswol/hr} : 4.53
STREMM $ 1 33 10 15 5% 62 42
STREAM NAME  FRESH FEED RECYCLE GAS GUARD-BED FEED REACTOR FEER V/L SEP 6AS FLASH GAS MEDH PROMICT
CHMPONENT
Se=comsm—=s JHoL> <HOLD> LD (i1 i L <M0LT <HoLT KT
7] S1.79 22.77 35,72 5.9 27,5 4.92 _—— _
(=i .79 .17 51.04 $1.38 5.2 24.%0 —_— —_—
coz 4.14 13.1% 11.08 11,15 12,48 80,59 —-— _—
w2 .39 1,48 1.17 1.18 1.3 0.4% _—
CHa 0.1 0.62 .33 .53 0.57 0.37 _—
R20 0.00 0.08 0.00 0.00 0,05 0.1% 2.09 1.15
(3201 R 0.00 0.24 0.35 0.35 7.9 S.86 96,12 94,07
NE 0.00 0.08 0.0% 6.08 ¢.02 1.15 0.00 0.00
CHpH @ —— — — 0.71 1.09
€3on‘s — — — 0.22 0,41
Can’s — e m— 9.18 .30
SoHs —_— —— — 0.0% 0.2%5
H.KMEES —_— — — 0.0¢ 0.00
ESTERS —_— —— — 0.3% 0.73
ALDEHYDES — s — ¢.00 0.00
oL — —_— — 2.1% 1.9
TOTAL ¢ 946.25 100.61 79.99 100.49 100.52 100.17 100.00 1%0.00
DENS,a/ce 0.004 0.045 ¢.032 0.033 ¢.028 0.003 — 0.800
AV ML 0T 14,49 2.3 20,45 20,44 23.09 15.44 2.74 —
a3/hr 38%.4 947.8 1295.8 (3} 1297.1 (20 1149.1 (1) 2.4 —_— _—
kdaol/hr 17.38 2.9 97.86 (3 57.97 {2} a91.27 {1} 2.12 344 {4) -
/hrerrod — — it — 146.91 (32

¥ Cosrositions corresrond to STREAMEI2

(1) Flow reduced 7.247 t0 ortimize reactor feed and rector effluent cosrorent balances.

€2 Flou reduced 5.587 to satch resctor effluent mass flow.
(3) Flow reduced 5.48% to match resctor effluent aass flow.
{4) Flow rate corrected Per seter calibration curve.
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PABE. © 2 000¢ 18-Har-84 - 0900 18-H2r-B4
L3PORTE LP MCTHANGL PROCESS AVERAGE REFORT
' CONVERSION-SELECTIVITY-FRODUCTIVITY

EONVERSIONS ACRUSS REACTOR @

HYDROGEN CONVERSION n
CARBON MOMNOXIDE COMVERSION )
CARBON DEOXIDE CONVERSION ¢4

e ve .
o
s
[CIN S

82 See next rage for conversions as cale. by overall bal.

SELECTIVITIES: ACROSS REACTOR QUERALL
6 Average 4

€0 (3002) SELECTIVITY TG METHANOL (2} & 103.5 7%.5
Co (#CO2) SELECTIVITY TO ETHANGL (I} : — 0.8

% Nethenol in flashed gas nol seasured
Ethanal only ssasyred in rroduct flow

NETHANDL PRODUCTIVITIES § YIELDS

smol/hrkg cat 54/1000 Na3 fresh feed k2/1000 Na3  reacior feed
MEDR SOURCE

fs caleulated ACROSS REACTOR 16.05 29044 g7
As Net Ne(H sroduceds OVERALL balance 15.09 73.0 2.0

REACTOR FEED {H2(/COH1.3C02)} @ 0.53
REACTOR FEED {(H2-CO2)/(CCHUZY & 0.40

APPRORCH TD METHANDL EDUILIBRIUM  (ded.()
APPROACH TO WATER-GAS EQUILIIRIUN (des.()

B“
‘30.9

‘e oo

METHANOL COULECTER AS Z OF CALCULATED ¥3.7

CALCULATEL METHANOL PRODUCTION RATE (Kemsl/hr) ¢ 3.3
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00 18-M3r-02 - 2900 19-Mar-23
LaPORTE LP NETHANOL PROCESS AVERAGE REPCRT
MATERIAL BALANCE SUMNMARY

COMPONENT BALANCE {IN-DUT}/IN ¢

STREANS $ [PURE BASES - 11 L(1455)-13] T2 = (S0431+62428)]
STREAMS LOCATION FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
COMPONENT ¢ —— ———
G diff.> & ditt.> < difro>
2 ~15.30110 3,33252 1.25493
ce =13.57190 1.48770 1.48253
co2 -181.,03700 -2,08120 2.32493
N2 ~593. 51800 0.29705 0.972%
H4 T3.46370 -7.15508 1.057464
Ha0 m— 100, 00000 -261.30600
G430 —_— =91.76430 B.07410
OVERALL ELEMENTAL BALANCE (Ka-atoss/hr)
TePUTS QUTRUTS {IN-GUT: /TN
STREAN # 15 R 50 62 48 T0TAL
STREAN NANE REACTOR FEED RECYCLE PURGE BAS  FLASH 6AS  MeDH PRODUCT X
CARBON?
{0 29.7310 23,3269 2,3113 0.0287 25.8672 12,9951
toz 5. 4604 5.5797 0.40056 0.057% —— 6.2492 3.25%1
I:HSUH 0-7.099 001095 0-0118 O-M 303073 3-4353 '156-4300
DTHERS 0.3071 0.2604 0.0280 0.0007 0.1417 Glm =39.3542

TOTAL € 36,7105 29.05 3.1520 0.1080 3.448% 35.988 1.9822
HYDROGEN:

K2 41.6509 25,1752 27105 ¢.0148 c 27,9006 3244132
m oom 0.0504 0.0054 0,0004 001438 0,2000 MeSe
OTHERS 2.0762 1.479% 0.1572 0.0297 13.5933 15.2637 -633.16%70

TOTAL H 43,721 25,7052 2,8753 0.0449 13,7352 43.3545 0.3292
OXYBEN: :

TOTAL 0 42,8518 34.61%0 3.7273 0.1754 3.4476 41,9594 2.0822
NTTROGEN: -
TOTAL MASS FLOW

{kt/br) 1183,9300 943.4320 161.8130 4,2021 112.6500 1164,3000 1.4584
REACTOR BAS BALANCE (OUT/INY ¢
eCH2

HASS BALANCE, (X} : 100.000

ELEMENTAL - BALANCE, (Z) ¢

CARBON 99.718

HYDROGEN 101.068

OXYoEM 79.806
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LaPORTE LP METHANOL PROCESS AVERAGE REPORT

ENTRAINED HODE
PROCESS VARIABLES % ANALYTICAL SUMHARY

DATE ¢ 16-Jul-54
TIME * i 02:58 PX
TIME INTERVAL: FROM: 1300 1B-M2r
T0: 2400 18-Nar
MPMBER OF AVERASGED HOURD & ¢
RUN ID NIRMBER ! F-10R
FEED 6AS TYPE: UMBALANCED BAS
REACTOR FEED GAS INLET TEMP. ({des.C) : 116.4
OIL/SLURRY IMLET TEMP. (dedq.{} 220.5
AVE, REACTCR TEMPERATURE {des.C) 5.1
REACTOR OUTLET TEMP. (des.() 2 226.4
BUARD 3ED FEED PRESSURE (kPa) @ L1 P
PRIMARY SEPARATOR GAS PRESSURE  (kPs) ! 512
SAS SUPERFICIAL VELOCITY  (ea/sec) ! 4.5
LIDUID SUPERFICIAL VELOEITY (ca/sec) 2 4,3
SLURRY CONCENTRATION Wtl) ¢ 17.4
SPACE VELDCITY (L/ks~hr) 9900
RECYCLE/FRESH FEED RATIC © - 2.92756
OIL/SLURRY CIRCILATION RATE (ad/hr) ¢ 3%.4
PROD.SEPARATOR GAS FLOWRATE <50> + <55 (ksmol/hr} 45.38
PURGE GAS FLOM RATE <50>  (ksaol/hr) 4.13
STREAN ¥ 1 ] L1} 15 > &2 &8
STREAM NAME  FRESH FEED RECYCLE GAS GUARD-BED FEED REACTOR FEED V/L SEP GRS FLASH GAS MEOH PROIWCT
COMNPIENT = E——————]
<HILD> oL HLD L b QLY LT ML HTD
H2 Reds 31.07 Neds 36.34 29.19 Ne3a —— —
co flad. .03 Neds 50.33 50.73 fNlede —— ———
o2 Bede 12.56 N 11,10 12.08 ReBs — ——
[ 74 Ned» 1.47 ;-1 1.2 1.3 Nede — ———
. CH4 Nede 0.49 Nede 0.42 Q.44 Nede —— —
H20 Nede 0.0 R.ds 0.00 0.01 Neds 2.09 1.15
Dede 0.30 Neds 0.5 6437 jp 2%~ 1 94,13 94.67
IME Mede 0.00 nea. 6.01 0.00 Na3. 0.00 0.0
24504 — .71 1.0¢
Q'S -_— — 0.22 0.41
CADH S — -— — 0.18 . 0.40
CS0H’S —_— — — 0.09 0.25
ALKATENES E— —_— —_— 0.00 0.00
ESTERS m—— —— —_— .39 0.75
ALDEHYIES -_ -_ — 0.00 9.00
oL — £.1% 1.97
TOTAL ¢ Deds 100-03 Neds 99.67 10¢.23 NaBe 160.00 100.00
DENS»&/ce ne3. 0.045 LTEN 0,034 0.02¢9 Meds —— 0.795
AV.HEL BT n.z. 2,52 n.a 20.28 22.82 ne3e 32.74 —_—
Nad/hr 327.3 958.2 Reds 12819 (2) 1131.3 (1) 1.9 — —
keaol/hr 14.50 2.75 fsde 35.30 (2} 30.47 (D) 5.08 238 —
Lheserod 9.5

~. ¥ Compositions corresrond to STREAMEZ2
(1) Flow reduced 3.857 to ortimize reacicr offluent and reactor feed using correlationm.
(2) Flow increased 0.79% to satch reactor effluent mass flow.
{3) Concentrztions correéted after introduction of analvtical datz for 14300 hr seried.
(4) Coaruter outage during the seviod 18300 —> 26:00.
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PAGE ¢ 2 ' 1300 18-Kar-B4 - 2400 18-Har~84
LaPORTE LP METHANDL PROCESS AVERAGE REPCRT
CONVERSION-SELECTIVITY-PRODUCTIVITY

CONMVERSIONS ACROSS REACTOR ¢

&3t ECE2
HYDROGEN COMVERSION o 28.0 20.0
CARBON MONOXIDE COMVERSION 14 I 10,3 2.4
CARBON DIOXJDE CONVERSION I 2.4 24
X See next rage for conversions 3s cale. by overall bal,
SELECTIVITIES:! ACROSS REACTOR DVERALL
6C Averade 4
€0 (4C02) SELECTIVITY TQ METHANDL (X) 103.4 42.3
CO (4C02) SELECTIVITY TD ETHANOL (I} ¢ —— LR
t Methanol in flashed d3s not sedsured
Ethancl only eeasured in rroduct flow
SETHANDL PRODUECTIVITIES & YIELDS
asol/hrkg cat RS1900 Ma3 fresh feed  ka/1000 Ma3 reactor faed
HEDH SOURCE
#s calculated ACROSS REACTOR 14.37 301.1 78.1
4s Net ¥e(M rroduced, OVERALL balance 10.73 224.8 B3
REACTOR FEED -H2({/COH1.5C07)) ¢ 0.54
REACTOR FEED {(H2-C02)/{CHEDZY) 3 0.41
APPROACH TD UETHANGL EDUTLIBRTIM  (des.C) 5%.5
APPROACH TO WATER-GAS EODUILIBRIUM (des.C} § -33.9
HETHANDL. COLLETTER AS Z OF CALCULATED ¢ 74.3
CALCULATED METHANOL PRODUCTION RATE (Kemoi/hr} 3 ) 3.08
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1300 18-M3=-B4 - 2300 1B-Mar—B84
LaPORTE LP METHANOL PROCESS AVERAGE REPORT
MATERIAL BALANCE SUNMARY

EOMPGNENT BALANCE (IN-QUT)/IN 3

=131~

STREANS # CPURE GASES - 13 L(1435)-15] [25 ~ (504514624481
STREANS LOCATION FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
COMPOMENT ———————
< diff.? < diff.> T diff.>
2 Nads Neds fisds
] Neds Neide Mode
co2 N3 Nede Neds
N2 Mede Nede - fis3e
CHA Mads Nede Nsde
H20 M MNede
CH30H —_— Re2e Nede
OVERAL) FIEMENTAL BALANCE (Ke-ztoas/hrl
TNPUTS BUTPUTS (IN-T) /TN
STREAM & 15 = 50 T 82 48 TOTAL
STREAM NAME REACTOR FEED RECYLLE PURGE GAS FLASII GAS  NeDH PROMXT i
CARBON:
i 28,3348 23.0987 2.2314 Rads . — 2,.3303 13.6020
co2 8. 2517 4132 0.5229 Nede 509361 C.0802
CHIDH 0.1408 0.1291 0,015 fede 2,283 2.4252 -1622.4400
OTHERS 4315 0.2095 0.0202 N3 90,0978 0,375 -39, 8588
TTAL C 34,9415 28.8504 2,7870 Nede 2,3814 34,0190 2046938
HYTROGEN:
H2 40,7132 26,9645 2.3681 Deds — 29,1306 28,7972
H20 0.0034 0.0034 0.0003 [ TN 0.0993 0.1030  ~Z7&1.1100
OTHERS 1.5009 1.3543 0.1308 Nede 2.3871 10.8722 —£24,37%0
TaTAL B 42,4178 z.sm 2.,46973 Nede 9.4854 40.1058 54505
QY6EN:
. TOTAL O 40,9805 34,0560 3.2898 Neds 22,3805 .7263 3,0405
NITRDGEN:
TOTAL N 1.37%0 1.2542 0.1211 Nede —— 1,375 0.2683
TOTAL MASS FLDW
{kd/hr) 1141.800 938.8230 90.4974 Nede 77.7808 1105,1000 3. 032
REACTOR BAS PALAMCE {(OUT/DD) &
BCE2
KASS BALANCE: (X) : 100.000
ELEMENTAL BALANCEs (I} &
CARBON 100.513
HYBROGEN s/ 101,938
exYseN / 100,092




LaPCRTE LP METHAROL PROCESS HOURLY REPORT
ENTRAINED MNODE
PROCESS VARTABLES 1 ANALYTICAL SUMMARY

DATE ¢ 17-Har-84
TDE 04257 AM
HOURS ON STREAH @ 4.9
RUN ID MPDER F-16
FEED BAS TYPE: UNBALANCED GAS
REACTOR FEED GAS IMLET TEMP. (des.C) 140.9
OIL/SLURRY IMLET TEMP, (des.C) ¢ 232.1 CONVERSTONS:
AVE. REACTOR TEMPERATURE (ded.C) 230.4
REACTGR OUTLET TEMP. {dea.l) : 232.1 ca B.5Z
BUARD BED FEED PRESSURE (kPa) ' 5401 H2  24.4%
PRIMARY SEPARATOR GAS PRESSURE  (kPa) ¢ e 309
BAS SUPERFICIAL VELOCITY {ea/sec) ! ' 10.7 PREDUCTIVITY:
LIQUID SUPERFICIAL VELOCITY {cw/sec) @ 5.9
SLURRY CONEENTRATION (wt2) ! 1%.3 30.7 s-s0l/hr—ke acropss reactor
SPACE VELOCITY (L/ke~he) ¢ 15070
RECYCLE/FRESH FEED RATIO @ 5.83919
OIL/SLURRY CIRCILATION RATE (ad/hr) @ M,5
PROD.SEPARATOR 6AS FLOGRATE <50> + <35> (kamol/hr} @ 9564
PURGE GAS FLIN RATE <S0> tk=mol/hr) ¢ 2,94
STRERN # 1 L] 10 15 75 é2 &8
STREAN NAME FRESH FEED RECYCLE 8AS GUARD-BED FEED REACTOR FEED U/ SEP GAS FLASH GAS #ECH PRODUCT
COMPONENT Esaa W W
LD - QLD <MNRLD <MLD | oL <UD ML
H2 Nede 29.72 Nede 34.50- 2.9 Ne3s
o D 53+84 Rede 50.94 51.34 Nade
caz Nede 1425 Bede 12.27 3.4 Peds
7] Neide 1.49 Reds» 1.19 1.23 flede
CH4 Nede 0.80 Mede 0.49 0.79 N.3s
120 Neda 0.03 el 0.02 0.82 Meds Ned4 Ne3»
CHIDH Neds 0.2 Reds 0.22 52D Nede 94.10 naa.
Neds fide
CoH‘S — fed. Ns3e
CatH’s b NeBe Neds
SH’'S — Tieds Nede
ALXHENES —— fis8e Nede
ESTERS — — Neds Ne3s
ALPERYDES Nsde N+ 3»
(1118 - Nede N.3.
WAL Nede 100.40 Neds 99.83 100.00 D:3. [N eGe
DENSrs/cc Med. 0,048 nede 0.034 0.028 nea. 0.7%5
AT Neds 2.5 Nlade 20.58 23.00 Red» 32.74 —r—
Mal/tr 7.4 2087.0 Dede 2.9 282.7 () 3.2
kmol/hr 15.95 ¥3.11 Nede N0 109.87 (D 0.23 P& ———
L/brerrod 238,20 (3;

% Comwositions corresrond to STRERNET2

(1) Compositions ave averases gver interval G4I30 to 11:10 I/15/BA. -
{2) Flow reduced 2,7BZ ic watch reactor Teed adss flow.

(3} Produxct aeter averase over interval = 1.04 ams.

(4) Averyge Tlogs mavailable dur to commuter cutave.
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LaPORTE LP METHANOL PROCESS AVERAGE REPORT
ENTRAINED MNODE
PROCESS VARIABLES 3 ANALYTICAL SUMMARY

DATE ¢ 17-Jul=24

TIE © 02:30 FM

TIME INTERVAL: FROMS 2200 19-Mar
: 0500 20-Mar

MUKBER OF AVERAGED HOURS 3 7

RUR ID MUMBER @ F-1H

FEED BAS TYPE! BALANCED GAS

REACTOR FEED GAS INLET TEMP. {(des.C) & 143,46

QIL/SLURRY INLET TEMP. (ded.C} & 248.1

AVE. REACTOR TEMPERATURE (des.C) @ 0.7

REACTOR OUTLET TENP. (des.C} : 252.4

GUARD BED FEED PRESSURE (kPa) 3 5659

PRINARY SEPARATOR GAS PRESSURE  (kP3} : 6354
6AS SYPERFICIAL VELDCITY  (cafsec) @ 12.3
LIMUID SUPERFICIAL VELOCITY (ew/ser) ! 8.0
SLURRY CONCENTRATION (w2} ¢ 20,3
SPACE VELOCTTY (1/xs-he) & 204542
RECYCLE/FRESH FEED RATID @ 3.78985
DIL/SLURRY CIRCULATION RATE (a3/hr) ! 55.7

PROD.SEPARATOR BAS FLOWRATE <30> + {55 (kamol/hr) @ N3

PIRGE GAS FLOW RATE <50>  (kdwol/hr) * Nede
STREAN ¢ 1 - 19 15 - o 4 42 &8
STREAM NWE  FRESH FEED RELYCLE GAS GUARD-BED FEED REACTOR FEED W/L SEF GAS FLASH 6AS MEOH PRODUCT
COMPONENT
MO LD ML 40L0 <Moo MO L <UL
H2 £2.87 32.88 Dede 35.54 49.59 3.4
{51} 27.97 18.48 NeBs 20,30 7.1 21.04
o2 3.30 Je42 Nede 3.08 505 30.22
2 4.84 .53 Neds 18.32 20.93 14.54
£H4 0.17 0,91 fleds 074 0.87 2.51
m 0.00 0002 - e 0-00 0-02 0016 3-59 2001
UBUH 0.00 6.18 Neds 0.22 645 4,45 95.39 F4.54
D 0.00 0.00 Ns3s 0.00 0.00 0.25 0.00 0.00
C2H0H 0.50 072
CI0H'S 0.19 0.25
C40H'S ¢.11 0.28
C30H'S 0.05 0.14
ALKATENES b.00 0.00
ESTERS 0.15 0.30
ALDEHYDES .00 0.00
on 0.12 1,32
ToOTAL ¢ 99.15 99.38 Rads 00.2 100,32 108.59 100,06 100.00
mlyec 0.@4 0.03_3 Ned, 0-023 00024 0.002 E— 0-800
AV MOL. BT 11.94 14.85 “ Mads 14.34 16.20 24.3% 32,19 —
Ma3/hr 788.8 13,7 N3, 3.0 Ja8.¢ (3 3.5
kenoL/hr 34.30 129.9%9 Neds 182.08 143.81 (3) 9.16 8.33 (&) ——
L/hreerod 333.29 {4;

% Coarositions correspond to STREAMIS?

(1) Gas coarusitions are averades from sas chroastogrash srintout due to difficulty with cosputer data link.
(D) Availzble flous corrected for molecular weisht chanses.
(D Flow unavailable in cowruter database; twabsr shoun is froa reacior sass balance.

(4) Uncorrected flow.
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LaPORTE LP METHANOL PROCESS AVERABE REPORT
CONVERSION-SELECTIVITY-PROBUCTIVITY

CONVERSIDRNE ACROSS REACTOR :

681 &C¥2

HYDROGEN COWVERSION (4 20,9 20.9
CARBON MONGXTDE COMVERSION Ly 3 I 24,9 .5
CARBON DIOXIDE CONVERSION ) 8.1 8.1
e See next pase for conversions as calc. by overall bal.
SELECTIVITIES: ACROSS REACTOR OVERALL

6C Averade %

0O (#C02) SELECTIVITY TO METHANOL (X)
€D (+002) SELECTIVITY TO ETHANOL (I}

100.6 93.1

‘e ve
L4

-

tn

T Methancl in flashed gas not seasured
Ethanol only seasured in sroduct flow A

METHANOL PRODUCLTIVITYIES Tt YIELDS

. gsol/hr—ke cat kd/1000 ¥a3 fresh feed ka/1000 a3 reactor feed
MEOH SOURCE
fs caleulated ACROSS REACTOR 50.50 C 3.2 78.6
As Net ¥WelH rroduceds DVERALL balance .98 329.9 §9.B
REACTOR FEED {H2(/COHL.SEO2)} ¢ 1.99
REACTOR FEED {{H2-€92)/(00+002)} 1.5%
APPROACH TO METHANGL EDUTLIPRIIM  (ded.C) @ 474
APPROACH TO WATER-GAS EQUILIBRIIM ‘des.C) : -#8.6
METHARGL COLLECTED AS 7 OF CALCULATER ¢ 88,7
CALCIRATED METHANOL PROBUCTION RATE (Kssol/ar} 3 B.91
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LaPORTE LP METHANOL PROCESS AVERAGE REPORT

NATERIAL DBALANCE SUMMARY

COMPONENT BALANCE (TN-OUT)/IN @

STREAMS & [PURE GASES - 12 C{1+55)-131 [25 - {30451+62+£B)1
STREAMS LOCATION FRESH FEED 5AS REACTOR FEED REACTOR EFFLUENT
COMPONENT @ e —— ——— ————
< diff.> I diff.> Q dift.>
Hz -22,540560 ¢.20629 -2,35817
to -5.48503 2.04748 =3.05513
CIIZ '109.62700 '0529!.37 °l31256
N2 =20.96740 -0.15454 1.2105%
CHa 3.28570 0. 73910 =0.67521
H20 —— 100.40000 Nade
CH3oH —_— =52,39310 11.54120
OVERALL ELENENTAL BALANCE (X¢-atoms/hr} ¢
INPUTS QUTPUTS {IN-UT)/TH
STREAM § 15 S % 62 48 TOTAL
STREAM NAME REACTOR FEED RECYELE PURGE GAS  FLASH 6AS  M=0H PRODUCT 2
CARBON: (1)
co . 2.9021 23,9983 1.4404 0.0330 25,4498 22,5891
Foird 8.2012 7.0455 0.4230 8.0473 . 7.9138 8.357%
0.3554 0.2340 0.0140 0.0070 7.9388 8.1936  -2197.8700
OTHERS 1.2318 1.1829 0.0710 ¢.0039 0. 2185 1.47463 ~19.3511
To7AL € 42,6917 32.4587 1,948 6.0512 8.1571 42,6358 0.0847
HYDROGEN?
: 7] 180.0360 137.4260 £.2501 0.1045 — 145.7810 19,0275
H20 0.0000 0.0520 0.0031 0.0005 0.5¥78 0.5534 NeBe
OTHERS 6,3535 S.4576 0.3402 0.04346 32,334 38,3840 =504.1700
TOTAL H 184.3910 143.1456 8.5734 0.1488 0,933 184.8200 0.8428
QXYGEN:
TGTAL O 49,6612 18,3473 2.3 0.1349 8.33% 49.1192 1.0912
NITROGEN:
TOTAL N 59,3850 55,9740 3.3602 0.0518 59.3842 =0.0004
TOTAL MASS FLOW .
{ks/hr?} 2327.0100 1931.2200 115.9350 3.8178 266.6310 2317.6100 0.4039
REACTOR GAS BALANCE (QUT/DV) ¢
682
MASS BALANCE, (X) : 100.000
ELEMENTAL Bt ANCE, (2} 3
CARBON 100.174
HYDROGEN 79.004
EXYEEN 78.840
(1) Purse Tlou from N2 overzll balance.
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