28-Jun-B4 / 10114 a

LaPORTE LPHETHANOL PROCESS HOURLY REPORT
MATERIAL BALANCE SUMMARY

COMPONENT RALANCE CIN-DUTI/IN @

STREAMS ¢ [PURE BASZE - 1] [€1453)-15] [25 - (S04514£2448)1
STREAMS LOCATION FPESY FEED GRS REACTOR FEER REACTOR EFFLUENT
COMFOMNENT —
———— < dire.> <a diff.> Q diff.>
e -0,39231 0.18205 3.18965
co 23.B4110 -0.13140 1.34048%
co2 -28.95440 0.29914 0.44592
L =35.305%¢ 0.28338 0.02147
CHe ned. =2.297%91 =0.1978%
K 10¢.00000 24.96100
004 0.54414 10.91749
OVEPALL ELEMENTAL BALANCE (Ke-2toes/hr) ¢
oS OUTPUTS (IR-DUT)/IN
STREAM § 15 35 5 82 68 TOTAL
STRERM NAME REACTOR FEED RECYOLE PURGE GAS  FLASH 6AS  MeDH PRODUCT 4
CAP3DN:
1) 35.2139 28.3078 0.981 0.0274 —_— 29.3724 16.7367
w ?.1810 8.2521 0.2878 0.0080 8.3479 6.8%42
CH3oH 0.5815 0.5847 0.0204 0.0087 5.5937 $.2004 -957.09%>
OTHERS 0.7827 0.7151 0.024° 0.0004 0.0204 0.7612 2.7¢%
ToTAL € 45.750 37.6597 1.3202 0.0427 S.6143 44,8347 2.0192
HYDROGEN?
H20 0.0500 0.0000 0.0000 0.0013 0.837¢ 0.8389 n.2.
OTHERS S5.4567 5.1971 0.1813 0.0292 22,4205 Z7.8301 -410.01%2
oI H 209.1540 177.9960 6.2069 0.1981 23.2581 207.65%0 0.7147
OXYBEN?
TOTAL B 34.1574 435.3967 1.3839 0.0507 6.0303 33.0608 2.024°
NITROBEN:
TOTARL N NN 30.2184 1.0538 0.0298 313020 - 1.34¢1
TOTAL MASS FLOW
(kg/nt) 2514.8809 2222.9900 77.5184 2.368% 190.1420 2493.0200 0.B4%=
REACTOR GAS BALAMCE (DUT/PN) @
6Ct1 6Ce2
ELEVENTAL BALANCE, (2) ©
CARBON 99.447 100.551
HYDROGEN 102.126 103.568
OXYBEN 99.653 100.545
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LaPORTE LPKETHANOL PROCESS AUERAGE REPORT AVERAGE: 06/19/0400——>0003

ENTRAINED MODE
PROCESS VARIARLES 8 ARALYTICAL SIMMARY

DATE ¢ 2B-hn-B4
TI¥E 11217 AN
RUN ID NUMBER ° ER-X954
FEED GAS TYPE: BALANCED 6AS
REACTOR FEED GAS INLET TEMF. (des.[) ¢ 148.4
OIL/SLURRY INLET TEMP., (des.C) ¢ 285.4
AVE. REACTOR TEMPERATURE (des.C) 264.3
REACTOR GUTLET TEMP.  (des.() ¢ 265.4
SUARD RET' FEED PRESSURE (kPa) ¢ 4487
PRIMARY SEFARATOR 5AS PRESSURE  (kPa) ¢ 6307
BA&S SUPERFICIAL VELOCITY (ca/sec) @ 13.8
LIQUIR SUPERFICIAL VELOCITY (cw/sec) ¢ 4,2
SLURRY CONCENTRATION (wt2) 41.0
CATALYST OXIDE WT IN REACTOR (kg oxide) @ -
GAS HOLD-UP ¢ -
SPACE VELOCITY (1/kshr) ¢ . 8075
RECYCLE/FRESH FEED RATIO : S.66311
OIL/SLURRY CIRCILATION RATE (a3/hr) ¢ 38.7
PROD.SEPARATOR GAS FLOWRATE <500 + S5 tkamol/hr) 3 160,23
PURGE GAS FLOW RATE <S0> (kdsol/hr) ¢ 3.87
STREAK ¢ 1 5 10 15 o 4 25
STREAN NAME ~ FRESH FEET RECYCLE GAS GUARD-BED FEED REACTOR FEED YA SEP VAL SEP
ON-LINE G0t 1 2 1 2 2 1
COMPONENT === SES=mmm——m=  S========== SS====s==——
sorome——— ML <HOLD: AHLo <L L <KD
H2 40.24 .72 39,58 56.13 2.9 2.3
€0 26,33 17.77 19.49 19.30 17,16 12.07
mz 3051 5031 5-09 5u°7 5-16 - 5012
74 6.03 20.74 18.59 18.65 19.71 19.44
CHA 0.18 0.5% .53 0.32 0.58 0.56
2o 0.03 0.00 0.04 0.00 0.36 0.42
CH3OH 0.00 0.3% 0.40 0.35 4,42 4.3
E 0.00 0.00 0.02 0.00 0.00 0.01
CA0H | —
‘s —_—
Ca’s e
CS50H’S —
ALKAEMES —
ESTERS —
ALDEHYDES
OIL ——

TOTAL ¢ 96.52 99.52 99.73 100,02 100.37 9.3
BENS,a/ce 0.004 0.038 0.026 0.025 0.021 0.001
AV.NOL.UT 12.34 14,52 14.29 14.19 15.18 15.21
Na3/tr 610.8 3460.0 3998.8 T 4029.2 3764.7 3737.7
kescl/hr 27.25%5 154,38 178.40 (2) 179,76 (1) 167.96 (3)  167.64
L/hrrrrod —

% Coarositions corresrond to STREANEID

(1) Flow rate decreased 3.192 1o ortisize front end (REACTOR FEED) coaronent halance.
{2) Flow rate decreased 3.19Z to match STRM # 15 mass flow rate.

(3) Flow rate decreased 3.887 to match STRN # 1S sass flow rate,
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CASE 1

KECH PRODUCT
KLz at>
7.16 4.10
52.57 .28
0.00 0.00
0.02 0.03
0.00 0.01
0.00 0.02
0.00 0.60
0.00 0.0
0.12 0.23.
0.00 0.00
0.12 1.38
100.00 100.00
— 0.790
31-‘6 _
6.63 m—
—— 264,02



LaPORTE LPHETHANOL PROCESS AVERAGE REPORT
CONVERSION-SELECTIVITY-PRODUCTIVITY

CONVERSIONS ACROSS REACTOR :

28~Jun-84 / 1111F A

641 65042
HYDPROGEN COMVERSION e 11.5 11.8
CARRON MONDXIDS CONVERSION X} 2 17,7 16.9
CARBON DIOXIDE COMVERSION x) 5.4 5.0
113 See next pade for conversions as cale. by oversll bal.
SELECTIVITIES: ACROSS REACTOR OVERALL
6C Averase ]
CO (4£02) SELECTIVITY TO METHANOL (X) ¢ 103.4 89.5
C9 (3002} SELECTIVITY TO ETHANOL (1) — 0.0
¥ Bethanol in flashed gas not measured
Ethanol onlv seasured in product flow
METHANDOL PRODUCTIVITIES ¢t YIELDS
swol/hrke cat  ka/1000 M3 fresh feed  ke/1090 M3 reccior feed
MEDR SOURCE
fis calculated ACROSS REACTOR 13.44 52,5 3.4
&s Net MeOH produceds GVERALL balance 12.34 3231.2 49.0
REACTOR FEED O2(/C0+1.5C02)) ¢ 2.99
Y Y9k FEED {(MZ2-CO2)/(COHCD2Y> ¢ 2.09
APPROACH TO METHANOL EQUILIBRIUX  (des.C) : 43.4
APPROACH TO WATER-GAS EGUILIERIUN (ded.) ¢ 13.2
METHANDL COLLECTED AS X OF CALCLLATED ¢ 91.3
CALCRLATED METHANCL PRODUCTION RATE (Kemol/hr) ¢ 6.72
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o

COMPONENT BALANCE (IN-DUT)/IN @

STREANMS #
STREAMS LOCATION
CONPONENT ¢

BZ2m8cn

CH30H

LaPORTE LPMETHANOL PROCESS HOURLY REPORT

MATERIAL BALANCE SUMMARY

OVERALL ELEMENTAL BALANCE (K<-aioes/hr) !

TOTAL MASS FLOW
(ka/hr)

REACTOR GAS PALANCE (

28-Jun-84 / 11318 AN

MASS BALANCE» @)
ELEMENTAL RALANCE, {Z)
CAREON

HYDROGEN
DXYGEN

[PURE GASES - 1] [(1459)-19] 125 - (50151462448)3
FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
Q diff.> < diff.> < diff.>
~1.03239 -0,01187 1,40314
14, 45990 -0.1113% 1.13392
=32.48200 0.42838 -0.47037
nede 2.27571 3.36670
100.00000 21.17290
—— ~3.246003 B.85124
INPUTS BUTRUTS {IN-DUT)/IN
15 5 50 82 68 TOTAL
REACTOR FEED RECYCLE PURGE GAS  FLASH GAS  MeDH PRODUCT 4
34.6997 27,4328 1,043 0.0245 -28.500% 17.8540
9.1207 8.17914 0.3116 0.0074 — 8.5105 §.4899
0.6219 0.4023 0.022¢9 0.0063 641365 6.7681 -988.2030
0.9344 0.9079 0.0345 0.0008 0.0191 0.94624 -3.0002
45.3767 37,1347 1.4124 0.0392 6.1558 44,741% 1.3%e9
201.7910 148.9380 6.4256 0.1511 175,5140 13.0220
0.0000 0.000¢ 0.0000 0.0012 0.9494 0.9504 Nede
62252 6.0410 0.2298 0.0285 24.5871 30.88595 =396,1500
208.0170 174.97%0 §.6553 0.1808 25.3355 207.3510 0.31%¢
33.9630 . 44,4183 1.4895 0.0464 6.6287 52,7828 1.4548
I3.5205 32.0204 L2179 0.0281 33.2684 0.7581
2550.0800 2240.7000 85.2253 2.1959 208.5710 2334,7000 0.5247
OUT/IN} ¢
6CH1 682
: 100.000 100.000
99.85% 101.131
102.325 102.311
100,219 101.147
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DATE ¢ 28-Jun-B4
TIME ¢ 11353 AN
RUN I NUNBER © ER-¥954
FEED €AS TYPE: PALANCED 6AS
REACTOR FEED 6AS IMLET TEMP,  (ded.0) @ 1447
OIL/SLURRY INLEY TEMP. (ced.C) : 252.4
AVE. REACTOR TEMPERATURE (des.C) ¢ 1.1
REACTOR OUTLEY TEMF. (ded.C) : 252.4
GUARD EEM FEED PRESSURE (kPa) ¢ 86329
PRIMARY SEFARATOR 6AS PRESSURE  (kPa) ¢ 6302
GAS SUFERFICIAL VELOCITY {ce/sec) ¢ 13.6
LIOUID SUFERFICTIAL VELOCITY (cn/sec) ¢ 5.7
SLIPRY CONCENTRATION {wt2) 32.0
CATALYST OXIDE WT IN FEACTOR (F< oxide) ¢ -
GAS HRLD-US @ : -
SPACE VELOCITY  {1/ke-hr) 12562
RECYCLE/FRESK FEED RATIO : 9.8295%
OIL/SLURRY CIRCULATION RATE (a3/hr) 32.5
PROD,SEPARATOR £4S FLOWRATE <50 + 55 (kemol/hp) ¢ 143.44
PURGE 6AS FLOW RATE <50> (kgeol/hr) ¢ 6.32
STPEAN & 1 55 10 15 257 25¢
STREOM NAME FRESH FEER RECYCLE 5AS GUART-PBED FEED REACTOR FEED V/L SEP V/L SEP
ON-LINE 603 1 2 1 2 2 1
COMPONENT Sso=wsaTm=— =m==msseee  coogmepen
=—======<z <ML Lt bl Mo <o <L ML
H 41.03 56,20 56.90 57,51 93.99 8.3
co 26.18 16.97 18.73 18.71 16.37 16.44
(2174 3.57 3,09 4.89 4,94 4.99 4.94
0 9.49 20.40 18.11 18.9%¢9 19,42 19.04
CHa 0.1% 0.5% ¢.49 0.31 0.57 096
H20 0.01 0.00 0.03 0,00 0.39 0.46
CH30H 0.00 0.37 0.39 0.2% 4,38 4,60
E 0.00 0.00 0.5 0.00 0.00 0.00
C2H50H — -
c3on’s —
CA0H’S
[0, M
ALKATENES
ESTERS
ALDENYDES
0IL
TOTAL 2 96.68 99.63 99.54 100.06 100,32 99.34
DENSy#/cc 0.004 0.035 0.025 0.026 0.022 0.001
AV MOL.WT 12.17 14,11 13.89 13.81 14,89 14.93
Na3/hr 825.4 3™21.7 4083.5 4107.9 3810.6 3799.1
keso0l/hr 2.9 157.12 182,18 (3y 183.27 () 170.01 (1)  149.49
1/hrsprod

LaPORTE LPHETHANOL PROCESS AVERAGE REPOFT

ENTRAINER MODE

PROCESS VARJARLES I ANALYTICAL SUMMARY

AYERAGE § 04/20/0500——>10%0

¥ Comeositions corressond to STREANEI2

(1) Flow rate decreased Iws 4.94Z to ortimize H2/C0/M2 dack end (REACTOR EFFLUENT)
(2) Flow rate decreased by 3.79% Lo satch back end mass flow rate.
{3) Flov rate decreased bv 3.737 to satch back end »3ss flow rate.
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CASE )
NEOH PROMICT

LG (LI ag W
6.32 3.40
6.7 94.60
0.00 0.0¢
.04 .06
0.02 0.02
0.00 0.00
0.00 0.00
0.00 0.0
0.13 0.24
0.00 0.00
0.13 1.48
100.00 100.00
— 0.7?0
31.63 —
7.9 —
291,57

coaronent balance.



LaPORTE LPNETHANOL PROCESS AVERAGE PEPORT
CONVERSION-SELECTIVITY-PRODUCTIVITY

CONVERSIONS ACROSS REACTOR :

20-Jun-B4 7/ 11:54 A%

eCe! GCE2 .
HYDROGEN CONVERSION ) 12.8 12.9
CARBON MONDXIPE CUNUERSION ) 3 18.3 18.8
CARRON DIOXIDE CONVERSION ) 6.0 6.2
Xt See next pade for conversions as calc. bw overall bal.
SELECTIVITIES: ) ACROSS PEACTOR OVERALL
6C fveraze 4
€0 <4C02) SELECTIVITY TO METHANOL (1) 101.5 56.7
€0 (4C02) SELECTIVITY TO ETHANOL (X) @ — 0.0
% Methanol in flashed g2s not measured
tthanol only measured in product flow
METHANOL PRODUCTICITIES ¢ YIELDS
daol/hr—kd cat ke/1000 Ma3 fresh feed ke/1000 N2 reactor fees
MEDH SOURCE
fis calculated ACROSS REACTOR 21.42 358.8 4.6
s Net MelH produced, OVEPALL balance 20.90 330.0 5.3

REACTOR FEED O2¢(/C081.5C02)) ¢
REACTOR FEED {(H2-CO2)/(COICO2)} @

APPROACH TD METHANDL EQUILYIBRIUM  (des.C)
APPROACH TO WATER-HAS EQUILIBRIUM (des.C)

.o oo

METHANOL COLLECTED AS T OF CALCILATER 3
CALCILATED METHANOL PRODUCTION RATE (Kemol/hr) @
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2.0
.22

3.0
2.3

97.2

7.01




CONPONENT BALANCE (IN-DUT)/IN @

LaPORTE LPMETHANOL PROCESS MOURLY REPORT

MATERIAL BALANCE SUMMARY

20~hmB4 7 11154 ax

STREAMS # {FURE 6ASES - 13 [(1455)-152 [25 - (50451442448))
STREAKS LOCATICN FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
COMPONENT ¢ ——
<& ditf.> < diff.> a ditt.>
HZ "2-11752 '0-0&290 -00182§
o 12.91390 -0.89857 0.23930
¢o2 =26.70880 —0.57443 1.79895
N2 -32,96100 1.43632 =0.05497
CH4 fea, 3.3173 0.96493
H20 100.00000 30.93030
CH30H —_— 8.14571 0,34943
OVERALL ELEMENTAL RPALANCE (Ko~3toms/hr) ¢
INUTS OUTPUTS (IN-0UT)/IN
STREAN ¢ 15 tN) 0 62 68 TOTAL
STREAN NAME REACTOR FEED RECYCLE PURGE GAS  FLASR GAS  MNeOH PRODUCT r 4
CARRON: _ . :
co 34,2815 24,8685 1.0735 0.0275 27,7696 18,9955
o2 9.0507 8.0024 03221 0.0083 8.3328 7.5314
CH30H# 0.33592 0.5870 0.023¢ 0.0077 6.80%8 7:4279 -1277.4602
OTHERS 0.9423 0.9214 0.0371 0.0009 0.0266 0.9883 4,559
TOTAL C 44.8137 36,1795 1.4544 0.0444 6.8352 44,5166 0.6822
HYDROGEN:
2 210.8040 176.60%0 7.,1093 0.1783 183.8960 12,765
H20 0.0000 0.0000 0.0000 0.0015 o.72:8 0.9234 n.a.
OTHESS S.9260 6.0344 0.24%9 0.0345 27.2987 13,6106 -467.1670
TOTAL H 216,.7320 182.5430 7.5 0.2143 28.2206 218.4309 -0.78%7
OXYGEN?

AL O S2.921 43,2504 1,2414 0.0525 7.29% 52.341 1.0844
NITROGEN: :
TOTAL MASS FLOV

(ke/tr) 2530.7400 216.7200 89,2330 2.4967 230.6540 2539.1100 -0.33¢%7

REACTIR GRS BALANCE (OUT/TN) ¢

sCiL 6ce2
MSS MI (v4) : 100.000 100.000
ELEMENTAL BALANCE, (I) ¢
CARBOM - 100.784 99.844
HYDROGEN 101.594 100.858
OXYBEN 100.91% 100,014
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LaPORTE LPHETHANDL PROCESS AVERASE REPORT AVERAGES 08/20/1400-—~=>2050
ENTRAINED NODE o CASE K
PROCESS VARTABLES $ ANALYTICAL SUMMARY

DATE ¢ 28-Jun-84
TDE ¢ 12:22 PH
RUN ID MBMRER EB-x954
FEED €4S TYFE: BALANCED 6AS
REACYOR FEED 6AS IMLET TEMP.  (des.C) ! 146,2
OIL/SLURRY INLET TEMP. (des.D) @ 2618
AVE. REACTOR TEMPERATURE (dez.C) : 26%.4
REACTOR DUTLET TENP.  (ded.C) : 261.8
GUARD BED FEED PRESSLRE (vP3) : 8567
PRIMARY SEPARATOR GAS PRESSURE  (kPa) @ €304
GAS SUPERFICIAL VELOCITY  (cassec) : 14,0
LIOUID SUPERFICIAL VELZJITY (cw/sec) ¢ 5.7
SLURRY CONCENTRATION  (wtX) @ 32.5
: CATALYST OXIBE VT IN REPCTOR (ke oxide) ¢ -
GAS HRLD-UP © -
SPACE VELOCITY  (1/ks-hr) @ 11252
RECYCLE/FRESH FEED RATID @ 5.677i1
OIL/SLIFRY CIRCULATION RATE (s2/hbr) & 52.4
PROD.SEPARATOR GAS FLOWRATE <S0> + <55 (kamol/nr) @ 163.53
PURGE 6AS FLOW PATE <50>  (ksmol/hr) ¢ 4,40
STREANM ¢ 1 55 10 15 P = 68
STREAM WAME  FRESH FEED Pccmsnssum-mmnsmrm UL SEP v SEP KEOH PRODUCT
ON-LINE 6C8 1 2 | 2 o2 1 '
COMPONENT e
me==w=we=mc OOLD QoL ML N ba D D anr Tz
H2 60.45 53.63 54.35 55.76 51.77 S0.88
o 27.69 17.63 19.59 19.35 16.83 17.09
(017 LR 5.66 5.43 5.40 5.51 5.45
2 5.7 21.81 19.36 19.63 20.89 20.84
CHe 0.19 0.5° 0.47 0.51 0.56 0.51
20 0.01 0.00 0.04 0.00 0.34 0.45 6.32 3.6¢
a0 0.00 0.3% 0.43 0.34 4.45 .73 3.3 94,60
M 0.00 0.00 0.00 0.00 0.00 0.99 0.00 0.00
CH5H -_— — ¢.04 0.6
C3oH'S _— 6.01 0.02
CAOH'S —_— S— 0.00 0.0%
CSOH’S —_— — 0.00 0.0¢
ALKAHENES 0.00 0.0¢
ESTERS —_— —_— 0.13 0.2¢
ALBEHYDES _ 0.00 0.00
on 0.13 1.42
TOTAL ¢ §2.81 99.90 9968 100.99 190.35 .74 100.00 100,00
DENS»2/cc 0.004 0.0%37 0,027 0.027 0.022 0.001 —_— 0.790
N-n.ﬂ' 12»53 l‘-“ !4-67 14.‘7 15'“ 15-71 31:63 re—
Na3/hr 628.3 I546.8 4082.5 a1g.0 39.6 3792.¢
kesol/hr 28.03 159.13 181.26 (3) 1e3.72 f2) 170.85 (1) 169.20 7.31 —
/hrrrrod ——— 292.72

2 Cosrgsitions corresrond to STREAMIT2

(1)Flow rate decreased 5.372 to ortinize H2/CD/K2 back end (REACTOR EFFLUENT) cossonent balsnce.
(2)Flow rate decressed 4.45% to satch reactor effluent sass flou rate.

(3)F1ou rate decreased 4.541 to match reactor effluent mass flow rate.

157




LaPORTE LPMETHANOL PROCESS AVERAGE, REPORT
CONVERSTON-SELECTIVITY-PRODUCTIVITY

CONVERSIONS ACKOSS REACTOR :

28-Jun~B4 /7 12:18 PH

6Tt 6082
HYLMROGEN COMVERSION (Z) 12.4 13.7
CARRON MONOXIDE CONVEFSION ) : 18.6 19.1
CARKON PIOXIDE COMVERSION (6431 6.4 5.1
51 See next pase for conversions ac calc. by overzll bal.
SELECTIVITIES: ACROSS REACTOR OVERALL
6C fverzes b
CO (4C02) SELECTIVITY TO METHANOL (2) ¢ 7.7 93.4
CO (4£02) SELECTIVITY TO ETHANDL  (2) —_ 0.0
% Methanol in Tlashed 22 not seccured
Ethanol only seasured in sroduct flow
BETHANOL PROBUCTIVITIES ¢t YIELDS
aa0l/hr+d ezt ks/100) KaZ fresh feed ka/1900 Na3  reactor fee<
MEBH SOURCE
s calculated ACRDSS REACTDR 19.40 362.1 S5.2
fs Net MeOH rroduceds OVERALL balance 18.69 9.1 3.3

REACTOR: FEEB {M2(/C041,5C02)) ¢
REACTOR FEED {(H2-C02)/(CDH02)) ¢

APPROACH TO METHANOL EDUILIBRIUM  (des.C)
APPROACH TD UATER-BAS EDUILIBRIUM (des.()

METAANGL COLLETTED AS X OF CALCULATED ¢
CALOXATED METHANCL PRODUCTION RATE (Xewol/hr) ¢
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2.03
2.03

38.7
7.‘

9.2

2.1¢



28-Jun-84 7 12:12 PH
L3PORTE LPNETHANOL PROCESS HOURLY REPORT
HATERIAL BALANCE StRdtaRY

COMPONENT BALANCE (IN-QUT)/IN @

STREANS ¢ (PURE BASES - 13 T(1455)-15) £25 - (SM51462468)]
STREAMS LOCATION FRESH FEED BAS REACTOR FEED REACTOR EFFLUENT
COMPONENT ©
’ < dit’o a dift.> & diff.>
lQ -2, 0.15721 003683!
€o 9.47740 0. 1372 ~0.33482
co2 =32.02170 1.25112 1.60322
N -35.89530 0.47973 =0.02173
CH4 [ IF 8 4.87400 -0.58107
20 109.00000 20.34320
CH3DH 0.90471 1.41710
OVERALL ELEMENTAL BALANCE (Kg-atoes/hr) 3
PUTS QUTPUTS (IN-0UTV/IN
STREAM & 15 S 0 62 &8 TOTAL
STREAN MUE REACTOR FEED RECYCLE PURGE BAS  FLASH GAS  MeOH PRODUCT b 4
CARRON:
€0 5.2 28.0%11 0.7765 0.0318 — 28,8592 18.83%5
ca2 9.9214 9.0045 0.2493 0.0101 — 9.2640 6,6280
CH30H 0.6194 0.6251 0.0173 0.0087 6.8220 7.4781  -1107.26%
OTHERS ¢.7450 0.9338 0.0258 0.0009 0.0247 0.9973 -5.022¢
TOTAL € 47,0392 38.6146 1.06E9 0.0514 6.8537 46,5884 0.9579
HYDROGEN:
w? 204.8480 171.3049 4.7 0.1881 176.2340 13.9787
H0 0.0000 0.0000 0.0000 0.0017 0.9242 0.9259 D2,
OTHERS 82378 6.2356 0.172¢6 0.0387 27,3684 33.8455 -442.1100
- TOTAL H 211.1050 177,53%0 4.9145 0.2295 28.2928 210.9750 0.081&
OXYBEN:
TOTAL D 55.0207 46.6854 .23 0.0613 7.3115 35.3506 1.1982
NITROGEN: ‘
TOTAL N 35.0834 34,7000 0.9606 0.0382 —— 35.6987 1.0113
TOTAL MASS FLOW
(ka/he) 2558.1802 2364,2000 65.4454 2.9048 231.2 2463.8000 -0.2112
REACTOR GRS PALANCE (OUT/IN) ¢
6081 6Ce2
NASS BALANCE, (1) H 100,000 100,006
ELENENTAL BALARCE, () ¢
CARBON 99.993 99.350
HYDROGEN 202,681 100.553
OXYSEN 160.118 99.540
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L#BOSTE LPmS T PRITETT BUERASE REFQET
ENTReINEn MONE
PROCEST VASISZLES | AMCYTICAL Simacty

hd MATE
TINE
RUN ID WUMEER @
FEED GAS TYPE:

REACTOR FEED GAS IMLET TEWF.
OIL/SLURRY INLET TEMS.
AVE. REACTOR TEMPERATICE (ces.C) @
REACTOF. OUTLET TEW.

(dee,l) ¢

GUARD BED FEED PPESSURE (hP3)
PRIMARY SEPARATIF GAS PFECCIRE

EAS SUPEPSTCIAL VELOCITY

{des.[) ¢
(dee.0) 2

hway
(co-secy |

LIQUID SUFERFICIAL VELOCITY row/ees) @

SLUPRY CONCENTRATICW
CATALYST CXIDE WT IN RERCTON

GaS UOL[-tT -

futl |

SPACE UEINCITY  (1f%e=ne)

e 2z L

PECYCLE/FRESY FEST FeTID @ kT
OIL/SLIPRY CIRCULATION RETE ‘a3/hrs @ } »a
SROD. SEPARATOR. GRS FLOARAETE -0 & 7S5 (reg-l/hri ¢ pe.3e
PURGE BAZ FLOW RATE 52- {bouz)/ned 2 J.ee
STREAM ¢ M 55 1 15 35 X3 42
STREM M FRITH FEED RECYDLE £4S GUAFI-PED FEID 3SuiT08 PRy GEO . P [ e (Tt
ON-LINE 614 1 2 H 2 2 1
CONENT see=s: === = s=zzzs
FEITEss=Sss A Y HRI Uy ‘e HoLY A s wT
w 41,32 54,28 §2.17 S7.08 °0L5e S1.¢ —— —_
oo 28.1¢ 14.97 10.73 19.47 15.91 15.%a ————— —
juing .72 SeeS 4.2 4.9 S.41 3.0° ——— ——enoe
L4 .32 .50 17,22 17.¢¢ 20.2¢ 1¢.4% — —=--
e 2.2 0.6 0.49 h.5¢ .39 6.5 —_— -
0o 9.0 & .03 9.0 . 6. 47 6.1 -
o n.02 ATS 9.7 0% b32 6.6° 93.3¢ 04..:2
- AN 4.0 .00 0.00 0.0¢ 0.0% b (34
s LX 2] 0.
[ 2] 0.0! [
oSt ¢ .0
o' e .99 [.K4
SLXAHEES B X ¢.-
ESTERE G, 6.2°
oL DENYIES 5.0 9.%
R 613 1,08
et 3 07,78 oo, 1% 00_54 Lo of 9,2 %.22 LI SR [ N
ENSve/cz £.004 0035 0000 0.02¢ 5.0% 0.001 m————— t.7=
. 4T 12,12 14,55 18,00 12.97 15.21 13.527 .82 e
sy 8§27 197,09 2054 bt} 984 M8 222.2 — e
rexolihy n.e® 91.91 182,41 (D) 182,29 () .27 92.8¢ S0l -
I o ———— el
3 Cowmnsitisns covrezrsvd 2o STRELHTD
(1) Increetes (.47 o2 oetin:ze 2TOND nacd enz (PEACTOR EFELUENT! comsgne-t balonce. .

(2lIncreate? 2.947 2o m2toh reaTizr ef’luent saec flou rate.
‘3)Increase? 2.257 to ratch reazize pffluent a2ge flow rate.
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LaFORTE LPMETHANOL FROCESS AVERAGE REFORT

CONVERSION-SELECT IVITY-PROMICTIVITY

CONVERSIONS ACROSS REACTOR :

28-Jun=84 7 12:44 P2

! 3] 6C42
HYDROGEN CONVERSION ¢4 1¢. 21.7
CARBON MONOXIDE CONVERSION ) 23.7 2.6
CAREON DIOXIDE CONVERSION ) &.1 3.3
m See next rage for conversions 2s cale. by overall bal.
SELECTIVITIES: ACROSS REACTOR OVERALL
EC Average |
C0 (4002) SELECTIVITY TO METHANOL (Z) ¢ 96.9 77.9
€D (4£02) SELECTIVITY TD ETHANOL  (2) —_— 0.0
T Methanol in flashed sas not sezsured
Ethanol onlvy measured in rroduct flow
BRETHANQL PRODUCTIVITIES & YIELDS
gmol/hr-kg cat ks/1000 Na3 fresh feed ke/1000 Na3 reactor fees
MEDH SOURCE
#s calculated ACROSS REACTOR 15.45 2.7 2.3
fAs Net NelH rroduced: OVERALL balance 12.81 309.1 84,9

REACTOR FEED (R2(/T04+1.5002)) ¢
REACTOR FEED {OR-CO)/(CO40OD))

APPROACH TO METHANDL EQUILIRRIM  (Ges.C)
APPROACH TO WATER-GAS EWILIERIUM (des.C)

e oo

METHANDL COLLECTED AS X OF CALCWLATED
CALCILATER METHANDL PRODNUCTION RATE (Kemol/hr) ¢

16l

2.10
212

41.4
11.0

8.7
S.48




28-Jun-B4
LaPORTE LPKETMANDL PROCESS WOURLY REFDRY
MATERIAL BALANCE Stawiary

COMPONENT BALANCE (IN-OUT)/IN @

7 1244 Pr

STREAS ¢ [PURE GASES - 1] [01355)-19) {25 - 150451442468))
STREAMS LOCATION FRESH FEET' GAS REACTOR FEED PEGCTOR: EFFLUENT
COMPONENT — —————
Q diff.> Q diff.> <X ditf.>
) 0.26019 -2.32354 -0.£1408
co 10.40260 -1.83959 0.02422
e ~33.30930 1.3004€ 2.67331
W -28.99010 1.13148 0.59254
CHa nea. -3.20477 ~0.07009
KO —_— 100.00000 -12.75560
CH3OH —_— 5.69134 12.61750
OVERALL ELEMEWTAL BALANCE (Ks-stoes/hr) !
RPUTS OUTRUTS (IN-OUT) 72N
STREAN ¢ 15 55 50 &2 68 TOTAL
STREAN NS REACTOR FEED ~ RECYCLE  PURGE GAS  FLACH GAS  NeOW PRODUCT 2
CARROW:
o 20,3192 13,8345 0.65% 0.0205 14.5142 28.5¢54
ce2 S.102 4.57%54 0.2162 0.0065 4.8041 5.848°
oBc: 0.2675 £.283¢ £.0135 0.0085 4.6764 49821 17620407
OTHERS 0.5815 0.515¢ 0.0245 0.0007 0.0164 0.5568 au
TOIAL € 26,2709 19.2127 0.9154 2.0363 4.69% 24.8573 5.3
HYDROGEN:
K2 117.7640 88,4795 4215 0.1329 92.8080 2117
H20 0.0060 0.0000 0.0000 0.0011 0.6328 0.6339 nez-
OTHERS 3.3960 3.1951 0.1522 6.0372 18.7434 2.1229  -SSL.57
TOTAL H 121.1609 91,6747 4.378 0.1712 19.3%62  115.59%60 45574
OXYBEN:
TOTAL 0 30.7919 23.2770 1.1090 0.007 5.0060 20.4248 4,457
NITROSEN:
TOTAL N 18.4671 17.525 0.8348 0.0250 18,3813 vedts?
TOTAL MASS FLO®
Gs/hr) 1442.8500  1194.1700 568950 19920 18,330 1411.4000 2,185
REACTOR GAS BALANCE  (OUT/IN) :
8Tt BC42
MASS BALANCE, : 100.000 100.00%
ELEENTAL BALANCE: (D) ¢
(2 100,429 £8.060
HYDROGEN 104,174 97,435
OXYEEN 100.519 9,852
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APPENDIX F
RUN E-3 DETAILED DATA ACQUISITION SHEETS
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LePORTE LPKETHANCL PROCESS AVERASE REPSS
ENTRAINED MODE
PROCESS YARIABRLES & ANALYTICAL SUMMARY

DATE ¢ 07-Aud-25
me 10200 AN
TDE INTERUAL: FROM: 0490 G4-#ioy
10 0800 04-%3+
NUMBER OF AVERAGED HOURS 4
RUN ID MIBGER @ EU-X754
FEED GAS TYPE: €0-RICH S
REACTOR FEED 6AS IMLET TEMP, {ded.0) @ 146,7
OIL/SUIRRY INLET TEMP., (des.C} & 2442
AVE, REACTOR TEMPSRATUPE (des.C) ¢ 249,35
REACTOR OUTLET TEMF.  (ces.C) : 247.8
REACTOR GAS IMLET PRESSURE (kfa) 5498
PRIMARY SEPARATOR BAS PRESSIRE  (kP3) ¢ 282
BAS SUPERFICIAL VELOCITY  {ew/see) @ 9.5
LIDUID SUPERFICIAL VELOCITY (cw/sec) @ 4.9
SLURRY CONCENTRATION {wtl) ¢ 29.5
SPACE VELOCITY (M /ke-hr) ¢ 9801
RECYCLEFRESH FEED RATID 3.30
OIL/SUURRY CIRCIRATION RATE (a3/hr; @ 4.2
PROD.SEPARATOR GAS FLOMRATE <50> + <35 (kamol/hr) ¢ 84.20
PUREE GAS FLOW RATE (50>  (kamol/hr) 4.12
STREM ¢ 1 bx] W0 15 > 25t §2 8
STREAM NAME  FRESH FEED RECYQLE GAS REACTOR FEED REACTOR FESB  U/L P VA SEF FLASE GAS MECH PROmET
ON-LINE 6C4 1 2 1 2 2 1
COMPIINENT ] = P ) STE=——==== sT=—===—Te=eo
S==———zeme— oo <UD ¢ 1 Bl <O MDD At 20 4T
H2 61.83 28.24 23,40 376 24.04 2,95 973 ——
m 3‘-” 51022 50026 50.24 SOIM 50-1 23'5'3 ——
(»: ] .82 14.94 12,25 12,02 14.32 14.02 68.7¢ —_—
fﬂ 0.09 2.5 2-11 2-” 2.3 2.‘5 2.37 ————
> ) 0.0% 1.06 0.88 0.85 1.03 0.98 0.92 —
H20 0.00 a.00 0.00 0.00 0.00 2.20 0.2 Q47
O30 0.00 0.M 0.39 0.35 7.84 2.52 2.43 95.18
ME 0.00 0.02 0.02 0.02 0.02 9.03 2.2 0.9
C50H — 1.09
1 48R
'S —— 0.
>~ 1 — 2.15
ALKAHENES — 0.00
ESTERS —_— 1.
ADENTIES —_— 0.0¢
on —_— 1.30
TOTAL : 9.7 99.56 99.40 99.39 99.52 99.14 99,13 120.0¢
DENSra/ce 0.004 2.01 0.083 0.033 0.030 0.030 0.004 0.750
AV NOL BT 12,01 23,45 2.14 .04 4.2 24.19 3633 R.&3
< e S48.8 1908-7 2366.0 zzn.e 2060-2 20582.7 5.7 —
kssol/hr 24.49 80,59 105.55 105.82 1.7 92.02 ¢.30 7,04
l/wrrrod — 290.20

8 Coarositions ccrrespand to STREAMEZ?

1

N

4



0409 04-Kay-35 - 0BOY 04-Mav-235

L3PORTE LPMETHANOL PROCESS AVERAGE REPORT
CONVERSION-SELECTIVITY~PRODUCTIVITY
CONVERSIONS ACROSS REACTOR
5C41

HYDROGEN CONVERSIDN {Z) : 377

CARSON MONOXIDE CONVERSION ) 13.0

CARBON DIOXIDE CONVERSION 2 2 -0.0

RATIO H2 CONSUMED/CO CONSWED : 1,92
I3 See next saze for conversions as cale. bw overall bal.
SELECTIVITIES: ACROSS REACTOR

GC Average
CO (#002) SELECTIVITY TO METHANGL (I) 76,2

00 (4C02) SELECTIVITY TD ETHANOL (X) &

% Nethanol in flashed sas not seasured
Ethanol only seasured in product flou

HETHANOL PRODUCTIVITIES 8 YIELDS

sanl/hr—kq cat
MEOH SOURCE
#s calculated ACROSS REACTOR .23
As Net ¥elH rroduceds OVERALL balance 2,35

REACTOR FSED OH2(/C04#1.5C02)) @
REACTOR FEED {(H2-CO2)/(CO4C02)) 3

APPROACH TO METHANOL EDUILIBRIUN  (des.C)
APPROACH TO UATER-GAS EBUILIBRIUM (ded.()

METHANGL COLLECTED AS Z OF CALORATED

5C#2

]

3.3
-3.0

-

1.9¢

ke/1000 Na3 fresh feed ke/3000 Ha3 ceactor fesg

384.7
400.8

CALCULATED NETHANOL PRODUCTION PATE (Ksmol/hr) @

165

0.4¢
0.35

19.8
Nede

103.5

6.59




L3PORTE LPHETHANOL PRCCESS AVERASE REPORT

NATERIAL 3ALANCE SUBEARY

COMPONENT BALANCE (IN-OUT)/IN ¢

0400 04-M2y=85 - 0800 J4-May-E3

STREANS § CPURE GASES - 13 £(1#551-15] T35 - (3045144240811
STREAMS LOCATION FRESH FEED GAS REACTOR FEED REACTOR EFFLUENT
CONPONENT © ——
< diff.> < diff.> < diff.:
H2 -3.75088 1.51183 -0.77618 °
ce =1.36482 -1.48284 0.033s¢
n17] -1895.87400° -2.28475 3.76138
N -207.89300 =2.63238 =3.72439
CHA Rede ~2,29510 -14,21580
H20 n.3. R
CH3OH — -3.78124 =2.73347
OVERALL ELEMENTAL BALANCE (Ke-atoes/hr) ¢
INPUTS QUTRUTS CIN-QUTY IN
STREAN § 15 B 50 82 48 TOTAL
STREAN NANE REACTOR FEED RECYCLE PURGE GAS  FLASH 6AS  ¥es PRODUCT 2
CARBON:
co 33.1658 43.747% 2,2260 0.0701 — 46,0440 13.395%5
co2 12,7855 12.0550 0.6134 0.1805 12,8489 ~0.495°
CH3BH 0.3660 0.3326 0.0177 0.0221 6.5241 7,258  -1872.02%
m 0-9!56 0.8735 0.0“4 00“33 0'27‘5 1-1953 -]0.60‘35
TOTAL € 67.232% 57.0290 2.9018 0.2750 7.0986 §7.305S -2.1079
HYDROGEN:
H20 0.0000 0.0000 0.0000 0.0007 0.1911 0.1918 Re3.
OTHERS S.1611 4.9413 0.2514 0.1029 27.9962 3.2 ~545.95%¢
TOTAL H 76.8203 47.2914 2.4063 6.1377 28.1873 78.0228 -2.8303
axvsaN: . )
TUTﬂl. 0 7’01203 68.2271 ’ 30‘717 006‘2 700673 79.2223 '001290
NTTROGEN:
TOTAL N 4.4269 4.2669 0.2a71 0.0022 — A.4882 -1.3385
TOTAL MASS FLIW
{kda/hr) 226.4100 1892,5400 96.2978 16.9537 226,7520 22264500 =0.0015
REACTOR 6AS BALANCE (OUT/IN) @
5C# 6C#2
MASS BALANCE, (I) . 100.000 100.000
ELEMENTAL BALANCE, (Z) ¢
CARBON 79.392 99.866
HYDROGEN 99.180 99.419
OXYBEN 99.320 100.309
NITROSEN 101,304 100.706



LaPORTE LPMETHANCL PROCESS AVERAGE REPORT
ENTRAINED MODE
PROCESS VARIABLES & ANALYTICAL SUMMARY

DATE 2 07-fxe-35
TDE @ 10240 AN
TIME INTERVAL: FRONS 1700 04-%ay
s 0200 05-Mau
MBBER OF AVERASER HOURS : ?
RUN ID NUMBER & EU-X794
FEED BAS TYPE: CO-RICH BAS
REACTOR FEED 6AS INLET TEMP, (des.C) @ 147,1
OIL/SLURRY DMLET TEMP, (ded.() : 244.1
AVE. REACTOR TEMPERATURE (ded.C) @ 249.7
REACTOR OUTLET TEMP. (des.C) 247.8
REACTOR GAS IMLET PRESSURE (kPa) § 3516
PRINARY SEPARATOR SAS PRESSURE  (KP3) 285
GAS SUPERFICIAL VELOCITY  (ca/sec) : 9.7
LIQUID SUPERFICIAL VELOCITY (cassec) @ 4.9
SLURRY COMCENTRATION - {wt2) @ 8.9
SPACE VELBCITY  (l/kg-hr) Y87
RECYCLE/FRETH FEED RATIO & i1
OIL/SLURRY CIRCULATION RATE (a3/hr) ¢ 45.1
PROD.SEPARATOR BAS FLOMRATE <50> + <S50 (ksaol/hr) ¢ [.72
PUREE 6AS FLOW RATE <S0>  (kdacl/hr) @ 4.11
STREAHM # 1 10 13 e s | 82 &8
STREAM NAME  FRESH FEED REETD.EHS REACTOR FEED REQCTQR’-'EED VL SeP VL SEP FLASH GAS MEDY PRODUCT
O-LDE &0k 1 2 1 2 1
COMPONENT ToUeee—e—m seeeee———— SESSSSESIRRET  PIEmm—mommr SSTSSSSEEIT SSoTUoSTE Snoocs—cooes
=== <MLD 3 LB ol oD ML > (LB U Wt
7] 81,33 272.88 .30 35015 SN D.42 50’: T——
Cl.'! 35-51 3057 49v$6 49.97 9.2 ‘9-5 o&‘l —
(2174 1.68 14.64 11080 11.92 13071 13-& 6‘3-76 _—
IIZ 0009 1072 1& 1037 1.9 1.5% ﬂ.y ——
CHe 0.0¢ 1.46 1.15 1,15 1.5 1.3 0.92 —
H20 0.00 0.00 0.00 0.00 0.00 .00 .12 375
CH30H 0.00 o.M 0.40 0.35 7.97 8.05 743 9s.1E
DE 0.00 0.02 0.02 ¢.0 0.02 0.02 2.2 3.00
CHS0H — —— 1.00
C3H"S — — — .32
C40H‘S — — G.31
‘s — — 0.15
ALKAIENES — —_— 0.00
ESTERS —— — — 1.00
ALDENYRES — —— 0.00
on — -_— — 1.30
ToTAL 3 98.72 .73 72.40 %32 99.46 99.49 99.13 100.00
DENS»s/c0 0.004 0.050 2.0 2.033 0.029 0.030 0.004 0.7%
AV MOL. BT .12 2.9 20.58 2.5% 23487 23.76 35.53 32.83
a3Mme S87.3 1929.4 2009.3 2407.7 2094.7 2086.5 6.0 ——
kemol/hr 4.2 81.42 107.49 107.42 93.43 73.0° 0.27 7.32
L/merrod — —_— —— 302.45

% Comrasitions correspond to STREAMEIR
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LaPORTE LPMETHANOL PROCESS AVERAGE REPORT 1700 J4-¥x-85 -~ 0200 95-Hayu-85
CONMVERSTON-SELECTIVITY-PRODUCTIVITY

CONVERSIONS ACROSS REACTOR

i 1 T2
HYDROGEN CONVERSION 2y : 37.6 25.4
CARBON MONOXIDE CONVERSIDN 2) ¢ 13.9 12.5
CARBON DIOXIDE CONVERSION I 2 -1.4 -1.6
RATIO H2 CONSUMED/CO CONSUMED : 1.7 1,93
52 See next rage for conversions as cale. by overail hal.
SELECTIVITIES: ACROSS REACTOR 1,27
6C Averase b ¢
C8 (4002) SELECTIVITY TO METHANOL D) : 9.7 . 98.8
B0 (4002) SELECTIVITY TD ETHANDL (D) — 0.7
% Methanol in flashed sas not seasured
Ethanol only aezsured in rroduct flow
METHANOL PRODUCTIVITIES ¢ YIELDS
ta0l/hr—ks cat ka9/1000 Na3 fresh Teed %e/1000 ¥a3 reactor Zead
FEDH SOURCE
#s calculated ACROSS REACTIR 28.35 285.7 94.1
k m m‘ ’m' m.L mm 8013 387-4 95.0
REACTOR FEZD {H2(/CO+1.SCO2)} @ 0.52
REACTOR FEED {(42-CR)/(COHC02)) @ 0.38
APPROACH TGO METHANOL EDUILIBRII®  (des.() ® 2.3
APPREACH TD BATER-6AS EOULLIBRIUM (des.C) : nea.
METHANDL CDLLECTED AS Z OF CALCULATED : 100.4
CALEWATED METHAWWY, PRODUCTION RATE (Kemal/hr) ¢ 7.07
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LsPORTE LPHETHANCL PROCSSS AVERAGE REPeRy /00 94-Mew-85 - 0200 05-au-25

MATERIAL SALANCE SUMMARY

COMPGNENT BALANCE (IN-DUT)/IN @

STREAMS ¢ fPURE GASES - 11 [€1455)-151 £35 - (5055124244821
STREAMS LOCATICN FRESH FEED G#S REACTOR FEED REACTOR EFFLUENT
COMPOMENT ¢
& dift.> < ditt.> < diff.>

H -3.64859 277264 0.44232

co2 ~192.94500 ~2.44289 2.03561

e =103.24200 =2,69361 ~4,79920

CHe Nede -1 048790 -11 -96910

20 N, na.

CH30H —_— =5.15127 =0.50458

OUERALL ELEMENTAL BALANCE (Ks-atoas/nr)

INPUTS CUTPUTS {IN-GUT)./IN
STREMN ¢ 13 : S S0 &2 8 TOTAL
STREAN MANE REACTOR FEED RECYCLE PURGE GAS  FLASH 6AS  NeQH PRODICT 2
CARBON:
v} 53,1408 43.7169 2.1992 0.0531 45.9792 13,4755
CUZ 12.693 '11'9492 0-5011 0-1623 1207!26 -ﬂ.lm
CH3CH 0.3772 0.3587 0.0180 0.0198 7.1000 7.4966 ~1887,340
OTHERS 1.2485 1.2085 0.0608 9.0030 0.2855 1.338¢  -24.7925
ToTAL € 87.4592 57.2335 2.8792 0.2482 7.3836 67,7465  -0.%250
HYDROGEN: _
vd 75.5039 43,5042 2.2591 9.0306 47,2240  34.5403
H2o 0.0000 0.0000 0.0000 0.0007 0.1938 0.1995 nede
OTHERS 8,335 §.3019 0.31720 0.0925 22,1279 35.53794  -448.£340
TOL H 82.0354 S1.8051 2.6082 0.1238 29.3248 §5.8628¢ .22
OXYEENS
TOTAL O 78.9181 67,9903 3.4203 0.4084 7.3530 7071 .39
NTTOOGEN:
AL N 2.9379 2.8142 0.1415 0.0020 2.9578 0.4775
TOTAL %a5S FLONV
(ka/hr) 212.0400 1872.1700 94.1817 9.75601 255.9180 2212,0300 0.0005

REACTOR 645 BALANCE (OUT/IN) ¢

&n 8Ce2
MASS BALANCE, (2) : 100,000 100.000
ELEMENTAL BALANCE: (2) ¢
CARBIN 99.747 100.267
HYBROGEN 79.704 101.173
OXYEEN 99.994 100.T ..
NITROGEN 100.557 100.099
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