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A R Illinois No.6
Temp. (TC) 456
Press. (kg/cnf) 140
H, absorbed (wt%) 38
Products (wt%)

Cl 4-5
C, 3.7
Ca 2-9
- 1.3
co 0.2
CO, 2.2
H,S 33
NH, 05
Hzo 6.2
Insoluble organics 5.5
Naphtha (350F) 8.8
Middle distillate (350~550°F) 19.9
Heavy distillate (550~850°F) 110
SRC 338
Solid in vac bottoms (%) 36.9




%£2.6 SRC—IiLaREHDHEE

= & + 7+ L i BEHS
Boiling range, C 60-216 200-290 290-455
Gravity 08359 09739 1.087
Viscosity SUS 378T —(091) 37.3 418
Flash Point, T — 85.0 1683
C, wt® 8454 86.3 889
H 119 9:3 7.5
0 ‘ 328 420 1.76
S 024 0.20 037
N total 0.88 1.10 143
N basie 051 091 0.79
Carbon residue, wt#% = 006 149
Ash, wt% 0 0.002 0.028
Asphaltenes, wt% 0 0.04 269
Aniline point, T = <30 20
Hydrocarbon Paraffin 21 Sat.35
group, # Cycloparaffin 44 Arom. 65
Aromatics 34
1)
F2.7 SRC—IICLBERT7HOME
RAW xF 1k
Gravity: API 377 49.3
Sulfur: % 0.24 008
Nitrogen: % 088 0.2
Hydrocarben Analysis: vol %
Paraffins 214 238
Cycloparaffins 448 623
Aromatics 33.8 139
100.0 1000
HYDROCARBON ANALYSIS (wt%)
Paraffins 214
Monocyeloparaffins 331
Dicycloparaffins 117
Aromatics (Total) 33.8
Benzene 1.7
Toluene 54
Cs 9.5
Co 7.1
Cuo 33
Cn 1.0
Ciz 0.0
Indans/Tetralins 5.2
Naphthalenes 0.6
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#:2.8 SRCERWMETIET L - T4 FRADMHKS)

47 F WOMB | SRc-1 | Whole SRC-I A
I nspections

Gravity, °API —146 186 33.4
Aniline Point, F = <30
Sulfur, wt % 089 029 1.8
Total Nitrogen, wl % 2.04 0.85 0.09
Basie Nitrogen, wt % 0.86 0.7
Oxygen, wt % 452 3.79
Hydrogen, w! & 6.1 9.1
Hydrogen / Carbon Atom Ratio 0.8 1.3
Chloride, ppm 50 50
Pour Point, F >400 Below —80 —340
Ramsbottom Carbon, wi # 58 070 4.7
Hot Heptane Insolubles, wt % 96 0.05 044
Benzene Insolubles, wt % 60 <003
Ash, wt % 022 0004
Molecular Weight 132 375

TBP Distillation, ‘F
St/5 159/943 56/189 112/219
10/30 1,017/1,161 241/379 281/472
50 424 655
70/90 473/562 857/
95/99 642/820
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#£2.9 H—coal &+ 74 DAk F(LER s Sy’

P (- B ERCOTEE
B A R & h i
W & (Cowt) 925 91.1 88.1
* 2 & VA 803 66.8 94.2 97.7 1026
k E API 437 46.8
BARBE , °F | 132~396 | 153~393
BHELEH, % 4.2 -
5 OE K % 186 176 65.3 i B 833
AL 74V % 5.5 o
> 72 7 ¥ % 555 63.4 16.4 9.4 5.0
ol % 16.2 19.0 17.8 189 117
S ppm 1289 0.5
N ppm 1930 0.6
O ppm 5944 34
Cl ppm 23 4
AKERHEER, o ke 80
KFRERE, o/ ke 210 252 286
#2.10 FHEHOERIE
7 ® & A H-COAL EDS

B & #, vl -%* 306 459

Ci—, wt -% 4.3 6.4

B #&, wt-% 1 1: 2.8

Cs+GASOLINE, vwl % 1565 272

* 7 & 994 9 6.8

* 100%—vol —% 400°F +iE5Ril

AMIZERELZDT, fHlzid, #ur#kT
1£200%C LI EORBS RS L 72 T, KAE

DT, TNOATEHXTOE» 2 VEETT
A, ZARICKBIIRTL 3EETRENE

BROHBIZT 22222 T0WELITT, wALS, BEHE- T atEhhodhisEE

23728, 1%LULEOEESFfA->TVET

THEIETHIE, +HTERZOTIERVA L
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SRC—1I

LWwI=oD{REME LA AE, ZNF Ve

NEZFBET T L—FL v 7 +32 L%
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#£2.11 FHY U ENo. 2BRELHOINEBHET)
7 v 4 A H-Coal EDS SRC-I
(R &) (Av74 #6) (49,4 #6) (rv#ox—9/14)
H b4 )] 4
(#2722 i 94) 1.9 1.8 17
(bbl/t)
No.2 # ¥® ©
(bb1/t) 0.7 0.6 0.7
#£2.12 SRC—I¥ v MEEOMIKS)
5 123 =9 MREHRS(300~550'F )

(ASTM D 1655-78)

NHH

Gravity, °API

Hydrogen , Wt %

Net Heating Value
Btu/Lb
Btu /Gal

Break Point, T

Smoke Point, mm
Aromaties, LV %

Freezing Point, F

Existent Gum,
mg/100ml, Max

Two Hours at 212°F

Thermal Stability, JFTOT

Corrosion, Copper Strip,

37-51

None as Yet

18400 Minimum

260 Minimum

20 Minimum

20 Maximum
—40
7
No. 1

33-35

138

18450

130500

>280

20-22

No. 1
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#3.11 FUEL TECHNOLOGIES COST SUMMARY

Capital - $/Equiv, S/MME1tu
Invest- Unit Barre|(2 (Constant
ment (1) Capital (Canstant 1981 %)
($ Millions) Invest- 1981 )
ment
Fuel Facility Year of ($/Daily | Annual| Total |Annual | Total
Technology Size Commer- | Constructed Total Barrel of Oper- |Product | Oper- Product
cial Cost (Con- | Capital Cost Qil Equiva- ating | Cost ating Cost
Avail- | stant 1981 ($ As lent) (Con- | Costs Costs
ability $) Constructed) | stant 1981 §)
Tar sands 125,000 BPSD | 1981 3,100 6 600 25,000 13 27 2.30 4.60
Oil sands 125,000 BPSD 1981 4,200 8,800 34,000 14 32 250 5.60
Qil shale 50,000 BPSD 1985 2,000 4,200 40,000 16 36 2,80 6.20
Coal gasification(3)
Commercially proven
High-Btu gas 250x109Btu/SD| 1981 2,100 4,400 49,000 34 60 590 |[10.40(4)
Medium-Btu gas 250x109Btu/SD | 1981 1,500 3,200 35,000 33 52 5.80 9.00
Advanced gasifier
High-Btu gas 250x109Btu/SD| 1990 1,500 3,200 36,000 32 51 650 B8.70
Coal liguefaction(3) 50,000 BPSD 1990 2,300 4,800 46,000 29 53 490 9.10
Biomass —
Wood to high-Btu gas | 37x109 Btu/SD| 1981 300 700 47,000 58 85 10.00 14.70

{1} The capital costs stated include those facilities within the plant gate and offsites essential to support the project operation.

(2} Current price range for imported crude oil is $34 to $38/Bbl, f.0.b. port of loading (5.8 MMBtu/barrel),

(3] Based on coal costed at $1.50/MMBtu delivered.

(4] Current prices for domestic natural gas range from a low of $0.70/MMBtu for replacement contract gas to $9.00/MMEB1u for
decontrolled high cost gas (wells deeper than 15,000 feet). Other new gas qualifies for a price of $2.40 to $2.75/MMBtu (0il
and Gas Journal, December 1, 1980), Recent Canadian and Mexican gas contracts are for $4.94/MMB1u (Chemical Marketing
Reporter, May 1981). LNG prices range from about $3.70/MMBtu for Mediterranean LNG to $5.50/MMBtu for Indonesian
LNG f.0.b. port of loading based on recent contracts. Japanese companies and Indonesia recently agreed to link future LNG
price increases to those for Indonesian crude o1l (Wall Street Journal, April 7, 1981; Oil and Gas Journal, February 23, 1881).
Belgium’s Distrigas recently contracted with Sonatrach for Algeian LNG at $4.80/MMBtu f.0.b. port of loading with future in-
creases linked to those for crude oil (Energy Users Report, April 16, 1981).
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Typical Process Flows
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Reaction Conditions

Temperature 230-280T

Pressure 50-100 atm

METHANOL Catalyst Cu0.Zn0. Cry0, or AlO,
Life 10-20yrs
sV 10,000 hr*

Temperature 220-280T

— Lurgi —

G0y = —Nissui Topsoe—
—= 8t
%:ﬁméil
aghil W

— Vulcan Cincinnati —

Pressure 100~ 300 atm
Catalyst CuD.Zn0. Cr 0,
Life over 1yr
METHANOL Temperature 230-270C
Pressure 50-80 atm
Catalyst Cu base
METHANOL Life over lyr

Steam generated 2000-2800 1b/ton CH,0H
Methanol Cone. in Reaction Gas 6%

Temperature 230-280C
METHANOL Pressure 100-150 atm

Catalyst Cu0. Zn0. Cry0,
Life over lyr
Temperature 360-382TC
Pressure 180 - 200 atm

METHANOL (Catalyst CrO.Zn0

4,3 TECHNICAL COMPARISON OF LOW AND INTERMEDIATE
PRESSURE METHANOL PROCESS
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#4.6 COMBINED CYCLE ESTIMATED PERFORMANCE

METHANOL FUELS

FUEL TO FUEL NET NET HEAT RATE
FUEL GAS DELIVERY OUTPUT  BTU/KWHR
TURBINE TEMP.F  (MW) (HHV)
LIﬁE%EANOL CH;OH 80 4533 8280
VAﬁmoﬁgxirE«gL CH,0H 500 4305 7,970
RE&%?ﬂESOL CO+ 3H,+ 1/20; 500 4198 8050
CRﬁ%?EENOL CO + 2H, 500 3942 7,570

HiFF 1 The Alcohol Alternative (Conf.), May, 1981, Chicago.
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