Ford

GAS COMBUSTION RETORTING

" DETATLED RUN SUMMARY SHEET /5780150
' . Date L2287
Purpose: 7, A ltrnins 0t o Ll Gl sl f o P oE G an. . £,
/f)“‘;?d_f-u" /}/ j}/ fu «?} ey 6”3, o 2 M/ ,:”km Fu {; ‘{- i W s e e 2::‘“ ';;,.:f . ""5"‘:‘1.4.-'1?’/ .
GENERAL P e SPBNT SHALE PROPERTIES
‘Run_No, TIZC’;/.%%@— Fischer Assay, Gal/ton oo
Length, hours j 9 Mineral CO2, Wt % 750 %
Retort Type Number 6 VA Ash, Wt % 7. i
- 01l Recovery System Number A ) Carbon (total), Wt % e
JonsTotal Raw Shale Charged, bs, GG 7] Organic Carbon, Wt /% 2 it
Bed Height above Dist., ft E G, Hydrogen (total), Wt % .7/
Type Air Dist. A DT LIQUID PRODUCT PROPERTIES
Bed Below Air Dist., % 7 0il, Wt % 0.9
RATES AND QUANTITIES Density, lb/gal 2. 74%7
Raw Shale, dbs/(hr){(ft2) > 55 Gravity, APIL 5o, %
Spent Shale, % of RS g7 2 Ash, Wt & —
Liguid Product, lbs/hr /569, 4 | PRODUCT GAS PROPERTIES
0il Collected, gal/ton RS 7% 6 Water Vapor, 1bs/HSCF(dry) "%
Air, SCF/ton RS (dry) Bo o 0il, 1lbs/MSCER(dry )= O /7%
Total Recyclei, SCF/ton RS(wet)] + =/ oo | Analysis (dry)
Dilution, SCF/ton RS (wetl) 105 O c07, Vol % 4
Calc,Vent Gas SCF/ton RS(dry) L GO 0>, Vol % o, <
Gas Losses, SCF/ton RS(wet) G L0 No + Arpon, Vol % £/,
Propane, SCF/ton RS z23.0. cH, Vol % )
TENPERATURES AND TEAT BALANCE CO, Vol % 5
Retort Ofigas, OF } -] Ho, . Vol % g
Spent Shale, “F St Other, Vol % 56
Raw Shale, OF g9 Gross Heating Value(calc),Btu/SCH /v§ 7
Recycle Gas Inlet, OF 270 Carbon (Total), lbs/MSCi (dry) )/ 8
Dilution Gas Inlet, OF 220 Hydrogen (Total), 1bs/MSCF (dry) | ~-.oz
Air Inlet, OF ]S 2 YIFLDS AND BALANCIS
Retort Air Inlet, F /¢ 7 0il Collected, Vol % RSFA K96
Heat of Comb. MBtu/ton RS 474 0il in Gas¥=#, Vol % RSFA .4
Heat Lost, MBtu/ton RS 25 0il in Spent Shale, Vol % RSFA G
RAW SHALE PROPERTIES Total 0il Meas., Vol % RSKA S B O
Fischer Assay, gal/ton RS 77.9 Carbonate Decomposition, % e
Oil, W % /0.7 Water Recovered, lb/ton RS 9. o
Water, Wt % ) Ash Balance, % - As Measured —
Gas, Wt % 7, < Ash Balance, % - Assumpd X
Mineral CO2, Wt 0 A Overall Balance, % /50, ]
Ash, Wt & £7. Carbon Balance, % - Organlc 54, ¢
Moisture, Wt % (Uncrushed) 1,0 FsT Carbon Balance, % - Total 00,9
Carbon (Total), Wi % 779 Hydrogen Balance, % - Organic S,/
Hydrogen (Total), Wt % L7y Hydrogen Balance, % ~ Total GL,
Nominal Size Range, inches i 7-z 57 Water Balance, % G/ Z
5 % passing thru .3 7] MISCELLANEOUS
98 & passing thru .50 Avg. Retort &P, in Hzo/ft 6.2
Da 1.073 4P Above Air Dist., in HoO/ft OB
Dy /. 439 NaCl Soln., Wt % —
Line HBornep OF {60 NaCl Rate, gal/ton RS -
Comments: Towmws Flicen cnpeil  aen wnfond  TEin ptetep el Gy womeeal
iy loren. d Tl o c‘d’v«fkg\--éq ,‘m,\,.,e,t.,m o C:\,z_ I =y e
—J‘?;?/t Fw\, Pt AR ‘4'-\« 2R /"I/ f&w Py A :7' At o el =z,
#Measured Recycle + Dilution Gas & {;?J Ny ,}ffﬂ_v.ﬂ 7 )
## 0il Mist + Condensibles to @4 OF £

##+% Rates are for moisture~free Taw sShale,

free basis,

Signed /fj ﬂ

~c«-<ao~<-a ,-\‘ .m’ e

A1l shale dnalyses are on a. edobule=""

'? /7 /547

paTE (el

>

Revised

C3R6-10

7/19/66



i'(. // ,: /‘
/o

778100

2080s TRC1046=7 R=1 6-22-67

A. YIELDS

FAY 8. 459E 01  DRYGAS 6+404E 03 MISTFA 3.792E-01

ho 3.522F 02 OTHER  2+30SE 02  UNRETO 00

CH4 1.2€1E 02 02 3.2025 01  SSY 8.216E 01

co 1.729E 02 CO2DEC 2.89GE 01 MH20  ‘6+89SE 01

co2 1.531F 03 OILCOL 2.360F 01 |

B. METERED GAS RATES

RECG  1¢173E 04 DIL 1.853E 02 WVENTG 6.221E 03

AIR 5.002E 03 TRECG 1-35%9E 04 TGF 0.0

C. MOL WT & HEATING VALUE OF VENT GAS
MWHG 2.941E 01 HVGT 6+ 964E 02 MUDG 3.079E 01
GBTU 1.087E 02 ‘

D. CONMBUSTION PRODUCTS
co2¢ 5.818E 02  COC 1.5345 02  H20C 3.457E Ot
CHR 6.007E 00 COMBCP 9.570E 00

E. MATERIAL 1IN :
ORGCIN 2.435E 02 RSR 24994E 02 ORH2IN 3.285E 01t
MATIN 2+407E 03

Fe MATERIAL OUT , !

ORGCVG 4.828E 01 COKEC 4.015E 01 UNRETH 0.0
ORGCOL  1.538E 02 ORH2VG 9.217E 00 COKEH  2.715E 00
UNRETC 0.0 ORH20L 2.029E 01 ORCOLP . 6+314E 01}
ORCVGP 1.982E 01 ORCSSP  1.648E 01 HCCVGP ~ 1.025E 01

G. MATERIAL BALANCES :
OVALL 1.001E 02 ORH2 9«810E 01 o2BaL 9.884E O1
ASH 0.0 TC - 1.009E 02 WATER 9135E 01}
ORGC 9¢944E 01 TH2 9.835E 01 GASL 9«600E 02
ASH3 =1+000E 00

. He HEAT IN

QCcoMB 4.786E 0S5 QH20C 8« 479E 03 QAIR 5.812E 03
QPROP 6.922E 01 QoOILC 1+.2B0E 04 QRCYL S«471E 04
QSUMIN 5.60SE 05 .

"I. HEAT OUT : :
eMCo2D 1.662E 0S5 QKEROD 1+040E 05 QH20V 445S39%9E 04
QLIQO - 3.531E 03 QOFGAS 2.257E 04 ass $1.837E 0S5

QGASL 1.009E 04 LBLOSS 0.0 HETLOS 2.497E 04
QSUM0OT S.605E 05 ' ‘

Je MISCELLANEQUS )
ORCSS 2+ 443E 00 VPOIL  1.280E-01 TGL 2+965E 03
VPM S«¢769E GO  WCG 1.082E 01 PROP  2.301E 01

END MESSAGE

END OUTPUT
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HEAT AND MATERIAL BALANCE FOR PILOT RETORYS — DATA SHEEY

PROGR:\&;!D < USER IDENTIFICATION : >
o [ 2080,[ THCrou6-72 K-1 E-z22-¢7 )
wrs . " ouRs RS , B, Mms -
v Lo N L e VL 89 1 [ -1 | |Kk534.2 ‘
S }FA GRS CORS XA ' eaw
2 | 27,9 | fzo.g | | s7,2]) [ 55,22 T SHALE
. ASRS " crs HRS BP Y06 '
s L dv ) 6.7 | Jzz ] [2#3s] | ] <
CRA . MFA TA h \PA | WA ' Lam .
4 [5?(3.4 l l ‘ /.O} I -}Srzkl [ /33 l LOO/{ZL ] [ o I S AR
. . CRRG ’ MFRG | TVRGV ‘ PRG | CRTG METG RECYCLE A
s [/KZZ gl | /10 I f 274 l | 73 l LQOO I l G.Ol ST v0TAL Gas
: . ‘CRDG ' MEDG 106 PDG . _
3 6»! 5}6 ! lfo/gél’ ] [ Zf() | l 74 l ,<_ D!LUT{ONG;
, _P TP . PP ¥ N PROPANE Al
365 Law | £6E] [47.0] | 0.0l e
V ' wss.' } * oLss : Gss 55 <
: (2% 1 [ 0.0l [0l [ 0.0 N .
R €oss ASSS €ss Hs$s 155 sﬂiLE ;
s [ /s, 31 [ g2,4] [ L6z ] [o.2z7 | [ $62 ] | ’
o olLLP _cot HOL poL wLp ‘ | Lauio B
RN IETHIREN NN ?0747 | | /58,0] < ProDUCT
| CRYG NFVG VG WG OILM_ M —
n e bl | so |l Lzgol ool [ 00 | o
19 H .. COo06 : (o1 ' - NG VENT
e /8] o 122,79 |_as]| [ _6/.7] s
- MEG cos . HHG . ___ 016 HG
"'3 [ 2.0 l l Z,7 I l S¢S ] [ 3,6 ] l @,QZI <
‘ CRVP VF;MF TVP ‘ | PVP ‘ ‘ (_ﬁ |
w [ %,3] [ 206] [ /611 [ ¥z T v
TVPC VPOIL VPW GL - ‘ [ purce
w | g6 | | _si0l | =z,9] [ 923.7] N
. oér:oxg: )
' I. B Enter 1" to Colculate with Spent Shole Rote ond Ash Anclyses,
Or 0" to Calevlote with Meosured Rotes, )
Oc "*-1" to Colculote withy Row Shule Rote ond Ash Anclyses.
- 2« M Enter “I" 1o Coleulote with Meozurad Molsture ond Mist,
© 000" 10 Colculote from Vent Purga Doto.
3. H Enter "I'* 1o Colcvlate using Retort £2,
. Or *'0"" 10 Colculate using Retort 3.
OSRC-9
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LABORATORY ANALYSIS SHEET
ANVIL PQINTS OIL SHALE RESEARCH CENTER
Date Sampled _§-22- (7 Run No. DR  C /e é~7T
Sample Time: RS /g )47 SS

j’ FISCHFR ASSAY ,

" E ) RETOXT SHALE HOTSTURE

®RAW SHALE, SPENT SHALE s e LO w %
21,71 08 Gal/Ton ® RAW SHALF FISCHER ASSAY
MOISTURE
C.5 11 — S.G., g/ml A .
¢ gfg wt %
16, 6 , 0.3 0il, wt % ‘
1.5 0.y Water, wt %
s, 2 9%.4 Sp. Shale, wt %
2.3 ‘ 0.2 Gas & Loss, wt %
SQ%‘ H Vig~~t_ COKING TENDENCY
I,mr\mm 002 28
* @ 170 b ‘@/5.3 it %
A s P y
SH (_HALT)‘(?&@
1.4 @._542 N wt %
OISTURE _
y 7 , SHALF. RICHNESS DISTRIBUTION
0.4 ® OO wt % éﬁt( (See attached graph)
’ -
c )
SCREEN ANALYSIS
165 LT - wt % (See back of this sheet)
HYDROGEN Ll

| 72 O 021 - w3
BFNZENE EXTRACTABLES

O O ws

All results are "as received" unless noted., "Moisture" designates the moisture
content of the -L8 mesh material used for "Ash", "Mineral COy", "Carbon", and

"Hydrogen". The "FA doisture" is for the sample used for the Fischer Assay.

COMMENTS

‘( £ (‘ )
nare coerzrsn UM 26 1987 CHECKED BY . 7
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LABORATORY ANALYSIS SHEET
ANVIL POINTS OIL SHALE RESEARCH CENTER

Date Sampled [/ .22.L 7 Run Ne. 7S €. /(- L 7
Caiee)

LT oy

XN

LIQUID PRODUCTS

D3 PUNPOUT T3 PUMPOUT

% ! 1 2 3 Iy 1 2
WATER, wt ¢ 9,9
GRAVITY, CAPI 2 0.6
Omr. ASH, wb %

O DI&TILLATLON (See attached sheet - OSRC-2h)

VENT PURGE PRODUCT

OIL WT, g bl 2.0
WATER VOL, ml 3o

GRAVITY 0IL, CAPI 4/ 0,7

- VENT GAS
T /® MAJOR COMPONENTS () ca thru ¢y, plus n-Pentane
Cop 2 8 ] vl 4 CHy, . vol %
05 2.5 cé}{l;czﬂé n
M, Gi . " C5Hg "
CH), 2.0 CqHg n
0 2.7 v \ i, ) o
Hy _-S.-5 nGH, ., "
Ar ST fC3Hg . o
Nthers 3.4 w n Cely, ) "

121 /@ CARBON, ] /., 5 1bs/MSCFDG /Xj HYDROGEN, & .32 1bs/NSCIDG

e

COMLIENTS

DATE COMPLETED CHECKED BY . e N



SCREEN ANALYSIS DATA SHEET (TY-LAB)

RUN NO._TRC lowpy  SAMPLE NO.___ DATE £ /o= /5,,
UNIT // e T DESCRIPTION _ 7y L 1br | |
APPROX.SHALE SIZE % -2 5SHAKING TIME_ 2/« ANALYSIS BY Somzs = finwcsy
TOTAL SAMPLE WT, Gr—‘eoss 77 &  —TARE_ 7-. % =NET_ %c. 0 {
SCREEN' S1ZE WEIGHTS |
ekt — . ~ -
‘ S;:g:tam | OZT;]}%NG MESH cfgg‘s ng_ gsgrlsfﬁjf::{b | SS?FZEEN pi ¥ | b RETZ?NED %?Az@o padsinG
4.25 ) ' 111 4.25 ;
3.00 } ‘ 3.00 (3.125) (0.3200)
2.50 4 RN ERY; 2.50 {5085 (Siesal 2261 | ge
2.00 23,y | 0.0 1,34 2.00 | 2.250 | oa4aa| )7/)3 | 7.tz
.50 Yo o4 (3.9 s .50 | 1750 | o.s714 | 27.2% 52.25
1.05 24,/ 19,0 i .05 - ‘;:2?"3 fé:»;f’é.‘iié” z/1.94 0.4
0.742 AGE 104 7.0 0.742 | a.806 | 1.116 1. 65 (%73
0.525 25,5 1vis 7.5 0.525 | 0.634 1.577 Z.9-8 .25
0-371 227 V7.x 3.5 0.37} | 0.a48 | 2.232 | 4.5¢ | 477
0:263 | 8 a0 ¥ /8.4 4.4 0263 | 0.317 | 3184 | 3./S | 150
0185 | 4 1,0,7 ;9.4 . 0.185 | o.z24 | 4462 | 03¢ | (17
0.131 6 ﬁ,é' 1 9.4 o/ L0131 | o 6.3290 | &.13 /. 0%
0093 8 lzow lzoy | .c 0.023] o.nz 8.928 o 78,96 | s.0¢
0.065 | 10 |,9.3 |72 ./ 0.065 ) o./3 | 6.9/
PAN 48 ({4)e i PAN .9/ o
TOTAL ON SCREENS AND PAN |57.0 LOSS o —
LOSS (BY DIFFERENCE)| -+ / TOTAL | /00,00
TOTAL SAMPLE WEIGHT 79 |
h gg’;:é}? Y6225 REPRESENT THE TOP OF THE  SUALE | ZeomDilzsg | 2 Tem X :
" SIZE  RANGE. /S imDil0. 978 7 Zip X /Dy
REMARKS: : Da (/07265 | ElsmXidt
| Dv . |/H4325=2

OSRC-4



