- GAS COMBUSTION RETORTING
DETAILED RUN SUMMARY SHEET f‘f/} 0(? 024
Date §-30-67
MPOSG: 7-;3 rée%“;;»uhz:ﬂ oo b LT M’z‘j"“»«—tf-ﬂ'ﬁv tww‘*:t( 'Ji;-— 3d el 2 fn L o?"‘
S0 ot eer A A N et A s (o Al Zrr )
GENBRAL SPENT. SHALE PROPERTIES =~ ~
Run No. d/o#9—/| Fischer Assay, Gal/ton o8
Length, hours /Z Mineral CO2, Wt % J4. 9
Retort Type Number Po-V1) Ash, Wt % 0.9
011 Recovery System Number 3 Uarbon (total), Wt % Z,02
76nsTotal Raw Shale Charged, tbs. JE3 07 Organic Carbon, Wt ® Z 41
Bed Height above-Dist., ft GV - Hydrogen (total), Wt % 219
Type Air Dist., ZDv+ | LIQUID PRODUCT PROPERTIES
Bed Below Air Dist., 1t 1T 7 0il, Wt % 7% o
RATES AND QUANTITIES Density, 1b/gal ALY,
Raw Shale, 1bs/(hr)(ft2) 44 7~ | Gravity, APIL /9. &
Spent Shale, % of RS g4 | Ash, Wt % —
Liquid Product, 1bs/hr Z%03.¢ | PRODUCT GAS PROPERTIES
0i1 Collected, gal/ton RS /5.9 Water Vapor, lbs/MSCF(dry) 9
Kir, SCF/ton RS {dry) Al 011, 1bs/MSCF(dry )¢ 0.%9]
Total Recycle®, SCF/ton RS(wet)| , ) 4+5 | Analysis (dry)
Dilution, SCF/ton RS {wet) — C0?2, Vol % z2./
Calc.Vent Gas SCF/ton RS(dry) 5558 05, Vol & 0.0
Gas Losses, SCF/ton RS(wet) 432 - Np + Argon, Vol % Lo €
Propane, SCF/ton RS 20,7 CH,, Vol % 24
TEMPERATURES AND HEAT BALANCE €0, Vol % 2, 9
Retort Offgas, OF /42 Ho, Vol % € 1
Spent_Shale, F 573 Other, Vol % Y7
Raw Shale, OF 7/ Gross Heating Value(calc),Btu/SCH /37
Recycle Gas Inlet, OF 4 Carbon (Total), lbs/MSCF (dry) /2.9
Dilution Gas Inlet, OF — Hydrogen (Total), 1bs/MSCF (dry) | //i
Air Inlet, OF /2L YIELDS AND BALANCES
Retort Air Inlet, F ({7 0il Collected, Vol % RSFA 75.3
Heat of Comb, MBtu/ton RS 422 0il in Gasi%, Vol % RSFA ;. &
Heat Lost, MBtu/ton RS EYA 0il in Spent Shale, Vol % RSFA .7
RAW SHALE PROPERTIES Total 0il Meas., Vol % RSFA 73, g
Fischer Assay, gal/ton RS 76,4 Carbonate Decomposition, % /G. 4
0il, Wt % /o, | Water Recovered, lb/ton RS =2, 5
Water, Wt & o.7 Ash Balance, % - As lMeasured —
Gas, Wt 2 Z. 2 Ash Balance, % ~ Assumed 2. 5r0c]
Mineral CO2, Wt & /7.7 | Overall Balance, % S50, /
Ash, Wt ¢ £9 3 | Carbon Balance, % - Organic 106:2
M01sture, Wt %» (Uncrushed) 7.0 Fe+ | Carbon Balance, % - Total 16 /.7
Carbon (Total), Wt % 76 3 | Hydrogen Balance, % ~ Organic Gl &
Hydrogen (Total), Wt % 74> | Hydrogen Balance, % - lotal L. 7
Nominal Size Range, inches 7%z 47| Water Balance, % [10:2
S % passing thru .37/ | MISCELLANEOUS
98 % passing thru > <o Avg, Retort AP, in Hp0/ft g:1b6S
Da 0-28957 | &P Above Air Dist,, in HoO/ft o577
Dy /- 45¢ | NaCl Soln., Wt % —
Live _Hormer °F €60 | NaCl Rate, gal/ton RS —
ComentS: &l—'/l'* P ;::; eonsadtay r‘if’o 2 /{Zn,m—\ “V‘f/’ #g‘—*—'wl‘ Aty 2;; C:v/L;:?
(ot 7 .
#Measured Recycle + Dilution Gas
% 0il Mist + Condensibles to 4 oF

#-t Rates are for moisture-freé Yaw shale.

free basis,

Signed 4 fo/_G”:Z*—-"vM

A1l shale analyses are on a.metetuicT T

DATE, Zw«f’g—, s 6 752 2
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2116 /64



g

R A ¢

YIELDS. :
FAY' ~ 7.531E 01 DRYGAS S.998E 03
H2 3.659E 02 OTHER 2.819E 02
CH4 1.439E 02 02 0.0
co 2.339E 02  CO2DEC 1+93%E 01
coz 1.326E 03 OILCOL 1.988E 01
B. METERED GAS RATES
RECG 1.144E 04 DIL 0.0
AIR A.609E 03 TRECG 1+144E 04
Co MOL WT & MEATING VALUE OF VENT GAS
MWHUG ~ 2.908E 01  HVGT 9e £22E 02
GBTU-  1571E 02
D. COMBUSTION PRODUCTS
cozc 6+727E 02 COC 2.1558 02
CHR 1.383E 01  COMBCP 1.21SE 01
E. MATERIAL IN
ORGCIN 2.318E 02 RSR 4.922E 02
MATIN 2.377E 03 | -
Fe MATERIAL OUT |
ORGCVG 6+113E 01 GOKEC  3.720E 01
ORGCOL 1.305E 02 ORM2VG 9+197E 00
UNRETC 3.431E 00 ORH20L 1.722E 01
ORCVGP 2.637E 01  ORCSSP 1.7S3E 01
G. MATERIAL BALANCES
OVALL  1.001E 02  ORH2 9.137E 01
ASH 0.0 TC 1.017E 02
ORGC 1.002E 02  TH2 9.672E 01
ASHB  ~1.000E 00
He HEAT IN |
QCOMB  4.318E 05 QH2OC  1.0839E 04
QPROP  S5.S71E 01  QOILC  1.086E 04
QSUMIN 5.016E 05 ~
I. HEAT OUT -
QMCO2D 1.112E 05 QKEROD 9.637E 04
OLIQ0 2.944E 03 QOFGAS 1.980E 04
QGASL  4+774E 03 LBLOSS 0.0
QSUMOT S5.016E 05
Jo MISCELLANEOUS .
ORCSS  2+406E 00 VPOIL  4.907E-01
VP 5¢941E 00  WCG 1.111E 01

/74100
2080» C1049~1 £-30-67

END MESSAGE

EdD CUTRUT

F ot aValntatdsnl

MISTFA

UNRETO
SSY
MH20

WVENTG
TGF

MEDG

H20C

CRH2IN

UNRETH

COKEH
ORCOLP
HCCVGP

02BAL
WATER
GASL

QAIR
@RCYL

QH20V
@5Ss
HETLOS

TGL
PROP

1+429E 00
1.672E 00
8. 443E Ot
5¢837E 01

6¢315E
0.0

03

3.046E 01

1.813E 01

3.139E 01

4.029E~01
1.860E 00
S«628E 01
1.422E 01

1+016E
1.102E
4{3183

o2
e2
o2

3.822E
A4 416E

03
04

3+765E
1.932E
3¢563E

04
05
04

4¢369E
2.617E

03
01
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HEAY AND MATERIAL BALANCE FOR PILOT RETORTS — DATA SHEET

-~ LINE ¥  PROGRAM ID

—

<& -~ USER IDEHTIFICATION ‘;
2080,] . C/099—7 AV o
WRS OLRS -~ TRS . B . T aes <
Loz | Lo 9721 1L =7 | l22477.5] |
. FA GRS CORS XA : ‘ e
[ 2¢ ., 4 | 2,2 ] /7¢71 lss,z2] T SHALE
___ASRS  crs HRS 8P 706 -
[Lee3] L.zl | se62] [22.3¢] [ 142 ] <
CRA MEA #A ‘ PA WA '.LBHL
lessoe | [ z.0) [rze |1 /79 ) [Bre] [ & ] < =nn
CRRG MFRG | T.RG' PRG . ‘CRTG METG RECYCLE A
IZS%'. 4 | [ /, O | [ 2t & | I lo & [ e © I [ Q.dl - €T JOTAL GAS
CRDG | MFDG | TDG P‘DG . A
A OO | | ©, © I [ o |l o ] <——DILUTION G,
. P . P -. | PP VW N’ ) kpgo_pANE Al
¢.23) [ o.#] [r=zze] [222.5] [ 0.0l e
. wss T oLss (13 133
le.s | [_o.2]l [ cu] [_o.0 in
:  €oss ASSS css HSS : Ts$ SHALE
L. 7] | 80,9 | zio2]| |09 ] | 5722 ] |
oL _coL HOL " poL wLP oo
lzzegsd |L_g#0] [ v/ 2804 [ 194.3] < brovucT
CRVG MEVG VG WG OILM M «—
lpzrz.0) [ 7.0l [ ze3 ] ool L .o.o o |
G H CO0G : 0G ' © NG VENT
Ls2e] | o | 22./] [ 6,0 ]| [ go.8] s
- MEG €06 . HHG . 016 HG
22l L 32 | L6/ ] [2.7] LL/2] <
CRVP VPMF W pwp _ -
(62l [ =22 [ Ze7] [2£ ] v
TVPC VPOIL VPW 6L : [ PURGE
L 24 | |22zl |__=z.8 | _2.2] S
»OPTION.S: '
1. B Enter 1" 1o Colevlate with Spent Shole Rate and Ash Analyses,
Or *0" to Colculate with Maosured Rates,
Or 1" 1o Calcvlate with Rew Shale Rote ond Ash Anolyses.
- 2. M Enter T to Colculate with Brasured Mofsture ond Mixt,
) Or *0" 1o Coleulates from Vent Purge Dota,
3. H Enter *'1' 1o Calevlate ysing Retort #2,
. Or 70" to Coleuvlate using Refort 83,
" OGRC-9
P O Povices B /71 /767



LABORATORY ANALYSIS SHEET

ANVIL POINTS OIL SHALE RESEARCH CENTER

Date Sawpled T = LT

Sample Time: RS 75 ;5 SS (175~

Run No. & ro7F -/

»

| ELSCHER ASSAY 1l
Q@RMJ SHALE SPENT SHALE

-

MINERAL CO,

Qe Gt

ASH (SHALE) |

V@ { @5

., MOISTURE
g s
Rozr @ouce

'CARBON

G e RN

HYDROGEN | |

{%@ ) <G/ g\ o9 _ -

BFNZENE EXTRACTABLES

O—-_ O _

All results are "as received" unless noted.

Gal/Ton

S.G., g/ml

0il, wt %

Water, wt %
Sp. Shale, wt %
Gas & Loss, wt %

COKING TENDENCY

wt %‘

wt &

O RETORT SHALE MOTSTURE

‘ZS% }f:} Wt%

RAW SHALE FISCHER ASSAY
MOISTURE

Qrégg Wt%

SHALE RICHNESS DISTRIBUTICH

wt %

(See attached graph)

SCREEN ANSLYSIS

wt %

wt %

{See back of this sheet)

"Moisture" designates the moisture

content of the -L8 mesh material used for "Ash", "Mineral CO,", "Carbon', and
_"Hydrogen". The "FA Moisture" is for the sample used for the Fischer Assay.

COMMENTS

~

nagr comraren <UL 3 1057
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LABORATORY ANALYSIS SHEET

ANVIL POINTS OIL SHALE RESEARCH C;E’\T'““‘R

Da’oe Sampled 7~ /. 4 7 Ran Yoo o7 JO0FF~ /

A )@% . LIQUID PRODUGTS

D3. PUMFOUT : T3 PUMPOUT

WL, w20 \ \ '\ Kl/ \2/
/ / / %

GRAVITY, CAPI g, 5~ \ / /\ /\<\
A T -

OO’IT. ASH, wt %’
O DISTILLATION (See attached sheet - OSRC-2L)

)@{J@ VENT PURGE PRODUCT

OIL YT, g IRFG, /)
WATER VOL, ml 4,0
GRAVITY 0IL, °API_/7, »

. \

}%7 VENT GAS
gﬂ@ 11AJOR_COMPONENTS (O) ca thra g, plus n-Pentane

COp D7/ vol & CH), . vol &
00 L2 " Cy-Coflg o "
N, fo/ " C4Hg - "
CHh . Z '(: 14 CBHé n
0 __z.g " i CHq, ) "
H, AV | - nCHy o, "
Ar 1. 7 n Q{GBH 6 . 4
Qi Nthers 4. 7 " . n CngQ . ~u
g& @ CARBON, /2.9 1bsMSCFDG R\ HYDROGEN, "/ . /4 1bs /MSCFDG
CCILTBNTS
DATE COMPLEIED Jubk o 1997 CHECKED BY 57—~
Fatsl E gt




- SCREEN . ANALYSIS D/ TA'SHEET (TYy-LAB)
CRUN NO._7y027= 2l SAMPLE NO.._ <L =7 <. DATE _z7— /-

)

0O

UNIT____2 70 DESCRIPTION__— _
APPROX.SHALE SIZE - =7 SHAKING TIME__ 22 2.~ ANALYSIS BY_. 7 .~
TOTAL SAMPLE WT.GROSS __ %/ —TARE__ /. /. =NET__ 3 & -
SCREEN" SIZE WEIGHTS | ,
TERo® |OZANG Iesn | FSS | TARE INET WE M ISEREEN | o0 | Ui lrerinen| oo ool el
: : . . N A ETAINED| PASSING
4.25 | 4,25 .
3.00 | 1 500 |&125) [(0.3200)
2.50 ool sl s a 250 (5558 1633321 2,92 G709
2.00 oG a0l s40d 2.00 | 5,050 | 0naaal /568 : 77.E<
1.50 ol gnd| s .50 | 1.750 o.5714 | B3I L Y. 29
.05 sl 2.3 s Los (G958 (09 yres] 0 293
0.742 52,9 o a 0-742 | g.g0¢ | 1.118 /0.2 1/ /5016
0.525 e A 0.525 | 0.634 | 1.577 §.5 ] Z,£9
0-371 EEA 43 LY 0.37] | 0.448 | 2.232 4,3 S G
0263 | 3 | 0.7 ;v.5] 2.2 0263 | 0.317 | 3454 | Z.L7 2,79
0185 | 4 G T 9L N7 0.185 | o.z24 | 4464 | 0. 49 2.30
0.13I 6. /9 L | se A L - 0131 | o8 6.329 | D.24 | 2,06
0093 | 8 |pu5 | 0025 L2 0.093]| o.it1z | 8.928 © | 4%25¢ | 2.06
0.065 | 10 | ;<,d4 | |G v ) 0.065 | : Gil2 /. ¢
PAN D36 | dLL2 /-6 PAN /.5 & O
.. TOTAL ON SCREENS AND PAN | 92,3 LOSS
L03S (BY DIFFERENCE) |— /' %1| {|TOTAL
TOTAL SAMPLE WEIGHT S35 -

" RCREEN . GinES  RRPRESENT e ToR ob - aHE . SHALE - | ZaonDl 2R R V- e
SIZE RANGE. | /35w Z48m X1 /Dy D783
REMARKS: Da  |©.8968 | EipmXibdt | /15469

‘ Dv |/ 9975 .




