GAS COMBUSTION RETORTING
DETAILED RUN SUMMARY SHEET

. Date 72— 8

/513008024

??

Purpose: 7., _/ &MAM cff?kr-,{i&ij

4>wb,4”4(kﬁ£ quJZ’ 'Lﬂ_ 2»J“

W oﬁ‘jf‘sn{" C—?

S OD pnnpg o cid bl AT Gy b 0/ O el V‘Eﬂ,‘}
GENERAL : SPENT. SHALE PROPERTIES ¢« -
Run No. /og4 - #+ Fischer Assay, Gal/ton O o
Length, hours /Z Mineral CO2, Wt % 7z ]
Retort Type Number 27 VIT Esh, Wt @ 2/ &
.+ 0il Recovery System Number e —Z Varbon (total), Wt % T ¢75
7ons Total Raw Shale Charged, 1bs. 16372 Organic Carbon, Wt # 7,36
Bed Height above Dist., ft g%, Hydrogen (total), Wt % 0rzZ
Type Air Dist., 5T | LIQUID PRODUCT PROPSRTIES
Bed Below Ajr Dist., ft A 0il, Wt % 73,4 |
RATES AND QUANTITIES Density, lb/gal 7. GOY-
Raw Shale, 1bs/(hr)(£t2) 254 | Gravity, APIL 7o«
Spent Shale, % of RS £2.0 Ash, Wt % _
Liquid Product, lbs/hr 2% 75.5 11 PRODUCT GAS PROPERTIES ‘
0il Collected, gal/ton RS =/ £ Water Vapor, 1bs/MSCF(dry) 6 >
Air, SCF/ton RS (dry) Lo O 0il, 1bs/MSCF(dry )¢ o 15|
Total Recycle, SCF/ton Rs(wet)| /5. & | Analysis (dry) '
Dilution, SCF/ton RS (wet) — 0%2', Vol % 26 O
Calc,Vent Gas SCF/ton RS(dry) bz 75 0o, Vol % 0. &
Gas Losses, oCF/ton RS(wet) EX N2 + Argon, Vol % 59 2
Propane, SCF/ton RS s0.8 cH),, Vol % z: 9
TEMPERATURES AND HEAT BALANCE o, Vol % Yoy
Ketort Offgas, OF ) 43 Hg, Vol % g 7
Spent Shale, F SSS Other, Vol % 1.9
Raw Shale, OF Jjoz Gross Heating Value(calc),Btu/SCH 4./
Recycle Gas Inlet, OF 203 Carbon (Total), 1bs/MSCF (dry) /2, 3
Dilution Gas Inlet, °F — Hydrogen (Total), lbs/MSCF (dry) | /. /¥
Air Inlet, OF IEYe) YIELDS AND BALANCFS
Retort Air Inlet, F "/ 20 0il Collected, Vol % RSFA 770
Heat of Comb. MBtu/ton RS 476 0il in Gas¥t, Vol % RSFA 5
Heat Lost, MBtu/ton RS o 0il in Spent Shale, Vol % RSFA 6.
RAW SHALE PROPERTIES Total 01l Meas., Vol % RSFA S5, 5
Fischer Assay, gal/ton RS Z8 | Carbonate Decomposition, % 3.
0il, Wt % /0.7 Water Recovered, 1b/ton RS <L -
Water, Wt Z 7 Ash Balance, % ~ As Heasured -
Gas, Wt % > & Ash Balance, % - Agsumed [2.5. 100
Mineral COp, Wt & )7 4 Overall Balance, % 00, |
Ash, Wt % 7.5 Carbon Balance, % - Organic G5, O
Moisture, Wt % (Uncrushed) 10 Est Carbon Balance, % - Total 07, Z-
Carbon (Total), Wt & /6. ¢ Hydrogen Balance, % - Organic $5&
Hydrogen (Total), Wt % /.72 Hydrogen Balance, % = lotal 94 2
Nominal Size Range, inches Y -Z ,# | Water Balance, % /472
5 % passing thru 5.37/ | MISCELLANEOUS
98 % passing thru —, SO Avg. Retort AP, in HoO/ft n78
Da 1, BEO &P Bbove Air Dist., in HoO/ft o7 -
Dy /. 427 NaCl Soln., Wt % _—
Line Rorner °OF 50 NaCl Rate, gal/ton RS —
Comments: . J _..,e. 0.} e * srfa . ‘

#Measured Recycle + Dilution Gas

#% 011 Mist + Condensibles to

free basis,

g4 OF

##% Rates are for molsture-free raw shale,

All shale analyses are on a. maxobuzt*

Signed fa/(& /,('%W

Revized
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2080, C1049=4 7-2-67
A. YIELDS ,
FAY 7¢699E 01

Ha 4¢016E 02
CH4 1.820E 02

CO0 ' 2J761E 02
co2 1632E 03

B. METERED GAS RATES
RECG 1.190E 04
AIR 45 695E 03

Co MOL WT & HEATING VALUE COF

DRYGAS
OTHER
o2
CO2BEC

OILCOL.

DIL

TRECG

HVGT

CcocC

WRG 2.923E 01
GBTU 1.411E 02
D. COMBUSTION PROBUCTS
cozcC B« 628BL 02
CHR -5.370E 03

Es MATERIAL  IN

ORGCIN 2¢456E 02

MATIN 2.386E 03
Fe MATERIAL OUT
ORGCVG 6+229E 01
ORGCOL  1.420E C2
UNRETC 0.0

ORCVGP 2+534E 01

G. MATERIAL BALANCES

ovAaLL 1.001E 02
ASH 0.0

ORGC 9« 899E 01
ASHB =1.0C0E 00
He HEAT 1IN

aQCoMB. 4¢162E 05
@PROP 6.751E 01
~QSUMIN  44804E 0S5
I. HEAT QUT
aMco2b 1.310E 05
eL1Ied 2.603E 03
@GASL 4+306E 03
a@SUMOT 44804E 05
Jeo MISCELLANEQOUS
ORCSS 23558 00
VPH 6+209E 00

END MESSAGE

ZND OuUTPUT

comMBCP

RSR

COKEC

ORH2VG
ORH20L
ORCSSP

ORH2
TC
TH2

QH20C
QoILC

G@KEROD
QOFGAS

LBLOSS

VPOIL
WCG

6.275E 03
1.192E 02
0.0

2¢323E 01
2+163L 01

040

"1.1°90E 04

VENT GAS
8, 8545 02

2+5494E 02
1«441E 01

4¢942E 02

3.907E 01
7+514E 00
1874E Q1
1.589E 01

8+597E 01
1.022E 02
9¢633E 01

8.562E 03
1.182E 04

1+043E 05
1+629E 04
0«0

14661E~01

1+155E 01

MISTFA
UNRETO
S8Y
MH20

WVENTG
TGF

MWDG

H20C

ORHZ2IN

UNRETH
COKEH

ORCOLP
HCCVGP

oz2BAL
WATER
GASL

QAIR
QRCYL

QH20V
0SS
HETLOS

TGL
PROP

4a754E-01"

0.0 ;
Be297E 01
5.822E 01

6:66TE 03
0.0

3.070E Ot

~5.877E-02

3+392E 01

00
2.,907E 00

S«776E 01

1.093E 01

1.059E 02
1.673E 02
4.280E 02

2. 423E 03
4.136E 04

3.765E 04
1.780E 0S
5.824E 03

4.589E 03
5.080E 01
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PROGRAM 1D

<

USER IDENTIFICATION

| 2080, /o éﬁéfj" v 7-2-67 _ h_m]
CowWRS OLRS - TRS , s MRS -
Le.z2 ]l L wel |l ez ] | =7 | [27282,7] .
. FA GRS CORS XA .
L zga] 2.5 1 [ 27.2] ['575:32"1 " SHALE
___ASRS " CRS HRS 8P . yo6 - '
L ez.7) [ se. 8] | 1,22] [2oe0] [ s22 | )
CRA MFA TA PA .Y:‘A ' LBHL :
bess, 2 1 |_ .0 | _s3el [ 277 ) lowse] | o | <—=ar
CRRG MFRG TRG PRG "CRTG MFTG RECYCLE A?
127f5>, 3 l I ], O l { 26S | [ Vo | {O, < | | o,ol ST IOTAL GAS
.c:‘eoc ) MFDG DG PEG
lecllac ]l e | [ = | S bumon e
. P ‘ LE PP W N , PROPANE AR
?‘ .’/62] l 2.5 [ /282.] [ 275, 6 I [ 0.0 | & igghsmmc
Cwss * oLSS css ss ’ <
(.41 [ c.6] [0.8] [ .o .
2 coss ASSS Css$ H$S TS$ sn,«?e
L) |_8/.]) L é2s | 0,22 ] | sss ] |
oiLLp coL HOL poL wLP oo
‘[2503‘44 l 'P*;L./l I //,/] [ 7;5;044 [ /72 ,/l Q#PROUDUCT
CRVG MFVG .Tvov w6 OILM M —
Lssez, 2l |_7.0) [ zes] o0l | _o.0] |_© -
c6G H v €006 06 - * NG VENT
[ 73.3] | o || 2,0 | O,CJ] [ 59 .2 [ Gas
- MEG €oG : HHG . o016 . HG
L z9 | [ %4+ lé.2] [ 7.5] L8] <
CRVP VPME T\;'P PVP‘ ‘ <«
L8l [ _zz/l [ _r28] [ 25 | T venr
TVPC VPOIL VPW GL : . T PURGE
Les | [ 2.0 [ 3.8 [ 2.7] e
op‘now.s: .
" 1. B Enter *I" 1o Colculate with Spent Shole Rote and Ash Analyses,
Or 0" to Caleulote with Mzosured Rates,
Or *-1"" to Colculate with Row Shale Rate ond Ash Anolyses.
-2« M Eater "1 to Calcufote with Foosured Malsture énd Bist,
: Or 0" to Colculats from Yent Purge Dot
3. H Euter 1" to Calculate using Retort #2,
. Or *0”" to Calcvlote using Retort #3. ]
OSRC-9

Revised 5/1/67



LABORATORY ANALYSIS SHEET
MNVIL POINTS OIL SHALE RESEARCH CENTER

Date Sampled 7, 2-( 7 Run No. (. /(Y 9~ </

Sample Time: RS /%4~ 3 S8 Zx¢y .5~

FISCHER ASSAY K(,/ O RETOXT SHALE MOISTURE
I/ .
@RAW SHALE @SPENT SHALE wt %
T e———————— . l%_ e t——————
27,5 _ _ 0, ©  Gal/Ton @ RAW SHALF FISCHER ASSAY
) _ MOTSTURE
0« 7/4 - S.G., g/ml - _
O, (; > wt %
10, ¢ 0,0 0il, wt %
A O, 4 V\Iater;, wt &
5.2 79.¢< Sp. Shale, wt %
2 .5/ o 0.2 Gas & Loss, wt %

,SQ'S LE 27—  COKING TENDENCY

NINER_AL 002 < (D

@173 @/4! W %

éL'gASH (SHALE) él;

@(7-4 @51.4' wt %

é@'g MOTISTURE éé-"&

- Q SHALE RICHNESS DISTRIBUTICN
@.ﬂ__.f_i N_c.c3  we

(See attached graph)

?/ CARBON e

7 P O SCREEN ANaLYSIS
@Lé_.._ _4_:_?.2_ L % ‘ (See back of this sheet)

K{H’YDBOG‘“N ,‘
@ -7 1 ®O72/ wt %

BENZENE EXTRACTABLES

O___-____ O______ wt %

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

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

COVRMINTS

- ‘/J()Srtcz“lzh -
Dol and LA /o0 /46



LABORATORY ANALYSIS SHEET

ANVIL PCINTS 0IL SHALE RESEARCH CENTER

Date Sampled D—u- ¢ 7

Run Weo (/¢ &/ G~

7

& : LIQUID PRODUGTS

T3 PUMPOUT

D3 PUMPOUT

1 2

VATER, wt ¢ Lo

-

GRAVITY, ©API !9 ;/ : \

A
{

O(m, ASH, wh %

ram————————

O DISTILLATION (See atbtached sheet -~ OSRC-2L)

VENT PURGE PRODUCT

OIL 4T, g

gﬁ -

WATER VOL, ml

T K
Z[s , 0

GRAVITY OIL, ®APL %/.7

eltB

@ JAJOR COMPONENTS

4

oD 26.6 vol
0s 0.0 n’
I\Tz \g‘\'u‘:; n
CHu 2..0 7 "
CO - {7( . ¢ "
H, 6.%
Ar 0.7 "

& Nthers _ /.9 n
f .
q @ CARBON, /7,5 1bs MSCFDG

VENT GAS

() c1 thru o), plus n-Pentane

CH), . vol %
C2Hh'-C 2H6 I n
CBHB R "

C BH 6 e ]
i ChH 10 ——— L
n chH 10 ———.— "
¢C 3H 6 . n

nCeHy, . "

ﬂ HYDROGEN, "/ ./¢ 1bs/fISCFDG

—

o o o

COMITENTS

LEa T
TNATTTR L T T et 2 ;1,,,;4}{
AR Lol sl L PRI [

e 3
x/é /"

CHECKED BZ
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SCREEN . ANALYSIS D TA SHEET (TY-LAB)

Pzl 7

DATE

RUN NO._C /o< </ SAMPLE NO. 7o £
UNIT ** .2 DESCRIPTION 72 2

APPROX.SHALE SIZE # -2« SHAKING TIME___/o

ANALYSIS BY—Zv <

TOTAL SAMPLE WT. GROSS _6&.7 -TARE__ ~£.£4 =NET =N
SCREEN" SIZE WEIGHT | -

TEEa P wesn|§ss | TARE \RER TN ISEEEN | ot ¥ | Vbt |netie| ool méane
ZQRD. c . . NE ) £ ETAINE !
4.25 4.25 -

3.00 ' 3.00 (3.125) [(0.3200)
2.50 (D6 | 27 | w9 2.50 |'5:985 {8.36581 s o< @855
2.00 20,5 | 2oz 1 /0, 3 2.00 | 2.250 | o444l /1,59 51.50
.50 .7 122, 116, 3 .50 | 1750 | o.s718 | 29.47 52,45
.05 223 |92 13,1 1os (992 %7825 | 2/07 3) . do
0.742 S0 |z | 8.5 0:-792 | 5.896 | 11161367 1771
0.525 22,7 2.7 | 4, e 0.525 | o.634 | 1.577 | 5.37 G 34
0-371 ZasT | Ian 2. 3 0.37] | 0.448 | 2,232 | 3.70 S Lt
0263 | 3 j20.3 [.9 0.263 | 0.317 | 3184 | 3. 66 2,55
0185 | 4 |07 | )9 3 0.185 | o.z24 | 4.464 |G 48 2,10
0131 | 6 |, | /9.9 i L0131 | ous8 | 6.320 lo./ o /54
0093 | 8 |24,y 3,80 0 0.093! etz | B.928 | © 6986 | /.9¢ |
0.065 | 10 | j9,.2 | /2.2 ) 2 0.055 ' G.) b /. 78
PAN L) 270 o PAN / 92 o
TOTAL ON SCREENS AND PAN | 25 ) LOSS
0SS (BY DIFFERENCE)| — TOTAL.

TOTAL SAMPLE WEIGHT | 27,/ B

- gg;:g:rj > s;?ssPAR;f?JQégEir St‘rg‘éw'rog; o# S%TDHE wnss:m:r; =sE 2 remDi 2 Jam Xt |

SIZE RANGE. /S amDi SiemXi /Di p.gogez ;.
REMARKS: Da /0777 | ZemXibi / 35577
Dv [ 4280
OSRC-4




