GAS COMBUSTION RETCRTING

DETAILED RUN SUMMARY SHEET /57 30/8027
: Date 7~ /=67
Purpose' T o olsltrmmnp cﬂ}mﬂ Lo Wﬁ"w*m&af P o 4 "l‘.» 2 g [ 4«(«’4/}.&
30 0 pmean rnls ooid Vot Aoty (T bt o]
GENERAIL : : SPENT. SHALE PROPFRTIES © 7
Run No. /0 ¢9-74 Fischer Assay, Gal/ton )
Length, hours /Z Mineral CO2, Wt % A
Retort Type Number 2 Ash, Wt % 2/, ¢
- 0il Recovery System Number O—7 Uarbon (total), Wt % .20
7ons Total Raw Shale Charged, bss (67 .47 Organic Carbon, Wt % 2,27
Bed Height above Dist., ft Y Hydrogen (total), Wt % 0. z3
Type Air Dist. A0 xv. | LIQUID PRODUCT PROPERTIES
Bed Below Air Dist., i% 2 0il, Wt % 72 2
RATES AND QUANTITIES Density, 1b/zal AYT)
% Raw Shale, 1bs/{hr)(ft2) 450 Gravity, APIL 79, &
Spent Shaley % of RS Gy et Ash, Wt —
Liquid Product, lbs/hr Z2977 PRODLCT GAS PROPERTIES
0il Collected, gal/ton RS 20, 2 | Water Vapor, 1bs/MSCF(dry) £ 2
Air, S5CF/ton RS (dry) L7200 0il, 1lbs/MSCH(dry):ae o, )8
Total Recycle¥, SCF/ton RS{wet)] ,, 720 | Analysis (dry)
Dilution, SCF/ton RS (wet) — €02, Vol % 73.$
Calc.Vent Gas SCF/ton RS(dry) | s oo 05, Vol % o/
Gas Losses, SCF/ton RS(wet) 57 N2 + Argon, Vol % 8z. 2
Propane, SCF/ton RS /5.5 ¢y, Vol % 2, 4
TEVNFERATURES AND HEAT BALANCE CO, Vol % %1
Retort Offgas, OF /42 Ho,. Vol % €
Spent Shale, F Se¢z. Other, Vol % /.9
Raw Shale, OF 97 Gross Heating Value(calc),Btu/SCH /<2
Recycle Gas Inlet, OF >/ & Carbon (Total), 1lbs/MSCH (dry) /2.9
Dilution Gas Inlet, OF — Bydrogen (Total), 1bs/MSCF (dry) /1
© Air Inlet, OF L O YIELDS AVD BALANCES
Retort Air Inlet, F /SO 0il Collected, Vol % RSFA 76,4
Heat of Comb. MBtu/ton RS 237 0il in Gasitt, Vol % RSFA 5.4
Heat Lost, MBtu/ton RS S/ 0il in Spent Shale, Vol % RSFA 6.0 g
RAW SHALE PROPERTIES Total Oil Meas., Vol % RSFA KO, 3 -
Fischer Assay, gal/ton RS 253 Carbonate Decomposition, % 7.3
0il, Wt 2 74 Water Recovered, lb/ton RS 55,3
Water, Wt % 0, 7 Ash Balance, % - As Neasured —
Gas, Wt % Z. 2 Ash Balance, % - Assumed P.S o0
Mineral COp, Wt & /78 Overall Balance, % 59, 7
Ash, Wt % £8. ¢ | Carbon Balance, % ~ Organic 26 L
Moisture, Wt % (Uncrushed) ) O £ et Carbon Balance, % - Total Jo/.4,
Carbon (Total), Wt & /6. ] Hydrogen Balance, % -~ Organic s,/
Hydrogen (Total)}, Wt % /67 Hydrogen Balance, % ~ Total TS5 R
Nominal Size Range, inchesg Yt~ k"] Water Balance, % 1/2.7
S % passing thru o537/ | MISCELLANEOUS
98 % passing thru 7. .50 Avg. Retort P, in HoO/ft ©.7)
Da }.090 AP Above Air Dist., in HoO0/ft O bl
Dy /478 NaCl Soln., Wt % -
Linme Rurner °F 960 NaCl Rate, gal/ton RS —
Comments CJQ{',?, //{ s Mo At if&’“’}"‘)ﬂ B ﬁ‘//v-/.e, 7o " T J—w/-—.&-gmw’ »':'// 6
GIMJ’J j ";’—’—-o-..f"" éf&nzef,._,. 2., 7M A 'et?“f.»f ’

#Measured Recycle + Dilution Gas

#% 0il Mist + Condensibles to 22 ofF
*%3% Rates are for moisture~free raw shale.

free basis,
Signed /,Cx/vﬂ /{Qg;:*&r»*/ DATF, % 4 00 (64 7 OSRC-10
\ ‘ | _ Revised 7/19/66

A1l shale analyses are on a. mm,w; o
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DRYGAS
OTHER
02
CO2DEC
OILCOL

DiL
TRECG

HVGT

TS
cocC

2080, C1049-2 7-1-67
A. YIELDS

FAY 7.987E 01
H2 3.482E 02
CHa 1.241E 02

co 2. 462E 02
coz 1.411E 03

B. METERED GAS RATES
RECG  1+193E 04
AIR 4+720E 03

Co MOL WT &

MUWG 2.8S7E 01
GBTU 1. 418E 02

D. COMBUSTION PRODUC
co2¢ 6.970E 02
CHR 1+546E 01

E. MATERIAL IN
ORGCIN 2.267E 02
MATIN 2+384E 03

F. MATERIAL OUT

~ ORGCVG  5.738E 01
ORGCOL 1.324E 02
UNRETC 040
ORCVGP 2.532E 01

Ge MATERIAL BALANCES

OVALL 9.965SE Ot
ASH - 0.0
ORGC 1.006E 02
ASHB =1+000E 00
He HEAT 1IN :
acoMB 4.370E 05
QPROP 3.998E 01
QSUMIN 5.047E 05
I. HEAT OUT
GMCO2D 1.227E 05
QAL 1o 2.650E 03
QGASL 1+523E 03
QSUMOT Se047E 05
Jo MISCELLANEOUS
ORCSS 2.268E 00
VPHM 6+248E 00

%1

MIEN Ml
EviD MELSASG

END OUTPUT

coMBCP

RSR

COKEC

ORH2VG
ORH20L
ORCSSP

ORH2
TC
TH2

@H20C
QOILC

QKEROD
QOFGAS
LBLOSS

VPOIL
WCG

6.004E
1«141E
6.004E
2.127E
2.021E

03
02
o¢
01
Oi

0-0 :
1.193E 04

HEATING VALUE OF VENT GAS

B«512E 02

oz
01

2.277E
1.293E

4.902E 02

3. 830E
8.635E
1747E
1.690E

o1
00
o1
ot

9+005E
1.016E
9 579E

o1
o2
01

04
04

1.089E
1.102E

9+ 440E
1«757E
040

04
04

1+163E~01
1.161E O1

MISTFA 3.543E-01

UNRETO
SSY
MH20

WVENTG
TGF

MUWDG
H20C
ORHZ IN

UNRETH
COKEH

ORCOLP
HCCVGP

o2BAL
VATER
GASL

QAIR
QRCYL

QH20V
asSs
HETLOS

TGL
PROP

0.0
Be 442E
5.833C

6+ 635E
040
3.029E

1.689E

3.225E

0.0

2+938E
5« 839E
1.238E

1.01%9E
1127E

1.572E

3¢742E

4.202E

3+765E
1768E
Se143E

4+ 552E
1+952E
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PROGRAM ID

s

P S—

USER IDENTIFICATION

1154

v VWM I T ML 8 Ay

Vi Esetw §

v

o [ 2080, . . CloFe-z 77 ¢ )
- WRS OLRS - TRS . B . © 7 MRs -
ez [Tacd (27 =71 [2ze%4 |
S L FA GRS CORS XA ‘ e v
> | es,3] 2.2 ][ +7,8] [?/5':124 T SHALE
__ASRS " CRs HRS _BP Y06 -
s [ ge8l [ st.s]1 [ 1ie7] [22.22] [ 122 | <
CRA MFA TA WPA ‘WA ALBHL .
s, o | 2 o) |ygol |73 ) (Ore] | O | <
CRRG ‘ MFRG | TRG' PRG | "CRTG MFTG RECYCLE At
s pess, e | | o) [ zes] | c7 | [ ae | |_cod <o
.CRDG MFDG TDG PDG '
).6.‘[ (),E,O I l S o ] [ pag I [ - I < Du_un.ow G
. L w . pp v N . PROPANE Ab
7 5,57[ [ i~y 1 [ /'27.9] 12'73,//’— ] l 0,0 & rzggbsmmc
Cwss ‘oLss G655 $5 . <
s le.s | I _o.e]l ool [ 2.9 o ven
Y €oss AssS css HSS 1S5S : gni?s '
o | ) [ 57.5] [¢.80] [c.23] | _s522] o
. oiLLp _cot HOL _poL wLP - | Lo .
v 23002l | g 1) | '7}7381 | 127 4] < proDUCT
. CRVG MFEVG JVG WG OILM M
e_
n isze o | o) [ 26e3] |_co)l | o.e] | o ~
‘ (] H . co0G 06 © NG VENT
e [ 7] _o [ 23.5] e,/ | lez.2] = Gas
N MEG €06 . HHG ) _076 ~ HG
wl gy [ A ) s8] 2.7 ] Lresz]) <
CRVP VPMF TVP pPVP
. < .
w il s.el [ z2d | v72 | [ 27 | T ver
TVPC VPOIL. VPW GL ~ . | PURGE
s [ s3 | [ s2.8] [ 39 [ 75.¢] e
. OPﬂON# .
1. B Enter *'1" 10 Colculute wiih Spent Shole Rote end Ash Analyses,
Or *'0"" to Colculats with Maosured Rates,
Or *-1"* 1o Colculote with Row Shole Rote cnd Ash Anolyses.
< 2. M Enter 1" 1o Calculate with Meazurad Molsture énd Miss,
Or *'0% 1o Colculate from Veat Purge Daota,
3. H Enter **1" to Colculate using Ratort £2,
) Or *'0" to Colculote using Retort #3, .
OSRC-9

Revised 5/1/6°
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LABORATORY ANALYSIS SHEET

ANVIL, POINTS QIL SHALE RESEARCH CENTER

Date Sampled 7-/-¢ 7 Run No. f S0 4/7*,&
© Sample Time: RS ;g /87 5 S8 X2 457 ’
PISOHER ASSAY . Q RETORT SHALE HOISTURE
@RAW SHALE @ PENT SHALE o FEf o wt %
Z
.25 e 0,0 Gal/Ton RAW SHALF FISCHER ASSAY
__MOISTURE
9/ P S.G., g/ml -
~ , 0,52 wt ¥
G S G, 6 0il, wt 7%
L. 0.5~ Wate:c:, wt %
?é« A 99, 2 Sp. Shale, wt %

0.3 Gas & Loss, wt %

J;é_féf e~ COKING TENDENCY

MINERAL CO,

(;;7€ @/(6 wt %

ASH (SHALE)

4’9/{’"
(57 (Ns.5 wi
_ MOISTURE
7 =y O SHALF. RICHNESS DISTRIBUTICHN
L34 S0 3 wt & (See attached graph)
CARBON

Y. o O SCREEN AVALYSIS
R\ @./.(..1_,._ NARAS oWt % (See back of this sheet)

HYDROGEN

&@ZQC ®5lg~wt%‘ i

BENZENE EXTRACTABLES

.._.'__._.. O . wt %

All results are "as received" unless noted. "Moisture" designates the moisture
content of the -48 mesh material used for "Ash", "¥ineral COp", "Carbon", and

.. M"Hydrogen", The "FA foisture" is for the sample used for the Fischer Assay.
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LABORATORY -ANALYSIS SHEET

AWVIL POINTS OIL SHALE RESEARCH CENTER

Date Sampled 7-1-C7 Run Nee (/069 2
LIQUID PRODUCTS
( D3 PUMPQUT T3 PUMPOUT _~

WATER, wb % e ¥ / /
GRAVITY, AP  )9.§ / / /
Oo‘n. ASU, wt % : / ! —rn
O DISTILLATION (See attached sheet - OSRC-2L)
@ VENT PURGE PRODUCT
OIL WT, g ¢33 1

WATER VOL, ml

6.0
GRAVITY OIL, API__ 4/.¢

s VENT GAS
Z/r(/ ———n
@ MAJOR_COMPONENTS () ca thru ©), plus n-Pentane
CO» 2257 vol % CH), . vol %
0, 0.1 v CoHy,~Coll ___, n
NQ é [ .5 i CBHS ) i
CH), Z . n C3Hg "
o = 4.l " i chHlo ' . u
H,, sy n CyHy, "
Ar 0.7 " 9{03}{6 ) o
p Others | .9 " n CeHy, . "
'
(\)) camson, 1z 1 1bs AiscEDC HYDROGEN, "/ .// ITbs/MSCEDG
s S " B e

SR REETN
DATE COMPLEPED Y= O 190/

CHECKED BY. 47/~ 7




SCREEN . ANALYSIS T TA SHEET

(TY-LAB)

-~y d

RUN NO.E-/0UJ—2  SAMPLE NO.. 72 DATE 2—/— & 7

UNIT T, T e 7 DESCRIPTION  yv/.n

APPROX. SHALE SIZE SHAKING TIME___/o /. ANALYSIS BY__22/470.

TOTAL SAMPLE WT, GROSS __2¢.7 —TARE___£.4 =NET_ 72,/ -~
SCREEN' SIZE WEIGHTS »

KEEIS (0TEANG lwesn | GRS | TAREINET M ISSREEN [ i # | Ui lreoneo oo ool el
~ - ) . < £ RETAINED | RETAIRED| PASSING
4.25 4.25 v

3.00 .00 125 [(0.3200)
2.50 223 | 6.7 | 3.6 2.50 ‘228 |G3252] Svo g% 00
2.00 2).8 | 202 ) 1. ¢ 2.00 | 5.250 | gasaa| p.11 78.95
.50 74,5 2 2, 1.50 | .750 0.5714 | 2067 94,20
.05 2.2 1)9.2 | 140 Los |:550 19229 | 19,44 2%. 76
0.742 20.9 | 20.5 b, 2 0-742 | 9,806 | 1116 | /0.78 /848
0-525 00,2 )& | 4, 0.525 | 0.634 | 1.577 1 5 .57 G.59
0-371 320 | Ja 2 | 2,02 0.37) | 0.248 | 2,232 | 32.99 2,70
0263 | 3 lzo.0 lyo28 | 4. 4 0-263 | 0.317 | 3.154 2 33 2,27
0.185 4 |9, xn , 2 0.185 | p.z24 4464 | 0. SL /. g/
0131 | 6 9.4 149.3 o L 013 | ousg | c.329 | 0.2 /.53
0093 | 8 110,85 | 20, ¥ ol 0.093| otz | 8928 | 5. 14 1 G801 | /.29
0.065 | 10 | /2,2 /2,0 i 0.065 0. i ¥ .z
PAN 2.2 {2l . 7 PAN /.23 o
TOTAL ON SCREENS AND PAN | o, , LOSS
0SS (BY DIFFERENCE)| |, TOTAL
TOTAL SAMPLE WEIGHT ™9,
%Y¢UM95RS IN PARENTHESES SHOULD 2E US‘ED”WHEN THESE Zm Di Ef‘gm Xi )
. SCREEN S1ZES REPRESENT THE TOP OF THE SHALE ~ +8m
SIZE RANGE. | ‘ VS i 2 X1 /D el 8
REMARKS: __ D2 [ 066 8| Zvpm X1 Dt | 4557
D+ /4725 :
OSRC-4
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