GAS COMBUSTION RETORTING - |
DETATLED RUN SUMMARY SHEET / 5 /}ﬁ/i& < 3/
Date 7~/ ~6 7
Purpose: 75 /el mrinle  Eht /2,..,//!‘“‘ i Sacd Oof ertd T 2t A M

IO ety il Foomd e TS AT, (W fD Al lom Gopmy )
GENERAL : SPENT. SHALE" PROPERTIES - -
Run No, C/096-2 | Fischer Assay, Gal/ton QO
Length, hours /7 Mineral CO2, Wt % /9
Retort Type Number 20 UIT Ash, Wt % 727, 7
* 0il Recovery System Number O—7 Carbon (total), Wt % < 57
7oss Total Raw ohale Charged, 1bs. /6% s¢c Organic Carbon, Wt & Z 8
Bed Height above Dist,, ft G Vo Hydrogen (total), Wt % 0.19
Type Air Dist, AD TV LIQUID PRODUCT PROPERTIES
Bed Below Air Dist., ft A 0il, Wt % 93 6
RATES AND QUANTITIES Density, lb/gal . 204
Raw Shale, 1bs/(hr)(ft2) 7.5 ¢— | Gravity, APL /G, <
Spent Shale, % of RS Z% 0 | Ash, Wt % —
Liquid Product, lbs/hr z47/ % | PRODUCT GAS PROPERTIES
0il Collected, gal/ton RS Z/.c Water Vapor, 1bs/MSCE{dry) & 2
Air, SCF/ton RS (dry) 2550 0il, 1bs/MSCF(dry J* 0, 200
Total Recycle¥, SCF/ton RS(wet)| /74 70 | Analysis (dry)
Dilution, SCF/ton RS (wet) — €02, Vol & 246
Calc,Vent Gas SCF/ton RS(dry) | 4o 74 05, Vol % 0.0
Gas Losses, SCF/ton RS(wet) L4/ Np + Argon, Vol % $97
Propane, SCF/ton RS 26./ CHy,, Vol % 7.3
TEMPERATURES AND HEAT BALANCE cO, Vol % %o
Ketort Offgas, OF /45 i, Vol % 6./
Spent Shale, F £ O (2 Other, Vol % 29
Raw Shale, OF 73 Gross Heating Value{calc),Btu/SCH ,zs
Recycle Gas Inlet, OF 2069 Carbon (Total), lbs/MSCi (dry) /2.7
Dilution Gas Inlet, °F — Hydrogen (Total), 1bs/MSCF (dry) | /o]
Air Inlet, OF //& | YIELDS AND BALANCES ‘
Retort Air Inlet, F &% 0il Collected, Vol % RSFA /9
Heat of Comb., MBtu/ton RS gz 01l in Gas¥*, Vol % RSFA Sl
Heat Lost, MBtu/ton RS LD 0il in Spent Shale, Vol % RSFA G. O
RAW SHALE PROPERTIES “Total Oil Meas,, Vol &% RSFA 07,5
Fischer Assay, gal/ton RS Z6. 2 Carbonate Decomposition, % s,/
0il, Wt % /0. O Water Recovered, lb/ton RS [0 &
Water, W % 0. 7 | Ash Balance, % ~ As Measured —
Gas, Wt & z, 2 Ash Balance, % -~ Assumed 5 1600
Mineral COp, Wt 5 /7.6 Overall Balance, % 56, G
Ash, Wt % 6% 2 | Carbon Balance, % - Organic G S
Moisture, Wt % (Uncrushed) /.0 Ect | Carbon Balance, % - Total G5, ¢
Carbon (Total), Wt % /6. € Hydrogen Balance, % - Organic Ses. 7
Hydrogen (Total), Wt % 1.£7 Hydrogen Balance, % - Total 75,2
Nominal Size Range, inches Ve -7 .”| Water Balance, % /jof. 3
5 % passing thru .37/ | MISCELLANEOUS (
98 % passing thru >, 5O Avg. Retort AP, in HoO/ft a.7%
Da 7. 07/ oP Above Air Dist., in HoO/ft &7
Dy /.578 | NaCl Soln., Wt % -
Line Burner ©f €50 NaCl Rate, gal/ton RS - —_—
Comments: i
*Measured Recycle + Dilution Gas
3% 0il Mist + Condensibles to @ €2 OF

¥% Rates are for moisture-~free rai shale.

free basis,

A1l shale analyses are on a.matetuie= T

mm/ﬁf/@ /8, (567

Signed /W(/:*Z“M‘:*/

~ Revised

03RC-10
7/19/66
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2080, C1049-2 7-1-67 -

Ae YIELDS |

FAY 8+.186E O1  DRYGAS 6.076E 03
H2 3.707E 02 OTHER, 2.370E 02
CHa 1.398E 62 02 0-0 ,
co 2J431E 02  CO2DEC £.505E 01
coz 1.458E 03 OILCOL 2.145E 01
B. METERED GAS RATES

RECG 1+197E 04  DIL 0.0

AIR 44585E 03  TRECG  1.197E 04
C. MOL WT & HEATING VALUE OF VENT GAS
MULG 2.917E 01  HVGT 7.612E 02
GBTU: 1.253E 02.

D. COMBUSTION PRODUCTS

coz¢ 6+338E 02  COC 2.236E 02
CHR 1.155E 01  COMBCP 1.150E 01
E. MATERIAL IN

ORGCIN 2.364E 02  RSR 4.936E 02
MATIN  2.375E 03

Fe MATERIAL OUT

ORGCYG 5«111E 01  COKEC  34616E 01

ORGCOL 1.408E 02 ORH2VG 8+623E 00
NRETC 0.0 ORH20L 1.858E 01

ORCVGP 2.162E 01  ORCSSP 1.530E Ot
Ge MATERIAL BALANCES A

OVALL  9.985E 01  ORH2 9.085E O1

ASH 0.0 - TC 9.896E 01

ORGC 9+647E 01  TH2 9.583E 01
ASHB  =1.000E 00

He HEAT IN

QCOMB  4.319E 05  @QH20C  1.070E 04
QPROP  3.056E 01  QOILC 1.172E 04
Q@SUMIN S5.009E 05

1. HEAT OUT

@MCO2D 1.428E 05 @KEROD 9+840E 04
QLIQD  3.254E 03 QOFGAS 2.073E 04
GGASL  S5.154E 03 . LBLOSS 0.0
QSUMOT S.009E 05

Je MISCELLANEOUS

ORCSS  2.179E 00 VPOIL  2.002E-01
VRl Ce284F 03  WCG 1:167E 01

MISTFA 5.949E-

UNRETO 0-0
SSY 8.297E
MH20 6+043E

WVENTG 60438E

TGF 0.0
MWDG 3+064E
Heoc

2.097E

ORH2IN 3+23%E"

UNRETH 040

COKEH 2.224E
ORCOLP 5+955E
HCCVGP 1+012E
02BAL  1.014E
WATER  1.083E
GASL 4041 4E
QAIR 2.110E
QRCYL  4.444E
QH20V  3.765E
@ss 2.029E
HETLOS =-1.005&
TGL 4+543E
proe 2.6127
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HEAT AND MATERIAL DALANCE FOR PiLOT RETORTS ~ DATA SHEET

. — . —

.‘-"a;‘unsé pgocm,.; b S = - USER IDENTIFICATION ”;
o | 2080, . 2 /0#5-3 7-/=b 1
. WRS | OLRS - TRs B . . Mks <«
V[ e,z ] Lol [ 23] [~ | [27258.0] .
. kA GRS CORS XA ‘ ‘ eAw .
2 [ 2(0.3] l ?:3 ‘ [ /7,‘-{’] [§§r22~[ : © [T smaLe
___ASRs . cRrs HRS 8P 106 ' ' ‘
s [ ee2] [res] [reer] [22.45] | 125 ] | -
CRA ' MFA TA wa WA eewL
ey 1 70} 8] 7] losre] [0 ] <——ar
CRRG MFRG | TRG : PRG "CRTG METG RECYCLE A
s k7se | [ 1.0 ] [ 25 ] Ltz | lae]l [ o] < romos
, . CRDG MFOG  TDG POG ' , N ,
¢ lo, o | |lo.o ]| o | | o ] ' - < DILUTION G
P L PP v N - _ PROPANE A
: 7 (58’:3] [ G. ¢ } [ 7278 l [225.3 l .L_ C),Ol ‘ <“”§2§‘,;§”'“‘
Cwss * oLss ' 6SS 33 ' ‘ | V
o los | |0l o0 |_o.9 | | |
B €oss ASSS css HSS 1SS , §§§§f;‘
v Lrs,.9] Us2z.z] [ewsz | [o./9 ] [ Coc] |
. oiLLe _coL HoL _pot WLP - Loun
.10 [ZZS’/ .3-] I 5’51“./| [ /!, /l [ 7y 804'| [ i’ -/' < provUCT
. CRVG o MFVG TVG. WG OiLM M «
n ot sl | sl zes | | el | oo | @
' < H . CO06 : oG " NG
w[z2z] [ © ] [22.0) [26,0] [(55.7] e
MEG cos . HHG . o6 HG
wl 23|l ol e ] [ 5.9] [reer] 7
CRVP  vewr we e _ “«
14 [ S .7] [ 2,2 l [ /73 I [ 28 [ _ - vez.m'
TYPC VPOIL VPW 6L ) : - | Ppurce
s | g2 || _g0.9l | 4.0 | 2.6 ] o o
oénon.s: .
1. B Enter *1' 1o Colculate with Spent Shole Rote end Ash Ancolyses,
Or 0" 1o Colcvlate with Measyred Rates,
Or "-1'" 10 Colculote with Row Shuls Route ond Ash Analyses,
- 2. M Enter *'I'" to Colevlate vwoith Kicozured Malsture and Mizs,
-Qr *0" 10 Colculate from Vent Purge Dota,
3. H Enter *1" to Colculate using Retort #2,
. Or 0" 1o Colculote uslng Retort £3.
- OS8RC--9
S Deovutonsd 721 /70
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LABORATORY ANALYSIS SHEET

ANVIL POINTS OIL SHALE RESEARCH CENTER

Date Sampled V/2 /( 7

Rurn No,

Sample Time:

RS (17 53 S8 /(L‘Vﬁf/

C 1049~

,g/ FISCHER ASSAY /

(::)RAW SHALE

2.5, 0.0 _
0913 —_—
7.9 o, 0
.7 Q.5
§e, ! 77. %
2.3 . c. 2

\NT:

MINERAL cop

2L &
{7' g ' @ !f}fo 2
ASH (SHALE)
2 e
Gb&:i, G2
MOISTURE
25 Do
(223 0.3 Ot 2
CARBON P s
Ve
é‘@ {Lo i @ é o 2
HYDROGEN g)
A
é}(ng ). (L C .09

BENZENE EXTRACTABLES

O—

(;Z)QPFNT SHALE

: ;ixa}b%

O

All results are "as received" unless note&.
content of the -L8 mesh material used for "Ash",

Gal/Ton

5.G., g/ml

0il, wt %
Watef, wt %

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

COKING TENDINCY

wt %

wt %

wt %

wt &

wt %

O RETORT SHALE MOISTURE
l l [ o Wt %
%N
RAW SHALF FISCHER ASSAY
_ MOISTURE

O0:S3 wtk

O SHALE RICHNESS DISTRIBUTION

{See attached graph)

O SCREEN ANALYSIS

{See back of this sheet)

"Moisture" designates the m01sture
"¥ineral COp",

11
"Carbon , and

- ZHydrogen . Ine TA rolsture’ i for the sample used for the Fischer Assay.
COMTENTS
DATE GO PLETTED AR 184 CHECKED BY A
R Cltivavr

Rewt and &/007/66



LABORATORY ANALYSTS SHEET

ANVIL PQINTS OIL SHALE RESEARCH CENTER

. -

Date Sampled 7-7- (7 Run Ne. (. /(0 4 9= 3

T

04

LIQUID PRODUGTS
D3 PUSFOUT , T3 PUMPOUT
2 3 L 1 2 _.
WATER, wt % Lo \>/\/ \\/ —

GRAVITY, ®API 7.5

OQTIT. ASH, wb %

———————————"

O DISTILLATION (See attached sheet — OSRC-2L)
&Lﬁ’ VEXT PURGE PRODUCT
P OIL 4T, g aNiire
WATER VOL, ml o7 0
GRAVITY OIL, CAPI_ 4/, §
5 : VENT GAS
é MAJOR COMPONENTS O Cy thru Cp,, plus n-Pentane
C0p R4 C wvol % CHy, . vol %
02 _o.0 o CH),~CoHg n
N, 5"..C m C3Hg L
CH), z .3 » CaHg "
co -y, 0 on ' i Chﬂlo . 1
H2 /: . i n n ChHlo . u
Ar Q.7 " ' foqHg ) "
Athers 2 .9 " _ n CcHyy . "
() carson, 134 1ws/iscEDG HYDROGEN, _/_. o/ 1bs/MSCIDG
COMIIBNTS
L3 1857 o
DALE COUPLENLD CHECKED B ¢/

neRf_Ion T
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RUN NO. Yol B

UNIT__Z 5 =
APPROX. SHALE SIZE

S

SAMPLE NO.__-Z
DESCRIPTION __~

P

e

-

SCREEN . ANALYSIS D TA SPEET (TY- LAB
DATE

/7._

\k

Ly - e SHAKING TIME /& ANALYSIS BY v »</ <
TOTAL SAMPLE WT. GROSS _ 4¢3 —TARE_ £. & =NET__ £ 7
SCREEN' SIZE WEIGHTS ,~
Eaas |OZNG (esn | oSS | TARE INELWENIISSREEN | 0% | Ui leefoven| somaien| b
| RE ) : = \ AINED | RETAINED]| PASSING
4.25 4.25 R
3.00 . 3.00 (3.125) €0.3200)
2,50 Js52 1 41 925 2.50 |‘5:788 |0.3832] 3.9¢ GLos2
2.00 20¢ | 90,0 FRE 2.00 | 5,250 | omsaqq | 2006 75, 54>
.50 A n 3.5 | L8 .50 | i.7r0 0.5714 | 2L-z27 9.6
.05 20,61 0o | H l.os [©:2850 Q0B89P 49,05 2,55
0.742 O%. 0 | Lo g | 0.742 | p.gos | 1.116 /2.26 /5.2
0.525 e R A A 0.525 | 0.624 | 1.577 | 9.08 1020
0-371 5.8 1Zg o 9. - 0.37) | 0.a48 | 2,232 | 4.4 /.0
0263 | 3 | 20.7 185 | o 2 0.263 | o0.317 | 3.154 2.80 Z2.5¢.
0185 { 4 | ,9.0 |- S8 L d 0.185 | 0.224 | 4464 | .64 /42
0131 6 f o L/ - 0131 | s 6-322 | 0. /b /. 7¢
00931 8 | 94,7 | 2~ & 0 0.093! o.n12 8.928 o GE 28 )70
0.065 | 10 | |G. ¢ 20 , ) 0.065 &, 16 A=
PAN 20 1D , PAN 2. L6 o
TOTAL ON SCREENS AND PAN L ¥ LOSS |
L0SS (BY DIFFERENCE)| ¢ TOTAL
TOTAL SAMPLE WEIGHT o9 |l
S NUMBERS N PARENTHESES SHOULD 2E USED WHEN THESE Zm-gi Ef!gm X1
© SCREEN S§IZES REPRESENT THE TOP OF THE SHALE +8m
SIZE RANGE. « V'3 amDi Ziem ¥ /D |n.9/756
REMARKS: Da /.0 70l Seapm Xi Di /. 5059
| Dv |/ 5783 |
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