GAS COMBUSTION RETORTING

~ DETATLED RUW SUMMARY SHEET — /65 130! 87/7
Date 6~ 26~¢77
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GENERAL . : SPENT SHALE PROPERTIES
Tun No. 0 J97-S | Fiecher Assay, Gal/ton a4
Length, hours ] 2. Mineral COp2, Wt % /7 2
Retort Type Humber 720 TVIT Ash, Wt % o, 7
011 Recovery System Number ) Carbon (total), WC % 5,
7oits Total Raw Shale Charged, lbs. GG 64 Organic Carbon, Wt % > 7
Bed Height above Dist., ft G L Hydrogen (total), Wt % oz
Type Air Dist, A D LIQUID PRODUCT PROPERTIES
Bed Below Air Dist., It /. 0il, Wt % A Re)
RATES AND QUANTLTIES Tensity, 1b/2al 5577
Raw ohalc, lbs/(nr)(ft2) 20/ Gravity, APIL o £
Spent Shale, % of RS s/, < | Ash, Wt % -
Ligquid Product, lbs/hr /75/ 4 | PRODUCT GAS PROPERTIES
0il Collected, gal/ton RS Z 57 Water Vapor, lbs/MSCF{dry) < 4
Air, SCF/ton RS {(dry) G710 011, 1lbs/MSCF(dry ) 0,777
Total Recycle¥, SCF/von RS(wet)| /3450 | Analysis (dry)
Dilution, SCF/ton RS (wet) — co7, Vol 7% 74z
Calc,Vent Gas SCF/ton RS(dry) SL7O 05, Vol % 6.0
Gas Losses, SCF/ton RS(wet) SO No + Argon, Vol % 7.7
Propane, SCF/ton RS 27,9 CHy, Vol % 2. 6
TEMPERATURES AND HEAT BALANCE ' €0, Vol % 7z
Hetort Offgas, OF 4.0 Ho,.Vol % &/
Spent Shale, F Srz Other, Vol % %z
Raw Shale, OF g Gross Heating Value(calc),Btu/SCH /=/.7
Recycle Gas Inlet, OF 295 Carbon (Total), 1bs/MSCi (dry) S
Dilution Gas Inlet, OF — Hydrogen (Total), 1lbs/MSCF (dry) | / of
Air Inlet, OF /<o | YIELDS AVD BALANCES
Retort Air Inlet, F /5O 01l Collected, Vol % RSFA §32 4
Heat of Comb, MBtu/ton RS EA 0il in Gasit, Vol % RSFA i
Heat Lost, MBtu/ton RS G G- O0il in Spent Shale, Vol % RSFA ), &
RAW SHALE PROPERTIES Total Oil Meas., Vol % RSFA 2
Fischer Assay, gal/ton RS 20,7 Carbonate Decomposition, % g &
0il, Wt % /07 Water Recovered, lb/ton RS SO,/ ,
Water, Wt % 0. ¢ | Ash Balance, % - As Measured — T
Gas, Wt @ 7. & Ash Balance, % - Assumed 2.5, (6o
Mineral CO2, Wt & /%, ] Overall Balance, % SF &
Ash, Wt & £ & | Carbon Balance, % - Organic Ga,8
Moisture, Wt % (Uncrushed) A4 Carbon Balance, % - Total i
Carbon {Total), Wt % /6. 9 Hydrogen Balance, % -~ Organic 2
Hydrogen (Total), Wi % 7 95 Hydrogen Balance, % - Total o7, X
Nominal Size Range, inches Y- 7 7] Water Balance, % 33, 4-
5 % passing thru 535/ | MISCELTANEOUS
98 % passing thru 2.50 Avg. Retort &P, in HoO/ft T
Da ~ 7. /35 | oF Above Air Dist., in HpO/Tt 5.29
Dy ) 620 NaCl Soln., Wt % —
Live Borner ©Or G 74 NaCl Rate, gal/ton RS —
Comments: }? Loty £ 85 g o RV ST T o Ay S Ay U S Cf:,.;u:f' /‘K:ZC:_
,zn’iﬁ-ﬂ’»é!{ fo gt £ 4 N, RO A ff;‘:::"\»!n-/“ .
rd g
#Measured Recycle + Dilution Gas
¢ 01l Mist + Condensibles to g3 OF ‘
#3% Rates are for molsture-fre€ raw Shale, All shale analyses are on a.medetwrw=""
free basis. e
< E . o
Signed /:i;w"ﬁ/ ___{«f,;Z»;-irfa-f—f DR Loy 4P S .
A e e R T O5HC-10
Rt Revised 7/19/66
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Ae YIELDS

FAY Be364E O1  DRYGAS

H2 3.461E 02  OTHER

CHa 1.475E 02 02

co 2.383E 02 . CO2DEC

co2 1¢373% 03  OILCOL

B. METERED GAS RATES

RECG 1+362E 04 DIL

AIR 4¥210E 03  TRECG

C. MOL WT & MEATING VALUE OF

MULIG 2.940E 01  HVGT

GETU-  1+367E 02.

Do COMBUSTION PRODUCTS

co2C 5.951E 02  COC

CHR. 1.307E 01  COMECP

E. MATERIAL IN

ORGCIN 2.794E 02  RSR

MATIN  2.349E 03

F. MATERIAL OUT

ORGCVG 5s184E 01  COKEC

ORGCOL 1.673E 02  ORH2VG

UNRETC 3+314E 00 ORH20L

ORCVGP 1+85SE 01  ORCSSP

G. MATERIAL BALANCES

OVALL  9.941FE 01 ORH2

ASH 0.0 TC

ORGC 9+4S0E 01  TH2

ASHB  -1000E 00

He HEAT IN

QCOMB  3.936E 05  QH20C

QPROP  6.233E 01  QOILC

@SUMIN 4.715E 05

I. HEAT OUT

@MCO2D 1+321E 05  QKEROD

QLIGO  3+338% 03  QOFGAS

QGASL  7.607E 03  LBLOSS

QSUMOT  4+715E 05

Je MISCELLANEOUS :

ORCSS 2754 00  VPOIL
UG

5:67T4E 03
2.383E 02
0«0 ,
2.252E 01}

245658 01

00

VENT GAS

7{75?3 02

2.156E 02
9.197E 00

3+006E 02

4¢160E 01
8.093E 00
2.208E 01
1.608E 01

8«660E 01
9+708E 01
8+ 825E 01

6+311E 03

1.392E 04

10124E 05

1+888E 04
040

1.818E-01
1.021E 01

MISTFA
UNRETO
SsY
MH20

WVENTG
TGF

MUDG

' H20C

ORH2 I

UNRETH
COKEH
ORCOLP

HCCVGP

02BAL
WATER
GASL

QAIR
QRCYL

QH20V
ass
HETLOS

/
TGL
PROP

44337E-01
1.394E 00
B«154E 01
5.005E 01

5.513E 03
0.0

3.069E 01
1+752E 0}
3+816E 01

3:891E«01
2+ 488E 00
S5.987E 01
9«354E 00O

9«953E 01
9+343E 01
B+065E 02

4.272E 03
S.332E 04

3.824E 04
1.586E 05
4+010E 02

2.876E 03
QmSS?E'OI




o HEAT.AN& MATERIAL BALANCE FOR PiLOT RETORTS ~ DATA SHEET
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o {2080, ¢gro77-5 /2607 I
WRS OLRS : . B ‘ <«
v oo 1 L .71 25 ) [ ~r ] leeeeseol 1
S . FA GRS XA oA
2 | z30,7] | 2:4’ || | 55,22 ] T SHALE
___ASRS . CRS BP
s L es.8l L8l | /.95] [22.30] <
CRA ‘ MFA | WA .
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S LI ,W‘ PROPANE A
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w| s27) [ o | 2¢2] [o,0] | s8e7] TGS
- MEG €06 . . _076 N
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V 1. B Enter 1" 1o Colevlate with Spent Shole Rate and Ash Analyses,
Or *'0" 1o Calcvlote vrith Meosured Raizs,
Or 1" to Calculate with Row Shale Rote ond Ash Anclysas,
- 2. B Enter I' to Caleulote with Meozured Molsture énd Mist,
’ Or *'0" to Calculots from Vent Purge Dota,
3. H Eunter **I" 1o Colculate using Retort #2,
. Or *0" 1o Ca!cu’grc using Retort #3,
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LABORATORY AMALYSIS SHEET
ANVIL POINTS OIL SHALE RESEARCH CENTER
Date Sampled A C-~20-67 Run WNo, C /0 ‘;'/7"“(

" Sample Time: RS /§£/8" ; SS 22{5“

FISCHER ASSAY - 9 O RETORT SHALE MOISTURE

(5% 'y
\ @RAW SHALE SPENT SHALE . 0»6 /06w %
¢ Jc, 3 9., & Gal/Ton @ RAW SHALF FISCHTR ASSAY
) | MOTSTURE |
e (Z'f\‘ﬁ .ﬁ'ﬁz S.G., g/ml
CR wt %
VN 6.2 0il, wt @

0. _  Mater, wt %

ﬁ*___ 99.4 _  Sp. Shale, wt %
? é a0t Gas & Loss, wt %
fia ?* a'oAte . COKING TEWDENCY

L MINERAL Cop w\\ 3s

- @L_L. @!__:3_ wt %
8 ASH (SHALE) | -/L'\%

®C§ 2- @,Dc R wt%

41, HOISTURE

(::) SHALE RICHNESS DISTRIBUTICHN
(See attached graph)

@jjﬂf; wt %
2 CARBON
Ib’t% @ ! _ O SCRETN ANALYSIS
_Z.:i\_s_ Wt % (See back of this sheet)

P HYDROG“N

@ L5 .\@c?«[ wt

BENZENE'EXTRACTABLES

A1l results are "as received" unless noted. "Moisture" designates the moisture

content of the -L8 mesh material used for "Ash", "Hineral COy", "Carbon', and
“Hydrogen", The "FA doisture" is for the sample used for the Fischer Assay.
COMIENTS
e . oL
DATE COLPLETED RNk, CHFCKID BY e
\d‘ﬁ.l l‘ [ 2 8 U * ) 7
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LABORATORY ANALYSIS SHEET

ANVIL POINTS OIL SHALE RESEARCH CENTER

[ S

Date Sampled A -2(-( 7 Run Ne.. f Vo7 (,é'?/nSM

LIQUID PRODUCTS
D3 PUPOUT T3 PRIPOUT

1 2 34 L 1 2
WATER, wt & e / / / —

GRAVITY, °API _ 2 ¢.( / / /
7

O(m. ASH, wt %
O DISTILLATION (See attached sheet - OSRC-2M)

| VENT PURGE PRODUCT
{& OIL WT, g LE3.0
WATER VOL, ml (oo

GRAVITY OIL, CAPI 44/, £

,/ YENT GAS

@ AJOR COMPONENTS () ©1 thru ©), plus n-Pentans
COp 24 2 vol % - CHy . vol %
0o g O n CQth(}QHé n
N, 58.0 L | C3Hg "
CH), A L | Clg "
GO - t/ ‘Z 1] i ChHlo . ||
H2 {‘ . ] it n chHlO L1
Ar 0 .7 " ¢c3H6 ] L

Q}!%thers 4/ Z o ) S T R— "
E/{ hS / i & é’

@ CARBON, 5 x, Tbs MSCFDG

() HYDROGEN, _“Frs(-£&-1bsSCEDG

COMIENTS

.a? <O 4AnnT

DETE COMPLELED wiis w0 U 104 CHECKED BY S esT
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'SCREEN' ANALYSIS D/ A" SHEET (TY-LAB)

RUN NO._ dws v - & SAMPLE NO._ iy DATE _¢-civi-n 7
UNIT__ L 7t = DESCRIPTION ~
APPROX.SHALE SIZE _2 2 SHAKING TIME___ /2o 200 A\JALYSS BY e
TOTAL SAMPLE WT. GROSS B¢ 7 -~ TARE__ 4.4 NET /0. [
SCREEN" SIZE WEIGHTS | | |
Sﬁ?ﬁiém or;zmme MEsH | GROSS | TARE  |NET WT |} |SCREEN D % | v "%‘ | cum. f/‘éﬁ o
REQD, |ZE LBS. LBS. [RETAINED|||| SIZE i |RETAINED |RETAINED| PASSING |
4.25 14,25 e \
3.00 - | .00 |3125) [(0.3200) , .
2.50 e | e | oool||[ 280 [958 ['0285%) K6s 73,26
2.00 AR ORA L 2.00 | 5,250 | oas4as | 22,66 ' §0.70
1.50 34 (23 ¢ /0,7 .50 | 1750 o.5714 § /3, 70 G, OO
.05 1335 179221 gy.siil ros 19252 195028 ez | 12847
0.742 299 (1 20% 7.7 0-742 | 9.896 | 1115 | ) 1. 14 /755
0.525 255 1/94 7,2 0.525 | o.634 | 1.577_| €.94 g 59
0-371 P25 1)%2 0.371 | o.ase | 2,232 | %23 %3¢
0263 | 3 |90 b L) s 2.,/ 0.263 | p.317 | 5154 z2.67 /. §7
0185 | 4 |9 91,94« P 0.185 | o.z24 | 4464 | 0.5 {4
0131 | 6 | /9 5 /% ¥ L0331 | oiss | s.320 | 0013 | /o3
0093 | 8 |am= |9m / 0.093| oz | s.028 | 0.]3 |92+ | d.50
0.065 | 10 /&/,:g P 0 0.065 O 00 ST
| PAN SR VIN e PAN 0. 90 O, DD
TOTAL ON SCREENS AND PAN 29, 1055 — - —
L0SS (BY DIFFERENCE — l|{|ToTAL [ 00 9] ~ -
TOTAL SAMPLE WEIGHT — : - - —
gg:?é'; s»s;?aspmrag;;‘gégéiw‘ Sfi‘iéw'ro%g cgs‘r::z WHS:-}«NALTE ZvomDi | [ fec 71 | Z Fem X
SIZE RANGE. /SremDil0 8754 | Edem¥i /D
REMARKS: 2 |lIZude] BlmXid
: Do [ 62cizZ
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