GAS COMBUSTION RETORTING

o

DETAILED RUN SUMMARY SHEET 05 (3018024
Por i th? v
pose: J o Lot Lhﬁ‘\»"w&;’ W-&«—&."Z% d«v/’ Apy o P AR A I
.im AL ot rn &.—ww/mhz}/ Aar‘?b /EM (}:’///(7 el edivn b irn S nm 7
GENERAL » ) SP&VT SHALE PROPERTIES
"Run No, l/o3E-3 | Fischer Assay, Gal/ton 0.0
Length, hours /2 Mineral CO2, Wt % K 7
Retort Type Number 7 Vil Ash, Wt % 2/, 7
0il Recovery System Number 00—z Carbon (total), Wbt % (22
7b45Total Raw Shale Charged, dbs. /20.80 Organic Carbon, Wt # 2.27
Bed Height above Dist., ft 1A Hydrogen {total), Wt % .17
Type Air Dist. AD 71| LIQUID PRODUCT PROPERTIES «
Bed Below Air Dist., ft /[ 0il, Wt & I3 7
RATES AND QUANTITIES _ ' ‘Density, lb/gal 7789
Raw Shale, lbs/(hr)(ft2) 205 Gravity, APL IR
Spent Shale, % of RS g/, ¢ Ash, Wt % oy
Tiquid Product, 1bs/hr ~ 25+ | PRODUGT GAS PROPERTIES
0il Collected, gal/ton RS 24 ¢ Water Vapor, 1bs/MSCF(dry) i 2
Air, SCF/ton B (dry) 4540 0il, lbs/MSCF(dry )« ©./77
Total Recycle¥, SCF/ton RS(wet)| /z£20 | Analysis (dry)
Dilution, SCF/ton RS (wet) — €02, Vol % 22 |
Calc.Vent Gas SCF/ton RS(dry) |/. »& 0o, Vol % 0.0
Gas Losses, SCF/ton RS(wet) Xy Np + Argon, Vol % <% 9
Propane, SCF/ton RS 0.7 CH),, Vol % z.6
TEMPERATURES AND HEAT BALANCE ; Cco, Vol % 4z
Ketort Offgas, OF [/ 40 Ho,. Vol A 6.9
Spent Shale, F S/3 Other, Vol % %3
Raw Shale, ©OF g Gross Heating Value(calc),Btu/SCH /34
Recycle Gas Inlet, OF 27 / Carbon (Total), 1bs/MSCF {(dry) /2.4
Dilution Gas Inlet, °F — Hydrogen (Total), 1bs/MSCF (dry) | //4
Aiy Inlet, OF /2 ¢- YIFIDS AND BALANCES
Retort Air Inlet, F /24 0il Collected, Vol % RSFA S THA
Heat of Comb, MBtu/ton RS G2l 0il in Gasi=:, Vol % RSFA 6.3
Heat Lost, MBtu/ton RS 25 0il in Spent Shale, Vol % RSFA .0
RAW SHALE PROPERTIES Total 0il Meas., Vol % RSFA 22,
Fischer Assay, gal/ton RS 3O, | Carbonate Decomposition, % 73.3
0il, Wt % /. Water Recovered, 1b/ton RS 2.7
Water, Wt % o Ash Balance, % - As leasured —
Gas, Wt % 2. 4 Ash Balance, % - Assumed X
Mineral CO2, Wt /7.¢ Overall Balance, % &5, L
Ash, Wt % (¢. ¢ Carbon Balance, % - Organic 7E =
Moisture, Wt % (Uncrushed) .95 Carbon Balance, % - Total &7, 5
Carbon (Total), Wt % 7¢.0 | Hydrogen Balance, % ~ Organic EYAA
Hydrogen (Total), Wt % 7.¢4 | Hydrogen Balance, % - Total 72,9
Nominal Size Range, inches 44”-z%'| Water Balance, % 94.¢
S % passing thru .27/ | MISCELLANEOUS
98 % passing thru 7 .so Avg. Retort &HP, in HoO/ft 2,54
Da /073 &P Above Air Dist., in HoO/ft 5.9
Dy . )¢5 NaCl Soln., Wt % —
Line Borner OF g&o | NaCl Rate, gal/ton RS —
Comments:

J'/" 7AI7L’?A L $y ey Vﬁ‘?‘"'z/ ’ 4

#Measured Recycle + Dilution Gas
#% 0i) Mist + Condensibles to

free :i§é§.
C il

Signed

77 OF

##% Rates are for moisture~free raw shale.

All shale analyses are on a mns=tws<™"
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774100 ‘
2080, C1048=3 6=-29-567

A. YIELDS

FAY 8+164E 01  DRYGAS
H2 ~ 4.212E 02  OTHER
CH4  1.587E 02 02

co 2.564E 02  CO2DEC
co2 1.410E 03  OILCOL
B. METERED GAS RATES

RECG 1.259E 04 DIL
AIR 40543E 03  TRECG
Co MOL WT & HEATING VALUE OF
MWWE  2.930E 01  HVGT
GBTU  1394E 02

D. COMBUSTION PRODUCTS
CO2C  6.270E 02  COC
CHR 1.206E 01  COMBCP
E. MATERIAL IN

ORGCIN 2+647E 02 RSR
MATIN  2.370E 03

Fe MATERIAL OUT .
ORGCVG 5¢398E 01  COKEC
ORGCOL 1.609E 02  ORH2VG
UNRETC 040 ORH20L
ORCVGP 2.039E 01  ORCSSP

G+ MATERIAL BALANCES

OvALL 9«961E 01 ORH2
ASH -’ 0.0 TC
ORGC 945228 01 TH2
ASHB =1.000E 00

He HEAT IN :

QCovB 4.260E 05 QH20C
QPROP 3.112E 01 QOILC
OSUMIN 5.026E 05

I. HEAT OUT :
@HMCO2D 1343E 05 OKEROD
QLIQo 3:690E 03  QOFGAS
QGASL 8.872E 03 LBLOSS
QSUMOT S.026E 05

Je MISCELLANEQUS

ORCSS 2.27tE 00 VPOIL
VP 4+307E 00 YCG

YTy A e 0w g e
CHL PERREAGE

SYSTEM CLOSING

-~GOODBYE

6+104E 03
2+625E 02
0.0

2.329E 0t
245758 0Ot

0.0
1259 04

VENT GAS
B« S06E 02

2.358E 02
1.033E 01

3.948E 02

3.713E 01
93445 00
2.124E 01
1+ 403E 01

9+157E 01
9.753E 01
9+386E 01

1.055E 04
1+340E 04

1.096E 05
2.076E 04

0.0

1.767E=01
8+306E 00

MISTFA
UNRETO
SSY
MH20

HWUENTG

TGF

MUDG
H20C
ORH21IN

UNRETH
COKEH

ORCOLP
HCCVGP

o2BAL
HATER
GASL

QAIR
QrRCYL

QH20V
QSs
HETLOS

TGL
PROP

40600E-01

0.0
Be176E
5.270E

5731E
0.0

3.032E

2.021E

36¢544E

0.0

1 «864E
6+030E
1.006E

9.960E
9. 4380
9e254F

2+760FE
40993E

3+905E
1+616E
24 473E

N

3: 616K
2.018E

01
01

03

ot

01

o1

00
ot
01
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RUEAT AND MATERAL RALAKUE rUR LU RETURTY —~ DATA oIkl

.«

USER IDENTIFICATION

" PROGRM.';ID < - “ -
2080, ] C/0#8-3 6/z G /e 7 I
WRS OLRS TRS . B . R MRS .
[ 8] A3 [ %] =71 [z1779.9] |
. EA GRS CORS XA ‘ e
[ 301/ l [ Z'IGL ] [ /7:81< l 55,22-[ ——.SHALE
__ASRS " RS HRS 8P 706 '
[ ccsl g 0] [ 1,82] [220.92] [ _s20 ] )
CRA ‘ MEA TA | PA wa V’LBHL :
Bat.o | [ 701 [ z2/] [ s2¢] [ewre] [ ]| <—nr
. CRRG MFRG ‘ fRs : PRG | 'CRTG MFYG RECYCLE A
lz25,¢ | [ sio ] [ 22/ ] [ 27 | lac.o ] [ _cod <romies
. Vcrwc; MFDG 706 POG ,
loce] [as] [Co ] o] oo
P ™ . PP ' v N PROPANE A
¢ 22| | o] [ reez] 206, 7] |_o.ql e
Cowss * oLss GSS 33 |
le.s | [ o] | 0wl | _o.d o
d coss ASSS css HSS 185 SHALE
L x72]) [ 87,7 [6.83 ] [6er7 ] [ 572 ] |
oILLP _coL HOL poL wLP Liauio
[ ,2095.0.! l ;94'./| l 7/, /l L7. ?gfjl [ /5 £ . 7] < PRODUCT
CRVG MEVG VG WG oiLM M -
ozt [ 7.0] [ 259] [ o.e]l | _o.ol | o |
' CG H . CO0G : oG * NG VENT
[ 727l | o ][ 23.7] [e.0] [_s#.9] " Gas
_ MEG . o6 . HHG o016 HG
[ 2Q|é I [ QL.Z_].[ é’cq‘]Alvyd 3 l [ /e/§LI <
CRVP VPMF TvP pVP |
. € .
L =2.9) [ 2.2 _ss| |32 | . Vet
TVYPC VPOIL VPW GL - [ pusrce
L 77 | | _<sg.2l | 7.8 [ so.5] e
OPTION%:

L B Enter *1' to Calevlate with Spent Shole Rote end Ash Analyses,
Or 0" 1o Calculote with Bzosured Rotes,
Or -1 to Colculutz with Row Shule Rote and Ash Analysezs.

v

3. H Enter *"1" to Calculate ysing Retort #2,
Or **0'" 10 Colculate using Retort ¥3.

Enter *'I'" to Colculate with Measured Molsture ond Mist,
Or **0" 1o Colcolate from Yent Purgs Dota. -

- OSRC~-8

Peviscd 5/1/6



LABGRATORY ANALYSIS SHELT
ANVIL POINTS OIL SHALE RESEARCH CENTER

Date Sampled (-5 0- 67 ' Run No. O/ &~ 3

.. Sample Time: RS pg ;4 3 SS

j,F{SFHER ASSAY ,@ O RETORT SHALE MOISTURE
[RAW SHALE PENT SHAL G.95 4
i i SPENT SHALE e wt &
2558 Y, Gal/Ton "~ RAW SHALF FISCHER ASSAT
o o . y MOISTURE ,
C <t —  5.G., g/ml .
s —— PR S .3
oY wt %
J.!._f.é’._... 0.0 0il, wt 3
4 ‘? .
N o i é____ 0.5 Water, wt %
4.
:ﬁ;ﬁ.‘;L ¢ ,3  Sp. Shale, wt %
o, 2 Gas & Loss, wt %

.séz,g Vigwg  COKING TENDENCY

% WINERAL CO,

(4“@17 / .V‘@);é‘? wt %

ASH (SHALE)

Z. A
Le3 R o
~ MOISTURE
: Q SHALE RICHNESS DISTRIBUTICHN
_C-33 @ e wt % (See attached graph)
. CARBON
SCREEN AN3LYSIS
$®j7 -9 @ b+ 53 oWt O (See back of this sheet)
HYDROGEN B

Q%C\Z_L_&i. QQ@M “t %

BFNZENE EXTRACTABLES

O O ws

A1l results are "as received" unless noted. "Moisture" designates the momsture
content of the -L8 mesh material used for "Ash", "Mineral CO,", "Carbon', and
~ "Hydrogen". The "FA doisture" is for the sample used for the Fischer Assay.

COMMENTS

DATE C0IPLITED 31887 CHECKFD BY __A00 2
. ODIiu-—J.dn '
D omart A A SONTELA
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LABORATORY ANALYSIS SHEET

ANVIL POINTS OIL SHALE RESEARCH CENTER

Date Sampled £~32¢c-€7 Run No, Cre 4 9‘“7

- LIQUID PRODUCTS

e D3 PUMPOUT T3 PUNMPOUT
& - ‘
1 2 3 L 1 2
WATER, wt % (.3

GRAVITY, CAPI ¢, &

Ocm. ASH, wb %
O DISTILLATION (See attached sheet - OSRC-2L)

g

VENT PURGE PRODUCT
WATER VOL, ml 14, 0

GRAVITY OIL, ®API ¢z, ¢/

Wi YENT G4S
}Z V) MAJOR COMPONENTS O ¢y thra C},, plus n-Pentane

Coo 2%« J VOl % CH), ] vol 4

02 el CoHy,~CoHg "

Y,  wZzZx " C3g .

, CHh 1’ - " 03H6 "

o Lz " ‘ i CpHy, . "

H2 ..._..é._..’(fi.. " n ChH'lO u

ooy #oqpig o

é({,g Nthers . % " @(,\YS nClyy ___. "

Q) camson, )2, ¢/ 1os fiSCEDG (K> worocen, J /¢ 1vs/mscinG

e e e .

T = T P -}
DATT COEPTETED Ll 2 09/ CHECKED BY P

A S

OSSR



- SCREEN . ANALYSIS © TA SHEET (TY-LAB)

f‘)

RUN NO._¢ 48 -2 . SAMPLE NO._ v DATE _4-70.47
UNIT___2e7onr 2= DESCRIPTION___7veem ,,
APPROX.SHALE SIZE z.- 4 SHAKING TIME _ ssmy ANALYSIS BY
TOTAL SAMPLE WT. GROSS __52.2 - TARE s =NET___ 6/.9.
SCREEN" SIZE WEICGHTS ‘ , :
T o hesn| T [ LT BF [ore [ 6 theoloilo e,
=D, . . TAINE z AINED | RETAINED] PASSING
4.25 il 4.25 e
- 3,00 3.00 (2.125) (¢.3200) ,
2.50 0o /67 | sa ||| 250|655 (938520 1.9F 9806
2.00 Bley 12D 2 | J1.2 2.00 | ».250 oaaaa | /907 24.97
.50 o123, 81173 {.50 | 1.750 | o.5714 | 27.95 57,02
.05 3/.2179.2 12,0 1os |598 |S7eas |/9.39 22,63
0.742 A%,/ 1 20.2/1 w7, 79 0.-742 | g.goe | 1.116 | }Z2. %% 20,19
0.525 22,91 )8. 50 sy 0.525 | 0.634 | 1.577 | 9.72 171087
0-371 A2.21 /9.2 2.0 0.37 | 0.448 | 2,232 | 4£.8S lele 2.
0.263 3 2.2 = 7.8 0.263 | o.317 | 2.184 g.52 Z,0 C
0185 | 4 | jo, 0| j9. Y 0.185 | 0,224 | 4.464 | O-L S [ #S
0.131 6. 12ih | 12 o L 0I3Y | ouss 6.329 | o3¢ /i) 3
0093 | 8 | ap,4 las.b 0 0.083| onz | 8928 | © g8. 97 | 115
0.065 | 10 | io.3 | /5.4 o 0.065 6.6 G.57
PAN SR NI, 4 PAN 0.97 o
TOTAL ON SCREENS AND PAN | £/ o LOSS |
L0SS (BY DIFFERENCE) TOTAL
TOTAL SAMPLE WEIGHT
¥ NUMPERS N PARENTHESES SHOULD BE USED WHEN THESE ST oo Shox '
. SCREEN SIZES REPRESENT THE TOP OF THE SHALE +8m
SIZE RANGE. ‘ /T remDi ZiemXi /D] (0§759F
REMARKS: Da /. 01302]  Eipm Xi DL ‘ /)%’/!‘??
Dv /., /758

OSRC-4




