GAS COMBUSTION RETORTING

DETAILED RUN SUMMARY SHEET ! S
/S s
: ) Date S—%0-£7
Purpose: n M»ﬂw-} e"‘ﬂ’?«(né’-z- ee/ ‘\4.4.4'3’; Ly A %y"f fuwt::;“ s
it F o p oanet Al ho v = Mol b Tosts £ ONTA gttt g Heprn g,
GENFRALY ¢ i SPENT. SHALE PROPERTIES
Run No, PT¢C to40 | Fischer Assay, Gal/ton /.85
Length, hours /Z Mineral CO2, Wt % O
- Retort Type Number 2 & TIL Ash, Wt % 73,/
0il Recovery System Number -/ Carbon (total), Wt % £ 6%
70xs Total Haw Shale Charged, ¥s. 7C. 20 Organic Carbon, Wt # .97
Bed Height above Dist., Tt s %! Hydrogen (total), Wt % 0.2/
Type Air Dist. 7 /-% | LIQUID PRODUCT PROPERTIES
Bed Below Air Dist., ft 67 0il, Wt % VAR
RATES AND QUANTITIES © Density, lb/gal 7793
Raw Shale, 1bs/(hr)(ft2) 294 | Gravity, APL 79,7
Spent Shale, % of RS 2.6 Ash, Wt ¢ Z
Liquid Product, lbs/hr 1670 3 | PRODUCT GAS PROPERTIES
- 011 Collected, gal/ton RS Z2, 4 | Water Vapor, 1lbs/HoCF(dry) 155 )
Rir, SCF/ton RS (dry) s z40 | 0il, lbs/MSCF{dry )## o [3]
Total Recycle®*, SCF/ton RS{wet)| /4500 | Analysis (dry)
Dilution, SCF/ton RS (wet) 2750 €02, Vol % Z6 4
Calc,Vent Gas SCF/ton RS(dry) 6570 05, Vol % 0.9
Gas LOSSGS, SCF/ton RS(wet) /5‘5‘1}. N2 + Argon, Vol % 69z
Propane, SCF/ton RS 7z, 35 CHy,, Vol % .z
TEMPERATURES AND HEAT BALANCE €0, Vol % Z. 3
Retort Offgas, OF /37 Ho,.Vol % %7
Spent Shale, F 78S Other, Vol % * 0./
Raw Shale, OF 88 Gross Heating Value(calc),Btu/SCH g% ¢
Regycle Gas Inlet, OF 250 Carbon (Total), 1bs/MSCP (dry) /0.7
Dilution Gas Inlet, OF 250 Hydrogen (Total), 1bs/MSCF (dry) | ¢.5°%
Kir Inlet, OF 75« | YIELDS AND BALANCES
Retort Air Inlet, F /3% | 0il Collected, Vol % RSFA g4 3
Heat of Comb, MBtu/ton RS H90 O0il in Gasit%, Vol % RSFA X
Heat Lost, MBtu/ton RS -T4 0il in Spent Shale, Vol % RSFA 7
RAW SHALE PROPERTIES "Total 0il Meas., Vol % RSFA 70, 4=
“Fischer Assay, gal/ton RS 2€.5 | Carbonate Decomposition, % R
0il, W % VZN Water Recovered, 1lb/ton RS /87, &
Water, Wt % /.2 'l Ash Balance, % - As Measured —
Gas, Wt % 1.9 Ash Balance, % - Assumed S /00
Mineral CO2, Wt 5 7./ Overall Balance, % /63,
Ash, Wt % §2.6 | Carbon Balance, % - Organic /6/. Z
Moisture, Wt % (Uncrushed) /7o | Carbon Balance, % - Total 102, 7
Carbon (Total), Wt % /6. 1/ Hydrogen Balance, % - Organic Tz, 7
Bydrogen (Total), Wt % .72 | Hydrogen Balance, % - lotal Z <7/
Nomlnal Size Range, inches Y%~ i’ | Water Balance, % 2750
0 Z passing thru 0. 2¢ < | MISCELLANEOUS T
98 % passing thru s Avg, Retort /»P, in HpO/ft . o046
Dy 0. 6/2 | &P Above Alr Dist., in HpO0/Tt 040
By ©.736 1 NaCl Soln., Wt % —
Line HBurmer °F g00 NaCl Rate, gal/ton RS —
Comments: K0S nronnlrr Condowets b flet, oelenpds bt
«: (;3 »—»r?f ' /== s AL be e trin” /r:f:“M . 4 '

#Measured Recycle + Dilution Cas
43+ 011 Mist + Condensibles to

8O ©oF

##% Rates are for moisture-freé raw shale.

free basis.

Signed é;aj /(‘ <77NW~’

A1l shale snalyses are on a.med=urs="""

EWW!’?o,

Revlsed

OSRC-10

1/19/66
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HEAT AND MATERIAL BALANCE FOR PILOT RETORTS — DATA SHEET

.. LINE® PROGRAM ID

¢

Py

W
N 1}
a2
13
Rl

15

G————— = - YSER IDENTIFICATION

2080,[ /T C/oo A $-30-67 ' B
WRS - OLRS - TRS - . B . T MR -
[ 2.2 1 [ ol 1] [ 6g1 [ =1 ] lig365.3] 1.
. _FA - GRS CORS XA _ ' : .
[ z¢.s] 2.2 1| 7741 [$5,22] A © 7 sHaLE
. ASRS " CRS : HRS &P T06 R
[ ¢2.¢6) s 1| 772 [z#.35] [ /37 ] | <«
CRA MFA :I'A ' \PA A .?IA ".Lam A -
[zzo.3 | L) Lz 1 L 16 ] oty | o | <—=ar
| CRRG | MFRG o T-RG. ' PRG "CRTG MFTG | RECYCLE A
s4s | | /.0 | [ zso | |72 || 2,0 | | ©,0] <—101al cas
. ' ‘CRDG MEDG TDG . PDG’ | : i ‘
L3265 1295 | [ 250 | 48 | S < BILUTION G
P o, PP W N PROPANE A
2] [os ] [zis) [fze) [a.0] e
Cwss . Couss (113 13 Q ‘
Lo.6 | | o7 ] oc]l [ o R I
¢ coss Asss css HSS Tss ' gf,ifj;
La.o) [_gz,0] [ 663 | &3/ ] [ 765 ] |
oLe _cot - oL . poL__. __ wp ‘ Louo
[/5&25“2.| e L v Lzzes] Ligs.g] . < PRODUCT
CRVG MEVG IV ‘ w6 OILM M «— |
b4é3.81 | 4o | [ 250] [0 | laoe || _o |
cc H ; €006 - 06 - NG VENT
L o7 | L _o ][ z€.4] [ 0,7 ] L 6% 3] - [ eas
N MEG €06 . HHG . o6 HG ‘ .
7oz [2.5] 7] o0 ] [2.55] -
_ CRYP  VPME TVP ‘ | PYP : : | <«
L 2.7 [ ez || /z0] [ 72z | | e
~ TVPC vPOIL vPw GL " . [ PURGE
[ Zo | [ #3,9] [ 7.5] [Zze]see™ o |
| - : . : ’;‘n |
OPTIONS: V . q.5 :
1. B Enter 1" to Caleulote with Spent Shale Rote and Ash Anolyses, V ‘ i
Or 0" 1o Colfculote with Maosured Rotas,
Or "*-1" 1o Colculote with Row Shale Rate arnd Ash Anclyses.
- 2. M Enter 1" to Colculote with Meosured Molsture and Mizt, N
) ©Or 0" 1o Calculote from Vent Purge Dats. - . d& o
3. H Enter 1" 1o Colculote ysing Retort 42,
. Or “0" 1o Colculate using Retort #3.
OSRC-9
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. LABORATORY ANALYSIS SHEET
ANV._ POINTS OIL SHALE RESEARCH CENTh..

Date Sampled .5 -3/-4 7 Run No. (/040 PT

Sample Time: RS (/,,//5’ $ SS

o ——

achua s

® FISCHER ASSAY o, O RETORT SHALE MOISTURE
RAW SHALE SPENT SHALE | /] A
]. & ,
—2_6_____3,_, “tyr  Gal/Ten ﬁéﬁf FISCHER ASSAY MOISTURE
32 /4 Con Gef S.0., g/ml ' Fg owt
/4 et ’ 2. wh %
OO et 011, wt %

Water, wt &

Sp. Shale, wt %
Gas & Loss, wt %
COKING TENDENCY

wt %
wt %
f % ) MOISTURE _ A '
y = }W"; , SHALE RICHNESS DISTRIBUTION
ZZ e 29 wt % (See attached graph)
f CARBON i | o |
| SCREEN ANALYSIS
_ L 3 wt £ (See back of this shest)
HYDROGEN _ }j/“

[ 22 >N W4 wt%

O BENZENE EYTRACTABLES

L L Wb %

# A1l results are "as received! unless noted. '"Moisture" designates the
moisture content of the -U8 mesh material used for "Ash", 'Mineral CO,",
UCarbon", and "Hydrogen". The "FA Moisture'" is for the sample used for -
the Fischer Assay. :

Lasisss e e ————" e
COMIENTS
DATE COMPLETED JUN'5 1967 CHECKED BY /77

OSRC=124
(Initiated ), /20,/%66) . ~
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LABORATORY ANALYSIS SHEET
ANVIL POINTS OIL SHALE RESEARCH CENTER

i

Date Sampled G- 31— (= ] rmnNe. C Y0 DT

LIQUID PRODUCTS
D3 PUNFOUT 3 PUMPOUT
- 1.2 .3 Nk L1 N2
| é? ® WATER, wt § DY \ \ \ \
| &)@ GRAVITY, °API _/9).7] N \ \\ A __ \
(Dot asH, wt b \ |

O DISTILLATION (See attached sheet - OSRG-2l)

O[}A © VENT PURGE PRODUCT
. | (‘>@ 0IL WT, g 27

% WATER VOL, ml 6 O

Q}b GRAVITY OIL, CAPI__ %/, ¥

VENT GAS

MAJOR COMPONENTS () cy thru c), plus n-Pentane

CO2 Zfe s Vol % CH, . . vol %

05 [.9 " © CoHy,~CoHg , "

N2 é ?a é " CBHB . "

CHLL L2 n C3H6 . "

co - 2.2 " 1 Gy , "

H2 ﬁ- Z L n C’.LHIO . n

Ar oz " ¢C3Hg . "

'f\ Nthers L/ " n 05H12 . "

CARBON, 0, 2 1bs/MSCFDG HYDROGEN, _ % .53 1bs/MSCFDG
CCMMENTS
pute cowprprep  SUN 11967 CHECKED BY 770 0

, “OSRC-12B

. (Reviesd £/2/66Y



UNIT_L L ree 7 27

o
Fes T

w——

2

SAMPLE NO. _

C

DESCRIPTION_7 Y L A4

APPROX.SHALE SIZE &£

DATE -3,/ &

SCREEN ANALYSIS DFTA SHEET (TY- LAB)
RUN NO._Q/@#o frz

/

2/ SHAKING TIME /2 447

ANALYSIS BY x%,z, AL

TOTAL SAMPLE WT. GROSS __ /7 3« —~TARE /7. = =NET__ 3. %
SCREEN' SIZE WEIGHTS |
Fean. |Joize - mesn RS | TEE e sl | oee D ® | Vi |retonen|fhmsien| paéana
: 4,25 | 4.25 " . ’
3.00 3.00 . 3.125) (0.3200)
2.50 2.50 |5929 63632
2.00 2-00 | 5.250 | 04444
.50 1.50 | |.750 0.5714
.05 30 s | o0 .05 |9:958 [Ceas | 072 £9 30
0.742 /2 | 2.3 | 407 0:742 | 5806 | 1116 | 43.54 Us 46
0-525 270 |55 | derse 0.525 | a.634 | 1.577 | 2,97 2z.%9
0-371 D517 S.¢ 0.37) | 0.448 | 2.232 G 5 /2,95
0.263 | 3 |26.. 1ion 22 0.263 | 0.317 | 3.154 2,90 S o5
0185 | 4 |22.v /7.4 3,0 0.185 | o724 | 4.464 | 3.22 E
0.131 6 /7« [y - 5 - 0131 | o8 6.329 | ©.5 /.29
0.093 8 Jo. 5 e ) 0.0931| o.it2 8.928 Ol 7.5 4 /‘ (&
0.065 | 10 |7 153 ol 0.065 0. (] /07
PAN .0 |2 e PAN )07 0.00
TOTAL ON SCREENS AND PAN | #33 LOSS — - —
10385 (BY DIFFERENCE) ' 5 TO TAL /0o, 64 —
TOTAL SAMPLE WEIGHT 2.5 s — ~
R neen sise RerReSEnT HEDron of e Memare T [ et 072 776] S Tom X
" SIZE RANGE. /SeemPil | 6157 | Ziam ¥ /D{
REMARKS: Da  |06]] 7% ZismXiDi
Dv . [073(3d

OSRC-4

004093
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. ' LABORATORY ANALYSIS SHEET

ANVIL POINTS OIL SHALE RESEARCH CENTER

Date Sampled ¢ -3¢ -(7 Run No, & /0% STl v

Sample Time: RS /g ¢ 3 SS
Ree e by

FISCHFR ASSAY O RETORT SHALE MOISTURE
&@RAN SHALE fXOSPENT SHALE /7 wt %
213 " Gal/Ton RAW SHALE FISCHER ASSAY
MOISTURE o
1Y S.G., g/ml ' " o %w
] 0.4 0il, wt % e
2 D - Watef, wt %
35, 6 . 5p. Shale, wt %
EI®) ‘ 5_35 Gas & Loss, wt %
e N COKING TENDENCY

MINERAL COQ : '
@/{o * xjg O § wt %

/ /7ASH (SHALE) \ﬂ
79} £EL O . wt %
mo:tsmm
SHALE RICHNESS DISTRIBUTION
WX O wt 2 (See attached graph)
f| CARBON |

}3/"‘ A - O SCREEN ANALYSIS
ﬂ /394N O______,_.__, wt % (See back oi this sheet)

7’\ HYDROGEN
7 70

Y .é o S . wt &
BENZENE EXTRACTARLES

O—-f-‘-—-» O—___.. wt %

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

COVMMENTS

DATE COMPLETED JUN 8 1967 CHECKED BY A
' OSHEC-124
Revised 6/20/66



LABORATORY ANALYSIS SHEET

AVVIL POINTS OIL SHALE RESEARCH CENTER

Date Sampled 4™ -3 ~£ 7 Run Yoo ' /& 4O S75v] e

LIQUID PRODUCTS
D3 PUMFOUT ' T3 PUMPOUT "

1 1 S 2

o | 2 3 b :
/)74/& CowarER, w87 y / s / /
/)7( R emavire, %arr 9. L / | / ! / / /

OOIL ASH, wt %

O DISTILLATION (See attached sheet - OSRC-2L)

y A | VENT PURGE PRODUCT
/ﬁ . OIL WT, g B0
WATER VOL, ml o

- GRAVITY OIL, ©API .99 .3

VENT GAS/ (-

1 |
04‘94" O C1 thru C), plus n-Pentane

CH), . vol &

]

C QHh“C Mo .

G3H8 e })
C3H6 e 1
1 Oty . "
H2 - L n ChHlO . i
Ar . ] QfC 3H 5 . it
P)therS . " n G;H12 » "
/@ CARBON, Tbs MSCFDG ;9 HYDROGEN, ° ,  1bs/MSCFDG
COMUENTS
T R e R et R ' ? l \ ‘ 1 b O Q? Iatta RS f‘/c/:‘ - L0
DATE COMPLETED wvis 1 1oy CHECKED BY PR

“OSRC-128 .



SCREEN ANALYSIS D' TA SHE

=T (TY-LAB)

RUN NO. C2+o <7 #/4 SAMPLE NO. . 2 DATE _8/ 20/
UNIT AEm 7 72 DESCRIPTION__ 7 A '
APPROX. SHALE SIZE £74/  SHAKING TIVME /72~ ANALYSIS BYs7o v
TOTAL SAMPLE WT. GROSS _#/.2 —TARE /4.2 =NET (0(0, L
SCREEN' SIZE WEIGHTS _
sg:;éD OZ,E;‘LNG MES Gfggs TLAgé: é»;:j WT. SCREEN | . s Y. _%| CuM. 1‘7:_ % |
- E ) . IRETAINED SIZE - 1 |RETAINED | RETAINED| PASSING
4.25 ' 4.25
3.00 3.00 (3.125) | (0.3200)
2:50 250 |55 |G2e52
2.00 _2.00 | 5,250 | 04444
1.50 .50 | i.750 0.5714
.05 o 1)/ s, Los [4:99% |$7ea3
0.742 v 00,5 j“4~/ 0.742 | 5.59¢ 1.116
0.525 v\, B )l 0.525 | 0.634 | 1.577
0-371 R I ?:‘5 0.37] | 0.448 | 2.232
0.263 3 W B, | 0.263 | o.37 | 3.154
0.185 { 4 T ‘ 0.185 224 | 4464
| 0131 | & o i A A 013t | ois8 | 6320
0.093 | 8 200% w 0.093| o1z | s8.923
0.065 | 10 s, a7 . 2 0.055
PAN 20 4 20, !/ ./ PAN
TOTAL ON SCREENS AND PAN L. 4111 LoSS
10SS (BY DIFFERENCE) i ToTAL
TOTAL SAMPLE WEIGHT
P NUMEERS N DPARENTHESES\ 5'.-‘.OULD_‘ 28 USEDFVJHEN THESE .:E“DL l Zf“em Xi
. S8CREEN SIZES REPRESENT THE TOP OF THE SHALE iy :
SIZE RANGE. /5 oDi Ziam X /Dt
REMARKS: Da 2 e X1 Dt
Dv .

OSRC-4
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SCREEN ANALYSIS D TA SHEET (TY-LAB)

CRUN NO. /00 L4 #os  SAMPLE NO.__/ DATE 5/%2/5

S

UNITAETR T =5 ‘ ESCRIPTION_ 7V /4.5
APPROX. SHAL.E SZC g [ SHAKING TIME /2 wein ANALYSIS BY oo &) -5 752
TOTAL SAMPLE WT. GROSS _Z 7 —TARE 7. & =NET___72.2
SCREEN SiZE WEIGHTS :
SCREENS |OPENING |y/cqyy| GROSS | TARZ  |NET WT. ||| ISCREEN | oo | by T a7 | %
(L REQD. | slzE  [M=9T | ag LBS. RETAINED|} || sizg | Dt Di_ RETAINED|RETAMED] PASSING
- 4.25 4.25 l
5,00 | 300 |@3125) [(0.3200)
2.50 | 2.50 |‘9:22% 16352
2.00 ‘ 2-00 | 5. 250 | 04444
1.50 .50 | 1,750 | o.5714
05 | 1252 9./ | 6.3 .05 |:298 |G7s22
| 0.742 w5 J2oos B34S 0.742 | 5,896 | 1.116
0.525 3o iy 1) &% 0.525 | 0.634 | 1.577
0-371 MR I Redies ) 0.371 | 0.448 | 2,232
0.263 | 3 {22 2 1 24 e 0.263 | o0.317 | 3.154
0.185 | 4 Ao, |~ s 0.185 | o.z24 | 4464
0131 1 e |19 .4 |19 < A2 03 | ouse . 329
0093 | 8 |Jog 110y ./ 0.093| 0.1z | o.925
0.085 | 10 /Ci-". ~ ) 9, 7 D 4 0.085 :
PAN 21, P e ;32 PAN
TOTAL ON SCREENS A\D PAN 1l Loss
L0SS (BY DIFFERENCE) { TOTAL
TOTAL SAMPLE WEIGHT ;
?K N:J:VSC.QS EN" "F’AR'E:E\‘THESES SHOULD ‘ e USED WHEN THESE [ 5 m Dt E?SM X1
. SCREE SIZES REPRESENT THE TOP OF THE SHALE St + 81N
SIZE RANGE. ' ) /5 amDi = iom X1 /D
REMARKS: - - ' Z7om Xi Dt
’ ) Dv. . | |

OSRCf4
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