GAS COMBUSTION RETCRTING
DETATLED RUN SUMMARY SHEET . / 313025005

Date LIL /-'(/

PIRI‘pOSG‘ P A P T &MJ,,MA&, él'w*‘gt”,.nﬁ,, uﬂ;’“f I 2 AL ey J'; £
SS Avty 38 g led g8 Lo f 30 3 AR ?“*wv edo e Lorn,
GENERAL ’ 4 . " SPENT. SHALE PROPERTIES
Run No, C-/vz7-4 1 Fischer Assay, Gal/ton 0.0
Length, hours /2 Mineral CO2, Wt % /5, 2
Retort Type Number Kc-T Ash, Wb % 4]
0il Recovery System Number c- | Uarbon (total), Wt % .77
7025 Total Raw Shale Charged, }bs. /33221 Organic Carbon, Wt % i z.17
Bed Height above Dist., ft 1z 51 Hydrogen {(total), Wt % )7
Type Air Dist. A -t LIQUID PRODUCT PROP’“RF.[ES s
Bed Below Air Dist., ft — 7 0il, Wt % A 79 2
RATES AND QUANTITIES , Denswy, 1b/cal AR
Raw Shale, 1bs/(hr)(ft2). sov Gravity, APIL : 20, |
Spent Shale, % of RS o4 | Ash, Wt %
Liquid Product, lbs/hr Z)&9 ¢ | FRODUCT GAS PROPERTIES o
0il Collected, gal/ton RS > < | Water Vapor, lbs/iISCF(drv) K 7%
Air, SCF/ton RS (dry) YLy 0 0il, lbs/VSCF(dry )i . oo
Total Recycle*, SCF/ton RS(wet)| ;74 oo Analy is (dry) ;
Dilution, SCF/ton RS (wet) — 02, Vol 4 o 27 ]
Calc,Vent Gas SCF/ton RS(dry) 5110 05, Vol % 0.2
Gas Losses, SCF/ton RS{wet) 5z N2 + Arpon, Vol % , 9.9
Propane, SCF/ton RS — CH),, Vol % . A%
TEMPERATURES AND HEAT BALANCE O, Vol T 3
Retort Offgas, OF . : 19.2 i, Vol 4 =
Spent Shale, F 37 Other, Vol % A
Raw Shale, OF & Y- Gross Heating Value(calc),Btu/SCH <./
Recycle Gas Inlet, OF 7 S0 Carbon (Total), 1bs/MSCr (dry) o]
Dilution Gas Inlet, OF — Hydrogen (Total), lbs/MSCF (dry) | .= =7
Air Inlet, OF /7 7 YIFLDS AVD BALANCES )
Retort Air Inlet, F 128 0il Collected, Vol % RSFA . @7,z
Heat of Comb, MBtu/ton RS g G 0il in Gasit, Vol % RSFA o, %
Heat Lost, MBtu/ton RS /< 0il in Spent Shale, Vol % RSFA | o©..»
RAW SHALE PROPBERTIES Total 0il Meas., Vol % RSFA < g7 He
Fischer Assay, gal/ton RS z6. 2 Carbonate Decomposition, % I
0il, Wi % /0.0 Water Recovered, -1b/ton RS AT
Water, Wt % I Ash Balance, % - As Measured -
Gas, Wt % >, | Ash Balance, % - Assumed 75000
Mineral CO2, Wt 7 /7. % Overall Balance, % 991
Ash, Wt % L8, i Carbon Balance, % - Organic 75,2
Moisture, Wt % (Uncrushed) ) O Tet Carbon Balance, % - Total Sl
Carbon (Total), Wt % /6, € Hydrogen Balance, % - Organic XA
Hydrogen (Total), Wt % J. 7% | Hydrogen Balance, %» - Total 92.2.
Nominal Size Range, inches ;777 Water Balance, % _ 977
5 % passing thru 0, 7+ z | MISCELLANEOUS
98 % passing thru 780 Avg. Retort &P, in HoO/ft O Y2
Da ), 470 | P Above Air Dist., in HgO/ft ERTA
Dy /653 | NaCl Soln., Wt &
NaCl Rate, gal/ton RS
Comments: /5o sre Zv oty € anpal o R A e A R R

C":\\m,frﬁm v Al 2 S aa T s Pl D e Pl Coansl? At € .,9"./":,,;;4 -
¥ i

——e&‘»«mfi»m—’a’é,ﬂ O i e ¢ 4 £
#Measured Recycle + Dilution Gas
% 0il Mist + Condensibles to /5%  OF . ' :
##% Rates are for moisture-free raw shale. All shale analyses are on a et —bus
free basis, ’
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Boanrt amd 2110 EL

3
4



— 5 5 I i i
vy ~ eyt g = e ’
e [ 1 ) ’) P o '
- =y ~ ey .
e 2 + 1 — W 1
=z e = . I
s 1 1. D 2 j. 5 I. ,‘ 1«
Ny~ ey ks ' ~ o -
15)’ 1 L i \fov)\ ! it " J; i J e
E s B ~ e et z -t
? [ ] ¥ ], T ] . { 2 PN i
. I -~ T - o~ . PR
0 B TeH43 03 Lot L0 a
G .
AT NNV o
o VLT ST L
[ S-S e % . ' .
e ot S H C‘ 1 ! ..

& SNy - RS R
D U o RN L.
PATIRTAL IN
o~ -~y ~ T4 i N - o T e T e AT (g2
SEACTON RS EAPCR B He18 D HE 3717 0 S 2.7
[P
SATURIAL
VYL - 5 SRR ks - o ! o~
C\’ [CRURYE J ! {) 1 ':g.".‘.t..\.» . ' 1 BN s L S8
3 \ - - 11 - - ey N Py & - ~
CEoo ! Y o0R CRinya 2 a0 T2 oo Ui=Irge 50
: 5o S TaTOR z - Tl LT
e 1.7"‘:‘)4! t,\l Cj' 12,,:3 O /\}1 1- fo ..‘1 C. \/,',1.’} \,:}
HOCUCR 70450 00

13 31 51 T .
2 07 G0 07T TC D500 0 WalE YenAas T
5 01 CERANON B GE S .18 0] ~ 1,000 20

B ped i N -~ , " = "y o3 N Z
1 ? E C.:’ [ '\/Cc 54 i\I'J )-*113%*» G,
A A ~ fd ~ Ny x MR .
30 70 01LC 1715 LUV PR ) BN AR AR R

57 D.E50 0a THECY T.TRT
< T T E - ~ ~ e oy A Ot s ' InYe
~ SeDAT 04 R 1,107 05 oradl I
. [ ) ~ g e - R
3/,}«.} ll/"'.(’b’ ?/‘ . (:j \.,i Jgr:‘.;‘, )

I
S
o v (Y RoTalhd el N S AT T 1A [T o Il
=L '? N (: 3 \,[:"\;_‘ 1‘ :,‘. »l 1 i- HERS e 2 1[: (SR ‘J"D (R
| Tad] 1 Fo H 1Y Lalat ~ ~p ~ B
bosez I \qi 1J P ;u.u'—) u-f}dv/ 00



SN B PR WY -4 Y- M W N

" . ;- T i
Odhewgvoly,  Hagfizlites  NiPogo T Poaling

MZ‘\TT RI?\L AND HEAT BALA \ICL I\IPUT QIILI

I'RIF925 (RUN No. | - 47*5{;LT%RTEDhTi m]igarc.fm | 19-12-¢

l Tol 11 /00 léfﬂl [V 122779 o3|

o 'f“fﬁwa“" Yo - (G118 IPRNE M ~ U} ‘Rm‘vc ?fos/f"’r ’ RAW SHAI
' : M e » ’ BAROMETR!
26 ¢ 2 | | zol |~ /731 i SZ%XZ ' PRESSU:
0”? 3"‘\/7‘ ‘ Go,s-'.vL,w‘\"c}{) COsywt%% Refovt \%’-9'\?‘ : AND
, e .. ' . . o OFFG;
680 | | /el [ o7z {1 2%azg | [ /42| TEMPERATU:
. }\%\\ ® W Lo/ Covrl ovww“‘?"o H}_ 3 wt Ya (ﬁ:cr.?rcaa," Iz":\ OS{'%&& TQW‘FJ op
95502 L1 ___/eO /ze) 13zl 1ot | o AIR
C\’\C’-‘-"‘"Rf"’«‘y\“ﬁ Meter Fockor Tevng’ ~ Press, Weo Hai:ﬁ‘r, o frases Heok Less, Briafile
g ssa
o -
7 o M Y - RECYCLE Al
2T &
[Eﬁ@),wl Lo /e ©. 125 2 t 72 1. 0o O [ [ {’I‘OTAL GAS
'&om}c?s Ch By . HMeh ey Fa.ciov Tevay, *F Pree yUARD Tk Bag Cl Read Helav faed oy )
. . fj&wa(,
B o o ‘ -]  DILUTIOI
I e Q ‘} 0 ¢ o ‘i% (j),ml l ‘:'} ,I . : CAS ’
P Gar O Ban Yoeter Fagsey Teave, o Fre L :f’ essiin i
by

PROPANE, WHI

Cs Q‘)\ Y '{{_ -}f’ vy 1: )o;" ?‘r‘f Ly, 1 L5 [ArETan 0,2;:\&); 5 Fay /,J.a - Nucl. ’}‘ ) /i‘ ffr & I‘EUCLEATI:
’ : A C},eumc‘,:‘ o . ! AG}:N’I‘
(oer T Tae0 1 T8 1T 5357 |
Hg Diewk Of : PR LI GG\S s T A Poosrgos day Ao ) : SPINT
s A ! ¥ SHALE
ER AR AR AR AR R |
COzy i A”ﬂ;f'/ kar»a waa Hag wilpe Tevnp o .
19 5 3 | (;/ ; J_ /] o / , 7o 7/_3' f‘»:AI\Z 4o :S;-J . }« T.TOIITN
'Dv-s L’:;’} /’:’?/"‘:";‘)4 O&h\"vﬂ') Uy 1-_, He 2 ")f / D:’n*f'b.e,/av\ C&Jﬂ“‘r o ’ }&‘»‘S/’ e . PI{ODUC‘I‘

W o et W

37t | 1 Jeo 1 1250] 6 o0 EPPCEEEEN j_: ggj

V(-, R AR FMlotey Fa-Seie Ty e, 0 Mpin s frine M /-:,_-7«.._ ses (2) Cordosmytbyfaror - VENT +
CWar Fosborey / g ! il DILUTIO:
it s g ‘ e . " - GAS,
ol T 27 *f[,joezu,v 5F0 7t 1 /o2 | [ Ze2l 15e] | VENT PUI
&) Coasval Ya Oy ,vel MNuyvel Y CHy,vel % COy sl i, Hoosul % GAS, ANI
- TOP SEAI
GAS

Jott | ez ] 23"92 B

/ogzr sl d/e gt ]l 2o 11 _4¢eg 1] 7zes] T'gzogj,
T e T e [ERES

OPTI\JNS
(1) Insart "O" to calc. with measured rates; "1" to cale. with spent shale rate and
ash analyses; "-1" to calc, with raw shale rate and a2sh analyses.

(2) Insert "1" to cale., with measured moisture and mist; "0" to cale, from vent purge
data, -

(3) Insert "0 for Retort Wo.3 (bressnre and temrerature bave no effect on gzs rates);
"1" for Retort No., 1#2 (pressure and temperature have effect on gas rates).
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Date Sampled

- LABCRATORY ANALYSIS SHE™

ANVIL POINTS CIL SHALE RESEARCH CENTER

Y-/l - L7

C o7 ~<

Run Ne,

Sample Time:

)

RS ¢fys” 5SS glisT

;jl FISFHLR ASSAY o ﬁ

o

E
@3_%5_78_@;%% ®éPENT SHALE
e el il £, C
d.912 -
9.9 0,0
2.0 o U
e O AR
Al co !
bt Y
MINERAL CO, 4/
A AsH (SHALE) zx
ﬁ” gz (0851
MOISTWRE ¢
p}”/ 2.z22. ()_0.10
CARBON
Q)é\ Q) - D511
HYDROGEN

®o..1

BENZENE FXTRACTABLES

A1l results are "as received" unless noted.
content of the -L8 mesh material used for "Ash",

"Hydrogen'".

O_.

RETORT SHALE MOISTURE

Foti
/,0 "t %

Gal/Ton @ RAW SHALF FISCHER ASSAY
;- MOISTURE
S.G., g/ml
’ " c.88 wt ¥
0il, wt %

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

COKING TENDENCY

wt %
wt %
SHALE RICHNESS DISTRIBUTION
wt % (See attached graph)
SCREEN ANALYSIS
wt 4 (See back of this sheet)
wt %
wt %

"Moisture" designates the moisture
"ineral COo", "Carbon" , and

The "FA doisture" is for the sample used for the Fischer Assay.

COMMENTS

DATE COMPLETED

APR 172 1957
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LABORATORY ANALYSIS SHEET

ANVIL POINTS OIL SHALE RESEARCH CENTER

. Date Sampled _7 /L -(7/ Run Ne, (/427

LIQUID PRODUCTS

D3 PUMPOUT T3 PUMPOUT ~
1 2 3 I 1 2
FX; :
D WATER, wt % 0,770

Ua GRAVITY, ®API 2.,/
O1L ASH, wt %

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

VENT PURGE PRODUCT

&
“ WL OTLWT, g 5850
ﬁ WATER VOL, ml 5o
GRAVITY OIL, CAPI /2.2
VENT GAS
yc‘ %7 At e
(X)) rador cauponETs () ©1 thru g, plus n-Pentane
COp 75asi VOl % CH), . vol %
0o Gl " CQHh-C 2Hg . "
}T2 5,/?' :. 1 CBHB . . n
CH), [ Caflg o
co suo oo 1 G H ) n
H2 \{/wc / n . n GhHlO A "
Ar ot o gCqHg . "
Nthers f e " n CgHyp . "
\\ CARBON, /7, -/ Tbs/MSCFDG HYDROGEN, _7 + 7/, 1bs/MSCEDG
COMENTS
DATE COMPLETED =~ CHECKED BY P
"~ OSRC-I7B
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SCREEN ANALYSIS DATA’ SHEET (TY- LAB) \
RUN NO, /027~ % SAMPLE NO. . / DATE_¥ — /.
UNIT_ /o 7erd™ DESCRIPTION __/ » /- 4~
APPROX. SHALE SIZE o SHAKING TIME /oo ANALYSIS BYT .. R
TOTAL SAMPLE W'T. GROSS -7/ 2 —TARE_S5. 7 =NET_ 0o 2 - "
SCREEN" SIZE WEIGHTS | .
5,%?2‘2”3 osgfgéwe MESH Gfggs T}fgé NET WT. || ||SCREEN Di # . V) cum.z %
: . LBS. . |RETAINED SIZE Dv  IRETAINED | RETAINED| PASSING
4.25 § ' 4,25
3.00 3.00 (3.125) {0.3200)
2.50 92| /67| =28 2.50 |4%:958 195.3652 s )
2.00 w5 zmerl 17.3 2.00 |, 250" | 04444 LD
1.50 i vzol swmel| 324 .50 | i.750 0.5714 ~ M?«-:;
.05 L 2wl s A os |:55% ,(31'%33) =]
0.742 | 2l zos| <,y 0742 | g.896 | 1.1l o
0.525 i sl o /.5 0.525 | 0.634 | 1.577
0-371 i /G 19,4 D 0.37] | 0.448 | 2.232
0.263 | 3 i g5l snz .7 0.263 | 0.317 | 3.84
0185 | 4 | ey 7 o 0.185 | 0,224 | 4.464
0.13] 6 i, 44 A i 0031 | oussg 6.329
0093 | & 72,4 oY Lo 0.093! oz 8.928
0.065 | IO /o, 3? e N 0.065 |
PAN P 5 PAN
TOTAL ON SCREENS M\D PAN ps cll ] LOSS
L£03S (BY DIFFERENCE) - 2 | [ITOTAL
TOTAL SAMPLE WEIGHT Pr.7
W NUMBERS IN PARENTRESES SHOULD PE USED WHEN THESE [ o Sho
.. SCREEN §IZES REPRESENT THE TOP OF THE SHALE +8m
SIZE RANGE. /5 51D 2 iem Xi /D
REMARKS: Da 2 vom Xi Dt ]
Dv

[a R~ =N G,




SCREEN ANALYSIS DATA SHEET (TY-LAB)

RUN NO C /027 4

., O

SAMPLE NO. _

A

DATE vh A

UNIT_ 75~ 2 DESCRIPTION __ 7 /o K
APPPOX.SHALE SIZE /222 SHAKING TIME _Joos... ) ANALYSIS BY, =~ . 77T
TOTAL SAMPLE W'T. GROSS 2722 —TARE__=2.t =NET___ 247 -
SCREEN' SizE I WEIGHTS | ”
SCREENS OPENING | gy, | GROSS | TARE  [NET T SCREEN | o | 1. e .
: . S . . TAINED S|ZFE 1 RETAINED DUPASSING
| 4.25 | : 4.25
3.00 - 300 (3.:2;) [(0-3200)
- 2.50 )25 )67 b 2.50 |&-228 163852 B
2.00 500 D /. ¥ 2.00 | ,.250 | o444 L
1.50 | 35/ sxcf A7 1.50 | |.750 0.5714 ~
.05 oe2 V2 | 7./ o5 |1998 | G7e38
0.742 {907 lants AL 0 0.742 | 5,806 | 1.116
0.525 2o 13, s 0.525 | 0.634 | 1.577
0-371 I )G 1) ,/ 0.37] | 0,448 | 2.232
10263 | 3 H)q 0 40z 2 0262 | 0.317 | 354 B
0185 | 4 ;v Wi 0.185 | 0,224 | 4464
0.13 6 19 J Z / O.131 0158 6.329
0093 | 8 [fa.- v o/ . 0.093)| oz 8.928
10.065 | 10 § /9. % )? ./ 0.065 -
PAN Lo Ty e PAN
TOTAL ON SCREENS AND PAN |1 z/ ¥: LOSS —
L0SS (BY DIFFERENCE)| -,/ TOTAL
TOTAL SAMPLE WEIGHT  [n:/, 7
¥ NUMBERS IN PARENTHESES SHOULD BE USED WHEN THESE SN S
.. SCREEN §|zZES REPRESENT THE TOP OF THE SHALE +8m
" SIZE  RANGE. VS emDi 2 Xi /D
REMARKS: Da 2 vam X1 D
: Dv

OSKRC-4




- SCREENLANALYSIS THTA SRHEET (TY-LAB)
RUN NO.

C. /0275  SAMPLE NO.. DATE G-10-
UNIT DESCRIPTION
APPROX. SHALE SIZE SHAKING TIME ANALYSIS BY
TOTAL SAMPLE WT. GROSS __ — TARE =NET___
SCREEN" SIZE ‘ WEIGHTS I , t
SCREENS |OPENING GROSS .| TARE |NET WT. SCREEN Di # V. VZ Ccum. 7z o
REQD. S|ZE LBS. LBS. |RETAINED S|ZE \ Dr  IRETAINED | RETAINED| PASSING
4.25 | | 4.25 .
3.00 ] 3.00 (3.125) (0.3200)
2.50 200 ji{l2-50 5758 [6.3858) z.81|. 771%
2.00 /7 1 1]1.2:09 | 2,050 | omass | /7. 32 7728
1.50 SO, 3 .50 | .750 | o.5714 | XS5, 60 3% z€
1,05 2¢7 |1l nos [€4:980 [@229 ) 2 o /0.96 |
0.742 z. ! 0742 | 5.896 | 1.116 7.3% 362
0.525 2. 311l 0.525 | 0.624 | 1.577 2.09 /.52
0-371 o, | 0.37] | 0,448 | 2.232 | 0.0 ). 44
0.263 | 3 0.4 0.263 | 6.317 | 3.184 0.36 /. 0%
0.185 | 4 G, | 0,185 | p.z24 | 4464 | 007 5.9
0.131 6 . 0.131 | ouss 6. 329 0. (¢ ozl
0.093 | 8 0.0 0.093! o2 g.928 | 000 97/4 | ¢.7/
0.065 | 10 0.2 0.065 0. [¥ o045
PAN 0.7 PAN 0.673 0.00.
TOTAL ON SCREENS AND PAN | J)0,3 LOSS — L —
L0SS (BY DIFFERENCE) — TOTAL 9999 — —
TOTAL SAMPLE * WEIGHT —
KPERS I INIENTIESES SIoULD, BE USSR WiEM WESE (ST 1477 Bl X
SIZE RANGE. . /S emDi v 82 Bl i /by
REMARKS: Da _ |L4701€] "SibmXii
Dv  |/65 3]H
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