
GAS CO~3USTION RETORTING 
DErAILED RUN SUMMARY SHEET / 5 13 ol7dcl r 

PUrpose: 10 
Date s-- 31- 67 

Us i VII:! iJ:." - I 5 tel e, '- Nfo ~,: 1t'1 S r.-r orc e ff1,,'" t!'" d" i- /' 0 PI '"I! / I /) f F r I!'" (' 0 <;' . 

GENERA!?" . SPENT. SHALE PROPERTIES 
Run No. Cloifo- z f Fischer Assay, Gal/ton o,g
Length, hours /2 l'1ineral C02, Wt 1& I if. 'f 
Retort TyPe Number /(c- .ILll- Ash, Wt % '? J. '3 
Oil Recovery System Number c- I liarbon (tot~), Wt % b,.~9
Total Raw Shale Charged, lbs. '3''1. 0 I Organic Carbon. Wt % 2..Jf6 
Bed Height above Dist., ft ~ /'2 I Hydrogen (total).z Wt % 0.2'0 
Type Air Dist. A IJ-Y LIQUID PRODUCT PROPERTIES 
Bed Below Air Dist., ft 6' Oil, Wt % '1'7,l{

RATES AND QUANTITIES Density, Ib/gal 7.76z... 
Haw Shale, Ibs7(hr)(ft2) 2.11 Gravity, API ;?(), .5 
§pent Shale, %of RS 25,0 Ash, Wt % -
Liquid Product, Ibs/hr 126/. 5" PRODUCT GAS PROPERTIES 
Oil Collected, ga17ton RS 2b.Z Water Vapor, Ibs7HSCF(dry) /. '3 
Air, SCF/ton RS (dry) Sz?o Oil, Ibs/l'1SCF~dry)~H} ~,II2.. 
Total Recycle,;:-, SCFIton RS (wet II/-;;' 00 Analysis (dry) 
Dilution, SCF/ton RS (wet) 26Z0 C{'j2~ Vol % :z. 7. C> 
Calc. Vent Gas SCF/ton RS(dry) 6s-'fO 02. Vol % 0,7 
Gas Losses, SCF/ton RS(wet) 19''13 N2+ Arson2 Vol % ·6~,g 
Propane, SCF/ton RS Z7.e CHb Vol % / ..;;­

TEMPERATURES AND HEAT BALANCE CO, Vol % z.> 
Retort Offgas, OF 1'37 !I2.· Vol % ,<;, '! 
Spent Shale. F 5"'13 Other, Vol % 0,6 
Raw Shale~ OF 66 Gross Heating Value{calc)lBtu/SCF ~g,7 

Recycle Gas Inlet, OF Z,>o Carbon ~Total}t Ibs7r1SCl" (dry) IO,~ 
Dilution Gas Inlet, OF 7S0 Hydrogen (Total), Ibs/MSCF (dry) o. S S1 
Air Inlet, OF 1'5 s:­ YIELDS AMD BALA,T\JCFS 
Retort Air Inlet, F 13> Oil Collected, Vol %RSFA /d..1) 
Heat of Comb. i'ffitu/ton RS Jf..f?s Oil in Gasi:-l~, Vol % RSFA o,1j. 

Heat Lost, 11Btu/ton RS z'{­ Oil in Spent Shale! Vol %RSFA 7.0 

RAW SHALE PROPERTIES Total Oil Meas., Vo+% RSFA IO'l. S'" 
Fischer Assay, ga17ton RS z'f. 6 Carbonate Decomposition, % 51. -, 

Oil, Wt % ...." .,­ Water Recovered, Ib/ton RS Jl/-71 9' 
Water, Wt % <!J.Y,+ Ash Balance, .~ - As Heasured -
Gas. Volt % /, ~ Ash Balance, %- Assumed ,(S-/oO 
.1ineral C02, Wt ~') 17.5"" Overall Balance, % 1°9-:.<· 
Ash, Wt % 6'1.1 Carbon Balance, % - Organic 11* Z 
Moisture, Wt % lUncrushed) f. 11 . Carbon Balance, % ­ Total 1ft. ~ 
Carbon (Total), Wt % IS; b Hydrogen tlalance!L ~ ­ Organic )(')), .3. 
Hydrogen {Total)~ Wt ..~ /.61 . Hydrogen tlalance, /b - Total /so,..,.. 

Nominal Size Range, inches IfJ-It _11f Water Balance, % 23'2,1 
5 %passing thru c.z63 MISCELLANEOUS 
98 %passing thru I, oS- Avg. Retort .c..,P, in H20/ft . (J,tf-o 

Da t)·t"1-1 ~P Above Air Dist., in H20/ft O,3'S"' 

Dv "/75'6 NaCl Soln., Wt % -
J. "'H! ;jtlYI1 l'r -r­ '8'00 NaCl Rate! gal/ton RS I -

Comments: T~~A 'I.~-:/. .(7v/ - 1 ... "·-;";:(;;.."..... ~A.r;'j2~~ - r v-IJ-""­
v 

R..s_ ~J- ,._...1_ /l ..L...1~ !.-.4~ ./.)... (../..L / /...A.."";""-' ..-,~:f'..... ... ~.~/ ':'''''''~1'/, , , , 
*Measurfed Recycle + Dilution Gas
** Oil Mist + Condensibles to g() OF 
~** Rates are for moisture-free raw shale. All shale analyses are on a .l'Yl"'~ -~ ... c-·_· 

free basis. 

Signed ~f___&(~,,:___DATE~t--.....,t ).- '71 t; (. 7· OSRC-IO 

V .ReYised 3/19/66 
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HEAl- .AHD MATERI/"L CALl.NCE FOR PILOT RETORTS - DATA SH~ET 


'. LINE /I PROGRAM ID .c;' USER IDENTIFICATION -----------------~ 


. 0 [ '2080,1 _C'I()Lfg_~z S--3/-'67 	 __.__.J 
WRS OLRS lRS B . MRS 

I Q,'1tfj I 1, s- -] 06-J I -I1 
I . 

,FA CRS CORS XA 
'RAW 


2 
 [2't,(1 1,'2 II 17jJ Is-s;zzl SHALE 


ASRS CRS HRS BP TOG 


3 [ . (: Lf I I I ' /). 6 IIL-----<'/...L.-"6<--:..1--, 2'1. zl
• 

I, /:5 7 I 
•
<E' 

lA ,PA WA lBHL 
AIR/I'f lief/if o 

CRRG MFRG lRG PRG 'CRTG MFTG 
RECYCLE A 

2 :;;-05 1/5"76, s- II'----C/'--L.'_0---, 	 Liu [o,o=:J o .0I -E----- TOTAL GAS 

CRDG MFOG lDG POG 
-E-- DILUTION C2)0. 

. p TP '. PP W N PROPANE A, 
<E---- NUCLEATIN'

C) I TI (. /5°/7 /1);:211 0·0 AGENT 

WSS OLSS ess SS 

.8 L 0, S­[ 0<3 I I 0. ~ I. o ,01 
SPENT 

COSS ASSS css HSS TSS 
} .' . StiALE

6,39 Q:.<o 19 Q:E:Vl. 

HOL DOL 'WLP 
lI0UID1/ • ) I 17.76'2.1 118'3,/' 	 ~PRODUCT 

CRA MFA 

COL 

CRve MFVG .lVG WG OILM M 


11 1'-1',+1. 31 /, 0 1 1......_Z_£"_O--, 1 ' (). 0 10,01 01 

, NG 

VENl 
CG H COOG OG 

12 [ La, lf~ 1 o 1 I z 7. 01 0, 7 GAS 

MEG COG HHG OTG 

0, s-s- 1..? s- I L..-[.-...:3~.'--=..'1--.J 

CRVP VPMF lVP PVP 

141 Z if I I / ( g 3 I ,,--I·--'..1_2-,-/--J· I 73 I' 
'}VENTTvpe VPOIL . VPW eL 	 ,.' . PURGE 

,6',61 1 ss-; 9 1 ~. 

• OPTIONS: 

J. BEnter "'" to Calculate w;lh Spent Sho/.. Ratc onrl Ash Analyses, 

( 	 Or "0" '0 Co/culole w/tn I.leosurerl Ro/::s, 
"~-' . Ot ".J" fo Cofeulote wit!. Row Snole Rate onrl Ash Analyses, 

. 2. AI Enfer "'" to Calculate ""tn Meo~ur.erl ',Iolsture onrll.l/sf, 

Or "0" fo Co/cut::He (rom Vent Purge Dolo • 


.l. H En'er OfJ" to Calcu/ote using Relorf #2, 

0, "0" '0 Calculate us/(l9 Retort /13. 
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LABO~TORY ANALYSIS SHEET 

ANVIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampled 

Sample Time: 

(. --/ - b -; 
RS r..'J.f ; SS 

-' 
./I,jJ 

Run No. C~ I C) ,/ c) ~~ 2 

o RETORT SHALE NOISTURE. FISCHER ASSAY 

, I,ll wt%.!~ ~RAW ~SI'FlNT SHALESHALE 

1:. :) t(. r 12-.:fI Galfion ~(C/\ RAW SHALE FISCHER ASSAY 
\!::J .MOISTURE 

6 • '71 If c/, ztJ ( S.G. , g/ml, . D,71 wt % 
0 Oil, wt r<I 

l'9.9= . 7 
Water, wt%-L~ o II:S­

~/. I YCi. 2 . Sp • Shale, \'l't% 


/ .~ O.S Gas & Loss, wt % 

I 

s~cz_( COKING TENDEJ\lCY'~- Oz-i~\
/ 

HYDROGEN 

)? ()£J (t6j 

wt% 

wt% 

wt % 

o SHALE RICHNESS DISTRIBUTION 

(See attached graph) 


O SCRE-gN Ail.T.ilLYSIS 

:::;.::;:.:::..::.:..:..,.;{S=-e":"e:':::=;ba:":c::"::k:""""';"o"::"r-:t"7h"'7-s -8heet )
i 

BENZENE EXTRACTABLES 

wt % . 0-,- 0-,­
All results are "as received" unless noted. lI}1oisture l ! designates the moisture 

content of the -48 mesh material used for "Ash", "Mineral C02", IICarbon", and 
"Hydrogenll 

• The "FA l"loisture ll is for ,the sample used for the Fischer Assay. 

cm~~lTS ____________________________________________________________ 

r?~ """ ~ 
DATE Cm1PLETED __J_U_N_o___'_96_7___ CHECKED BY --~vL..,/Lo~ia{~2A~'-~--~ 

Revis.ed 6/20/66 

http:Revis.ed
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LABORATORY ANALYSIS SHOO 


ANVIL POINTS OIL SHALE RESEARCH CEt-ITER 


Date Sampled (, - j -(.. 7 
:= 

LIQUID PRODUCTS 

~ 

I 

IX ¢XJ WATER, wt % 0.(, 

b~"';'" GRAVITY °APl :~o. 3
?<~V ' 

()un..I\sn, wt % 

~-'-----~---.... --¥" ...-" ..~ .•--'. 

WATER VOL, 

VE}~.!,URGE PRODUCT 

ml 

(6) GRAVITY OIL, °API :J'it b 
--..,- .......... _----- ------ ...-~---------~ -- ~.-...~---- - ----- .. - ----- ~~~- -~ ---.~ ...--- ~ ,--.-. -- -- ---'-­e{ . VENT GAS 

j(5) ~.A.JOR CONPONENTS 

-~--

O Cl thru C4' plus n-Pentana 
--_•• ___ 0' ____­

C02 2. "'1 • 0 vol % CH4 vol % 

02 0 • ry II CtI4-C2H6 " 
N2 t 3. 0 " C3Ha " 
CH4 .5" C3H6 . " 
co· .6 .:>' If i C4HIO " • 

D3 PUMPOtj'l' T3 PUHPOur 

o DISTITJI.ATION 

2 

\ 
\ 

... - ....•.-.__.. _...­ .._-_._.-.:..--- ­

H2 .5 .'7 

Ar 0 .~ 

IJthers o. 0 
I\:?\ / c}, If­
}(y CARBON, . ­

tiS 

DATE COMPLETED JUN 5 ·1967 CHECKED BY --."c.~j~B-' ..___._ .n • __ ••• , 

rr. ~' .. ~"'.J_ 1/""'\ 



1 
i SCREEN. ANALYSIS D!~A' SHeET C-\\(-LAB) 

RUN' NO. /7 .. /-(! -.2-- SAMPLE NO.' I DATE [,.,/I/r:.; 7 
UNIT 1£7./: 7 # 3 DESCRIPTION 7-5'.;.' /J 
APPROX. SHALE SIZE;:: ;:----! SHAK[NG TIM-t.....:.-..:../--=c:~/.::....:7)~:/t..:.;:~,~-~A-N-A-LY-S=-I---S-8-~-.c--,d~""""7I--,:h-./-c-/~·/ "c./tAAJ.~'-+-L 
TOTAL SAMPLE WI. GROSS / :,' ,7. ';: - TARt. ,~. " =NET f/51. 
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0.093 i 8 I,:,' ~- .<. 

0.055 I 10 I /<'1. ) II 1, '1 

PAN I !;) /. (~ Id,o I .:' 

TOTAL ON SCREENS AND PAN 

LOSS (BY DlFFERENCE) 
TOTAL SAMPLE. WEIGHT 

.:.;.) II 0.093 

~I 0.OG5 
,'7 l" PAN 

I It' 

9/; tf !I LOSS I 
-r:-s- I TOTAL... 

~ 

0.1/2 8.928 0·00 

(OO,oL 

1.577 I 2Z,32 

2.232 9', 10 
) 1, 't"Z 

11,7z 
3.)54 7 ~ct 5:<l't 
4·46.,. Z,§Z /5Z 
6.32.<;) ().4-+ Of g >? 

?1, /'+ I 0·9& 
o 1 II 
0·77 

.-- --

6,72 
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. ..-4 
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;Ern
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YLM .
+8111. D1 

Da 
Dv . 

().7'f 90 t 
), ~lfS-7 J 

tJ,6413'8 
Or7t;t;<f"? 

2: In I 
1'8111 Xl. 

Z:emXi IDt' 

Z:~/'(\ Xi Dt 

{fJ 
~~ NU,v,9:::RS IN PARENTHE.SES SHOUl.D Be. USED Wl-It:N THESE: 

\SCREEN SIZ£S REPRESENT TI1E: TOP OF' THE: SHALE 
. , 

\\SIZE RANGE. 
\\ v v..\ \:-..REMARKS; _________________________________ \\ \." \ ~.' . 

¢:~ \~: \ 
OSRC-4 

- I 


