
GAS COMBUSTION RETORTING (5l3 ()If ()2(,.DErAILED RUN SUMMARY SHEEr 

Date 6- 3 0 -0'7 
Purpose: 70 r}(1!,...~ ~_ J (;n,~ofl_"/~Z. ~,4 -'f.......o',/I, t,,_,-,,-"t:( ...I- _ ;y.J.. ~ 4./..",-'!; ~ 
roo ~".....,~ _~.X ~l:~ krr:::t:X ~.. 7 cY~ [w/o ~..:z;:;..,",,- ~)

GENERAL 'SPE~IT. SHALE PROPERTIES 
Run No. tJlbf-!J-/ Fischer Assay, Gal/ton _0.5
Length, hours -;L Mineral C02. Wt ~ ;r:, '7 

'. Retort Type Number JZe-Y.JJ Ash, Wt % '110.'1 
Oil Recovery System Number (!.-z­ liarbon (. total), "It % 7,02

3Total Raw Shale Charged, !Se. 16507 Organic Carbon, \I}"t If, zlifl 
Bed Height above,Dist., ft . q 1/2­ Hydrogen (total)., Wt~ 0. Ie;
Type Air Dist. AOxr LIQUID PRODUCT PROPERTIES 
Bed Below Air Dist •• ft & Oil, Wt % 15,0

RATES AND QUANTITIES Density, lb/gal 7, to'! 
Raw Shale, lbs7~hrJ(ft2) 4q~ . Gravity, API 10/.5
Spent Shale, %of RS q'l;l./ Ash, Wt % '-­

Liquid Product, Ibs/hr 2303.6 PRODUCT GAS PROPERTIES 
Oil Collected, gal/ton RS 1'7 « Water Vapor, Ibs7HSCF(dry) 5:~ 
Air, SCF/ton RS (dry) 4?o() Oil, Ibs/l"llSCF(dry)-lh,} 

(,') T 'f '7 I 
Total Recycle~:-, SCF/ton RS twet) / 1"1-1-0 Analysis (dry) 

22./~lution, SCF/ton RS (wet) - C02', Vol % 
Calc. Vent Gas SCF/ton RS(dry) 099s' 022 Vol % ~.O 
Gas Losses, SCF/ton RS(wet) 4-3 -Z­ ' N~ + Arson! '\lol % ~o. €' 
Propane J SCF/ton RS 2.. /;.,7­ CHJu Vo;L % 2,'1 

TEMPERATURES AND HEAT BALANCE CO. Vol % "$,9 
Retort Offgas, OF /42­ H2,· Vol % 6, / 
Spent Shale, F .573 Other, Vol % If.7 
Raw Shale~ of 91 Gross Heating Value(calc),Btu/SCF /S7 
Recycle Gas Inlet, OF u...J" Carbon (Total), Ibs/MSCi" (dry) /2.1 

.Dilution Gas Inlet, of - Hydrogen (Total)~ Ibs/MSCF (dry) /.I/f 
Air Inlet, of /3(, YIELDS AMD BALANCES 
Retort Air Inlet, F 119 Oil Collected, Vol %RSFA 75,'5 
Heat of Comb. ~ffitu/ton RS 43z Oil in Gas~~, Vol ~ RSFA /, J 
Heat Lost, Itffitu/ton RS 3t,. Oil in SEent Shale, Vol % RSFA ./,7 

RAW SHALE PROPERTIES Total Oil Meas., Vol %RSFA 7B, <l-
Fischer Assay, gal/ton RS 2b.Lf Carbonate Decomposition, % 19,4­

Oil, Wt % /0, I Water Recovered, Ib/ton RS '58".9­
Water, Wt % 0.7 Ash Balance, % - As l1easured -
Gas, Wt % 2. 2 Ash Balance, %- Assumed lZ.£/oc 
Mineral C02, Wt .! /7.7 Overall Balance, % /60.1I") 

Ash!J Wt % 6~,3 Carbon Balance, % - Organic /,:X".), Z 

Moisture, Wt 10 (Uncrushed) 1.0 E,,+. Carbon Balance, % - Total /61,7 
Carbon {Total). Wt % 16·s Hydro~en tla1ance 2 ~ ­ Organic t:;/,t;.. 
llydro~en (Total), Wt % /'62 Hydrogen Balance, % - Total '1'6,7 

Nominal Size Range, inches ~"_Z~I/ Water Balance, % /It?,-z,.. 
5 % passing thru &·37{_ MISCELLANEOUS 
9ts %passing thru ? .So Avg. RetortbP, in H?O/ft (I. t,S 

Da (J)- B 77 ,c.P Above Air Dist., in H20/ft r>. t;7 
Dv I· cJff' NaCl Soln., Wt % -

L,'v,e /{oo7/"Y" "F '660 NaCl Rate, gal/ton RS -
Comments: C2-""l.~-". 7;/ .......-1-1'-""1 rlJ....r..,,._ ~"j ~~j., ................., 7;;.' c...~
"PI' , - !J, , . 

{ ~"./-,"", 1_~' "" , 
*Measured Recycle + Dilution Gas
** Oil Mist + Condensibles to ~~ OF*** Rates are for moisture-free raw shale. 

free basis. 

Signed ~r:C_-c?{~'""!'-~_____DATE{7_1-~~" / 't: I 7~? OSRC 10 
/ ­

. . Revised 7/19&6_ 
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//AI00 
2080" CI049"'1.. 6-30-$7 

! 
A. YIELDS, 
FAY 7.531£ 01 
H2 3.6591! 02 
CH4 (.439E ,02 
CO 2.339£ 02 
CO2 1.326E 03 

DRYGAS 
OTHER 
02 
C02DEC 
OILCOL 

S.998E 03 
2.819£ 02 
0.0 
1.939£ 01 
1.988E 01 

'tHSTF'A 
UNRETO 
SSY 
t1H20 

1.429£ 00 
1.672E 00 
Bo443E 01 
5.837E 01 

B. t-ll!TERED GAS RATES 
RECG 1.144£ 04 DiL 
AIR 1j .. 609E 03 TRl!CG 

0.0 
1 .. 14.tJ1! 04 

\~VENTG 
TGF" 

6~315E 03 
0.0 

C.. t>lOL 
MHHG 
GBTU· 

\-/T & HEATING 
2.90m!: Ot 
1.571 E 02 

VALUE 
HVGT 

Or. VENT GAS 
9 • .t,22E 02 M~JDG 3.046E 01 

D. COt-18USTlOiJ PRODUCTS 
C02C 6. -/21£ 02· COC 
CHR 1.3831': 0 I CQr·H3CP 

2.ISSC: 02 
1.215E 01 

H20C I.S13l! 01 

E. MATERIAL IN 
ORGCIN 2.318& 02 
t<lATIN 2.377E 03 

RSR 4.922l! 02 ORH2IN 3.139£ 01 

F. MATERIAL OUT 
,ORGCVG 6.11311: 01 
ORGCOL 1.30SE 02 
UNRETC 3.431E 00 
OReVGP 2.637E 01 

aOKEC 
ORH2VG 
ORH20L 
ORCSSP 

3.720E 01 
9~197E 00 
1.722E 01 
1.753E 01 

UNRETH 
COKEH 
ORCOL? 
HCCVG? 

4.029E-Ol 
1.8601': 00 
5.628E 01 
1.422E 01 

G. MATERIAL BALANCES 
OVALL I.OOIE 02 ORH2 
ASH 0.0 TC 
ORGC 1.002E 02 TH2 
ASHB -1.000E 00 

9.137E 01 
1.017E 02 
9.672£ 01 

028AL 
\~ATER 
GASl. 

t.016li: 02 
1.102E 02 
<4.318E 02 

H. HEAT 
QCOMB 
QPROP 
QSUMIN 

IN 
40318E 05 
5.571£ 01 
5.016£ 05 

QH20C 
QOILC 

1.089E 04 
1.086E 04 

QAIR 
QRCYL 

3.S22E 03 
4.416E 04 

I. HEAT 
Qr-1C02D 
QLIQO 
QGASL 
QSUMOT 

ou:r 
1 • .-12E 05 
2.9<46£ 03 
4.774E 03 
5.016E 05 

QK£ROD 
QOIi'GAS 
LBLOSS 

9·637£. 04 
1.980E 0<4 
0.0 

QH20V 
ess 
HETLOS 

3.765£ 04 
1.932£ 05 
3.563E 04 

J. fi-lISCELLANEOUS 
ORCSS· 2.406E 00 
V?t1 5.941EOO 

V?OIL 
t-JCG 

4.907E-Ol 
1.111E 01 

TGL 
PROP 

4.369E 03 
2.617£ 01 

END t·iESSAGE 

c:m CL:TPUI 



- HEAT .AND M"-TERlJ~L [l!-\LMKE FOR PILOT RETORTS - DATA S!·I~ET 
, . 

dNE 1/ 
~... USER IDErHIFICATION 

() 

OlRf> TRS 8. MRS 
~ 

1 I 	 9L-~ 12. 7.177 ,.51 
CRS CORS 

RAW 
2 Z,O /7 :2J SHALE 

> CRS HRS TOG 

3 '. /!-~" .... -1 /,focl I· 142- ~. 

\';; CRA MFA TA YlA LBflL 

AIR 
~; .. [/~f.s, 4- __1 C /~ I /3~ 	 [j?pl4­

MFRG TRG PRG 'CRTG MFTC 
<E-- RECYCLE AI 

oS 	 / f () I Z&8~ &,(0 0.0 . TOTAL GAS 

CROG· MFOG TOG POG 
~ DILUTION GJ

6 [O*O~ 	 LO.=J 
. P TP . PP W PROPANE AI 

~-- NUCLEATlN(7 L~.6.S31 O,4-J 	 127'1-.S' I AGENT 

'ISS OLSS 
.,,--~-.. I 6tS~ [ 0,,2-1 	 0,.61't. 8 	

SS 

}SPENTCOSS ASSS 	 tlSS TSS SHALE 
,9 [fl.9 1 eo,91 	 ~:19 I I 57.3 

OllL!? COL 	 DOL 
~LlQUID

10 12/08 6,371 81-,1 I 17.9041 	 PRODUCT 

CRVG MFVG .TVG WG OILM M 


11 0
IL47Z.DI J • D I z~ I 0,,01 L_~p" 01 	
( 

CG 	 COOG OG NG 
VENT 

12 /2.~ 	 22./ 0,.6 I 00.8'1 GAS 

MEG COG tlHG OTG HG 
.(

U 2" iJ 3.9 1 I b • ! 4-. Z I 1.14J 

CRVP VPMF TVP PVP 

14 -6,.& I 	 I- /07 ..z!f. -}VfNllvpe VPOIL VPW GL 	 __ PURGE 

15 [ g4- I 21-1 ,~, I 3" ,81 ~. 

OPTIONS: 

( 
I. BEnter ."" '0 Colevlota wid, Spent Shole ROle ant! Ash Anolyses, 


Or "0" to Calculate Ylltf,/,~"osvrcr1 Rol~s. 


0, "01" to Calculate wIt~, Row SI),:11" Rote and Ash Anolys<:s • 

. 20 /.\ Enler "1" to Cal<:ulOl'" witl. f,:"'':1sIJrer:! /.IoIslwe onr:! I.l/st, 

0, "0" ,,, Calcvbl" from Vent PurS" Do:". 


3. 	fI Enter fit" to Co/cv/ote vsing Relort 1f2, 

Or "0" to C"lculole usill'] nelO" 1:3. 


OSHC-9 
~ Revi~c'~ t) /1 /6~ 



-
LABO~iA.T01Y AMALYSIS SHEET 


pNVIL POINTS OIL SHALE RESEARCH CENTER 


Da~e .Sampled _--,7~--,/_-....l6.G.;:;,._Z.:....-___ RUlf No. C.Ld & - / 
, " 

Sample Time: RS d:7/-6-; SS III.~'-

..... i, •o RETOIlT SHALE HOISTURE~ FISCHER ASSAy/ttl 

~Q{)RAlrJ SHALE (j:)SPENT S2!AJJE , ,?sf I( ;;:, wt % 
~,C;.;5

{ ,£& I e- tff Gal/Ton (\/\ RAvl SHALF FISCHER ASSA-i , ~ J10ISTURE 
,- ­ S.G. , g/ml•V$'. • 

o 2- Oil, wt "" /,~ -..:::;...!.- ­

o 05"'- ~Jater , wt %L.1t L 


&- / 9.1. :L Sp. Shale, lirl'; % 


Gas & Loss, wt%
d.c2 0 .. I 


Mel. r COKING TENDENCY
.SLtJUt: 

wt % 

wt % 

o SHALE RICHNESS DISTRIBUTION 
(See attached graph) 

O SCREEN AI\TALYSIS 
~~~{S~e~e~b~a~ck~0~f~t~f~.1i~s~sheet) 

HYDROOEN ' 

~ I ·G / .~ 0./ 9 wt % 

BENZENE EXTRACTABLES 

0--- 0--­ wt % 

All results are lias received" unless noted. tl110isture" designates the moisture 
content of the -48 mesh material used for HAshll, n;vIineral C02", "Carbon", and 
IlHydrogen". The "FA 140isturell is for the sample used for the Fischer Assay:::o====== 

--~--..--,~"---.--------

JUL 3 1967 
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-
LABORATORY ANALYSIS SHEEr 


ANVIL POINTS OIL SHP.LE RESEARCH CE~rrER 
... .,.,.-, ...-'" 

Date Sampled 7:- [- 6 2' Run NG. C /"t, C:J1t:Z.::- {1 

= 

LIQUID PRODUCTS 

T) PUt1POUT ._DJ pm~FOtl1' 

1 2 ) 4 1 2. 

WATER, wt % 

GRAVITY, °API ¥¥?k £z:=
OOITt .1\SH, wt % ____­

. . 0 DISTILLATION (See attached sheet - OSRC-2h)ptf) ------·-----~;;;~~~DU~;-~-·-···-------'----

OIL lr,)'!', g 29{9''£ 12 . 

WATER VOL, ml .-t CJ 

GRAVITY OIL, °API. -j{21 a 

VENT GAS 


02 

N2 

CH4 

co 

H2 

t2.t2 

dtJ· / 
g . .,z 

,/(·9 

L· L 

Ar 4. ,Z 

i)thers /j. 7 
~. . 
~ ® CARBON, /). C; 

II 

" 
II 

II 

II 

" 
/I 

o Cl thru C4, plus n-Pentane 

CH4 _-!..o_ vol % 

C~4-C2H6 _....J-_ 

C)HS 

C)H6 

i C4HIO 

n C4HIO 

¢C)H6 

n CSH12 

HYDROGEN, . I lbsft1SCFDG 

" 

. '11 

It
• 

" 

" 

• Ii.. lbs/fISCFDG 

CCNl.1ENTS 
---------------------~~.-.--------------------------

---~---~--
'" J'. ,........1 

\JOJ 

II 

II 



I 

S(,REEN '" ANALYSIS D/ ~A' SHEET (TY-·LAB) 
, RUN NO. (/ / ()~/(;-, ;( I SAMPLE NO.. ' ,Z ''--7' DATE 7- / -t< /' 
UNIT ,/::J/. ,', :~; DESC RI PTION -=---_',__--;-_---:----:----::::--::---=:--_--::-__--.." 

APPROX. SHALE SIZE " "~ ," SHAKING TIME Ir.? /;:I,~,. ' ANALYSIS BY___/'___ .f? 
)

c;:,'
TOTAL SAMPLE WT. GROSS y:r ,I - TARE I. =NET?:3, c; ." 

SCREEN' SIZE WEIGHTS !I 
SCREENS OPENING MESH GROSS TARE NET WT. I SCREEN D i :tc· Yr. ."% CUt'll 70 % 
REQD. SIZE . LBS. Ll3S. RETAINED SIZE D't RETAINED RETA1~4EP PASSING 

4.25 4.25 I . 
3.00 3.00 (3.125) (0.32.00) 

2.50 /'-1 I J;, '/ .J . '1 2 .. 50 (2.625) (0.3809) z. q2-1 97.07,'2.750 0.3636 

2..00 ,,~ ~,>, ~' f} (l • ~2 ' ;r (}
I !" I t--'. 2..00 2.250 0.4444 /'7,& f{ 77.1/- G 

1.50 'j,O "'~ ~ .. ;.! ". , J- f..: ') . 1.50 /.7.50 0.5714 3/. I !- L/{,.2 '1 
J1.31 

., (/.08!) (O~ 919:') . 
1.05 -. I/. i ! :." ... 1.05 17JiS 2;1,31'''~ t.:.. :~~ '.275 '('),7843t j (, 

0.742 ..,r> '1 ~ 1..," 0·742 , /o.z/ /&-//6l,~ , ,..-, :'.: 1./16" 

!' I ,,: 

0.896 

0.525 /, ,-' ,('"
,1, ,j , " 

• r" I! ': ,:, 
i~",' "" 0 ..525 0.634 1.577 <?..S I q <: q 

0.371 ~ :,:' /, ~ ,:: , j " t.j
\,i.'/. , 0.371 . O.4.1'r8 ,2.2.32 , 4d3 5.1- b 

0.263 3 )0,7 19, '5 ;2.::< 
I 

0.263 I 0.3J7 3.)54 2, &7 2,77 

I 0.185 4 ) Cf-, y I '-f. I) d 0.185 0,224 4.464 I Of 4 tJ 2. '3 D 

0.13/ 
I - .

6 Ie:; I~ / C".<j 2 : 0.131 0.158 G • .32.<.;) CJ,'24 2·60 ' 

0.093 8 :dO,e) -:J /) f$ .,Oil' I 

0 77. '7?I 0.093 0.112 8.928 2,oG:, 

0.065 /0 i C::, t./ I it:(.:," 

/' ~ II 
O.OG5 6, I Z- /t t; i;l.. 

PAN ,?:) (~ Q/., V PAN I /' q ¢... 0 
.. TOTAL ON SCREENS AND ,PAN ;:Z,3 I LOSS 

, LOSS (BY' DlFFERENCE:) - I'J ITOTAL. I 
TOTAL SAMPLE. WEIGHT 63. :5 

. 

*' NUMBERS IN PARENTHE.SES SHOULD BE. USED WJ.lEN 'THESE 
SCREEN SIZES REPRESENT THE: TOP OF' THt: SHALE: ~~'l1m 2: m ,

+Bm X1. ./.:;:!;{;, ~)
',' 

SIze: RANGE. YL!'n 0'fam I :B:Sm Xi /Dt' 0)?'18371 
Da ().gC;!t/b 2:l1\ X'tBm. 1 Dt , /1 'f-!tiu Y! 

~ II; 497[; 

REMARKS; ____________________________________ 

r" 

.. 
':. 

" " 

c;p 

OSRC-4 
__., _ J__ 

I 


