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GAS COMBUSTION RETORTING 
DErAILED RUN SUHMARY SHEET /5 l 3dlid"lJj 

\ Date 7-2- 6 7 
:.t; 2- Z'l.1irpose: i7J ~CJL-.~A~ O'?~ I"?A~-,-j....k.., ~/Y-t,,~-a/J ~ -v - ., ~ r.}"7!cJ, 

j-c i) ~~~~ _ .f7~.::(; c~ J~" ~J"'t::.t:t /Jrc--r, j;' / J-t'/O d~~ '-"- :~(.,..., 

GENERAL . SPElIJT, SHALE PROPERTIES (/ 

Run No. If'lo~t; -,f-J Fischer Assay, Gallton 
 0.0
Length. hours /Z-
Retort Type Number /Z t' I71T 
Oil Recovery System Number f--z. 


70115 Total Rav1 Shale Charged, lbs. 
 1650 73 
Bed Height above Dist., ft q?-; 
Type Air Dist. J4D,~ 
Bed Below Air Dist., ft k. 

RATES AND QUANTITIES 

Raw Shale, lbsl(hr)(ft2) 
 999­
Spent Shale, %of RS F5,O 
Liquid Product, lbs/hr z If 7);S'I 
Oil Collected, gal/ton RS z/. 6 
Air, SCF/ton RS ~) 4700 
Total Recyclei :·, S i'/ton RS (wet) Ilat:> 0 
Dilution. SCF/ton RS (wet) -
Calc. Vent Gas SCF/ton RS(dry) 6:>275 
Gas Losses, SCFjton RS(wet) #2? 
Propane, SCF/ton RS $"0·8 

TEMPERATURES AND HEAT BALANCE 

Retort Offgas 2 OF 
 1 1/-3 
Spent Shale, F ~ s<;" 
Raw Shale, OF joz 

r Recycle Gas Inlet, OF 2(t> 3 
Dilution Gas Inlet, OF -
Air Inlet, OF /"30 
Retort Air Inlet, F 130 
Heat of Comb. NBtu/ton RS 4/~ 

"~Heat Lost, }ffitu/ton RS 
RAW SHALE PROPERTIES 

Fischer Assay, gal/ton RS 
 2g', J 

Oil, t1Ft % /0 7 
Water, Wt % /).7 
Gas. Wt % 7.~ 
Mineral C02, Wt % )7.4 

Ash. Wt % 67. '7 
Moisture, Wt % (Uncrushed) /, 0 €.,1": 
Carbon (Total), Wt % 16. 'Z 
Hydrogen (Total), Wt % /,-/2 

Nominal Size Range, inches YI,/' -Zh" 
5 %passing thru 0·37/
98 %passing thru "2.,5:'6 
Da /,6g0 

/,1/-2-7Dv 
J..;'1 e Ijurner cp­ ~>o 

Mineral C02, Wt ;:t. /6. /
Ash, Wt p 9/. 6 
liarbon .J total), Wt p 6.7S­
Organic Carbon, Wt " 2,"56 
Hzdrogen (total) I. Wt}; ()f 2 ;c 

LIQUID PRODUCT PROPERTIES 
Oil, Wt % 1'5. t: 
Density, lb/Eal 7·~OLf 
Gravity, API If, )" 
Ash, Wt % -


PRODUCT GAS PROPERTIES 
Water Vapor, lbslHSCF(dry) 6. L 
Oil, lbs/I'1SCFldryJ-::""*" 0, Ill: 

Anal~sis (dry)
C 2~ Vol ~ zt. 0 
O?, Vol % &.0 
N2 + Arson2 ilol % 5'7. z 
CH}I' Vol ~. z,9 
CO, Vol % l/rLJ 

6. Lf. 

other!.. Vol % 
H2.· Vol ~_ 

/. '1 
Gross Heating Value{calc),Btu/SCF /4-1 
Carbon (Total), Ibs/MSC? (dry) ./;?, .5 
Hydrogen -<Total), Ibs/MSCF (dry) /I/'il 

YIELDS A!\!D BALANCES 
Oil Collected, Vol %RSFA 77,0 
Oil in Gas*l}, Vol % RSFA °,5 
Oil in Spent Shale, Vol %RSFA 0·0 

Total Oil Meas., Vol % RSFA 77,,'5' 
Carbonate Decomposition, % 73"· 2­
Water Recovered, Ib/ton RS '5x . .., 
Ash Balance,_ ~ - As l1easured - ­
Ash Balance, % - Assumed 17.S.IDl:> 
Overall Balance, % II f.) £0, I 
Carbon Balance~ % - Organic 99.0 
Oarbon Balance, % - Total 102. z.. 
Hydrogen Jjalance J_ .. ~ - Organic 1js:g 
Hydrogen Balance, 70 - Total 9t;. z 
Water Balance, % 1&7.3 

MISCELLANEOUS 
Avg. Retort6P, in H20/ft o.?/: 
a,P Above Air Dist., in H20/ft 0,74­

NaCl Soln. ,Wt % 
NaCl Rate, gal/ton RS 

--
Comments:__~yJ~~~~~'~~.r~awc~.~J~a~ ·J~nH~~~~'____________________________________.._~c__ 

*Measured Recycle + Dilution Gas 
** Oil Mist + Condensibles to gt OF
*** Rates are for moisture-free raw sfiale. All shale analyses are ona,I'I'I",-l ...~l.~-'-'" 

-' .free basis. 

Signed /~~Cd.~. DATE~i ( ~ I 7 (, ? OSRC 10 
~ /. ­

Revised 7/19/66 
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A. YIELDS 
FAY 7~699E 01 DRYGAS 6.275£ 03 
H2 4 .. 016£ 02 OTHER t .192£ 02 
CH4 1~'S20E 02 02 0.0 
CO 2.'761£ 02 C02DEC 2.323£ 01 
CO2 1.632E 03 OILCOL- 2.163£ 01 

B. METERED G,o;5- RATES 
RECG t .190£ 04 OIl. 000 
AIR 4~'695E 03 TRECG ' 1.190E 04 

C. t-10L I:JT & HEATING VALUE OF VENT GAS 
MHl~G 2.923E 01 HVGT S.S5.:)E 02 
GBTU 1.411£ 02 

D. COW3USll0N PRODUCTS 
C02C 8.628E 02 COC 2.5.14£ 02 
CHR -5.370£ 03' cot-me? 1.441E 01 

E. r.1ATERIAL IN 
,ORGCIN 2.458E 02 RSR 4.942£ 02 
MAT-IN 2~386E 03 

F. f>1ATERIAL OUT 
ORGCVa 6.229E 01 COJ{EC 3.907E Ot 
ORGCOL 1.420E 02 ORH2VG 7.514£ 00 
UNR£TC 0',;0 ORH20L 1.874£ 01 
ORCVG? 2.534£ 01 OReSS? 1.589£ 01 

G. MATERIAL BALANCES 
OVALL 1.00lE: 02 ORH2 8.597£ 01 
ASH 0.0 TC 1.022E 02 
ORGe 9.899E 01 TH2 9.633£ 01 
ASHB -I.OOOE 00 

H. HEAT IN 
QCOt1B· 4.162E 05 QH20C 8.562£ 03 
QPROP 6.75tE 01 GOILC 1.182E 04 
QSUMIN .iI.SO LIE 05 . , 

I. HEAT OUT 
ot-1C02D 1.310E 05 Q}{EROD 1.0LlSE OS 
QLIQO 2.603F. 03 QOrGAS 1.629£ 04 
QGASL 4~306E 03 LBLOSS 0.0 
QSUMOT 4.a04E 05 

J. t1ISCELLANEOUS 
OReSS 2.355E 00 VPOIL Ie 661 E-Ol 
V?N 6.209E 00 '-TCG 1.155E 01 .. 

END r·1ESS.ctGE 

Et'~D ot;"fPtJ'f 

G 

MISTFA 

UNRETO 

SSY 
MH20 

WVENTG 
TGft' 

f>H~DG 

H20C 

ORH2IN 

UNRETH 
COl<EH 
ORCOL? 
HCCVG? 

oeSAL 
\~ATER 

GASL 

GAIR 
QRCYL 

QH20V 
QSS 
HElLOS 

TGL 
PROP 

4 .. 754£"'01 
0.0 
8.297£ 01 
5.822£ 01 

6.667E 03 
0.0 

3.070E 01 

-5.877E-02 

3.392£ 01 

0.0 
2.907£ 00 
5 .. 776E 01 
1.093E 01 

1.059E 02 
1.673E 02 
4.280£ 02 

2.423E 03 
4.136E 04 

3.765E 04 
1.780E 05 
5.S24E 03 

4 .. 589£ 03 
5.0801£ 01 

-- --- ; \ 

; 
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/ 

// 
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""- _ • .r-............ ~ __ ,. ........ ,. ... _ ..... - ~-.,-'" . ,...,...... _I".~·.-	 . .. _. ..... 
~ 

<E' USER lDENTlFICATIOt~ 	 :;.:.­
l1NEIl PROGRAM ID 

I) 
[-----:c2080' , 'C IC/ "It; - 1- 7'-2 -t, 7 ... - ~---,-~ ----"--,

:, 

yms OLRS TRS B, MRS 

I I (/,2,J 	 IZ7Z8?,71 
( ­

FA GRS CORS XA 
RAW 

.2 L 	28,/ 1 Z,S J 1/7-,9- ,',S'.$'" , 2. "2-1 SHALE 

ASRS • CRS BRS BP TOG 

3 [. &'7,71 [ , /to#Bl l r 72-1 17 <;1- ,,'I.,0 1 I, /43 J ~' 

CRA MFA TA ,PA YfA LBHl

'" .c V068.4-.J I _01 , 
130] )11 I 0, / 9-1 (';) ~AIR 

v~ 

CRRG TRG PRG 'CRTG MHG 
<f-- RECYCLE At-. 

5 	 liiiLIJ [mmb~:J [Q. 0 o f 01 , TOTAL GAS 

CROG MFOG TOG POG 
~-- 01 LUTION Gf, , 6 ", I CVt,O QO~ 0 C> 

TP . PP WP 	 ~ , PROPANE Ati 
<::~- NUClEATI~lG,'L2~ t:) I ~J [. /2.9 i] WS: ~ , oLQ] AGENT 

'ISS OLSS GS5 SS 

""_..... 


. ( .. s D,4-~ [ OLQ] 0 ~Ol, I O,~ } SPENT 
COSS ASSS C55 HS5 TSS SHALE 

,9 	 CZW, &1.tr..1 b,/S I ~22 SSS-

OllLP COL HOl DOL WLP 
LIQUID 

10 123D '3.4-1 ' ;--9-. II 1/. II 7(180<1-1 I /72- =:7l 	 ~PROOUCT 

CRVG MFVG .WG WG OllM M 
~ 

11 1/'/;6Z,l] ) .0] Z Go/I 0 .. 01 C~.ol I.()I 
CG H COOG OG NG 

VENT 
12 ,1;:? ,31 0 I 2&.01 [j£ji] I :)7 .2·:1 GAS 

MEG HHG OTG HG 

'13 	 '1 Zl~~ 6."1- ,;" 91 /./8~ 

CRVP VPMF TVP PVP 

14 $" ,81 C Z- ,,2/ I I· 178 25 
TVPC VPOIL VPW GL " PURGE 

15 	
}VE"'

84- I I 7(0 ,01 I 3 ,sl L 73, 7 I" 	 <:-' 

OPTIONS: 

( 

, . J. EJ Enler ..," to Colculot" Vlitl. Spent Shalc Flolc and Asl, Analyscs, 


Or "0" 10 Calculale witt. l.b05urcd Rates, 

Or ".J" 10 Colculale wltl, Flow 51."1,, f!.ot" ond Ash Analys'!:s. 

2. 	1.1 Enlcr "1" to Colculo/e with N,co=uted 1.1olslufe and l.lIst, 

, Or "0" 10 Colcu/ol~ (rom Vent Put')" 001<1. 


l. 	H Ellter "'" 10 Colculote us;n'} Re/ort 1f2, 

Or "0" to Co/ctJlot~ uslfl'] Fletort #3. 


OSRC-9 
Revisc'd 5/1/67 



LABCT"tATOR.Y Al\iALYSIS SHEET 

/lWVIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampled ~~2~--~{'~·_7~________ Run No. (I C C/ 9 -'- L/ 

Sample Time: RS /7'.'/,,<---; SS ::<7-··(/.S~ 

~---------------------------------------------~.-,-..-..~.~'---------------
. / FISCHER ASSAY /~ 0 RETOJ-tT SHALE NOISTURE 
/)~ L;:( 

t:rJ\RA1rJ SHALE (\XSPENT SHALE wt % 
\.!Y \.Y '~-"'\ 

~, ). 7.L- Cl. c.") Gal/Ton (2) RA1.rJ SHALF FISCHER ASSA1 
. ,HOISTURE _ 

o· II <-{ S.G., g/ml• - 0 , G), wt % 
10, ft 0.0 Oil, wt % 

I. '7 o. i.i \{ater, wt % 

Y.J .7.- 77 • c/ Sp. Shale, m % 

o! '2/ Gas &Loss, wt % 

COKING TENDENCY 

wt % 

wt % 

O SHALE RICHNESS DISTRIBUTION 
wt % (See attached graph) 

O SCRESN AI\l.'~LYSIS 
. ~~~(~Se~e~b~a~c~k-o~r~t-~Jl~'s--sheet) 

wt % 

wt % 

All results are "as received" unless noted. "l'1oisture" designates the moisture 
content of the -48 mesh material used for "Ash", ":vlineral C02", "Carbon", and 
I1lixdrogen". The "FA l"Toisture" is for the sample used for the Fischer Assay. 

C0111'11~NTS 

BENZENE EXTRACTABLES 

0-·- 0-,­

1967 
Cri~CKm Bj~ L:::' r ~-~ 

__j~L- ":.. ,'<-:'OSRC':12h . 

R"'~Ti =d....hhoIf,f, 
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LABORATORY ANALYSIS SHEEr 


ANVIL POINTS OIL _~HALE RESEARCH CEN"TER 


Date Sampled . 7-..z - (7 Run N@. CIt. (/ 9 -- <::/ 

__....1 ...""'~· 

=====/.:::;::;;::;;=====:::::::====:::;:::::;::==~=".~¥;;;;;;;;;;.;:;,.,,;;:.-;;;;;;;---:;=.....~.=.===::::::::==:::;::::::==::::::::::: 
("{v1;;" LI'V QUID PRODUCTS 

____....;D;:;..3:::-._~·UT __._____ 1'3 PID1POUT • 

21 1-y f3 4 
vlATER, wt % I\~--
GRAVITY, °API 

OOUI.ASH, ,vb % 

o DISTILLATION (See attached sheet - OSRC-2u) 
------:---.----~- ._-_.•_----_.._- ..__._--_..----_. 

VE~lT PURGE PRODUCT 

OIL wr, g eVi, ? 

WATER VOL, ml _ 7 C', 0 

GRAVITY OIL, °API '/1. 7 
----_.-----_._....._-_... -...__ ._..-_.__ .._------­

VENT GASbuB 
()O NAJOR COHPONENTS 

~ o Cl thru C4' plus n-Pentane 

CO2 2.(' • (I vol % CHit • vol % 
11

°2 0.0 C2H4- C2H6 " 
N2 ~>8.,-< 1\ C3H8 " 

ItCH4 2...1 C3H6 " 
co 4-.tf II i C4HlO " 

nH2 0. <l- n C4HlO " 
IIAr 0.7 ~C3H6 " 
" IIa 0thers I • ? n CSH12 

IV' 
lbs;1vlSCFDG L .{~') Ibs/HSCFDG(r ~ CARBON, LJ < . ~f HYDROGEN, 

..,., ._. ~» r-::J,;:;;_ 

Cm'll/tENTS 
a.. 

) 

CHECKED ~y ;<
" ,·,···---1-ITS1IC_12H:---- --_.. _-. 



SC.REEN .. ANALYSIS 0 ~TA,' Sl--lEET (TY-LAB) 
RUN NO. (~ /("! .::/':' ..:.; SAMPLE NO .. -/»1/:7 I:, DATE 

I 
-2-? - r,; ? 


UNI T .N-- ~7, . DESC R1PTION_r ........-~","","',---',""'-\'_____________ 

APPROX. SHALE SIZE / .....' I/._ SHAKING TIME /r') ANALYSlS BY--T:1"/,·/"·s 

TOTAL SAMPLE WT. GROSS rSR,7 - TARE r;, .~. =NET r::.::', / 


, 
I 
! 

SCREEN' SIZE WEIGHTS 1\ 
SCREENS OPENING MESH GROSS TARE NET VIr. !I SCREEN ID' ~~ ~. 

-'70 CUt/I. 70 % 
REQD. SIZE . LBS. LBS. RETAH~E.D SIZE I l Dt RETAJNED RETAINED PASSING 

4.25 I 4.25 I .' 
3.00 I I 3.00 (.3.125) 1(0.3206) 

I 

2,50 I ! 2.50 (2.6257 erO.380?): QX,{~ I/'7 {., /b-7 9 /. t1-':;If 2.750 0.3636 

2.00 I 
I ,?(), .'<'-:' 20,Z~ /0 ::s 2..00 I 2.250 I 0.4444 1&, :) C) 2:;1 .S/" 

).50 ~/). '7 I 2. 7. ,/_-j J p, 3 /.50 i 
7S.9-7 52.4 Cf1.7.5r;y-J 0.5714 

1'005 I I ,C'/"? 13 , I LOS 
(I. OBi' (0.9199) 

-ZI,G'l :3 ) , 40:SZ.3 I . ( (:~, ·'.?75 '0.7843 

-./ -. ...-::- C;l /'" , 0·742 113, &~ J '1, i). 0.742 ! ~.~ r:/. (') <'~. (...., , ..... , 0· -..> Q.89G I./IG 
, 

0.525 .,J.- -', i . I 
?·.~1 .1 Cj,31-.?,~ , 7 / 9 -,.... 0.525" '0.-.... ....,l, C- I 0.634 I 1.577 

0·371 ..-:..' /ll~~__4 / ("'. :-:: ;;> ? 
Co'" :) 0.37/ 0.448 ~.232 3.70 5',(,,7-

I 0.26:3 3 I I ,9 0.263 
i 

3. 610 Z.~r:20."3- /.-~ ././ 0.3/7 3.154 , ,....~ 

0.185 I 4 /9 ? /9.':'/ ? I _, I 0.185 I 0,;:::24 ot'r·4G4 Q'.7'-?3 2, /0 I 
0.131 6 l~? ~ .~)~- /9, .:.; , I I '. 0.131 0.158 G.32.~ {5,/ (p ;.'Cj4- ! 
0.093 8 /'(J,V ,>'.), ,~/ . C) I 0.093 o. I 12 9.9Z8 D V. y,Oib /.1'1" rI 

0.065 10 /9,3 )9.? I! I 1 0.OG5 II C. / b /. 78 ! 
, I I 

PAN -rPAN ",- J I -" .j I I' / 77 0 
TOTAL ON 'SCRE~N<S AND;;"~ (,; I I LOSS I.. 

I 

I 
LOSS (BY DIFFERENCE) - I TOTAL I 

TOTAL S~MPLE. WEIGHT /~ ?, I ILl - I 

, , 

~~inDt 2: m ,
+8111 Xl. I I 

YE m 
.t8tr\DI Z:amX-i /Di' 

! . 
b·9opze: !'-1 

Da /.0 711 2:1'1"1 X'Tem 1 Dt I; )7721 I 
Dv 

i 

$;: NUMBERS IN PARENTHE.SES S\40ULD BE. USED WUE:N THE5E: 
SCREEN SIZES REPRESENT TI4S TOP OF THE: SHALE 
SIZE RANGE. 

REMARKS; ____________________~----------__ 
./. ~ Z%~1 

OSRC-4 
__ ., - 1- _ 


