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GAS 	 CO~3USTION RETORTING / ~//'3u/7 dto
DErAILED RUN SUMFllLtlY SHEET 

6'-3-6"7Date 
PUrpose: /0 Jr-It'-'rm in r 

v'$iJ1~ Y'f"-I" Shl?/e,, 
j §.PE~!T SHALE PROPERTIESGENERAL 

Run No. CIO,/-o-7 Fischer Assazz Ga17ton o,'f 
Length, hours 12. f1ineral C02, Wt p 13, "f 
Retort TyPe Number ,fc JZlI Ash. Wt % 8lf. '9 
Oil Recovery System Number c-' liarbon \ tot~), ldt % $": co 

..sTotal Raw Shale Charged, ~ 9;;:61 Organic Carbon, \lIt % It 3 Lf 
Bed Height above Dist. t ft )'/.", I ~IQ~ (total), Wt % o. zz 
Type Air Dist. A IJ -2e L GCT PROPERTIES 
Bed Below Air Dist., ft (;' ! Oil, Wt % 9'1.7 

RATE'S AND QUANTITIES , .Lo/gal 7.7:N? 
Haw tlhale, Ibs/(hr)(ft2 ) :z~9 ., API F(,( 

Spent Shale" % of RS 

~ 
Ash, \.Jt % -

Liquid Product, Ibs/hr PRODUCT GAS PROPERTIES 
Oil Collected, gal/ton RS .;>,g Water ~ Ibs7HSCF(dry) 1.3 
Air" SCFLton RS {dry) 2.020 Oil, Ibs F(drll)~H(- o.oS9 
Total Recycle~:-, SCF/ton RS(wet) Itf700 Analysis (dry) 
Dilution, SCF/ton RS (wet) 1'57--0 C02', Vo:( r L'7.if 
Calc. Vent Gas SCF/ton RS(dry) 66~O O?, Vol % 0, z· 
Gas Losses, SCF/ton RS{wet) 4- Z 'if' N2 + Argon2 V.ol % 59t~ 
Propane, SCF/ton RS l'l,c) eH", Vol. % /, {; 

TEMPERATURES AND HEAT BALANCE CO, Vol % 3­ z 
Retort Offgas, OF /'56 l!2-,' Vol % tf,6 
Spent Shale, F 6z3 Other, Vol % 5,2 
Raw Shale, OF 93 Gross Heating ValuelcalC)tBtU/SCF 4 '7, '] 
Recycle Gas Inlet, Of 'Z$"O Carbon {Total ~,lbs7r1SCF dry) . /0.3 
Dilution Gas Inlet, OF :zs-o Hydrogen (Total)! lbs/MSCF (dry)­ 0. '1-9 
Air Inlet, OF I'-f-ff YIELDS A!\lD BALANCES 
Retort Air Inlet, F /lI-'iJ Oil Collected, Vol %RSFA rff?t¥ 
Heat of Comb. 1\1Btu/ton RS t.j-f{Z Oil in Gas-::-:t J Vol % RSFA 0.7. 
Heat Lost., l'1Btu/ton RS -s~ Oil in Spent Shale, Vol %RSFA /, G 

RAW SHALE PROPERTIES Total Oil Meas. z Vol %RSFA <ja2 
Fischer Assay, gal/ton RS 26·9 Carbonate Decomposition, % 5~. 3­
Oil~ lit % /0. 5 Water Recovered, lb/ton RS 9&'. 'l 
Water, Wt % I, / . Ash Balance, % - As l1easured -
Gas., Wt % 2, I Ash Balance, % ­ Assumed i(!f-/O( 
J.fi.neral C02 y Wt .1 I]. 4, Overall Balance, % Lale 0i''') 

Ash, Wt % 6,?O Carbon Balance, %- Organic g' 7'.3 
Moisture, Wt % (Uncrushed) }tOS Carbon Balance t % ­ Total ' <=J 3", Lf 
Carbon (Total), Wt % 16,~ Hydrogen l:Salance, % - Organic 0/'1:0,
Hydrogen (T'otal), Wt % 1,70 Hydrogen Balance, % ­ Total /O¥: )' 

Nominal Size Range, inches Y¥' - I" Water Balance, % 13/.6
5 ,., passing thru ~. 2Gs MISCELLANEOUS 
9tl %passing thru J.oS- Avg. Retort ,t...P, in H20/ft 0,'1-5 
Da C').s73 6P Above Air Dist., in H20/ft o,Lfz 

Dv O.7og NaCl Soln., Wt % -
L;.., e /1VYY1(,Y OF I 800 NaCl Rate, gal/ton RS -

Comments: U· LL-r:""'~./£;:-; ................ ~,.......,."'. J,..,~_ (': .?~ ~t:./4.~J ..~ 
r..L. 4' ;;..·7A........A.A~,."", /....;..;..,' -1".. -.~:;.:..t-	 ___, ~ 41...~t.A.-..-.-i.., ~!-"-'~ q;;. 


c.1,...~_..r:;-~ ..I'~"":":" ~c.~ /'.,.-:-.j'.d. c"':"""" ../ .1... , ..... t!,I...."t"=> ,.--<~ 
*Measured Recycle + D~lut~on Gas F ,,(,.,~A:..._'''''l''L,.. ~ J.., R- .3 ~.c/~** Oil Mist + Condensibles to 7~ OF ~~ ~ ",' t 

of.,** 	Rates are for moisture-free raw shale. All shale ana!'~are on a. T'I\"'~ -~~ e-'­

free basis. 

Signed £-rtL_,-ez1~~_____DAT~_t'=.,d 
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HEAT AND MATECl/:.L CALANCE FOR PILOT RETOins -DATA S!I~ET 

<E' 	 USER IDENTIFICATIOti'. LINE 1/ PROGRAM 10 
-].. 0 L '208~r= £_LQ!f:.O ~ 	 ...-_._-­

l' 

WRS OLRS TRS B. MRS 
~ . 1 it l . L2Q=cJ ~3'-'l C-I 1/~9 3s;Ll 

fA ORS CORS XA 
RAW 

:2 	 26.1J Z,I·~. CZZ~Lf 1 I~,), Z 21 SHALE 

ASRS CRS HRS BP 

3 I· 6'~tD I r-·;{·n 1,70J Lii-l2J. 
CRA MFA TAI.. 

..c 167/. 9 I tofU lLf t,? J db 
CRRG MFRG TRG PRG 

S [Jn~s;S' 1 I 1, 0 I zs-o I OTI 
. CRDG MFDG TOG POG 

6 .[ J: 7 1/211\0 2.>OJ 7/~ 

. P TP PP W• 
1 L-?1 I I eJ,D [. 1],2 L ] D6~~]I 

¥ISS OLSS GSS SS 
", ­

. 8 [jJ,> [ o,z L~J. 0,01'\~~ .. 
COSS ASSS CSS HSS 

·9 [73. £] g~ ,91 I 5;00 1 Q.z~ I 
OllLE' COL HOl DOL 

1O IIlf7Q ?J-t. II ell. II 7t ';l!?,v 1 
CRVG MFVG .TVG WG 

II 1/26 z ~11 to! [ 2S'O I I 0,0 

CG H COOG OG 

12 	 2o. 3'1 I 0 I [ 21.'1-1. (J l. :z. 
"\EG COG HHe OTG 

. 13 'I I.G .I 3. z I 1 if. 6 Li"z 1 
CRVP VPMF TV? PV? ,.

14 5,~1 It t:? I I· )5> 177 
Tvpe VPOIL VPW GL 

15 27. 3'1 I .«{ ,./ I 0''1. S Ir==z£J 

OPTIONS:' 

( 
I. B Enter "I" to Calculate witl. Spent Shale Rate am! Ash Analyses, 

Or "0" to Co/euloft! wilr./.·bosurcd Rol'!s, 
Or "-'" 10 Cok"lote wll~' Row S',ol" Role and Ash Anoly.""s • 

. 2. At Enter "I" to Cok... '"/,, wlt" "~",a~ur,,d 1.10Is/ure ond 1.Ii:/, 
Or "0" to CaTe"lole r,..:>m Vent Purt;)" Doro. 

J. 	H En ler "'" fa Cok"loI" using R" tort #2, 
Or "0" /" Cale"la/e "srflt;) /(e/orl 113. 

TOG 

I· l"J£ 
"'. 

WA lBHL 
~AlR0, 14- ·1 CO 

'CRTG MFTO 
RECY.CLE A[Q,o 0 ;01 . ~TOTAL GAS 

~OILUTION G 

N PROPANE A 
<E-- NUCLEATIN[0'.0 AGENT 

TSS }'PENTSHALE 
6 z i] 

WlP 
LIQUIDI J]: 	9,;5] ~PRODUCT 

OILM M 

0IOf 0 I I 
NO 

VENTs-i.g·1 OAS 
He 

o.tcrl 

}VENT
.' . PURGE 

~. 

OBRC-9 
~-- ~ ----------'-"" 
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LABO~ATOqy ANALYSIS SHEET 

/lNVIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampled _...I.6~'~-::'--~?:"-...lt0"-..:---,:......:::2___ 

Sampl~ Time: 

FISGHER ASS~Y ,-{ 
jJJJ . r/

)!Jr ' RA1rJ SHALE (0SPENT SHALEvffi 
~- ale. 7 

• 9%./ 

//"A .;?'/. 

--L.-Z­

gy.C 

g. / 

i~;Yd~ 
# {Jr. HINERAL CO2 

-
~ 

Q)ll.3 

~-> ASH (SHALE) 

0C-l .. r 
,. .(!10ISTURE

m' e 
O·A'1 G) C.oS 

/~ If' 	 CARBON 

(BIG.V r;.~® .:r. C (J 

HYDROGEN 
f~0£fr(f) ,.70 0 • 2 2­

BENZENE EXTRACTABLES 

0-"­

Q .1./ 


! 

O. -L 

O • .5 

'7% 7-... 

o. I 

~ 

zlf 
®I_~ .It 

_ /if 
®S~. 9 

/~ 

.All results are "as receivedll 

Gal/Ton 


s.G., g/ml 


Oil, wt % 


Water, wt % 


Sp. Shale, '\at % 


Gas &Loss, wt % 


COKING TENDENCY 


wt % 

wt % 

o 
wt % • 

o RETORT SHALE HOISTURE _ 

e..~ r 03 wt % ~­

~ RNrJ SHALF FISCHER ASSAY 
A:SJ .MOISTURE' 

0. (;:) wt % 

SHALE 	 RICHNESS DISTRIBUTION 
(See attached graph) 

O SCREGN Ai\T.~LYSIS 
~~~(~Se-e~b~a-ck~o~f~t~hl~'s--sheet)m% 

wt % 

wt% 

unless noted. IIMoisture" designates the moisture 
c,ontent of the -48 mesh material used for IIAshll, 1I~'1ineral C02", II Carbon" , and 
"Hydrogen". The "FA Hoisturell is for the sample used for the Fischer Assay. 

COMl'1E;NTS 

JON 8 1967 
DATF CONPLETED 
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LABORATORY ANALYSIS SHEEr 

ANVIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampled r15:.. - =?' - b ? Run No. 4 ~4<Z - Z 

WATER, wt % 

GRAVITY, °APl 

1 

LIQUID PRODUCTS 


D3 pm'1POliT T3 PilliPOur ~ 

( 

()<HT..1\8H, wt % 

o DISTIT.T.ATION (See attached sheet - OSRC-24) 
.... ,,-_..........-....-.-~-~----

VE}~ PURGE PRODUCT 
--~--'~"-~'-'----'-""""""'" 

OIL 1rJT, g ,;122 (') 

WATER VOL, ml _-1'l2o 
GRAVITY OIL, °API ~~ f 

..................-.- ....-.----~---

t i VENT GAS 

® .!1£J.QR.. COMPONENTS o Cl thru plus n-Pentane 

C02 i '1 • d vol % CH4 vol %--"-­
0 .2. II°2 II 

C~4-C2H6 _-'"-_ 

N2 6-9. I II" C)HS 


CR4 I . ft 
 " C3H6 " 
. • IICO ;g. 'l_ 

i C4RIO " 
~I • tH2 II 

IIn C4RIO ! 

Ar o .'1 " ~C3H6 " 
0thers .f. L. II

II 

jLi l( n C5H12 . t>fl\P® CARBON, Le... =? Ibs/MSCFDG }J; HYDROGEN, i2 .. f:Z Ibf!ftvISCFDG 

COHl1ENTS 
-----------------.-----~.--.----------------------

DATE C011PLETSD JUN 5 1967 
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I 
SCREEN. ANALYSIS C 'TA" SHEET (TY-LAB) 

. RUN NO. c..;,1/~'() - 7 SAMPLE NO.' 7 DATE 6 -;."1 -;( 7 
UN JT rfJ (,-~i" 'I ;\ ;- 3 DESC R I PTION _ ...... ____7--J.y~L c_z...;..=..h____~::---:--......,----
APPROX. Sf-1ALE SIZE -I;:'- ~ / SHAK!NG TIME II) u2,'IV ANALYSIS BY /)p;;th d' ,,:>1rr~Tt,J~ 
TOTAL SAMPLE WT. GROSS '1tl tf' --:TAR 1.,0 =NET 'l'-l,,?-

~~ NUM9ERS iN PARENTHE.SES S\40UL.D Ba USSD WllEN THESe: 
SCREEN SIZE:S REPRESENT THE: TO? OF THE SHALE: 

. SIZE RANGE. 

REMARKS; ____________~~______________----

SCREEN' SIZE WEIGHTS . I 
SCREENS, OPENING IMESH GROSS TARE . NET WI. I SCREEN 'J:. 

REQD: SIZE I . LBS. LBS. RETAI~JED < SIZE 
Di -,,~ 

-
4.25 . 4.25 

,3.00 I I 3.00 (.3. t25) 

2.50 2.50 (2. 62!?") 
2.750 

2.00 
! I ! 2..00 2.250 . ' 

1.50 I ! 
I I 1.50I 1.750, . 

1.05 I I ;'S,q : f:1. I L05 
(1.087) 

/'1; -z... / • .2 7 5 
I 

0.742 ,t;ll/ ? t'. r '{If, ~ I O· 742 0.896 

0.525 I '.;q,,<; 1-/8.s :t j ."? 0.525 0.634 

0·371 ~ ... . ;l.. /t;l,3 "'.I I 
cJ . 0.37J I 0#448 

0.263 I i 

/ fl,4 I3 ~?, ,5 « . cl 0.263 

0.185 4. 1 ,? J 19. tl ~",'7 

0.131 6 J 9. 7 I J<f, q I' -:;: 
. 0.r31 

, 
", i0.093 8 fA 0, .5 JeJ,i; 

t 0.185 

. ~O 0.093 
0.065 10 / '7, '/ I / 9. ';2~ /I ::l I O.OG5 
PAN '. I 

~ Q. 0 J () , (/ I I'> I I . PAN 

..•.. TOTAL ON SCREENS AND PAN <;(ll, ~2.! I LOSS 
. LOSS (BY DiFFERENCE) -dJ TOTAL 

TOTAL SAMPLE. WE!GHT 
n ~ ttl M 

0.3/1 

, 0,224 

0.158 

0.112 

I 

:>rYI"'-' t81l'\Dt 
YLf'fI 0'+Sh1. I 

Da 

}t. % CUt-1. %. %
D1 RETA1NED RETAIN~O PASSING 

(0.32.00) 

(0. 3809} 
0.36.36 , 
0,4444 

I 0.5714 
(0. 91'3~) 
0.7845 2"J L <;0 1 Z ,6S" 

1.116 4/01 )/,)0 

1.577 2),30 26,2:';; 

2,2.32 10, )"7 /:'69 , 
3.154 )0. 7 );/2 
4.464- 5/ 2 1 ! '/ I 
6.32.<':> &. 36 l s-:;-
B.9z8 0,00 1<;(, iC /,~C;-(.. -

CJ\;z'-f . /' ;;) 
I. '5 I IGCiii.:.&! 0(00 

--;:-- -- -' 
/uJ01 

_/ -. '--
.' -

Dv .L ..... 

o. (;9711 
/. 6G(j{,"5 

0.)'1 2 1 
0,7()<];o1 

l.t':I 
~ 
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~ 
~ 
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