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GAS COMBUSTION RETORTING ./j-/;Jt'/f/ tftl?
DErAILED RUN SUHI1ARY SHEET 

Date 'f - 21--67 
da~.A""; (;;,·i.~."~",,,,"l.:0 tZ".r.~' -:... "_tr-~.---,+c--_-j-'--:Jtr--~':'-";;;:<A~-4--L""'<,,,-:l~''1PUrpose: . 7" 

~r.t..x~, ,t;."..,... 
/'

..I'::::ez:....... "'-1'7.- ."",J_ -",..A.. L IZ:~""( I 	 ...
114 ""f isG' ERAL 
Run No. C/OJ2-;Z 
Length, hours /z 
Retort Type Nrunber /! c -..JZr 

Oil Recovery System Number 
 C-2 
Total Raw Shale Charged, ~s. I 66.<1'5" 
Bed Height above Dist., ft '1Y:z.' 
Type Air Dist. ,if IJ ... TL. 
Bed Below Air Dist., ft 7' 

RATES AND QUANTITIES 
Raw Shale, Ibs7(hrJ(ft2 ) ~c>lf 


Spent Shale~ %of RS 
 <2/, Z 

Liquid Product, lbs/hr 
 77<;<'1,,2­

z 2, s?Oil Collected, ga17ton RS 
Air2 SCF/ton RS (dry) I.f s-&o 
Total Recyc1e':~, SCF/ton RS (wet) 12600 

Dilution, SCF/ton RS (vIet) 
 "-

Calc. Vent Gas SCF/ton RS(dry) 5','<90 
Gas Losses, SCF/ton RS(wet) -'1Jf 
Propane, SCF/ton RS -

TEMPERATURES AND HEAT BALANCE 
Retort Offgas, OF 13 '7 

.?(:, 'fSpent Shale, F 
Raw Shale, OF $""8 
Recycle Gas Inlet, OF zzo 
Dilution Gas Inlet9 OF -
Air Inlet, OF )36 

Retort Air Inlet, F 
 /36
Heat of Comb. ~llitu/ton RS L/-z / 
Heat Lost, j\1Btu/ton RS 20 

RAW SHALE PROPERTIES 
Fischer Assay, ga17ton RS z{,7 

Oi1.t. Wt% /0, Z 
Water, Wt % I, I 
Gasl, Wt % ). 'C 
Mineral C02~ Wt % 17. If 

~h, Wt % 
 6 'if. ~ 

Moisture, Wt % (Uncrushed) 
 1,0 F s+ 
Carbon (Total), Wt % / (,.~ 
Hydrogen (Total), Wt % 1.70 

!t$:// - 2)15>. IfNominal Size Range, inches 
5% passing thru 

9/j %passing thru 

Da 
 I. II? 

/,36:2.Dv 
I 

) 

0.)2:;-

2.5"'0 

'SPE~IT SHALE PROPERTIES 
Fischer Assay, Gal7ton 0/ '0 

Mineral C02, v.lt It> I if, ~ 
Ash, Wt % gT-, 0 
liarbon l total), Wt % 6.o~ 
Organic Carbon ,\-Jt % 2.0(, 
Hydrogen {totall~ Wt % 0.., '7 

LIQUID PRODUCT PROPERTIES 
Oil, Wt % . 

<13. z. 
Density, 1b/gal 7, &'09 
Gravity, API j 91 if 
Ash, "Jt % -

PRODUCT GAS PROPERTIES 
Water Vapor, Ibs7HSCF(dry) /6,6
Oil, 1bs/I')jSCFtdry)~H*, 0, Cl if..l~ 

Analysis 1dry1 
--C02', vOLT 7..6.0 

022 Vol % 0'6 
N2 -t;Jrs,pn2 v.o1 % 6/. 5" 
CHlu Vol % I. (j 
CO, Vol % 'f.z 
H2,· Vol % S-,6 
Other, Vol % tf), ~ 

Gross Heating Va1ue(calc)~Btu/SCF 120, .'? 
Carbon (Total), 1bs/r1SC? (dry) JJ" Z 
Hydrogen (Total), Ibs/MSCF (dry) 0,90 

YIELDS A~rD BALANCES 
Oil Collected, Vol %RSFA !?),9: 
Oil in Gas~-;;', Vol % RSFA tl , 1 
Oil in Spent Shale, Vol %RSFA (J,e. 

Total Oil l'1eas.! Vol %RSFA R ::-. t:; 
Carbonate Decomposition, % 5/.'1 
Water Recovered, lb/ton RS '1'5, <', 
Ash Balance, % - As Heasured -
Ash Balance, % - Assumed l;'<; !(lO 

Overall Balance,! 9 ~lt r; 
Carbon Balance, % - Organic 19, ..s 
Carbon Balance, % - Total c; t;f./? 
Hydrogen Balance, %- Organic 95'", I 
Hydrogen Balance, %- Total lo.'-if 
Water Ba1ance~ % /35,<;-

MISCELLANEOUS 
Avg. Retort C:,P,_ in H20/ft 0.07 
bP Above Air Dist. J in H20/ft (l) . i tof 

NaC1 Soln., Wt % -
NaC1 Rate, gal/ton RS I -

*Measured Recycle + Dilution Gas 
** Oil l!J:ist + Condensibles to 75 OF 
~~ Rates are for moisture-free raw shale. All shale analyses are on a rn"'~ _.\.v< .. c;_. , 

. .free basis. 

Signed_~L_~_-_""--__DATE--.l1~ (~((7~ 	? OSRC-10 

Revised 7/19/66 
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f1ATERIAL AND llEAT DALA~lCE INPU'l' SIlEr'r 
-i7~~1

[r-,:-R-n-;-,-)(-_~-I_._;R-U-N-N-O-.-'r"""':,g- .2 - 2 tlS'1'A HTIill.{:J.,.....-'f---2-Lj--­ '--t......>iCl\I.C. ON • [J 1- -"2 f -6~1 
T yep"! S i +"0 I') 

'S-?? [] -/[] z 78 z'f & 31 
ore: (I) P.~·.t'_.,lb~llf ... 

c; )60 fC] '-70 r~::j LTb20 [1 /39J 
C,",'(\',,~\,wt?C 1-12.., wi % '\'11\.'\','\" n"'" II.~ O~(.':.n, .. T'!''''r, f>t" 

).,0 
M etc..... F"<.\or 

/._ 0 
I-\(';l.,cv r.:<\.clC'~' 

0 .. D 
1'\~~9.'~ ",. ';',VI 0'(' JI I 

RAt'! SIIA 
BARCH·n,;'!' H 

P Im~;~; lJ 
AND 

oI~ ,.'r.. 
'n:r·1P I:: H/\'l'UI 6f:o z 

1\ t.. \... ') w ,.('/~ 

1/0660 1 [] 	 J\IR 
Chovt 'K, ,.j \ ....~ 

llrmCYCI.g AIIZ~<J76Lf fJI..... ~)'l'O'fAJ, GJ\S 
"t1lC,'lel" (I, 1'.:_;. 

DILU'J'IOlI 0,,0 rJ 	 GAS 
t>;\ r. •t C",. ~.~.' ... 

J,PROPANE, \mI 

.' 	 F. NUCLEATII 
AGENT 

r 0'05" [] 0 ...0 f] 000' LJ 6. pO 
H2,C'-1I1Jt'/. O;I, ..,t'·(" G<1.::.,Vlf·,,;'~ >-"';\,(',)'''1'/';:'­ SPEN'!' 

SJ1AfJE.C"\ ~ l'f. 6 C] '6 If 0 0 [] 6«> o:s- [] () () / ( 
C02."IJH~ As~,w·I'I.... C(l.\'·\'t.'·fl?""t7o I-I~., I.u-l·~'d 

Iz '+7 f? '" (] I::] '? ifcd [~~1 1/ () I [' J. 7 IS e' 0 1 rJ 3 zOo 4 I "!) T.TOIlTn 

-p\,,~ 0;/" 16'/H", C",VbO"",,IUf'I.. H, ~ ".,.J-o/.. 1J<,·(),/.6~/?".\ CJt\;CY, Jbs/Hr-	 3 PRODUC!' 

VENT + 
DILUTIOi 
GJ\S, 
VE~'l' PUT 
GJ\S, ANf 
'l'OP SEAl 
GJ\S 

[J 6. 0 ~ to] 20" :21 
W"t<>y- /1.>./.1'1.. -r"I" S"'\ t,.".

f/. ••.{l'j.t ,,, '/ 

Of'TIONS: 
(1) Insert 110" to calc. "nth measured rates; "111 to calc. with spent shale rate and 
ash analyses; "-1" to calc. with raw shalE' rClte anQ. ash analyses. 
(2) Insert "1" to calc. with measured moisture and mbt; flO" to calc. from vEmt plJrf,f> 
data. 
(3) Insert "011 for Retort No.3 (pressure anrJ tewrerature have no effect on gas rates),; 
111" for Retort No. 1&2 (pressure and temperature have effect. on gas rates). 
J,'RGiImore 
1/17/67 OSRC ..9 



LABO-=tATO'{Y A'tIlALYSIS SHEET 

ANVIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampled --..:..,t.Jj~--..:;...,)!.,-".)-::...-.-.;;..t,...L7___ 

Sample Time: RS (;JU,c;-; SS ___ 

FISCHER ASSAY RETORT SHALE HOISTllREo 
Fsl-. 

QRAlrJ SHALE ~SPE~TT SHALE ) 1 0 wt % 

J.G.tf D.C. GaljTon ~@ RA1j SHALF FISCHEl:1 ASSAY 
. ,MOISTURE _~ __ 

• ql3 . S.G" g/ml- ­ , .() () wt % 
LO. / o. 0 Oil, wt % 

R. I o • '-'-- Water, vrt % 

Sp. Shale, wr: %ft:. 0 

I • f: C, 0 Gas & Loss, wt % 

~JL~ ~ COKING TENDENCY 

111 HINERAL C02 

(\1;' "\-'\) ®[7 ·3 ~. Q? lef· ~ wt % 

ASH (SHALE) 

y@t6.0 · ~~~g'f.o %wt 

MOISTURE o SHALE RICHNESS DISTRIBUTION/ft(J) 0.35 ~®:) IZ wt% (See attached graph) 

CARBON 

O SCREBN AI\T.I\LYSIS\((,C\ 
~~~(~S~ee~b~a~ck~o~f~t~hl~'s--sheet)wt %\~ \'f:J It .tj 

HYDROOEN 

\~1?\ a J~I:A\A\b I· ft, r \~'0 0. 17 wt % 


BENZENE EXTRACTABLES 


0-'- 0-,- .' 
wt % 

All results are lias received" unless noted. I!Hoisturel! designates the moisture 
content of the -48 mesh material used for "Ash", rr-:-1ineral C02", IICarbon", and 
:'Hydrogen fl 

• The "F A Hoisture" is for the sample used for the Fischer Assay. 

COHMEl'ITS ------------------------------ ­

DATE Cm1.PLETED __:~_J_'P_'I_2_'7_:_1_9_0_7____ CHECKED BY p' p 'V' 
_-,,_/.-:..'....,:.r'""'.~/~---=---

OSRC-12A 
Revised 6/20/66 

-------_._-_.- - ---- ­



LABORATORY ANALYSIS SHm 

ANVIL POINTS OIL SHALE RESEARCH CENrER 

Date Sampled 

LIQUID PRODUCTS 

T3 PUHPOUT •D3 PUl"1FOliT~¥( 	
1 

@WATER, wt % 

~ GRAVITY, °API 

OOIL ASH, lvt % 

o DISTILLATION (See attached sheet - OSRC-24) 

VENT PURGE PRODUCT 

WATER VOL, m1 


GRAVITY OIL, °API Iii<. / 


VENT GAS 

~ NAJOR C01vIPONENTS o plus n-PentaneC1 thru C4' 

C02 ~'.O vol % CH4 vol % 

°2 tf • '" " C2H4-C2H6 II 

N2 £0.8' 	 C)HS "" 
CH4 I .<;5' II 

C3H6 " 
co ~.2. II i C4H10 " 

II 	 IIH2 	 n C4HIO •bo " 
0.) 11 IIAr (tC3H6 


'0thers 0 • ..] 
 II.." 
, 0.90 Ibs,,hISCFDGIts( CARBON, L3 •2- 1bs,A'iSCFDG 

COMHEtlTS 

.. .... .... ~, 

/~ . ) -) 	 prO ......,J.:;; DJDATE COMPLETED 	 ..• ;, 
,. \ 

CHECKED BY /) C ;?­----- ---=:..-:..... OS RC -12B 
(Revised 5/3/66) 
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