
GAS COM..'3USTION RETORTn~G 
DErAILED RtHl SUNMAi1Y SHEEr I ~>J'tJ1f/R'/C, 

Date 4-1<].-67
PUrpose: ro ""'.;(-....... ,...:l" ~ _...at / .... "'" .L.::;:.•.~<~ --;.;.t..r-l.t n.-.-..J::"..,..~7_-;;-;JJ..- ...?r;L/;~,Lo ."f,;J:./, 

r -a~..~-r; tif 3 "-+ ~.f::. "~'\.6 ' 
9 ­ • 'SPE~IT SHALE PROPERTIESGENERAL:7 I }' 

C-/oz ;-1' Fischer Assay. Gal/tonRun No. 0, /6
r.ength9 hours 12 Mineral C02, Wt ~ /s. '1 
Retort Type Number ifC-l!I Ash. Wt % '2Jf.5' 
Oil Recovery System Number c-:z. (.;arbon (total) t Wt % 5".77 
Total Raw' Shale Charged, lbs. 16 .::. 0 Organic Carbon, \it % /. ,g 
Bed Height above Dist•• rt /2 ~I !!ydrogen (total), Wt%_ O. 1'1' 
T.,xpe Air Dist. A lJ-:I'L LIQUID PRODUCT PROPERTIES 
Bed Below Air Dist., ft 7 1 Oil, Wt % 9(). 2 

RATES AND QUANTITIES Density, Ib/gal 7, eo,/ 
Raw Shale, lbs7ChrHrt2) If.Cf ;L Q-l'avity, API 11,if 
Spent Shale, % of RS g /./ Ash, Wt % .... 

Liquid Product, Ibs/hr 2_7/6. Z PRODUCT GAS PROPERTIES 
Oil Collected, gal/ton RS ;Z 5, b Water Vapor, Ibs7HSCF(dry:) t· (!
Air, SCF/ton RS(dry) if6PO Oil, Ibs/i'ljSCF(dry)~H(· 0"°30 
Total Recycle';:-, SCF/ton RS ~wet} 17760 ~~s (dry)
Dilution, SCF[ton RS (wet) -­ :, Vq], ~ :Zi,o 
Calc. Vent Gas SCF/ton RS(dry) . (., c· ;~ 0 02l Vol % 0.5 
Gas Losses, SCF/ton RS(wet) _....... """/. N2 + Argon., V.ol % . h' .5"::.··/-,c 

Propane, SCFLton RS - CH" Vol. % 2.0 
TEMPERATURES AND HEAT BALANCE CO. Vol % l/-, 7 

Retort Offgas, OF i3Cf H2~ Vol % ({.o 

Spent Shale, F 357 otherz Vol % /, 3 
Raw Shale 2 

OF 6« Gross Heating ValuetcalcJ,Btu7SCF /c~?6 

Recycle Gas Inlet, OF Z/5"" Carbon (Total), Ibs/HSC? (dry) 12. Z 
Dilution Gas Inlet, OF - Hydrogen (Total), Ibs/MSCF (dry) .::), q:2 
Air Inlet, OF IIf :3 YIELDS A~lD BALANCES 
Retort Air Inlet, F 1lf-3 Oil Collected, Vol %RSFA g~,tf 

Heat of Comb. HBtu/ton RS If-'f 9 Oil in Gas*i~, Vol % RSFA 0./ 
~eat Lost, fffitu/ton RS 'fo Oil in SEent Shale! Vol %RSFA o·~ 

RAW SHALE PROPERTIES Total Oil Meas •• Vol %RSFA 9,9. :~ 
Fischer Assay, gal/ton RS 26, '7 Carbonate Decomposition,_ p 3'1-. '7 

Oil" ,1ft % /0, z Water Recovered. Ib/ton RS 6/,G 
Water, Wt % 1,0 Ash Balance, % - As t1easured -
Gas, Wt % z, I Ash Balance, ~ - Assumed Ie -<; 100 
}iineral C02,. wt % 17.g Overall Balance, % C; P" S-
Ash, Wt % 68,f) Carbon Balance, % - Organic 9'f!.3 
Moisture, Wt ~. (Uncrushed) I. D E~-t Carbon Balance, %-Total 9'1!·i 
Carbon (Total), Wt % /(,3 Hydrogen Balance, % - Organic Ic'f.6 
~oKen (Total), Wt % /,6S Hydrogen Balance, % - Total '77. Cf 

IIominal Size Range, inches {II_ zY.z /1 Water Balance J % II·~ 
5 .~ passing thru /,oS MISCELLANEOUS 
9/j %passing thru J. e;O Avg. Retort c....P, in H20/ft 05"7 
Da /,626 b·P Above Air Dist., in H20/ft 0.65' 

Dv J,~K'O NaCl Soln., Wt % -
NaCl Rate, gal/ton RS I -

Comments: j/O r- C-,t.v-"J___ ~I ;. f( S tY/---t ('J.,..--::t 1- t)~.....£t:; , S.".1. .,-,";;- ~~'''-.A....·.r 
/r,,;t'..d ~""""":'/-~ ..t'~r::::-{J",--~.e.. 5,~ ':;'''':''01 ~~;z.~~ ~ t!-"j.~ ~ 

. iI 2" P(1A.-~~ 1_:1 ~ '1 trtJc-~ "l.___-, +.; 4....,.A~ .....::.t,.._, ?rt-<--:-./'~-"'" "E~~:.--f f F~;'_.. .5 .. i' .*Measured Recy cIe + Di~ution Gas ~-vt~ f.!.-.-v.. 1-/6, L(** Oil Mist + Condensibles to 75" OF 
I 

*** Rates are for moisture-free raw shale. All shale analyses are 
free basis. . 

Signed~/.d?.~______DATE~?J1~-=-9.:;)o.--;:::::;:;;..;/::..;?::..,.:.-;..-'.I-!..£.?..;;;;.h;.......t;.7_--"iOS~Rc'r:_TI10r 

Revised 7/19/66 
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Of'TIONS: 
(1) Insert "Otl to calc. -vTi th measured rab,;s; "ll! to calc. witt spent shale rate and 
ash analyses; "-1" to ca1c. lrlith raVl sha1e rate <'-nd ash analyses. 
(2) Insert Ill" to calc. ;fith measured moisture aDd mist; lion to calc. frorr. vent puree 
data. 
(3) Insert 1I0tl for Retcrt ?,To.3 (nressure and ture have no effect on gas rates); 
"1" for Retort J;To. 18r2 (pressure' and te::lpE:l'.?hire have effect on gas rates). 
LBGilmore 
1/17/67 OSRC-9 

-J' T.TOTJTI1 
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LAB01ATOQY ANALYSIS SHEET 

ANVIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampled • ....;/ _ Run No. (! / [J ;; 9-/__..t..i_-....,:/---t..C)_-....:;{.:..- __ 
--~~~~----~-----

I .... 

I~ FISCHER ASSAY RETORT SRA.LE j',10ISTUREo 
(;~. ~ 6 
J QRAi..J SHALE 0SPENT SHALE . ~'~I ~G. _'):' I(0 wt % 

C 
~ - z. ~ --"7G IT,..: h. f ... 0 ..;{~ al on f\7\ RAin[ SHALE FISCHER ASSAY 

\C:J .MOISTURE 
0.9('6 S ..G., g/ml 

6 ,< / Oil, wt % 

Water, wt % 

Sp. Shale, ;?t % 

A. / . (),/ Gas & Loss, wt % 


"S'L' ~/, {­ COKING TENDENCY 
I 

.( HINERAL C02 

wt % 

\ .....y ASH (SHALE) 


\e(Q Ike 

C . 
~ (g. 5 wt % 


/< 110IST1JRE 

r:.< o SHALE RICHNESS DISTRIBUTION® ~ .1/ wt% (3ee attached graph)

'" 
-{ CARBON 

~. O SCRE€N AI\tqLYSIS 
~~~{S~e-e~b~a~ck~o~f~t~h~i~s--s'heet)(!)ltoL m% 

a HYDROOEN 

CD J .1,. 1,/ wt % 


BENZENE EXTFACTABLES 


wt%0--- 0--­
All results are nas received" unless noted. "Hoisture ll designates the moisture 

content of the -48 mesh material used for lIAsh", ":'iineral C02 II , IICarbonll 
, and 

"Hydrogen". The "FA i"Ioisture" is for the sample used for the Fischer Assay. 

COHHE;NTS ___________________________________ 


DATE CGr1PLETED _-...:.P...:.:.i:-;'JR:.:..'....!~::...,_;._1_9_6.,;..7____ CHECKED BY ~ 
OSRC-12A 
Revised 6/20/66 



----------------

LABORATORY ANALYSIS SHEEr' 

ANVIL POI~'TS OIL SHALE RESEARCH CENTER 

Date Sampled ~ -/ <9 -~,7 Run No. 

LIQUID PRODUCTS 

" D3 PUMPOtlT '1'3 PUHPOliT 

1 2 

~\~t WATER, wt % i,R =1 ;z
\] GRAVITY, °API L1',1- /~ 

! i 

OOIL ASH, l..rt % o DISTILLATION (See attached sheet -OSRC-24) 

VB}:T PURGE PRODUCT 

OIL :rIT', g ?-.4(7.0 

WATER VOL, ml 1,0 

GRAVITY OIL, °API tiC),? 
----'--_.-.-­

VENT GAS 

F® ]1AJOR COMPONENTS 

C02 ,:! y.o vol % CH4 • vol %
--"-­

II02 CJ .J- C~4-C2H6 _~_ " 
IIN2 60.2 C3H8 " 

:2..0 IICH4 " C3H6 

co ~.7 " i C4HIO " 
H2 (;,.6 n C4HIO • 

II" 
II IIAr 0.7 ~C3H6 
II /II ')thers I· -3 n CSH12

,}Pit!) CARBON, ,lZ·.2 IbsflJfSCFDG HYDROGEN, (2'1:2. IbSj1'ISCFDG 

COHt,m~'TS 

DATE COl'1PLETED ,!/L v/f. CHECKED BY. .. h~___({.0 
.. OSRC-12B 

(Revised S/3/66) 
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LABOiATO~Y ANALYSIS SBEET 

ANVIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampled L/ - / Cj ~ I Run No. C/O 2/ C; ~ !;Ttftfl 
----~~------~----

Sample Time: RS 0(,: IS; ss __ 

FISGHER ASSAY 

~,l, 
. 

T~ (29RAW SHALE OSPENT SHALE 

)(..) ­ • 

· 9/~ . 
;0, / • 

I. fe . 
J?&.,) • 

I. Y • 

Jg~;-I~T
Z' 

o~·- 0---..,;..·­
ASH (SHALE) 

0 0 
110ISTURE 

•0 0 
CARBON 

0 0 
HYDRCGEN 

0 0 
BENZENE EXTRACTABLES 
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