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GAS CO~3USTION RETORTING• 
DErAILED mm SUMMA.t1Y SHEET 

Date 5- <=: s- 6' 7 
t:,r~J..rI" ~L1 ~.... A:'jJ 1-.,."'- '- - I ~-. 4_, ...... " A~;:: C~/'''' b-'>' '" 

C'~I /"~1£ 11 ~1'!:,,~··+, s s C;/-,'-,~ c"", ~j.J;" ..I';;t:.!7 

~ ,_.-- . ! . 

• tJ &-7 '1 
i;; ~<!~flf,. /'Kc~v{f'_""-wV/J rl".e-:h>':" 

GENERAL , , i §PEI']T, SHALE PROPERTIES ,r---p~ 
Run No. C/aJ f-3 Fischer Assay, Ga17ton 0.0 
Length, hours /2 Mineral C02~ \tit_I? /2//
Retort TyPe Number /('c-:.iZIL Ash, Wt % '6 &, '6 
Oil Recovery System Number c- f liarbon \ total) z' Ht ~ S-,I.C: 

'15 Total Ravl Shale Charged, Ibs. '15:0 Organic Carbon, \vt ~, /, 8':S-
Bed Height above Dist., ft :;- j/z. 1 Hydrogen ( totall.L~t% CJ r /'iJ
Type Air mst. A (}-Z LIQUID PRODUCT PROPERTIES 
Bed Below Air Dist., it 6 ' Oil, \vt % 97,0

RATES AND QUANTITIES Density, Ib/gal 7, 7er 
Raw Shale, lbs7{hr)(ft2 ) Z~7 Gravity, API 1'9. g
Spent Shale, %of RS 'i:1 0,' Ash, Wt % 
Liquid Product, Ibs/hr I If-;;-;:? 17 PRODUCT GAS PHOPERTIES 
Oil Collected, gal/ton RS 21 I Water Vapor, Ibs71'ISCF(dry) 6.2. 
Air, SCF7ton RS {dry} 5'"/70 Oil, lbs/jllSCF(dry )~H!- (),I?T
Total Recycle~}, SCF/ton RS ( wet) 137<.'0 Analysis tdryl 
Dilution, SCF7ton RS ttvetj - --CLj2~ Vo:l'fo" ~/,o 
Calc. Vent Gas SCF/ton RS(dry) 7e>7 ~, 022 Vol % 0, S-
Gas Losses, SCF/ton RS ("Jet) 1£7 N2 +=£lX~, V.ol % §""7,9 
Propane, SCF/ton RS - CHl.u Vo;!. ~() I. Lf 

TEMPERATURES AND HEAT BALANCE CO,! Vol % 5. If 
Retort Offgas. OF 13'£! H2o!· Vol % if-; t; 
Spent Shale, F -';-s'l Other! Vol % . .' I, z 
Raw Shale, OF 7f? Gross Heating Value~calc),Btu7SCF 7f?} I 
Recycle Gas Inlet, OF 2S'O Carbon {Total)! Ibs7f1SCr {dry) /2,9 
Dilution Gas Inlet, OF - Hydrogen (Total)z lbs7MSCF (dry) (polio 
Air Inlet, OF IS" ?. YIElDS A!\TD BALANCES 
Retort Air Inlet, F IS;! Oil Collected 2 Vol %RSFA F7. 7 
Heat of Comb. HBtu/ton RS /.f6/ Oil in Gas-:;-:}, Vol %RSI?A 0,) 
Heat Lost, l\1Btujton RS .... s-..;- Oil in Spent Shale, vol %RSFA (),O 

RAW SHALE PROPERTIES Total Oil I1eas. z Vol %RSFA ~1? .2 
Fischer Assay, ga17ton RS "2 Lf~ I Carbonate Decomposition~ % I.N.., ? 

Oil. t1lt % .'it I Water Recovered, lb/ton RS 70,\ 

~% Itl Ash Balance, % - As l1easured -
/, Y, Ash Balance, ,% - Assumed /(5/00 

C02. Wt :'"~ 17,4 Overall Balance, .!. /po,z 
Ash, Wt % 61S" Carbon Balance, % - Organic /()/.5 
Moisture, Wt % (Uncrushed) /,6 p 5* Carbon Balance, % - Total /()':,+f 
Carbon (Total). \vt % I <i, 7 Hydrogen l:5alance~ ~ - Organic 9z,z 
Hydrogen (Total). Wt % I r"7IJ "\ Hydrogen Balance, % - Total j,..,/.lj. 

Nominal Size Range. inches Ytf-" _ /" Water Balance z % Izt(!,3 
:5 % passing thru at Z6 "3 MISCELLANEOUS 
98 %passing thru /1'0:) Avg. RetortL::,P, in H20/ft (}, IfJ 
Da C'.sso 6P Above Air Dist., in H20/ft (!) , if 'f 
Dv 6,70lf NaCl Soln., tit % -

I NaCl Rate, gal/ton RS I --
*l4easured Recycle .1- Dilution Gas . ~ R}~;1f........JJ~p C~"""--~':/(.j \ c:-::!r...... ~!.~,r-<...,.._~r** Oil Nist + Condensibles to gooF r~" , ..... / - .~, 

u 

~-i("* Rates are for moisture-free raw shale. All shale analyses are on A. l"I'I,,-t .. t-.v.1. "c_ 

free basis. 
_-­

SignCdk.L£_~~-L!~_'~___DAT~~ Y-.I <; ( 74 
• ". F OSRC-IO 
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HEAT AHD MATE~ L ChLl-NeE FOR PILOT RETOR.TS -J:JATA SHEET. 

lINE#r~~~~..~~~r_~_-_·=====~~_-_____U_SE_R_._ID_E_NT_l_FI_CA,~T~I.O,_t_~_____________________~__-_-_~~_-_7 
o 

WRS OlRS TRS B. MRS 

[ L.t C=CZ'II] 17~--~ -/ I I) 5"'8 fO# lfl 	 ( ­

FA GRS CORS XA 
[l--~'2 Ottj] I I ' tg I I I~l.LfJ S-~L? :2 

ASRS CRS HRS BP 

3 O'1.jj /70 il D,~.s I I .? 'f "Y.O]
• 

CRA MFA TA ,PA 

;I [tgY,2 I"QJ LcS~J LI~2J 

CRRG MFRG TRG PRG 

5 I/(?;~. I ;'0 [YS-OJ Cz:iJ 
CRDG MFDG TDG PDG 

6' [0: 0 _J [P~-=:J 0 O_=:J 
pp W. P TP • 

1 Cql~J C9 --] 	 L/60, 0 I 
\'ISS OLSS GSS SS 

/' 

. (.~ .. , 

. 8 LgS~ L 0,0/ COr q_ I CO~L(Jl 
COSS ASSS CS5 HSS 

·9 [/2~ C~6·JD [~/~I· ~~jU 

. , 	 OILU? COL HOL DOL 

10 V3?'iT. J,] g'LLJJ C-i7J] 

CRVG MFVG .TVG WG 
1) [10 Ts. ~I [ /,0, Li:->O I I 0,'0 I 

CG H COOG ' DC 

12 [7Z~'-(rJ 0 I I 3/. 0] ~ ,-;-0 I
t....:::::::... 

MEG COG HHG OTG 
, 13 .[ / .tf=:J 3.tf. I I '-l.o I· I '/ .. 2.. 

CRVP VPMF TVP Pvp 

14 	 I £.. ...-![ L H-I I /O.J.J I· I 'to] L7sJ' 
Type VPOIL VPYI 

15 	 <t'O I [ :.<. If.,]] c--~-:rfl 

OPTiONS: 

I. B Enter "I" to Colcurot!! Vlill, S;>cn' Shole ROle ond Ash Analyses, 

( Or "0" 'A Co/culo'e will. l,l:::o!iurc.J Ro'~s. 

Or "-)" fa Colculote wlt!l Row 5110/., Ro',e and Ash Anoly"'''s• 


. 2. 	A-\ Enter "I" to Colcu/ot" wllt. /,1"o:;ureJ I.blstur" one! /.lIst, 
Or "0" to Colculot::: from Vent Pur);" Dol<>, 

3. 	 II En'"r .')" to Colcu/ot,· u"lng Retorl 1f2, 
Or "0" '0 Calculate IJsl"'J Relor, #3. 

I· 
TOG 

I J <i?=:J 

RAW 
SHALE 

WA 

[?i,lt ] 
lBHL 

6 ~AIR 

'CRTG 

[Q~J 
MFTG 

0,01 RECYCLE A 
. ~TOTALGAS 

<--DILUTION G 

N 

0.0] 
PROPAHE A 

(- ­ NUCUATIN 
AGE.NT 

TSS 

OS-~J } SPENT 
SHALE 

WLP 
LIQUIDLEf_~- ,I] 	 ~-PRODUCT 

OILM M 

IO~O ~ "0 J 

NC 

VENTS-7-Jj GAS 
HG 

0.60 J 	 <; 

}VENT
PURGE 

..:; " 

OSRC-9_.__..~ 

http:RETOR.TS


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

LABO~~ATOqy A~,lALYSIS SHEET 

ANVIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampledj--). '1- (.. Z Run No. _C;;;;;..-.-'_O.-;J3;:.,..:;::;.%_--::::3:-_____ 

Sample Time: RS COl.:) ; SS.(~9.'(,l'O 

. .---------------------------------------------------------------------­oFISCHER ASSAY RET0I1T SHALE MOISTURE 

f @RAW SHALE )c@SPENT SHALE ~( [r,-tlgO" wt % 

2.!/-. c '? c- GaljTon ~ RAW SHALF FISCHER ASSAY 
\.fY .HOISTURE 

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

6· 91 Y , S.G., g/ml 
c',·s.i wt % 

1.'== c,t, Oil, wt % 

r~&) c •.5"'- \'later, wt % 

~- ..:ii.7. Sp. Shale, ~~ % 

,.~ ( ,3 Gas &Loss, wt % 

.)(itIfL /'I D r.;f COKING TENDENCY 

~UNEML C02 __/'­
A -nJ'~-~1 XP. L/ )1\:6) l~. / ~ 
{ ASH (SHALE) ­

t - 8~tPQ) (;1·3 _ @~..:£ "It % 

~ SHALE RICHNESS DISTRIBUTION 
wt % (See attached graph) 

~ CARBON . (,. ,?:/.) " SCREf.N AilTALYSISit'(2) 1"1.. 7 ~~GJ ~~ V .....----r(=Se-e--:-b--a.....,ck:--o-::rc-:-t;-,hi;-s""";""'sheet ) 

.\~ HYDROOEN 

~~0 /..'-1 ~i~(jj G./f %wt 


BI:.'NZEN'E EXTHACTABLES 


~'-'- wt %
~-.-
All results are "as received lt unless noted. tlHoisture" designates the moisture 

content of the -48 mesh material used for "Ash", "~vlineral C02", II CarbonI! , and 
used for the FischerI'FA the 

COHi'1F;NTS 

D..A.TE COt-1PLETFD --------------------­



---

LABORATORY ANALYSIS SHEET 

ANVIL POI~TS OIL SHALE. RESEARCH CE~~ER 

Date Sampled ....:::C:.:2.:L G ,2 _. Run No. ~p -"ff 

==============~========~====~~~~=~==-~~~u~=_~~_================ 

LIQPID PRODUCTS 

D3 PUlVIPOtJT T3 Pffi!fPOUT " 

WATER, wt % 

GRAVI'l'Y, 0 API 

1 

7}., ®on. ASH, loJt % o DISTILLA'nON (See attached sheet - OSRC-2u) 
-~---- .--- .....-~-- ---- ­

VEil}T PURGE PRODUCT 

011 c/% 7°111T1.1!h,g /. 

WATER VOL, ml 


GRAVITY OIL, cAPI_..... ___
/!-.;Z;....· 
T'_ _______ ~ ________ ~ _____ ~ ___ 

VENT GAS 

pI;; i1AJOR CONPONENTS plus n-PentaneCl thru Cl±.' ~ o 
CO2 ......1L..o vol % CHu vnl % 

II
°2 ,(7.6- " C2Hh-C2H6 

n II't-T2 .1-;7.,< _ C3H8 


CHh / . .y' " C3H6 " 
_\...- ­

CQ ,1.1< II i ChHIO " 
II IIH2 4·6 n C4HIO -~ 

Ar ¢C3H6a·z. II " 
II0thers ; •.;2, " n C5H12 • - " 

COHtIEKTS 
----------------------~-----------.-----------------

DATE COHPu;rED ----
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