
GAS COM::3USTION RETORTING 
DETAILED RUN Sl.lHr>'fJ.tffiy SHEET / S- 13 0/f dO 7 

Date (. :' I" ("7 

.' ., ·t - ,~ 

GENERAL' " ;'?-I i sPE~!'r SHALE PROPKRTIES 
'Run No. t / u 1- C - 5 Fischer Assay, Gal/ton 0 , 0 
Length, hours )?-. '--Mineral C02, Wt If> /<;". "1 
Retort Type Number f2(! 'lOT Ash, "'It % sz.<;'
Oil Recovery System Number (! -/ liarbon( total), "'It % /' '? s? 
Total Rat'l Shale ChargedJl ius. cr£?, 5' j Organic Carbon, Wt % '2 I 'I.Ll-
Bed Height above Dist., ft '1 1/2. !fydrogen (total) I Wt % (~.:ZJ 

!ype Air Dist. 14 f) XI LIQUID PRODUCT PROPERTIES 
Bed Below Air Dist., ft &> Oil, Wt % C.lO n

I I ..... 

RATES AND QUANTI'I'IES Density, Ib/gal ). 7~( 

Raw Shale, Ibs7{hr)(ft2 ) 2.'1"1 Gravity, API :;I';:;! "°7 
Spent Shale, %of RS Pl,O AshJl l.Jt % '""" 
Liquid Product, lbs/hr )7ot.;~ "7 PRODUCT GAS PROPERTIES 
Oil Collected, gal7ton RS 2'5..Cf vlater Vapor, Ibs7HSC:F'(dry) ~f""' 
Air, SCF/ton RS (dry) 5/7 6 Oil! Ibs/i··1SCF(dry)-lHI­ C)./2~) 
Total Rec~cle~~, SCF/ton RS (Het) 12 ¥-Do Analysis {dry) 
DIlution, SCF7ton RS (wet) /7f-6 C02', VOL~ z~fi 
Calc.Vent Gas SCF/ton'RS(dry) !I?.t; '10 0,. Vol % c, :;­
Gas Losses, SCF/ton RS(wet) 1037 N2 + Argon! Vol % 6z. ~) 
Propane, SCF/ton RS /?,/ CHI" Vo(% 2. / 

TEMPERATURES AND HEAT BALANCE CO, Vol % ? 7, ­
Retort Offgas, OF /1-/ H2.· Vol ~ ·~·I ~-

Spent Shale, F '507 Other, Vol % 2' \ I 
Raw Shale, OF . <:J7 Gross Heating Value(calc),Btu/SCF _9e;.b 
Recycle Gas Inlet, OF 2..72­ Carbon (Total), Ibs/HSCl" (dry) /1,(, 
Dilution Gas Inlet, OF z7'?, Hydrogen (Total), Ibs/}~CF (drYL ';,72' 
Air Inlet, OF /'5D YIELDS AND BALANCES 
Retort Air Inlet, F 1';-0 Oil Collected, Vol %RSFA '2:53.1 
Heat of Comb. l'ffitu/ton RS <rf't. Oil in Gas-:H:-, Vol % RSFA 0.1­
Heat Lost, MBtu!ton RS 2.0 Oil in Spent Shale, Vol % RSFA 0.0 

RAW SHALE PROPERTIES Total Oil Meas., Vol %RSFA 93,5 
Fischer ~ ga17ton RS -zg,7 Carbonate Decomposition, 'fo ;::((:.0 

Oil, ~i 10. '1 Water Recovered, Ib/ton RS 70,7 
Water, vlt % I, () Ash Balance, % - As t1easured -
Gas, vlt % /. S- Ash Balance, % ­ Assumed P.).lob 

Hineral C02, \-It i' 17. ? Overall Balance, % <9'(y.7 
Ash, Wt % 6'6·7 Carbon Balance~ % - Organic 4,<;,,1­
Moisture, \vt % {Uncrushed) /. ?~ Carbon Balance, % ­ Total '77. (p 

Carbon {Total), Wt % )7.6 Hydrogen .i:Jalance, 7i> - Organic ~4,4-
Hydrogen (Total) J Wt % I C oJ 

t' t f Hydrogen Balance J % - Total '1!'(rz 

Nominal Size Range, inches t·,:': 2:";-~.,? Water Balance, % 9/,7
2_% passing thru 0,:; 71 MISCELLANEOUS 
95 %passing thru '].. <;C> Avg. Retort oP, in H20/ft (J.'31­
Da /, Jot}­ ~P Above Air Dist., in H20/ft () "'3 

Dv I. Son NaCl Soln., 1;Jt % ~ 

L; ~1 c: /::! . , 11 .'" t. OF I 7or­ NaCl Rate, gal/ton RS -I .
Comments :.,?»",-<~_I? ,_ " ,.t.. ~ 1''1, I~ •..t. """,,' /) d-L.~,-,'>. 

O-...-..-J Ca~-s4'-:"-"J ?l=cb~ ~/..,~%;.r.,-.t,-~ " 
j/ 7 

*Measured Recycle + Dilution Gas
** Oil Mist + ,Condensibles to q <6 OF 
~* Rates are for moisture-free raw sfiale. All shale analyses are on A _ mni..,.{,.v.J. '0--' 

free basis. 

Signed ____DATE g..Jt.. / :; I ,~(?,&d?£v?-:!:I-"-'-­... V / l OSRC-10 
Revised 7/19/66 
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2060; CI046-5 R-I 6-21-61 

A. YIELDS 
FAY S.313E 01 DRYGAS 6 .. 543£ 03 MISTF'A 3.620£-01 
H2 3.598E 02 OTHER 1.374E 02 UNRETO 0.0 
CH4 t.314E 02 02 3 .. 271E 01 SSY 8 .. 104E 01 
CO 2.094E 02 CO 2 D EC ' 2. 801 E 01 MH20 . 7.067E 01 
CO2 1.557£ 03 OILCOL 2.386£ 01 

B. METERED GAS RATES 
RECG 1.102E 04 OIL 1.175E 03 t~VENTG 6.662£ 03 
AIR 5.193£ 03 TRECG 1.279£ 04 TGr 0.0 

" 

C. MOL tvT &: HEATING VALUE OF VENT GAS 
MvJWG 2.9211£ 01 HVGT 6.513E 02 MWDG 3.0501£ 01 
GBTU 9.955£ 01 

O. COMBUSTION PRODUCTS 
coec 6.572£ 02 COC I .9851£ 02 H20C 2.901£,01 
CHi~ 8.331E 00 cot-mcp 1.060E 01 

E. MATERIAL IN 
ORGCIN 2 .. 560E 02 RSR 2.973£ 02 ORH2IN 3.495E 01 
MATIN 2.428E 03 

F. MA 'fER IAL OUT 
ORGCVG 4.922E 01 COKEC 3.954E 01 UNRETH 0.0 
CRGCOL 1.5531'£ 02 ORH2VG 8.052E 00 COKEH 2.6781£ 00 
UNRETC 0.0 ORH20L 2.050E 01 ORCOLP 6.068E 01 
ORCVGP 1.923E 01 ORCSS? 1.545£ 01 HCCVGP 8.631~ 00 

G. MATERIAL BALANCES 
OVALL 9.814£ 01 ORH2 8.937E 01 02BAL 9.880E 01 
ASH 0.0 TC 9.758£ 01 \-1ATER 90165E 01 
ORGC 9.536E 01 THe 9.081£ 01 GASL 6.371£ 02 
ASHB -1.OOOE 00 

H. HEAT IN 
QCOMB 4.857E 05 QH20C 8.364E 03 QAIR 6.032E 03 
QPROP 5. ~29E Ot QOILC t.293E: 04 QRCYL 4.992£ 04 
QSUMIN 5.630E 05 

1. HEA"f OUi' 
QMC02D 1.624E 05 QKEROO 9.920E 04 QH20V 5.235E 04 
QLIQO 3.698£ 03 QOrGAS 2.263E 04 QSS 1.958E 05 
QGASL 7.073E 03 LBLOSS 0.0 HETLOS 1.9841:: 04 
QSUMOT 5.630£ 05 

J. MISCELLANEOUS 
ORCSS· 2~439E 00 V?OIL 1.229£-01 TGL 2.892£ 03 
VPM 5.497£ 00 WCG 1.036E 01 PROP 1.8091': 01 

ENO fvlESSAGE 

END OUTPUT 



- HEAl AND MATERI/:,L ~ALANCE FOR PILOT RETORTS •• DATA SH~Er 

<;' U~ER IbENTIFICATIOt~ 	 7
"~lINEII PROGRAM ID 

. 0 [ 2080 t I ." _ C ./0 'f6.,~£_ R--l 6- 2 l':67 
i' 

WRS OLRS lR~ S. MRS 

1 L,Q·J /0.1- I 8'1-"l I -L I/6~/&',,61 
FA GRS CORS XA 

2 [ 2<6 .71 /, S- I /7::IJ I ;)S",k L I1 

ASRS CRS HRS SP 100 

3 I· 	 66 fZ I r. 17!6 I LLliJ I 2lf. ~.~I [. I'/- l 
.. 

CRA MFA iA 'PA VIA 

S 1/s-/6", S' /,0 [ Z7U OS! I 0,0 

CROO MFOO lDG POG 

6 • I 5""f,3 lii~u Z7e] 7S- ] 

. P TP PP VI N
" 

7 L? 	.ss-I C<:t=J [·);ZZ7 I IZ2tf. 7 I 0,01 

WSS OlSS GSS 5S 
,,-....."~~ 

. ,- 8 I a~lf [- 0 .01 [~_:QJ ' Lo.ol 
COSS ASSS CSS HS5 lSS 

·9 rzs- f? I, [iZ.51 1 4,7g I I O:Z( I S77 

Olll!? COL HOl DOL WlP 

10 1 
/ 5"16 .3·' '~Lf .1 C7J=:D 7. 77L Z 1 I )g"g> _ttl 

CRVO MFVO .1VG WO OllM. 

____J 


<; 

RAW 
SHALE 

<; . 

lBHl 

"" ... .( 1712.6"] I 1.0 I I 156 I /Z6 I I 0,14- 0 I AIR 

CRRG MfRO lRO PRO 'CRTO MFTO 
'oA RECYCLE A 
'~TOTAl OAS 

~-- DilUTION G 

PROPANE AI 
~ NUCLEATINI 

AGENT 

} SPENT 
SHALE 

LIQUID
~PRODUCT 

M 

Q11 I/.2Z0' !II 1,0 I I '27'6 1 C5,,0 1 LP.ol 	
(; 

co H COOG 00 ' NG 
VENT 

12 	 0II. 6 	1 ] 1 Z3 fI ~ I 0I.S 6' 2.g-1 GAS 

., 
 MEG COG HHG OTG HG 


. 13 .z.l~ .3'.2 ~.S- ,'Z' 
1 0 .. 721 <;" 

CRVP VPMF TVP PVP 

14 4-,31 2 ,011 I- 11CJ 4-lf I' 
} 	 VENTTVPC VPOll VPW Gl .' 	 PURGE 

15 ~g I I '166 51 I Z:~ ez.£J 	 <" 

OPTIONS: 

I. 	 B Enl~r .,," to Calculate wid, Spent 5/'01<: Role one! A ,d. Anofyses, 

Or "0" to Colcul"',, ",111. /,!;:o50Jred Rot.:s. 

Or ".1" to Calculate wI t11 Row Shole Role and lis/' Analyses. 


, 2. At Enler "I" to Colcul<:Jt" wit/' "~!:"~ureJ I_!oislure: om! !.lIst, 

0, "0" fa Colcul"t!: (rom Vent PU''il'' DOIa,
. ' 

3. 	 II Enter "," to Calculate usin" Retor' /fl, 

Or "0" fo Calculate us;",] Retorl 1:3. 


Osn.C-9 
~ n~ •• .: __-.:l~,..It:. 
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LABO::?ATOi.Y ATIJALYSIS SHEET 

/ ANVIL POINTS OIL SHALE RESEARCH CENTER 
\ fc -4 j- 67 

Date Sampled -E / tJ 4/-6-!r" Run No. C!. 0 tj (('-S 

Sample Time: RS /,)':/.!;-'''; SS ___ 

•• ~ 4 4 /J 

RETO;:?,T SHALE HOISTUREFISCHER ASSflY II o 

(2)RA1rJ' SHALE .A SPENT SHALE. I. ::5)' wt % 

RAW SHALF FISCHER ASSAY 
.110ISTURE ~ 

0·91 0 -• S,G., g/ml 
'.0 I wt % 

/0. S'7 c?a Oil, wt % 

r;. .:s 8. 'I c1. CJ Gal/Ton ~ 
2. 0 t:? (/ Water, wt % 

&".). "'7 Sp. Shale, m %··9'£6 
{1,(2 Gas & Loss, wt % 

COKING TENDENCY ..~Ile 

wt % 

wt% 

,,{MOISTURE 
~ O SHALE, RICmTESS DISTRIBUTION 

(See attached graph)(i) c~ ·3 7 wt% 

(CLltBON ~SCRE'N A~'LYSISb C)s) ~. (See back of this sheet)\:!) I 7 •.lJ' 

-"''1 HYDROGEN

'- 99~ /·t5 wt % 

BENZENE EXTHACTABLFS 

wt%0-,- 0-,­
All results are lias receivedll unless noted. "Hoisture" designates the moisture 

content of the -48 mesh material used for "Ashll, ni:lineral CO2 II , "CarbonI!, and 
.' ,II Hydrogen!! • The !lFA i'Ioisturel! is for the sample used for the Fischer Assay. 

COHi'1I~i\jTS 

.-"/ , ­JUN 26 1967 0

CfHFLETED CHECKED BY ff(/' 
-- OSRC-l~2=--A-
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LABORATORY ANALYSIS SHESI' 

______ IANVIL POINTS OIL SHALE RESEARCH CENTER 

Run No. -.,;C-;.,'.;..I_l'.., ....m-_>---­.. _(/.:Date Sampled 

LIQUID PRODUG1:S 
. 

T3 PUHPOUTD) PUNPOUT 

21 4 1 


WATER, wt % /.0 ~~ 

GMVITY, 0 API go,'? 


o OTT. l\SH, wt % 

c=> DISTILLATION (See attached sheet - OSRC-24) 
-----~.-----.--------.,- --------- --,-.- ..--,~------

~~ PURGE PRODUCTr{P 
OIL "<j1l', 	 g 0.56., 0 

WATER VOL, ml ,1 ;< I 0 

GRAVITY 	OIL, 0API '-I (). l-./ 

VENT GAS 

® HAJOR COMPmTENTS 

CH4 vol % 
IIC~4-C2H6 _-L.-_ 

IfN2 l) 2.-- CJ " 	 C)H8 

CH4 	 2-. I II C3H6 " 
co 	 <.'3 • <.. II i C4HlO 	

II 

II 	 t!H2 	 s. S n C4HlO • 
II 	 IIAr 	 () • b ~C)H6 


~lc 
 III')thers :2=._ " n CSH12 

(~ HYDROGEN 1 () .71'1 lb~/HSCFDG 

CQt''lllEl'l'TS 
----------------------~~,-.---------------------------

JON 23 1S67 
DATE CC1:IPLEIED ---- ­



.1 
SCREEN A ALVSIS DA'-\ SHEET. (-,Y-LAB) r ~ ..• 

RU NO. c.... /0 '/ (" -- s: SAMPLE NO.\.S DATE 0 -·~/-t '/ 
UN I T ,i,' i~~) r' T-.;s DESC RI PTION T ~ L. 6:B 
APPROX. Sl-1ALE SIZE ,") SHAt-<ING T1M-E-I.-.-L-"t'!--~·,:"",;,/c;;,.;.""f;-·)--A-N-A-L-Y~S--::jS-B-Y-l-C)-t-i/-e-ry-rl Sfr}/i4t. 

TOTAL SAMPLE WT.GROSS 9.J. ~'> ~TARE t" t: =NET 1.(, r,:; I 

SCREEN' SIZE WEIGHTS I! 
SCREENS OPENlNG'1 "'S GROSS TARE NET WT. I, SCREEN· • ~v. V I % CU~Ii. '70' % 

L REQD. 51 ZE Me. H L:.BS. LaS. RETAINED SIZE Dl ,,, IDi RETAINED RETAII'JED PASSING 

4.25 I Ii 4.25 I· I 
I !. . I 

3.00 

2.50 h, ',1 I ,7 I 3 .. n 

3.00 (3.125) (0.3200) 

2- 50 (2.625) (0; 38092 
2.750 0.3636 ;',oz,-.... "........."'/) I 

2.00 

).50 1I . 

1.05 I 
0.742 

0.525 
0.371 

0;263 I 3 
0.185 I 4 

0.13/ I 6 

0.093 I 8 

0.065 I 10 

PAN 

,,/__.(1 . :zo,'d--! J ..22 
'1'( ,<{. I ,"~ 3. '1,:-,1 ;(.?.. ...? '-: 

,,-y,?Sj /";,d..!: 

/),. y, ~ I' I ~;~ I 

.-70. <(' [ ) f>·j ! 

C"'.. ~ :; v 

- 2.2.50 I 0.4444 /8, q. 3' 77. :5 5 I 

.., -, ,/ I "l /)
0-. / , ('I ......I '" 

:).2.:;..1 JCi,".l.. 

19.9('!' ;« ,.</ 
/9, ~ I )9, 
,....,~,,' I ?r; /V(/r'<..j c'" :j. t:..{ 

o ~ 
1 ~J,:;J. 

-2':<'C: 

l<:T' 
.}, 

I .-') /,.. 

'2 .~I . 

(,,'7 

3, () 
!

2.# 
....rj 

'?,.... 
-,

1 C/ 

. I 0.085 O. /'3 3.9 I 

.c.l' .. (, PAN 3'. tJ!3 1'J).43 

TOTAL ON SCREE.NS AND PAN;1i---T{,.3 LOSS (:. 11 0 ,/""',03 

LOSS (BY DIFFERENCE): .3 TOTAL.. q ti, "171 
TOTAL SAMPLE. WEIGHT rll-l 

l 
t 

Z 00 I I 7;Y.7(') 

/.50 [1.7.'5_Q I 0.5714 13I·? 91 14 &.2& I 
I(,.087Gfo- 919Q)

1.05 '.275 0.7843 /uu 15 2-7.5/ 
0·742. 1 0 . 896 I '.116 I 1,76 I 1/1·73 

0_525 0.634 1.577 7&1- I z. 09 
0.371 0.4"'1'8 2,232 1/.02 8·07 
0.263 0.3/1 3.154 zz.. 4.$S 
0.185 0,224 4.464 0.59-\ 4,31y 

O_J 81 . 0.158 G.32.'::! C;. z- 7 4,(" 1-
0.093 o. lIZ 8.9ZB o 1St '1 '1'1.,09-. 

/ I tr 

NWI.SSRS IN PARE.NTHE.SES SPoOU1..!) BE. USED WliE:N "THESE: 

. 'V, 

1\, ).:) 

h ,~
'j~ )J!j7fi~};(j:-

/ \J,J-, ,J'/
d/ 

'{ 

SCREEN SIZES REPRESENT THE: TOP OF' THe: SHALE: 

SIZE RANElE:. 


REMARKS; --------------------------------­

"'.... rn
L+8J1,Dt I tf47,1. ~m X'I . - -::'';; p ..... ",8m 1.. I 

f-y 1'1"\ • 1-7 Z m • / ' T8m x. Di ILt8mDI 0, g0' ,/, 
Da (f /6% S L,:em Xi Dt I 
Dv . /, t.;-.fJ2; r?-

OSRC-4 
_ J. 


