
- GAS COMBUSTION RETORTING 

DETAILED RUN SUMMARY SHEEr 


I 
Date <Z - 2 - 6' '7 

Purpose: Tt:J 0:;1- ~ ::::t;::c....y,;:-.--ct.--A...~ e"'1 .........-t "'~,~,.... /'~ ~ ~.. I a.""· c::-. 
~~z.~~ /,"n>ca (/1Y...( ..~t:..I".k 1./~,tJ • f r 

Connnents: /,~~_r~~ / .t- 7j;: .\ ~o ""7 ~~/ .J;-r..l';~,("A.-<...t:-
~,.Z:~ ,..l ........ .fi.-~/ rl~() A .........4r.L,,~ 

GENERAL 'SPE~IT. SHALE PROPERTIES.. 
Fischer Assay, Ga17ton Run No. e I()Sif-1 :s 3

Length, hours 12 Mineral C02, Nt .P 17. I.f 
Retort Type Number I!C-:zx.. Ash, Wt % 7'1,( 
Oil Recovery System Number c-~ liarbon (total), Wt % .g, Z 
Total Raw Shale Charged, .J:bs. /63.34- Organic Carbon, Wt p 5. if> 
Bed Height above Dist., ft 614.' Hydrogen (total), Wt % (). 'f Z 
Type. Air Dist. ..xlli LIQUID PRODUCT PROPERTIES 
Bed Below Air Dist., ft tl Oil, Wt ~ '9t6, if 

RATES AND QUANTITIES ~ Ib/gal 7. 7?~ 
Raw Shale, Ibs7rhr)(ft2) Lf'f3 ra , API z~,o 

Spent Shale, % of RS &'z. 7 Ash, Wt % -
Liquid Product, Ibs/hr 2311-7 'f PRODUCT GAS PROPERTIES 

.Oil Collected, gal/ton RS z/.& Water Vapor, Ibs7HSCF(dry) /z.s
Air, SCF/ton RS ~dry) i'-560 Oil, Ibs/l'-1SCF(dry)-f.,* (fJ.309
Total Recycle~:-, SCF/ton RS ( Het) 1£7'f-OO Analysis (dry) 
Dilution, SCF/ton RS (wet) - C02', Vol % Z$. f? 
Calc. Vent Gas SCF/ton RS(dry) 5"'(60 02z Vol % 0.2. 
Gas Losses, SCF/ton RS{wet) 'f7"f N2 +.. Ars;on2 Vol % 60,9 
Propane, SCF/ton RS - CHit, Vol % I, <? 

TEMPERATURES AND HEAT BALANCE. CO, Vol % 31 I 
Retort Offgas, OF I(Z H2,·Vol % tf..'f 

Spent Shale, F If- "$ I Other, Vol % );S 
Raw Shale., OF 7tt Gross Heating Value(calc),Btu/SCF /21.6 
Recvcle Gas Inlet, OF zz"J Carbon (Total), lbs/r1SC~ (dry) /2.7 
Dilution Gas Inlet, OF - Hydrogen (Total), Ibs/MSCF (dry) o '70 
Air Inlet, OF 162. YIELDS A~TD BALANCES 
Retort Air Inlet, F 162 Oil Collected, Vol %RSFA 76·7 
Heat of Comb. HBtu/ton RS If--:JO Oil in Gas-l::-l!-J Vol % RSFA o.'i:$ 
!!.eat Lost, MBtu/ton RS :z'1 Oil in Spent Shale, Vol %RSFA 'l.:Z 

RAW SHALE PROPERTIES " Total Oil Meas •. , Vol %RSFA <66,7 
Fischer Assay, ga17ton RS z9. 'f Carbonate Decomposition, % .2 5': I 

OilL wt % /o.g Water Recovered, lb/ton RS <;lo, g 
Water, Wt % 0., Ash Balance, % - As Heasured -
Gas, Wt % Z,b Ash Balance, %- Assumed A'5-loO 
1-tineral C02. Wt ''''.I') l't. 2 Overall Balance, % IC-IOt S-
Ash, Wt % t~·g Carbon Balance, % - Organic 90'.7 
Moisture. Wt % (Uncrushed) ::'~(.J,O .Carbon Balance, % - Total '77, A 
Carbon (Total), Wt " JZ,o Hydrogen 1::lalance, % - Organic /0 ']. '7 
Hydrogen (Total), Wt ~ /.7S- Hydrogen Balance, % - Total /07. Lf. 

Nominal Size Range, inches y+ ,f _/11 Water Balance, " /()~.C 
5 % passing thru (). 263 MISCELLANEOUS 
9ts % passing thru I.o~ Avg. Retort L.P, in H20/ft j./2 
Da (J.6zz ~P Above Air Dist., in H20/ft j,63 

Dv ().713 preSf,v ... e Abo"F Oe-clr-I'.T8- "1-/20 I, "2 
frl'rsvor.p tJefok/ OPt k_ /.1]:-/0 - ///-/;: 0 7, I 

~-.- , 
'"" *Measured Recycle + Dilution Gas


** Oil Mist + Condensibles to rg 'f OF

*** Rates are for moisture-free raw Shale. All shale analyses ar.e _();n ,a rn"':i.-~~ t:::-'-- .. 

free basis. 

Signed .?:::JL ~---",,--__DATE ~"I0/ I 9 6:;> OSRC-lO 

Revised 7/19/66 
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,1,1AtOO ff!'!~,/
3080# Ct054... t 8"'2-67 .. 
A. YIELDS 
FAY 7.668E 01 DRYGAS 5.663E 03 MISTF'A 7.915E-Ol 
H2 2.492E 02 OTHER 3.285E 02 UNRETO 9.185E 00 
CH4 1.019E 02 02 1.133E 01 SSY 8.266E 01 
CO 1.756E 02 C02 DEC 2.509E 01 MH20 8.079E 01 
CO2 1.348E 03 OILCOL 2.178E 01 

9. METERED GAS RATES 
RECG 1.537E 04 DIL 0.0 WVENTG 6.644E 03 
AIR 4.359E 03 \ TRECG 1.537E 04 TGF' 0.0 

C. MOL \~T & HEAT ING VALUE OF' VENT GAS 
'MWWG 2.869E 01' HVGT 7.341E 02 M~JDG 3.144E 01 
GBTU 1.296E 02 

. 
D. COMBUSTION PRODUCTS 
C02C 4.421E 02 COC j.528E 02 H20C 3.696E 01 
CHR 4.546E 00 COMBCP 7.391E 00 

E. MATERIAL IN 
ORGCIN 2.552E 02 RSR 4.930E 02 ORH2IN 3.298E 01 
MATIN 2.355E 03 

F. MATERIAL OUT 
ORGCVG 4.712E 01 COKEC 3.861E 01 UNRETH 2.284E 00 
ORGCOL 1.425E 02 ORH2VG ' 9.434E 00 COKEH 3.733E 00 
UNRETC 1.842E 01 ORH20L 1 .880E 01 ORCOLP 5.583E 01 
ORCVGP 1.847E 01 ORCSSP 2.235E 01 HCCVGP 1.108E 01 

G. MATERIAL BALANCES 
OVALL 1.00SE 02 ORH2 1.039E 02. 028AL 1.015E 02 
ASH 0.0 TC 9.762E 01 WATER 1.066E 02 
ORGC 9.665E 01 TH2 1.074E 02 GASL 4.792E 02 
ASHB -1.000E 00 

H. HEAT IN 
QCOMB 4.300E 05 QH20C 1.066E 04 QAIR 6.753E 03 
QPROP 0.0 QOILC 1.186E 04 QRCYL 5.033E 04 
QSUMIN 5.096E 05 

I. HEAT OUT 
'QMC02D 1.561E 05 QKEROD 9.728E 04 QH20V 4.282E 04 
QLIQO 5.327E 03 QOFGAS 4.018E 04 QSS 1.348E 05 
QGASL 3.830E 03 LBLOSS 0-.0 HETLOS 2.933E 04 
QSUMOT S.096E 05 

J. MISCELLANEOUS 
ORCSS 3.450E 00 VPOIL 3.087E-Ol TGL 5.426E 03 
VPM 1.226E 01 WCG 2.049E 01 PROP 0.0 

END MESSAGE 

END OUTP'UT 
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OPTIONS: 

,. 8 Ent", "'" to Colculot. wltl, Spen' Shol. Rate am! 1,.1. Anolyns, 
0, "0" fa Calculat" wltl, ',leasureJ Ro,••,<, 0, "., .. '0 C"/cu/o, .. wl,l. Ruw Sltol .. R"". onJ Ash Anolysfts, 

·Z. M C"t", "'" 10 Cofcufut.. "'olstur.. om/AII,.t, E. xlurna/ly, 
0, "0" '0 Calc"/... ,,, (ro". Vent rur,]" /(C'II Dah::1. 

J. 	H EIII,,' "'" to C"fcufola usln'] Relor' 112, 

0, "0" 10 Colcul",.. usl",) nfl/art ItJ, 
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.,
LABORATO'W A~ALYSIS ~ 

ANVIL POINTS OIL SHALE RESEARCH CENTER 

Ilate Sampled _"",f{t-'-~;Z:;;;::'"_-~C:~~..:...7___ Run No. C I (> S-q: - I 
Sample Time: RS ¢, 000 ; SS :2..A. ~,f-

.~ FISCHER ASSA! ~ 
... '. • l bo , 

RETORT SHALE MOISTURE 

~~:G?5RAW SHALE <iJ~NT SHALE 	 1£1 Est: /, 6 wt % 

~ RAW SHALF FISCHER ASSA::!8".;L 3 . .P. 9 Galf1'on ~ MOISTURE 	 . 
• t}l3 	 S.G., g/ml. -	 (J. 'L/ wt % 

Oil, wt%LCfl. Z It 2­

l .. J- {.1,. - Water, wt%
~ 

R-s- , '2_ O/;f. (i Sp. Shale, 'Ii!'t%
• 

..., Gas &Loss, wt %d-~ Q s' 
< 

"''-<-''''''--L COKING TENDENCY~J1~~v( 

wt% 

wt% 

o SHALE RICHNESS DISTRIBUTION 
wt% (See attached graph) 

, 0 .::,SC.:.;R:..:..,:E...... ......€N:..:...:..,..A:,;;..lIT_.iJ,..::;L;,...;.:yS I....,;S_-=--=-:--:-_, 
(See back of this sheet~ 

wt % 

BENZENE EXTRACTABLES 

wt%0-,- 0-,­
All results are "as received" unless noted. "Moisture" designates the moisture 

content of the -48 mesh material used for "Ash", flMineral C02", "Carbon", and 
. ~jrogen". The "FA t"IC?isture" is for the sample used for the Fischer Assay. 

COMt1E;NTS 

DATE CmtPLETED ___________ CHECKED BY 
---~0=SRC-12A 

Revised 6/20/66 
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r 
.~ LABORATORY ANALYSIS SHEEr 

ANVIL P1INTS OIL SHALE RESEARCH CENTER 

Date Sampled
• 

,--= 
,FIQUID PRODUC'rS 

D)PUMFoUT T)' PUHPOt"':' 

_ 1.~ 1 2 _2 ) 4~ . (9 WATER, 1ft % /. ?:, -
(/J GRAVIT!, °AP1 _d. 0.0_ 

. ·O.(n.T•.Am!, wt % . 

. ..___ r_,~_ D!S'l'r~LLATION (See att._._.__ a~h~~_s~~~~.. : ~~_R~:2_4~. 
VENT PURGE PRODUCT-_..--...:.:=-=:::..:...;;...... 

OIL 'tJr, g 

WATER VOL, ml 

GRAVITY OIL, °API--- ­
7E~lT GASo 
 ... - .... 


MAJOR COMPONENTS o .~l thru C1.,., plus n-Pentan: 

CO2 _......;;..._ vol % CH1.,. vol %• 

•°2 " CiI1.,.-C2H6 • " 
IIN2 C)H8 " 

CH4 II 
C)H6 -'"'- " 

CO • " i C1.,.HIO • " 
H2 " n C4HIO t " 

tAr " (tC)H6 " 
'1thers II• n C5Hl2 " o CARBON,_...::.--. ___ lbs,MSCFDG HYDROGEN, lbs./NSCFDG• ... 

!: .".., . s 

COMlmh"TS 
• 

DATE COMPLEI'IDAUG 4 1967 h. P<>
CHECKED 9.."'f-__ .LL!: T 21'1"" 

OSRC-I 0 

(Revised 5/3/66) 
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LABORATORY ANALYSIS SHEEr 


ANVIL P'INTS OIL SHALE RESEARCH CENTER 


6 -2 -{. ·Z 	 Run Ne. C / 9.@£~J;. JDatp Sampled 
I 

• 

]:JQUID PRODUG'rS 

T3 pmlPOlJ":'
D3 PUMPOUT 

2 _ 
1 	 2 _....:.3__ 4 1 ­

PJIJ® \>TATER, wt % 

~.J ACSO GRAVlTY, 0 API 

@.O·(>1'T. J\m!, ,>J't % 

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

VEr'T PORGE.PRODUCT 

P.J ~® OIL ;1lr, g -(12-~... ) 
PJ t}. ® 'llATER VOIJ, ml /3 S 


@ p\J 4-0 GRAVITY OIL, °APl 3 '1.LJ 


VENT GAS , 

D k t\"A HAJOR COMPONENTS 
EA ~ 

v~l %® 	 C02 2]. 8 vol % CH4 

02 O. 2. .. C~4-C~6 " 
N2 (.0. 2.. II C3H8 . " 

/.p; 	 C3H6 . II 

" 
IIco 	 J .1 i C4HIO " 

If 
II't.l} 	 n C4HlO • 

Ar 0.7" ~C3H6 . - If 

'ithers ,f.8 II n CSH12 " 
• 9(jlbsjMSCFDG'£"CQ (:'2lbs;MSCFDG @ HYDROGEN, 

-- . 
COMl1Eh"TS _________* __ 

DATE COMPLEl':!ID _____ CHECKED !lL_...--.--.CSnC-12B~­
(Revised 	S/3/66) . 



1 
9~? seRE N, ANALYSIS [\TA Sl-ltJ:. T (TY-LA8) 

RUN NO; c /,,,>:'> -/ SAMPLE NO. '/ DATE 75/,2/.')"2 
UI'lI T /) ,/~. ,/~/--t:: -:;; DESC RIPTiON ,_ ~/ /. 

~~~~--------~----~~-----
APPROX. SHALE SIZe. ;>/,;-.' SHA!-<:ING TIME Ie?;,": ". ANALYSIS 

TOTAL SAMPLI:. WT. GROSS .73,f{~: - TARE ;:;- -NET 


SCREEN' SIZE WE!GHTS " II 
.:----1 N 

SCREENS OPEN!NG GROSS TARE 'NET WT. SCREEN •."~ I % CUlt(. 70 70 Ic.o 
,REQD. I SIZE ItllESH lBS. I Las. IRETAINED II, SIZE: D," I Yoi RETA/NED RETAil/ED PASS/f;G 1_,. 

, I 4.25 i I I I !II 4.25 I I/~ 
i ')0 1(3.125) !(0.3200) I'~3.( 

1(2.~~5) Ira.~e~9) .! 
. 2.7::.,0 0._.,6.::>6 I 

-
2.50 
- ,I 2. 2. 50 I 0.4444 I 12.00 -----~------~-----!-------ll 1 

! 

---; !,.,. [ 

1.50 
I ::> 9 • '}' ;;; -I . 8 

i 1.7!50 I O.57J..1..-!:____+ ___-f____ 
---+-,,"':',-,0':";:57)11("0. 5TtjQ) i 

I .) I. I :::; 'C '.­ ! . 
I .f"' ••, •.~ I . f, I....' B

/'" "/ /..,' ,~'; ...,( 
.. ' • \ ~ ". • if 

i 517 3 .r !? 9 /') I'J 0 '7 r- Ii! / ,;:} :;> /, • ," r! ,) ,) 

I /1 • ',' [. r i I • ,,' 

/J,)') 1"/' 4.25 

/1 

1.05 ,.2. 7 5 0.7843 

0·742. Q.896 I I.//G 

0.525 I Q.G::-'·'r I 1.577 

0.371 I 0.448 I 2.232 

I " ,,- . , ,,' ? 1 I,' 02t:.3 I• ,~:,)~.):.l. (......... II' I • t:l 0.3/1 13.1£54 
-, t .­ ,~ I a "" , t 

. I ' ~, .) O. .;;;) 5 0,224 4·464 

). I 1 o/r, 71 
4-7. Lf 6 r I 's' -", I

.' , . ~ I 

30. :? 7 . 20, 16 I 

'1.'ll{ /"$,7'Z. 

lOt 7 5' 2 ~ 7! 
CJ,,<tz. 2. ()" 1 
o Z 7 

I 
___!_~~_4_--./-'J~- .'. 0.12H J 0.158 6.32.9 , ­ I . 

.! 8 I ; L%; ~ . 0 ? 1 O.093 o. II 2. 8. 9Z8 t 0.07 crt! 
O. Z 'Z. 

! , I
17. ~ ,­ . 1(; 0.OG5 I 

J. "2,'+PAN ? I, l}' I ) /, , . ()l I. PAN I .. -. I I C 

TOTAL ON SCREE.NS AND PAN I~6. 9! LOSS I I I v .... ­ :n -;;(') 0.00 

·LOSS (BY DIFFERENCE) I - .;Z I T01~AL / " ' _ 

- 1 ----.,.TOTAL SA~A?LE WE1GHT I {;; 7, 0 II I ., 

,- rn I 6 ~ I "'-' WI.L i'811,Dt ,0. 'l9;r0. 2.. TBm Xl.I 

y"')r.1 . '("\ ril • / ./S 7 r; 7'7........ 811•.01 
 ""'-t8n'\ X,: D i 

Da 0,622: <'0 'Z!'8fr'\ Xi Di. 

0.71 z '1()Dv 

. ,1: NUM9E:RS IN PARE.NTHE.SES SHOULD BE USED W]'lEN THESe: 
SCREEN SJ Z£S REPRESENT Tl-IS TOP OF THt: SHALE 
S'Ze: RANGtE., l 

" \ 

REMARKS; :' :\. 
.~~ ~ 

...'. OSRC-4 


