
GAS CO~3USTION RETORTING 
DETAILED RUN SUMMARY SHEET / 5'/ '3 1/13 It7 

Date 7- / - b 7" Purpose: It' rI,7i~~ if'...Iv'7I,.1:::l1L~::t... ~;I "'-' _f t'J!,/ .-.-:::r.l -f; _ 1--::- .........,,4. ,::,-t'!",,~, 

S() o...,.........~~7t. ~J ". aX,.,~...:?" -,,_,~" ('J-c/'/o. d..J!...,Z::~ c-=:. )


GENERAL . 'SPE~IT, SHALE PROPERTIES ~ --
Run No. ~/tl1-9 - Z- Fischer Assay, Ga17ton C!J,O
Length. hours I"Z.. !fineral C02..!. Wt /6 /6, t: 
Retort Type Number ~ 'lJT' Ash, Wt If> 'f!1.S"
Oil Recovery System Number ~- "Z.- liarbon J. total1., Wt If> 6.&0s: Total Raw Shale Charged, lbs-; /6Z. 'f-Z Organic Carbon, Wt p :z ,27
Bed Height above Dist., ft 9Y7_ Hydrogen (total) , Wt~_ 0, z3 
Type Air Dist. AD.~. LIQUID PRODUCT PROPERTIES 
Bed Below Air Dist., ft (0 Oil, Wt % "15. <-

RATES AND QUANTITIES Density, lb/gal 7.7RI(
Raw Shale, lbs7(hr)(ft2) 7'-90 G-t'avity..!. API 1'7, ff 
Spent Shale, %of RS g't; 'f- Ash, Wt % -
Liquid Product, lbs/hr zz1Z'l PRODUCT GAS PROPERTIES 
Oil Collected, gal/ton RS 2 0 , Z Water Vapor, lbs7Iv1SCF(dry) ~,:z
Air9 SCF/ton RS (dry) 4~220 Oili lbs/1'1SCFJ.drYl~Hi- 0_116 
Total Rec;y:cle-::' ~ SCF/ton RS (l-ret I 11"730 Analysis {dry) 
Dilution, SCF7ton RS {wet} - -C02., VolT 75,S-
Calc. Vent Gas SCF/ton RS(dry) u C70 <1-- 02, Vol % 6, I 
Gas Losses~ SCF/ton RS(wetl JS'7 N~ + Ar~on2 Vol % oZ, 2 
Propane, SCF/ton RS /'1:.5 Clftu. Vol % 24-

TEMPERATURES AND HEAT BALANCE CO, Vol % 'hI 
Retort Offgas, OF / .1-:.Z- H2 .. ·Vol p f'.t; 
Spent Shale, F 54--.z. other..!. Vol % /,Cf
Raw Shale, OF 9.7 Gross Heating Value!.calcl,Btu/SCF /11 z. 
Recycle Gas Inlet, OF 7/. -::; Carbon (Total), lbs/MSCiT (dry) /2,9 
Dilution Gas Inlet, OF - Hydroj[enJTotalJ1 lb~MSCF (dry) /, II 
Air Inlet, OF J4-0 YIELDS A"m BALANCES 
Retort Air Inlet, F 1'-1-0 Oil Collected, Vol %RSFA 7'7·9 
Heat of Comb. MBt1lfton RS ~3'1 Oil in Gas'H~ Vol /6 RSFA b.t!-
Heat Lost, MBtu/ton RS 51 Oil in Spent Shale, vol ~ RSFA 0.0 

RAW SHALE PROPERTIES Total Oil Meas. ,. Vol]i._ RSFA ';530, '3 
Fischer Assay, gal/ton RS 25': 5 Carbonate Decompositionz p '2::-1-3 

Oil, \vt % 7-{, Water Recovered~ lb7ton RS 5??3 
Water, Wt % 07 Ash Balance..!. ~ - As r1easured -
Gas, Wt % L. 2 Ash Balance,.1» - Assumed /2.)./00 
Mineral C02, Wt % 12..[ Overall Balance, ~ 'f9.7 
Ash, Wt % 6'8, '6 Carbon Balance, % - Organic /(;10."" 

Moi.sture, Wt ~. (Uncrushedl. It. () F .Sf. Carbon Balance..1. ~ - Total /D/.& 
Carbon (Total), Wt " It, I Hydrogen Halance, %. ~ Organic 7P,/ 
Hydrogen <. Total), Wt % ;,67 ~roKen Balance, ~ - Total 9~ '6 

Nominal Size Range, inches J!t'f-2.~ /I Water Balance, p //'2,' 
!) J passing thru D·31/ MISCELLANEOUS 
98 %passing thru Z,So Avg. Retort oP, in H20/ft (!;, 7 J 
Da /.099 ,o,P Above Air Dist., in H20/ft D.h & 

Dv- /,9-78 NaCl Soln. i Wt % -
£; h ~ /Jut;?(>r cr- :K00 NaCl Rate, gal/ton RS -

Comments: o;;~-l.."'-j' ....../,,'Y'-1 ~.: f!"'#~_; _ (/? ..n...Z ..... __.......a-.~, ,c,{, 47'

.."-""C r--.-. .A. jJ. .ff.. 7.- ~ ____ IT (!..,.~..,. .. .P. 7;: .~ ..e..d..._ll. ,, 

/ . i*Measured Recycle + Dilut10n Gas
** Oil Mist + Condensibles to )$3 OF 
~~"* Rates are for moisture-free raw Shale. All shale analyses are .. on a.. m... {."''''"-<~ c-···· 

free basis. 

/9£ 7 
OSRC-lO 

Revised 7/19/66 
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2080"" CI049-2 7-1-67 


A. YIELDS 
FAY 7. 987f.: 01 DRYGt~S 6.004£ 03 
H2 3.482E 02 OTHER 1.141l! 02 
CH4 .. 441E 02 02 6.0041£ 00 
CO 2.462£ 02 C02Dfl:C 20127£ 01 
CO2 1.411'£ 03 OILCOL g.02IE 01 

B. r'lETER1!D GAS RATES 
RECG l.193£ O~ OIL 0 .. 0 
AIR 4.720E 03 TRECG 1.193E 04 

C. MOL ~JT 81 HEATING VALUE OF' VE.NT GAS 
t-l~H'JG 2.881E 01 HVGT 8 .. 5128 02 
GBTU 1.418£ 02 

O. COMBUSTION PRODUCTS 
e02C 6.970E 02 COC 2.277E 02 
CHR .. 546£ 01 COM8ep 1.293E 01 

E. MATERIAL IN 
ORGCIN 2.2671£ 02 RSR 4.902E 02 
.'lATIN . 2.384E 03 

F. MATERIAL OUT 
ORGCVG 5.738E 01 COJ{EC 3.830E 01 
ORGCOL 1.324E 02 ORH2VG 8.6351£ 00 
UNRETC 0.0 ORH20L 1.747E 01 
ORCVGP 2.532E 01 ORCSSP 1.6901': 01 

G. MATERIAL BALANCES 
OVALL 9.965E 01 ORH2 9.005E 01 
ASH 0.0 TC .. 016E 02 
ORGC 1~006E 02 TH2 9.579E 01 
ASHB "'1.000E 00 

H. HEAT IN 
'. 
QCOf'lB 4.370E 05 QH20C 1.089£ 04 
QPROP 3.998E 01 QOILC 1.102E 04 
QSUMIN 5.047£ 05 

. 
I. HEAT OUT 
QMC02D 1.227£ 05 QK£ROD 9.440E 04 
QlIQO 2.650E 03 QOFGAS 1.157E 04 
QGASL 1.523E 03 LBlOSS 0.0 
QSU:10T 5.047£ 05 

J. MISCELLANEOUS 
ORess· 2.268[ 00 V?OIL 1.163£:"01 
VPM 6.248E 00 WCG 1.161£ 01 

Ei'JD i\iE~~S~\GE 

END OUTPUT 

MISTFA 
UNRf:TO 
SSY 
r-1H20 

WVENTG 
TGF 

t·H-JDG 

H20C 

ORH2IN 

UNRETH 
COI<EI1 
ORGOLP 
HCCVGP 

02E1AL 
HATER 
GASL 

QAIR 
QRCYL 

QH20V 
QSS 
HETlOS 

TGl 
PROP 

:v: 

'-()7/

/// 

3.543E-Ol 
0.0 
8.442E 01 
5. 8331! 01 

6.635E 03 
0.0 

a.029E 01 

1.669E 01 

3.225E 01 

0.0 
2.938E 00 
5.839£ Ot 
1.23SE 01 

1.019E 02 
1.127E 02 
1.572E 02 

3.742£ 03 
4.202E 04 

3.765£ 04 
1.768£ 05 
5.143E 04 

4 .. 552£ 03 
1.952£ 01 

I 



- 1'.1~1J fIl/-:" I L:I'II'.L I,:U.. '"'' '- c: rVI~ rlLVI 1\1.: I VI' I V - VJ.t.~I~ "'IU-:J-1 

, . ..' 

nl:p.1 

LINE II 

0 

~~'--- USER IDENTfFICATIOH ? 

WRS OLRS TRS B . MRS <­
Lf2t7~ =z ~ t.,J q7-~ L -/ I I«-; 0 ·/t',ol 

FA GRS COflS XA 
RAW 

2 1~,31 2, 2- I I /7 .._C[] ps-, z-iJ SHALE 

ASRS , CRS HRS BP TOG 

3 De,81 I 
.. 

/6~1 I J, ~i] /2-4-.4,21 f, I~z-. 	 <;' 
. 

CRA MFA TA ,PA WA LBHL 

~AIR 
'(. 

.c V06>5, 0 C7~ I / "l-'iJ [ 113J L~1jg a 
or;, 

CRRG MFRG TRG PRe 'CRTG MFTG 
C.J ~? ~- RECYCLE AN5 b~'8§. 4- I Q,--01 2(;5 071 Lat:> '--_---'"'pc-g....J . TO TAL GA S 

CRDG MFDG TDG POG 

0 «-- DILUTION GA6 	 C...>[Q1.~ [Ot O'] 

, P TP PP VI N PROPANE At, 
.<i;-- NUCLEATING'1 L'~-LQZI I OdJ UZ7dJ \273 .4- I 0,01 AGENT 

'ISS OLSS GSS SS 
'''''--.'' l2l1:; [ 0.01 6 .01 L o,~ . SPENT'\." 

8 	

TSSCOSS ASSS CSS HSS }' SHALE 
9 	 J(g. C, I , E'I, sl ~~J (),23 I r 2> 9-2-1 :

OILLP. COL HOL DOL WLP 
lI0UID 

10 1;2;30. IJ 'g~./J II ./1 I 7,7881 /1; 7,01 	 ~PRODUCT 

CRVG P.\Fve .Tve WG OILM 

11 [/:$3t. 21 1,0 2lPs a"ClI L9 ' a I a I ~ 
CG H COOG OG . NG 

VENT
12 I 	/2,91 0 I 23 .5] o ~J &?- e 2-1 GAS 

MEG COG HHG OTG HG 

'13 
" 

2, 	£] 4-, I I I S-.fJ J 1# 'j /. II 

CRVP VPMF TVP PVP 

14 I 	 s. , c:, I 2 ,:2.01 I, /7iJ 27 I' 
"}VENTTVPC VPOIL VPW GL ," 	 PURGE 

.~ , 
15 [ 	 g3 .5'z ,81 I 6' ..11 77,(, I 

OPTIONS: 

J. 	 BEnter "r" to C"kulate wil" Spent Sl10le Role <mr:! Ash Analyses, 

Or "0" to Colculote witl. ',:"o$urer:! Rates, 

Or ·'·r" to C"leurote Wil~, Ruw Sf""le Rote c:;,f',sh Anorysoes • 


. 	2. AI Enter "I" to corclJlale wflT. ',~eQ!;lJt~d !.Iolstute one! IMst, 

Or "0" to Cofcu/;;te from Vent PurS" Dolo. 


J. 	H Enter "'" 10 Colculole: u5io'] Retor' 112, 

Or "0" to Col",lole US/"') r-etorf 113. 


osnC-9 
Revisc'd 5/1/6~ 
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LABO~-tATOiY AMALYSIS SHEET 

/ltiJVIL POINTS OIL SHALE RESEA,.t{CH CENTER 

Date Sampled __..:...1_-_I_-.-;t:_,_7____ 
Sample Time: RS i21 .S""' ; SS ~~ '/,.,,5-- . 

I •1-...l.-!..~_ 

. 
\tt: FISCHER ASSAY .p~ o RETOHT SHALE r10IST~ 

~\ @RAiPl SHALE C2QSPENT SHALE, ,- AI /, c.> wt % 
7k­

<;~ Js:.CJ ('). () Galfion ~;	 RAW SHALF FISCHER ASSAi 
,HOISTURE 

• C(/6. ,--- S.G., glml. 
Q.5'-	 Oil, wt % 

Water, wt % 


f-k.t: C;7, L Sp. Shale, lo1t % 


J...:-.L O. '> Gas &Loss, wt % 


COKING TENDENCY 


1.7 

~r, 
MINEHAL CO2 

~ /7.1. wt % 

ASH (,SHALE) 


(g)('~·1 wt % 


110ISTURE 
 o SHALE RICHNESS DISTRIBUTION ~().3~ wt% 	 (See attached graph) 

CARBON 

.\V ~ 
 O ~SC~R=E~,B~N~A~~~TA~L7Y~SI~S~,,~~~~@/~'O 0.; &.>i'C 	 (See back of this sheet) 

HYDROG~~N 

~(E) /. ~, . @ c . :L3 wt % 


~ BENZENE EXTRACT.4BLES 


wt,0--- 0-·- % 

All results are lias received" unless noted. t11'loisture" desip'nates the moisture 
content of the - 48 mesh material used for t1Ashl1 n;vIineral C02",

0 

IICarbon
II 

, and 
is for the used for the Fischer 

Corll'1~t\fTS 

--,---. 
'U!.5 1967, 



LABORATORY-ANALYSIS SHEET 

ANVIL POIN~S OIL SHALE RESEARCH CENTER 

Date Sampled _-.;7~-_1_-_6...:.7__ Run :N0. ~ /6'19- L--""'-----­

• 

LIQUID PRODUCTS 

T3 Pill'[POUT •D3 pffi\iFOtrr 

211 

WATER, wt % 


GRAVITY, °API 


OOTT. ASH, %wt 

o DISTILLATION (See attached sheet - OSRC-2u) 
--------.--~----------- .---~--.--.- ..--..---------- ­

@ YE1':T PURGE PRODUCT 


OIL 1,lI', g G'53, I 

rTA'fER VOL, ml :;. C:- • () 

GRAVITY OIL, °API 4/, tf 
-~-----.------ ..--.--.--.-. -.... _-_._._---------------­

VENT GASf~o l1AJOR COHPONE}JTS o Cl thru C4' plus n-Pentane 

C02 2,:'1 •.S"'- vol % -vol %CHu ---..::..­
°2 o ' I " C~4-C 2H6 _--'--_ " 

II II
N2 ~ l .,5''' C3H8 


;.; •<l
CH4 " C3H6 • " 
CO i/ • I II i C4HIO " 

. :,)-. yH2 " n C4HIO • " 
Ar 0,7 ~C3H6 • "" 

" II0thers 1.9 n CSH12 
.~f 
~<S? CARBON, I J. «Cy Ibs,AvrSCFDG HYDROGEN, . I • 11_ IbsjNSCFDG 

""\'---,-- ­

COEilE}nS 
-----------------------~..------------------~--~ 

--~.----



I 

SC,REEN', ANALYSISC TAl SHEET . (TY~~LAB) 

RUN NO. e'- J 0 II 1~ '2 SAMPLE NO. . '7__- DATE ;z - ! - r:; 7 

UNIT r-:;~( ,7;.~1" ',~.- ,'l, DESCRIPTION_.....,.Z;~1/I.....:...;.:...:.,../'1____--::~--___ 

APPROX. SHALE SIZE SHAKING TIME /017,',,/' ANALYSIS BY -:X/A:"..., 
TOTAL SAMPLE WT. GROSS 7 P. ? -TARE =NET_ '22, J . / 

I 

SCREEN' SIZE WEIGHTS 

SCREENS OPENING MESH GROSS TARE. NET WT. SCREEN D' ~. Yoi % emit. % % 
REQD. SIZE . LBS. LBS. RETAINED SIZE 

t ," 
RETAINED RETAINED PASSING 

4.25 4.2.5 . 
3.00 3.00 (3.125) (o.32()O) 

2.50 '/0,3 Jh. '7 S, b 2.50 (2.6ZSY (O,380So.",) 
{,OO tf'{,002.750 0.36.36 

1 2..00I :1 J. 8 11:'.2 J } , t. 2.00 2.250 I 0.4444 Jlo./ I 7ff. f:1 

I 1.50 1./ {". 5' I ?:;. :/ "I '7, / /.50 '.750 0.571'1- 30.&,9 I 4'!.20 
f.05 "", .., .? } 9.1.. I J./. 0 /,05 (I. OB U (0. ~;II'3::» 

Itt,9-fJ "2~,71.a,..5 .:... \; ".275 0.7843 

0.742 '1'J.9 I ;2().,5' i~ I !l 0·742. 10.896 './IG /0,79 ;o"/f'D 

0.525 ,') tl, (} J p,,.( I' ., 0,525 0#G34- 1.577 >?,~~ C).51i'1 # or; 

0#371 I ~,? ) 9' I 'Z.- :{. f{ 0.371 I 0.448 2,232 ~ ,'61 .t;,10,,' ,~i f~ 

0.263 3 , ;2,,,). Q j<?, .r: J t/ 0.263 i 0.3/7 3.154 1. 33 2,37 I 
0.185 4 19, f.? 1/91-/ , :../ 0.185 I 0 • .224 "'h4G4 o .'?C-:; /.9/ 
0./31 6 J <'7,S )9, ....3 '.'--- .II., 0#131 O.158~ G.32.'3 0, ?t6 / .. <3' . l I 

0.093 B .2 ().,S :2 (J I i-! "/111 0.093 o. 112. 8. 928 fJ,)4- C; P.{p/ /. ~ '7 
0.065 10 (). i 4--- ! ,'l '~."I <?, 1. 1° ",. ., I 0.065'I .,.. 

PAN :V,O .1. I 0 !O 9 I PAN J 1- 6 0! 
LOSS jTOTAL ON SCREENS A.ND PA N 7:2 () 

LOSS (BY DIFFERENCE:) , I TOTAL I 
TOTAL SAi,/tPLE. WEIGHT r'J.2 I I . 

'* NUM9ERS 

; I 

IN PARENTHESES SHOUL.D BE. USED W~E:N TI·n:::Se: 
SCREEN SIZSS REPRESE.NT TI4E TOP OF TH~ SHALE: 
SIZE RANGE. 

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

12:~tI\Dt ;E f'Stl1 X{ 

YE+~h'\Dil :£:am Xi /Di' G. X907 S 
Da ! (')c, q ()­ 2:~rI\ Xi Dt /·cJ.5C,17 

Dv I . .tj. 776 

~. OSR C-4 
- 1__ 

http:REPRESE.NT

