
GAS COHBUSTION RETORTING 
DErAILED RUN SUMMlu1Y SHEET /5'13118.121 

Date 6 - ZK-62 
Purpose: LV J -;[L.... ~ .:. c·'l.A../"7.-I .... J.~ c~""c9 "'"'-' ... ;...I).P l-.H-~~ -L . - ~ ........"'1. ~__.t." c-;r 
I..J 0-,) """'" ;.., ':X;I'" A r f,... ..:-- .::...;,1 .1.:2,..,,...,,.,. • ( WY?~ ...... .::1 ,..l... tJ... ,];;..;...... ";-''''..,.J) 

I 
i 

I, 

.""",2 " 
GENERAL ,f- /

Run No. T!2(!lo1?
Length, hours /2.,
Retort Type Number RC 1211 
Oil Recovery System Number O-z 

J Total Raw Shale Charged, lbs-.; )f 9. o'l 
Bed Height above Dist., ft "1 '/z-
Type Air Dist. AoZI 
Bed Below Air Dist., ft (p 

RATES AND QUANTITIES 
. Raw Shale, Ibs7(hrHft2 ) 351 

Spent Shale, %of RS '?z,o 
Liquid Product, lbs/hr 2071. 7 
Oil Collected, gal/ton RS I?~ 7 
Air, SCF/ton RS (dry) 1-4-76 
Total Recycleo{:', SCF1ton RS{wet) /32'2.0 
l>iJ.ution~ SCF/ton RS (wet) -
Calc. Vent Gas SCF/ton RS(dry) 5928 
Gas Losses, SCF/ton RS{wet) '5(p (p 

Propane, SCF/ton RS 2/, (;) 
TEMPERATURES AND HEAT BALANCE 
Retort Offgas, OF /38
Spent Shale, F 4- B'2> 
Raw Shale, OF g>b 
Recycle Gas Inlet, OF 2(P1-
Dilution Gas Inlet, OF -
Air Inlet, OF /5'0 
Retort Air Inlet, F 1),0 
Heat of Comb. MBtujton RS 4-1/ 
~eat Lost, MBtu/ton RS z'S 

RAW SHALE PROPERTIES 
Fischer Assay, gal/ton RS jo.2 

Oil, wt % I/,S-
Water, Wt % ~.g 

Gas, Wt .. ~ 2, IJ.. 
}.fineral C02, Wt ;, ) g, 'f 
Ash, Wt % ;(C. I 
~oisture, Wt /0 {Uncrushed) J.O F r;-f, 
Carbon (Total), Wt % /'2,,+ 
Hydrogen (Total), Wt % /.y Lf 

Nominal Size Range, inches 14"-2 ~" 
5 %passing thru .... \..1-
9ts%.passing thru ~)-
Da , ~1~_ 

Dv ~lr~'-
L ; 11 e ~C/r;'f-r De. - Ffa 11:t\1" II 

'SP~IT SHALE PROPERTIES 
Fischer Assay, Ga17ton L/. 6

Mineral C02, Wt p /7, '-fo 
Ash~ Wt % go,t;
liarbon (total), Wt % /. z I 
Organic Carbon. \vt % 7.'I-(
Hydrogen (total), Wt %, (J.zo

LIQUID PRODUCT PROPERTIES 
Oil, Wt % '1>,7 
Density.. lb/gal '7·7'1-7 
Gravity, API -zo.f, 
Ash, Wt % -PRODUCT GAS PROPERTIES 
Water Vapor~ Ibs7ivISCF(dry) S;Z 
Oil, lbs/I'1SCF(dry)~H~ o I 

AnalbSis (dry)
C 2', Vo:L %' :2 5, g 
D?, Vol % o. 3' 
N2 + Argon z V.ol % 5"'1,7 
CHJu Vol % 2·7 
CO, Vol % '/;0 
H2,·Vol % 7,0 
Other, Vol % Z.S-

Gross Heating Value(calc),Btu/SCF //9 
Carbon {Total), lbsLMSCi! ldry) 1/, ~ 
Hydrogen (Total), lbs/MSCF (dry) j. 0 I 

YIELDS A'TD BALANCES 
Oil Collected, Vol %RSFA gl,~ 
Oil in GasioY*, Vol % RSFA 0,3 
Oil in Spent Shale, Vol %RSFA /,.1-

Total Oil Meas., Vol %RSF! g3.~ 

Carbonate Decomposition, % 22,S 
Water Recovered, lb/ton RS .5''5.1-
Ash Balance, % - As 14easured -
Ash Balance, %- Assumed 12.5,/06 
Overall Balance, % 9'1, q..,. 
Carbon Balance, %- Organic qz, ~. 
Carbon Balance, % - Total tJ5', &. 
Hydrogen .i:lalance, % - Organic tjq,q 
Hydrogen Balance, % - Total CJ3,O 
Water Balance, ! /o/,~ 

MISCELLANEOUS 
Avg. RetortL'P~ in H20/ft o,~1 
6P Above Air Dist., in H20/ft .0, <)0 

NaCl Soln., Wt % -
NaCl Rate, gal~ton RS -

.~-."" .Comments: l-rt--.; . ~.£.......rv.. ~ L.t-'--:-._. l! 4, 

i" 

" ~-

*Measured Recycle + Dilution Gas
** Oil Mist + Condensibles to g 3 OF 
~~ Rates are for moisture-free raw shale. All shale analyses are on a. m,",~ -~.I. <:;-" • 

.". .free basis. 

Signed Ed;:_9_~____DATEh;? /76 ? OSRC-l0 

Revised 7/19/66 
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A.. YU:LDS 
FAY 8. 191 E 01 DRYGI\S 5.92 03 f'llSTl"A 2.819E"'Ol 
H2 4 .. 150;: 02 OTHEH 1 (> I.j [ 02 UNt1E~!'O 1 .. 439&: 00 
CH4 1 .. 601 E 02 02 1.77S'E 01 SSY 8.2018 01 
CO 2 .. ~nlE 02 C02 DEC 2 .. 2ilSE: 01 NH20 5.537E 01 
CO2 1 C> 411 £ 03 OILCOL 2 .. 47 01 

~. 

B. f-lETERED GAS RfiTES 
RECG 1 .. 322E 04 DIL 0.0 \NEN'fG 6.010£ 03 
AIH 4 .. il73E 03 THECG 10322E 04 TGF' 0.0 

O'~C. t-10L \-11 & HEATI[JG V;1LUE I' VErn GAS 
t1i'1HG 2 .. 891E 01 IiVGT 700tOE 02 MHDG 3.010E 01 
GBTU· 1.189£ 02' 

0 .. COi<mUSTION PRODUCTS 
C02C 6 .. 307E 02 COC 2 .. 166£ 02 H20C 1.767E 01 
CHR 1 .. 354E 01 cor-me? 9 .. 9651!: 00 

E. t·1ATER U.L IN 
OHGCIN 2,,695E 02 RSR 3.s94E 02 ORH2IN 3.546E 01 
MATH~ 2 .. 3661~ 03 

F. NATEHIAt OUT 
ORGCVG 4 .. 7 981>: 01 cm(EC 3 e 644f..: 01 Ul'lHETH 4.166E-Ol 
ORGCOL 1 .. 612E 02 om·12VG 8.0li2£ 00 COl{EH 2 .. 127E 00 
UNRETC 30907£ 00 ORH20L 20 p::7E 01 ORCOLP 50980£ 01 
onCVGP 1 .. 780E 01 OHeSS? 1 .. 1.J97E 01 HCCVGP 7.037!!: 00 

Go f't1ATERl1\L BALf.UlCES 
O\;\,\LL 9Q 9LI3E 01 ORB2 80935S 01 02CAl 1. DOSE 02 
A"''' 0.,0 9.561E . 1.016E 02.... 11 1'C 01 \'JATER 
o;:wc 90257E 01 TH2 9.302E 01 GtlSl. 5.663E 02 
ASHB -1.OOOI!: 00 

H. HEAT IN 
QCOt·m 4. lOSE: 05 QH20C 8 .. 463£ 03 QAIR 5.278E 03 
QPROP 6.398E 01 aOILC 1.341£ 04 QRCYL 4 .. 971£ 04 
QSU:HN 4087SE 05 

I. HEAT OUT 
QNC02D t.338E 05 QKEROD 1.078£ 05 OH20V 4.024E 04 
flLIQO 3.682E 03 OOrGAS 2.129E 04 ess 1.507E 05 
QGASL 4.907E 03 LBLOSS 000 HETLOS 2.507E 04 
QSt»1OT 4.,,075E 05 

Jc. MISCfE:LLANEOU.s 
OJWSS 2 .. 460E 00 VPOIL t.113E-Ot TGL 3.4 03 
\//':,1 59!~'\::--j::: S,}. £~6~ 0'" f' ~~...;op 20101:::: 01~:c.:G ' v 

END C 

, . 
..~ '.-r '. ... ' 
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WRS OlRS TRS B, MRS 

LQL~:=J 	 If--G.-~ j/7h'-?Z,.ol 
IfA CORS 


:2 
 3 0 • -z.I /8L..<1­
Asr,s HRS BP TOG 

3 [j , iff] 2'1-'.3£] ,. /38D~JJ 	 . 
CRA 'TA ,PA WA

L 

<: .c [19-/, / C7?o] L/dji] [QJL~ 

Cf!RG 	 TRG PRG 'CRTG 

5 li@f~J 	 [ 2C,,1] DzJ 
CRDG MFDG TOG PDG 

6 '. I D~o 0 'I C9-~ 
, P TP . pp YI N 

7 O,tJ- U?8,~ 12002]Lzt~J D~ 
WSS OLSS 	 5S 

"'--". 8 [ O~4- L O.<J 	 I 0,01'\ 
COSS ASSS CSS HSS TSS 

9 C77 .4J. I ?O~ LZ.2- / 10,2 0 I 
OILll' COL DOL WLP 

10 '-.L9ol.7] 8£1. / 1 [7& ZqZI 

, CRVG MFVG 	 WG 

11 [/023.81 1.0 	 0;0 
CG H OG 

12 2;,fj 0 6 "<1 	 I. -' 

MEG COG OTG HG 

, 13 'I 2 • .J~ 1-.Q] 	 z..5 

CRVP VPMF 	 PVP 

14 [ 4~41 2,,171 	 1-3 I' 

UE/" T AND MATEP-!/:,L IJI-l.LMKE FOR PiLOT RETOHTS - D;\TA SHEET 

~-'----~. USER IDENTIFICATION --- --------------------7
", LINE II PROGRM,\ 10 

VPOll GL 

15 9$ .,2] 	 '5'- .. 6 I 

OPTIONS: 

I. 	 BEnter •• ," 10 Co/culole will, Spenl ShaTe Role one! Asl, AnoTyses. 
0, "0" 10 Calculate witl, ',~~a$"r<;d ROles, 
Or ".1" to Calculate wll~, Row Sf,ole Rale (mr:! As," Anoly~e!$. 

2. 	/.I Enlcr .. ," 10 Colculole wI/I, "~"":v,~d I.blslv,<: ancJMi~t, 


Or "0" '0 Cotcubt" {rom Ven' Pu's>! DO~;J. 


3. 	 HEn'''' "1" 10 Calculate usin'J R"torl #2. 

Or "0" '0 Calculate usl",] I(e/,',' 113. 


------] . 

RAW 
SHALE 

lBHL 

o AIR 

MFTG 

,--_O_'~ 
RECYCLE A 

<---~ TOTAL GAS 

<-- DILUTION G 

PROPANE Ai 
<;-- NUCL.EATI~I' 

AGENT 

}<; 
SPENT 
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LIQUID 
~-- PRODUCT 

VENT 
GAS 
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~. 
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LABORATORY ANALYSIS SHEEr 

ANVIL FeINTS OIL SHALE RESEARCH CE~:rrER 
. ,-,~"",-,--

Date Sampled t? -;!. f-~& 1 

LIQUID PRODUG'rS 

T3 PUlY1POUT •D3 PUHPOliT 

1 

p",1\}) 1rlATER, "it % 

r~ ~('>O GRAVITI, 0 API 


.0OTT. ASH, l.;t % 


OIL "JT, g 

WATER VOL, ml J0 S, () 
GRAVITY OIL, °APl 41,,8 

----- -_.--- ~...- ... -.-.. -.--.-----------~ 

,,~ VENT GAS 

~ I1AJOR Cm1PONllYrS o Cl_ thru. C4' plus n-Pentane 

C02 ;; '5 .? vol % GH4 vol % 
(l.:t II II

°2 G~4-C2H6 

II II1-12 -2-9 t 0 C3Ha 
~ .., 

tGHu \I 
G3H6 " 

CO Lf. (J II 
r 

"i G4HlO 

H2 '7 • 0 n C4H "II 
10.. " 

Ar C.'? " ~C3H6 -- " 
IfG{pT3 f)thers ;(. ,·5----_" E6E n CSH12 

~0 CARBON, II . 8. Ibs;MSCFDG ~ IfYDROGEN,...:.LdcL IbsjBSCFDG 

COMi:1BIITS ---_. 

IIJI 3DATE COMPLETED ..H I. i967 CHRCKRn BY 



LABO:iATOqy JlJ\iALYSIS SHEE'f 

.ANVIL POIN'rS OIL SHALE RESEARCH CENTER 

Date Sampled _.!:::.t:_,-~.;z..::..!,F-"--_-'=-{;..!..7____ 
Sample Time: RS L j!,5 --:; ss ___ 

• I- • 4; 'r 

FISCHER ASSAYE f\. . o RETOJ=?T SHALE l"10ISTURE 

1."\<>QQ.RA1rJ SHALE QSPENT SHALE 'fit? ~.t, wt %I • 

A"9.. C) .h· Gal/Ton r:-;x RAt,,! SHALF FISCHER ASSAY.er- ~.L ~l2-
\Oi.HOISTURE 

•ell ;:_ -<::::: S.G., g/ml 
o,~F? wt % 

I-L~ o. '2_- Oil, VJt % 

-L~ C).:j Water, wt % 

r~ % 

o SHALE RICHNESS DISTRIBUTION 
(See attached graph) 

O :.::.S:.::::CR:.:::E::..:F:::N~AI..::.\I!.:..::iL:.:;:.Y.::.S::.;IS::-~-;-:-;---_. 
(See back of this sheet) 

. / 

All results are "as received" unless noted. "Moisture" designates the moisture 

content of the -48 mesh material used for "Ash", n;vJineral C02", "CarbonI!, and 

IIHydrogen". The llFA j'toisture l1 is for th~ sample u_s8.d_for the F,is<;:he-r Assay. 


COI:1HE?rrS --- --,._--._-----_._-------

Sp. Shale, rt % 

Gas &Loss, 

COKING TENDENCY 

wt % 

wt% 

wt % 

wt % 

'. IT HYDROGEN .eCi ' At·
'"(0 J • ?'2- 0). O·,1() 

BENZENE EXTJ<ACTl\ BLFS 

0-°- 0--­



I 

SC.REEN :" ANALYS1S [ ~\TA,' SHEET (TY~LAB) 
, RUN NO. c, /tl/f' Pi, SAMPLE.NO._·___---'- DATE 6 - .21'-6:,." 

UNI T p :!..To'fJ{ ~;:;·,7 DESCRIPTION _--:-7c....,.}.:;.,.:;//.;.;.;..·A;..;;;;B;.....__________-_ 

APPROX. SHALE SIZE ~ ~1- ~/' SHAKING TIME .~ c;·,/)'./ ANALYSIS 8Y 1./(>\ - ~:~'. ",:,/',',- .. 7' 
TOTAL SAMPLE WT. GROSS <7;, .-:; -TARE = NET_ ':J.8~ 

SCREEN' SIZE WEIGHTS I 
SCREENS OPeNING MESH GROSS TARE NET WI. SCREEN ;:," Yoi % CUM. 70 %
REQD.. SIZE • LBS. LaS. RETAINED SIZE 

Di H~ 
RETAINED RETA II'>JSP PASSlt~G 

4.25 4.2.5 
i 
I I . I 

3.00 I 3.00 (3.125) 1(0.3200) 

2.50 J 9. /? Jb.? I • -' 2 .. 50 (2. 62~) (0.3809) 
2.750 0.3636 

2.00 ~~l ...!-J 1)tJ.:( <# '1 2. ..00 2.250 0.4444 

,.50 3tj,8 I /9,;J.. JeS /, 
I 

/.50I 1.750 0.5714 

1.05 ft 3._( :23 • ./ ! I 0 1.05 
(1.087) (o~ 9'19~) , I 

I ,.275 0.784.3 

0.742 ~) ...;.... r' :<o .. ,j l' .? 0·742 0.896 1./16 I I"... -', (} ... !J .) 

0.525 ;<()~7 ) [?<I,.( i"! 'I 
I . 

1.577., . O~525 i 0.634 

I 0·371 ;2,o.~J 19.,3 .' ~I 0.37/1- 0.448 I 
I 

I ,2,232 t 

0.263 3 19,').. I j ~ ~ t-/ .g 0.263 0.317 3.154 

I 0.185 4 )9.10 J 911./ , , " I I 0.185 I 0.224 4.461­
0,131 I 6 J9.~r J 9~M ./ II ' 0.151 0.158 6.32.<;) 

0.093 8 .1,,,,, JII {:l.OI /1 ,0 I ! 0.0 93 I o. II 2­ 8.928 

0.065 1O j9 I,,? ICi! .. , 
! / O.OG5 I~ I J A • ! 

PAN ;2 / f ::: I i 
;? /1 (.) :< ~? PAN ! 

TOTAL ON SCREENS AND .PAN '1 B.o LOSS 
LOSS (BY DIFFERENCE:) n TOTAL-. 

TOTAL SAMPLE. WEIGHT J?. {) -

OSRC-4 

:?:l1'l-t8!l'\Dt
$;: NUM9~RS IN PARE.NTHESES S\-lO\JLD BE'. USED W}JEN iHE:SE: 

SCREEN SIZES REPRESENT THE TO? OF" TH~ SHALE: 
SIZE RANGE::. 

REMARKS; _____________________________________ 

2: m I'\'Bm XI. 
YLrtI .

+8mD1 ~m • / . . ..£J-rBm Xl Dt 

Do. 2:~M Xi Dt 

Dv 
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