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GAS COMBUSTION RETORTING 

DErAILED RUN SUMMJillY SHEEr 


Dat e '1-2 .5- 67 
J.... 	 -(JPurpose: -r;, ~~- ---n .tv-vt:L .J/ _ ,...., "...... ~~ ~~. /;ltfi-.Vy(~ :1 t ;) ,z::u " ,~..r;~ ""~v.-"~~"" ,f 

"'-fA- 7~ 't: -t - 2.--1-.' """"""-4 ~ , ,
" GENERkL fo . SPE~!T SHALE PROPERTIES 

C-/03{-Z I ~her Assay, Ga17ton Run No. 
Length~ hours , z l1ineral C02, Wt It) 

Retort fype Number ,p, c- J;iI 
Oil Recovery System Number C~Z 

Total Raw Shale Charged, ±be. /6Lf,03 
Bed Height above Dist., ft /0 Y2' 
~BAir Dist. A/) ./Y.­
B Below Air Dist., ft 7' 

RATES AND QUANTITIES 
Raw Shale, Ibs7(hr)(ft2) iff'S-
Spent Shale, %of RS g 1.9 
Liquid Product, Ibs/hr ;Z6o&,1 
Qil Collected, gal/ton RS 2/'1
Air, SCF/ton RS tdry) '-1-6'10 
'Total Recycle-)('! SCF/ton RS (lvet J /'2.700 
Dilution, SCF7ton RS (wet) -
Calc. Vent Gas SCF/ton RS(dry) S-7?0 
Gas Losses, SCF/ton RS(wet) -1../- 7,6,.J 

Propane, SCF/ton RS -
TEMPERATURES AND HEAT BALANCE 
Retort Offgas, OF 13 '1 
Spent Shale, F -gq3 

Raw Shale, OF @O 
Recycle Gas Inlet, OF 219 
Dilution Gas Inlet, OF -
Air Inlet, OF /3 S-
Retort Air Inlet, F 1"3 S-
Heat of Comb. MBtu/ton RS £;."59: 
Heat Lost, MBtu/ton RS '3.L;­

RAW SHALE PROPERTIES 
Fischer Assay, gal/ton RS '26,0 

Oil, tit % '1,'1 
Water, \-/t % J J 
Gas, Wt % /1 <l 
Mineral C02, Wt % J It I 
Ash, Wt % 6e.1 
Moisture, Wt /0 lUncrushed) 1.0 /;$T; 

Carbon {Total), Wt % 16·()
Hydrogen (Total), Wt % /.67

Nominal Size Range, inches ,3/-r't-2 Yz' 
5 %passing thru t!). /~2. 
9ts %passing thru :? ,:;-0 
Da /t 2 '36 
Dv I, ¥-6'1 

I 

Ash, Wt % 
\,;arbon {total), \I/t ~ 
Organic Carbon, \vt % 
H;ydrogen {total),! v.lt % 

LIQUID PRODUCT PROPERTIES 
Oil, Wt % 
Density, Ib/gal 
Gravity! API 
Ash, Wt % 

PRODUCT GAS PROPERTIES 
Water Vapor, Ibs7HSCF(dry) 
Oil, lbs/l'1SCF \dry ){H'~ 

Anallsis (dryl 
C02~ Vol r 
O?, Vol % 
N, + Ar6on2 V.ol % 
CH)" Vol % 
CO. Vol % 
H2,' Vol % 
Other, Vol % 

Gross Heating Valuetcalc),Btu/SCF 
Carbon (Total), Ibs/MSC? (dry) 
Hydrogen (Total), lbs/YSCF (dry) 

YIELDS AND BALANCES 
Oil Collected, Vol %RSFA 
Oil in Gasi:-)}, Vol % RSFA 
Oil in Spent Shale, Vol %RSFA 
~tal Oil Meas., Vol % RSFA 
Carbonate Decomposition, 'fo 
Water Recovered, Ib/ton RS 
Ash Balance~ % - As Heasured 
Ash Balance, % - Assumed 
Overall Balance, %_ 
Carbon Balance, %- Organic 
Carbon Balance, % ­ Total 
Hydrogen Jjalance, % - Organic 
Hydrogen Balance, % - Total 
Water Balance~ % 

MISCELLANEOUS 
Avg. Retort:!:,P, in H20/ft 
AP Above Air Dist., in H20/ft 
NaCl Soln., Wt % 
NaCl Rate, gal/ton RS 

C)/!.f 

/if. z 
~'+. I 
6.CJo 
£,/'2. 
(!). f"3 

q'l: '2_ 
7.71'1 
1'1. <6 -
6,9 

0. 0 35' 

2>; 5' 
0, S' 
6/.9 

1.9 
3, '7 

S"':s­
6. R 

/1'1, s 
/2. '3 
o. gS­

&''1-, '+ 
0, I 
0.9 

9 S7~ 
3Z,<:) 
6S{ '1 -

,f5 w /oo 
'19. '1 
9?6_ 
9 '1, 7 
'73.7 
9+.1 
'1/. ~ 

I!>. ~;;-

0,61 -­. 

! 

.- ­ . 


*Measured Recycle + bilution Gas
** Oil Mist + Condensibles to 7 S OF 
~~ 	Rates are for moisture-free raw shale. 

free basis. 

Signed ~£__ ~~_'_'__---:DATE 11~71.? /f~? OSRC-IO 

Revised 7/19/66 

http:ltfi-.Vy


921,RUN NO. C!Q~I-? 

YI C
,J 

FAY 8. 439 01 DRYG,\S 5.9 03 'f, I SIF fl. I .03,3-01 
(''''H2 3.295 02 eTHER LI • 79/1 D 1 R~TO z1.'275-01 C}{!J I • 1-32 u< ,..,v nl)

IO? 2.996 0 1 o. 1 1 CC 2. 7 C02 )SC 3. 195 01'-' ­
~l}[? G 6. 591 01 CO'? 1• 5?S 03 OILCOL ~ .1:i!~ 01 

DIL 0.000 CO WV=~TG 7.?97 03 AI? 
I(-~\;" o.ooe 80 

~OL WT & HE~TI~G VALU~ OF v Nf G~S 
3.05701 G~TU 

CO~BUST!ON p~ODucrs 
CO?C 5.393 02 CDC 2. 19"5 02 . ­

DC 2.936 01 CHR 7.300 OJ CC~: t?C p 1.0S1 01 


r1l\ IE:? Ud~ I:J 
ORGCI~ 2.'26$ O? ~SR 4.950 

:1ATE2P.L OUT 
O;~GC\}G 11.706 () I CO:':~~C 3 • 2 [,/j 01 !.1 ;'J ;"? E: T H ? • O':;J~l'- 0 1 

r· '1 nn'lQ CI:: H?\' C'-~ r, ~,t"\ C:: I • 37(: '__, ,_IOPGCGl 1./!,~<) OJ ••• :) . i,-", ,) '.1 '.) CC:(EH [T·: w':: T C 1 • <) 5 1 0 (1 
,., "l 1.­ ,...~H':.>OL 1.899 • j r· 1 OSCOL? C" • '-.1:;> u 0 1 Ct~C\)3~~ ? .O7~ 0 1 ()RCS 1.5·3501 

HCC\JGP 1.015 0 1 

r;,::::H~'U!~l rl'\L 1\ ,L .. >./ 

Ol/,~LL 9. 01 ·J~GH~ 9.36'5 01 
(::~;(JjL. 9.srl () 1 1\SH 0.000 0') Tr' 9.97 Q I} 1 :j ::, T'~;;: 
~ .125 C) 1v 

ORGC 9.9 01 THI) 9.410 G 1 3P. -fl •.352: '}'? ,~s - 1 • a co 

4S{\ T 1\) ,,­~CO~:3 4.377 1.1) ~:H20C C.3 /1 1 03 r~!\, I R 5./J65 G,?, 

t:)PROP 0.000 00 'lCIlO 1 • 197 0/; 02CYL 11. 1 l? 04 QSU\'i I)J 5. 7, OS 


HEi\ T CUT 
m:CO?J 1.771 05 ~ll{EfW:) 9.'22'3 OIl ':l OV 4. En :)'1 
QL 1':1e 4. ~9'J ;')3 0()FG;~\S 3.?t,3 ,"" 

t'q0
~" ,) 1• 179 05 r3~iSL -~.91!,'Snil 

\ 03 
LBLOSS O.OOQ 00 H? TL 0 S .3.397 O/! :::' '; or 5.037 05 

1'1 I S C € L L A :Xl E 0 U S 
~, D~/CRess -::. (:'3 0') V':lO!L 3./~9'3-0::: L 1, .. 93 r ()3 v .. _ 6. ,~: 9"q n('; 

HCG 1 .?65 [) 1 :");WP Cl.oen 00 
~....... 

1.?650i! 
1.?65 OLl 



- ~1ATERIl\L AND ImAT flALANCE INPUT SHEET 

,--:-RI-F-?-;~-f-~;-,n-U-N-N-O-0& rr_, t. -2 t]f,'J·l\R'i·i;~~ CJ .'1- ~ (] If -:z~ -6 ~........ l-"7~t~,lc~Lc. ON 


,,[" /" I 'C~1' '1 to Ct· fl i CJ [] '-I [] Z 7 :$ 3 7 0 7 I 
t_- 14:!o,u>t c/o 0,1'''''\'/0 OF (/) p't>_"'".,/h/h' ... Rl\\<1 SIIA 

DAROl\iE'rR

I 26 ~O D IC)~ [J 170/ rJ .s--S-ozz-]· PRESSU 

0; I, '}.,,\ IT G 0.-:; ·d.. , U)~'<;-:' CO"'.' OJ t% 'R~.'l M1' X <':', ""1 " 
AND 

OFP\', 
'l'mllPEHA'l'U 

pOL:07 s-;. t+ [J I 
Ch(\vt"'R~,,~\....~ 1'1 ~ teV' r "<'roY' 

Iz 'loo,.7 fJ 1.0 
"i.OC.'ldc (I, ':,0 •. ;' H<:'''~V' F"-do.... 

DILtJ'l'IOr 
GAS 

:PROPANE, WNI 
F. NUCLEATIr 
AGENT 

SPT::N'f 
SHALE 

,.... 

VEN'l' + 
DILU'rTOl 
(;l\S, 
VEN'l' PUf 
Cl\S I ANr 
'I'Or> SEAl 
GAS 

( ~C> ~ [) ()_ tS s- iJ 3 .tf , 
()\~ullvvl·IQ N1- ,''''' /n3'''' v. r .... ,·g~ L'L,. R<".d, \ V'l';) 

I /. <t3[J ) tf Lf [] I 55"' t:l 75" LJ J I ., 1 lJ :Co Q/ ~'] 20C) Z I 
llt.\p.·r"'~t\· I(-\,>lp/r F.-tv i'Hr.O Co'/\J.G~"s D"-i 0;1, 'J"I/N~ W... t(>v- IJ.,~/H.. Tn." S""\ b.,', 

R""t"".(.::.,o"'JI\ tI ',lC, 0",:;- Tr,ll'!/', "I': ,- " .. .' , -
OPTIONS: 
(1) Insert "0" to calc. with measured rat.es; "I" to calc. with spent shale rate 

ash an'alyse8; "-I" to calc. with raw shale rate and anh annlYGcs. 

(2) Insert "I" to calc. with measured moist.ure Cln(l mist; "0" to cnlc. from V'3nt 

data. ; 

(3) Insnrt "0" for Retort No.3 (pressure anri tcmr(~r;)turn have no nffect on r:~s rnteo) ;
"I" for Retort No. Jl!2 (pressure and temper.:1tl1re have effect on gas rates). 
TJRGilmore 
1/17/67 OSRC-9 

JT,TotlTn 

PRODUC'!' 
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__________________________________________________________ __ 

LABOqATO~Y ANALYSIS SHEET 

ANVIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampled __L/.L." Run No. e / LJ .3 / - ::0_---:;..;:2..~LI_·-....:t:~·-,7:..-_ 
------~~~~~------

Sample Time: RS 0 {= /.) ...; ss ,1/15--­
FISCHER ASSAY 


~--l ~ (2)RAW SHALE 

P:~--' f' 

'/. ff 
I.? 
Jl. t 
/ .&Y 
j)~jJ 
- Y, 

'. . MINERAL C~ 
7(%)17. 0 

ASH (SHALE) 

0SPENT SHALE 

. f-O. if 
.90 1 

a. I 

o. 3 
qq . .S~ 

Gal/Ton 

S.G., g/ml 


Oil, wt % 


Water, wt % 


Sp. Shale, wt; % 


Gas & Loss, wt % 


\~"'-L- COKING TENDE:NCY 

~' 
it] .'L/•.;L wt % 

o RETORT SHALE HOISTURE 

'.0 ~s-rwt % 

9: K?\ RAlti SHALE FISCHER ASSAY 
W.MOISTURE 

.;:' . 

~ (g)t.(( · 0 ~ (l)&r . / wt % 

MOISTURE o SHALE RICHNESS DISTRIBUTION
9@ tJ ·4( ~© 0.' J wt % - (See attached graph) 

~ CARBON 

O SCREBN AI\t!ILYSIS 
U @JJ-'C; ~~~(S~e~e~b~a~ck~o~f~t~hi~s--sheet)~ 6·o-rc. 

HYDRCGEN 

~([) / .,~ ~® CJ ./) wt % 

BENZENE EXTRACTABLFS 

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

content of the -48 mesh material used for "Ash", IIMineral CO2!!, IICarbon", and 
"Hydrogen". The IIFA l'1oisture ll is for the sample used for the Fischer Assay. 
CO~TS 

DATE COr1PLETED _--'-'P;..:..P...;.;R~?_i.;:.....!...:.1...:.Ci.:.;.;':;·J-/____ CHECKED BY 

http:1...:.Ci


-
LABORATORY ANALYSIS SHEEr 

ANVIL POINTS' OIL SHALE RESEARCH CENTER 

Date Sampled _t/__y_~_-C_. ....;..7_ Run No. C r f) ,')! - '2... 

LIQUID PRODUCTS 

D3 PUMFQljT 

~--l {k Cj!J WATER, wt % 

I?~~ Qr) GRAVI'l'Y, 0 API oOIL ASH, ,rli % 

_I=--_ '\ 2 

\,.,. 

o DISTILLATION (See attached sheet - OSRC-2U) 

VE~T PURGE PRODUCT 

OIL I,ll', g ! 4;<;·5 
-" 

WATER VOL, ml I Rtf 0 

GRAVITY OIL, 0API, , 4/. 0 

- ---- _.-_._---------------­
VENT GAS 

if :0 l4AJ,OR COHPONENTS 

CO2 L.S' • .s' vol % 

o Cl thru C4' 

CH4 

plus n-Pentane 

vol %• 

02 o.~ " C2H4-C2H6 " 
'N2 tl .?, II C3Ha " 
CH4 I . 5 " C3H6 . " 
co 3. ? II i C4HIO " 
H2 S.S II n C4HIO • 

1/ 

Y0 
Ar 0.7 
0thers b. ?J 

CARBON'L;:(' ? 

II 

" 
Ibs;MSCFDG 

tfl-k. 
~ 

~C3H6 

n C5H12 

HYDROGEN, 

"• 

"• 

'0 .8'J-lb~;t1SCFDG 

--_._---------,--­

CO}1t'iEl--l'TS 

DATE COMPLEl'ED . CHECKED BY----- ---=OS=R=C-;-1'-;;;:2'B 
(Revised r)/3/66) 
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