
GAS COMBUSTION RETORTING 
DEI'AILED RUN SUI1l1At1Y SHEliir / $'IJOtytIqJ-

Date 'f~ ;-- 67 
Npose~<o ~~lr:i":.-lr.-~TCh'~~7-.....Lti. ~~~_,,(lfl--;:;;4f;: /- ?~:i_ ..__/~ ..-;l~A/, ..A:~ /.j 

~~illAf.~~" 3 6 2':;J:=t~ ~/ /c,/t'" h~~: ~ sI¥r~L1-~oi~Tf~J~~;, ('.{ f* ~c,._~ /("'~";J. 
Run No o C-/o:t'7-q -Pischel" Assfl:~, Gal/ton 6,0 
Length, hours I Z Mineral C02, Wt If> ) ';-;, 2 
Retort Type Number f( C -:12: Ash, \oft % ~5, I 
Oil Recovery System Number C - I fJarbon (total), Wt.% oS.77 

7ollsTotal Raw Shale Charged, l:bs. J35.i)'~ Organic Carbon, \;}'t % . 7./7 
Bed Height above Dist., ft IZ he I Hydrogen Jtotall .• Wt% 0 1 i Z 
Type Air Dist. A o:=J;:T!f LIQUID PRODUC'l' PRO~PEHTIES 
Bed Below Air Dist., ft _2' ·Oi1, Wt % 1'1,3.

RATES AND QUANTITIES .. -';::D;;:':en:';"s~i:-;-t~y-2:""1:;-;b:-)/'rg-a-::;"1-----"';"';"---I--"7~,~7':"':;.;::...,f:,; 
, Raw r3hale, Ibs/(hrJ(ft2 ). 'f.()Z Gravity, API 20. ,,_ 

Spent Sha,le, %of RS go, If Ash, Wt % 
Liquid Product, Ibs/hr ;' )(,9, r, P~R~OO~t~lC~T~G~A":::'S-P~R:::-::O~P~E~R~T¥I~1!"'S=-------+---1 
Oil Collected, gal/ton RS ?~:~l -Water Vapor, Ibs/HSCF(dry) 7.C6 
~SCF/ton RS (dry) - I,~{':; 0 ~ryJ~~:~,"":"-""';"-- 0.0:;<:; 


Total Recycle-::-, SCF/ton RS(vlet) }II' Ii (JO Analysis (dry) 

Dilution, SCF/t<?n RS (wet) - C02', vo.:r-r ;,1P'!L 

Calc.Vent Gas SCF/ton RS(dry) 6110 a?, Vol % 0.7. 


Gas Losses, SCF/ton RS(wet) £"2. N2 "t-£l.x:g,on, Vol % <;1.'--1 

~ane, SCFlt~n RS - £!!J.u. Vo). % J. q 


TEMPERATURES AND HEAT BALANCE C0-z ·Vol % ' ','S . •? 
Te'~Ofi:ga:s,-OF - J'fz H2:! 'Y21. % r,-. J 

Spent Shale, F .., 379 Other, Vol % /.1/ 
Raw Shale, OF ff:t~ ·Gross Heating Value Ccalc) Btu/SCF Y:" c/ 
Recycle Gas Inlet, OF '2$"6 Carbon (Total), lbs/HSCti· (dry) /,~:.,~.' 
Dilution Gas Inlet, OF .- -- !iydrogen (Total), 'lbs!flSCF (dry) 'I ., '";'1. 

Air Inlet, OF J."? '/ YIELDS A"1D BAL~~CES 
Retort Air Inlet, F 12 8' Oil Collected l Vol %RSFA _._-J....J,q"'"'5.'""'..:...:z~ 
Heat of Comb. HBtu/ton RS ,/-lj g Oil in Gas-lH}, Vol %RSFA 0, % 
Heat Lost, 1'1Btu/ton RS 1<' Oil in Spent Shale, Vol %RSFA 


RAW SHALE PROPERTIES Total Oil Mea-s., 'Vol % RSFA 

Fischer Assay, gal/ton RS 26. :z.. Carbonate Decomposition, /b 


Oil, tit % /0.0 Water Recovered,lb/ton RS 

Water. Wt % J. l Ash Balance.!. J'b - As Heasured. 

Gas, Wt % :?, I Ash Balance, ;., - Assumed 
 I:' S-J () () 

Mineral C02, Wt ;, 17. <: -=0..:..v::::er::...:a::;1::.::1=-::::B7a=1=an:.:.;c:.:e::..l'~%=--~_-:-__-I,-;:!'7,-,·'7w..'.l.-J1 
Ash. Wt % Kx' :/- Carbon Balance, % - Organic 9::::) z 
Moisture, Wt % (Uncrushed) 1,0 C")+: Carbon Balance, % - Total '::!{, (; 

Carbon (Total). Wt % /6. S ~r~&.en .l:Salance..:LJ!> -' Organic 0:' .') 

Hydrogen (Total), Wt % ), 7?: Hydrogen Balance. % - Total '72, ;:. 
Nominal Size Range. inches / ". ;: h // ;;,W;;at;;e~r~B~a~l~an~ce::::"Z,.....!;%=--_________-t----l':;'/....:'1~,"""":::/-1­

S % passing thru 0 {if '2 MISCELLANEOUS 
91:1 %passing thru 7i!:; 0 Avg. Retort bP, in H20/ft 
Da ... II 'f7 0 6 P Above Air Dist., in H20/ft 
Dv /. 6 5'3 ,vJ...;;.t-.;.% --!__-I;;.;.Na;;;..C..::l:....S;;;.;o;.:l;:;,:n~.Z-..-. _________ 

I NaCl Rate, gal/ton RS I 
Comments: rYz ~,r,.,_~Jt-:' .~,.,., ~.~,..A: • .5 ~'~"'-,. ..L...;;,.,.....! . .-(', t~_~....~~ If ~ /....-<-r<.............r-


C-:;"..::;::?,...f_v _..- ~J-t(l/" ..s -1~T 4-1!.•A, J?,........J1j.~ .........1.':1 ?"......"' ..(I ;:(',,..L._.. ~~- ( .9-?/':"~f.,MV;; 

~-",A""...(~ v.-:r..e..~. f I I 1/ ,. 


*Measured Recycle + Dilution Gas
** Oil Hist + Condensibles to 7S- OF 
~** Rates are for moisture-free raw snale. All shale analyses are on a ~~~_4"~C-

free basis. 

Signed~_d~__,,--.__DATE C OSRC-IO.. .-!:-M-II,Y;, / ~r;?
7 Revised 7/19/66 
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RAhl SHl\] 
BAnON£TR: 

PRESSU; 
AND 

OPFGj 
TEr,1PERNl'U: 

li£S-03-[:~1 I pO 
C\-\o.\:\·"'Rt~,6\~~ f1 de.'r r~c\c>', 

SPEN'l' 
SHALE 

-.. I ' 

T.T(){JTn 
PHODUC'l' 

VENT + 
DILU'I'IOi 
GAS, 
VENT PUl 
GAS, Al';r 
TOP SEA] 
GAS 

OFTlorrs: 

TDInsel't nOrt to calc. lrith measured rates; "l" to calc. wi,U: spont shale rate and 

ash analyses; "-J,u to calc. "'ith 1'81(1 shale rate and ash anc:tJ.Y38s. 

(2) Insert "l" to calc. ~"ith meaSlll'8d moisture and mist j 110" to calc. from vent purt;e 
date; • 

0) Insert !lOll for Retort 1so.3 (pressure and te:71t:'erature pave no effect on vas rates); 

"1" for Retort }fO. J1'~2 (press~Jre' and temper.?tl1re' have effect on gas ratEs) .-' 

J,BGilnore 
1/17/67 OSl:1C-9 
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LABOiATORY ANALYSIS SHE'­

.ANVIL POINTS OIL SHALE RESEARCH CENTER 


0·91 z.. -­• 

Date Sampled /I~/ r: - (Z Run No. Cit;? 7 ~ £oj 

Sample Time: RS ({,j,~ ; SS a/I./)­
.",! oI .,. r~' f1', " __ "filii rW<l ...... ",iii ~.,uftii I .....-.......... • .... • 


RETORT SHALE HOISTURE 

/, 0 F5'f'wt % 

o RA1iJ SHALF FISCHER ASSAY"r.-: MOISTURE 

Ill' c ..Y'f wt % 
2.t:t c. c; Oil, wt % 

4 .. Q C"I J. Water" 'wt % 


17•.5- Sp. Shale, m %
~~- () 

,{. I Gas & Loss, wt %c" ( 


,$i:el~f :ll\....<"-.~'- COKING TENDENCY 

~ 

wt % 

wt% 

o SHALE RICHNESS DISTRIBUTION 
wt% (See attached graph) 

O SCRE~N ANALYSIS 
~~~(~Se~e~b~a~ck~0~f~t~h1~'s--s'heet)'Wt % 

wt % 

vlt %'0--- 0----.:..-­
All results are "as received" unless noted. "Moisture" designates the moisture 

content of the -48 mesh material used for "Ash", lI['{ineral C02", "Carbon", and 
,"Hydrogen". The "1!:.~_~t~~. is for the sample used for the Fischer Assay, 

COMME;t'.JTS 
-----------..~---.------------------

f~ Pr~ 1 2 1967DATE CO['1PLETED CHECKED BY 6..'"j;~-/-'" 
OSRC':'12A---"--'-~ 

Revised 6/20/66 



LABORATORY ANALYSIS 

ANVIL POINTS OIL SHALE RESEARCH CE!\1TER 

Date Sampled i' / c -(. ) 

LIQUID PRODUCTS 

D3 PUl'1POl.JT T~ pm'IPOUT • 

1 2 1 2 
(3) 

WATER, wt % -2..JL
fW GRAVITY, 0API .2 0, I 

OOIL ASH, llTt % 

o DISTILLATION (See attached sheet - OSRO-24) 

VE~!T PURGE PRODUCT- ~---

OIL 1rJT, g 

WATER VOL, ml 

GRAVITY OIL, °APT --/-.2,d-­

--- --- - -.. --.- _.._----------- ­
VENT GASf'i \)'0 oHAJOR CONPONENTS Cl thru C4' plus n-Pentane 

C02 g ,\ •Ii vol % OH4 vol % 

" C2H4-C2H6 " 
" C)H8 II 

C)H6 ," " 
" i C4HIO • " 

• I II " n C4HlO • 

Ar " ~C)H6 • 
II 

n C5Hl2 

HYDROGEN, (:2. a. Ibs.fr1SCFDG 

0thers I " 
I • ~I II 

COl'-'l1lEh'TS 
----------------------~----------------------------

DATE COtJIPLETED CHECKED BY ./ .. 
') 

,~ /~ 
--~ ----- OSRC-12B 

(Revised 5/3/66) 
.............. ..
~~.~ 

II 

http:PUl'1POl.JT


I 

ISC.REEf\xj ANALYSI~ DATA! 'SHEET -(TY-LAB) \ 

. _II
".
: 

f"':/RUN NO. /tJd., 7 - .L/ SAMPLE NO.. / DME~~_____ 
UN I T p') /{~'I- -j­ DESCRIPT10NF;' ;:... 

--~~--------------------~---1 APPROX. SHALE SI:7E /- J:,:-, SHAK! NG TIME // .... ANALYSIS BY r..<. '~.. ' .A'-/;,
'. TOTAL SAMPLE Vv'lT. GROSS 9/~ d, TARE' SI9' =NET.3 ' 

SCREEN' SIZE II WEIGHTS TI I 
SCREENS OPE.NING I fl GROSS TARE NfT Vir. 1\ SCREEN • :~ 1/ % Q)tt1. 70 -%­

• I REQD. 51 ZE MESH i LBS. Lea. RETAINED, I SIZE' D\;~ /Di RETAINED RETAlI~ED PN:~Il~G 
" 

4.25 
' (3.12.5) 1(0.3200) 

4.25 I 1
I 11 3.003.00 l~ 

I f-·_·--·_­
(2.625) 11~80~)12.502.50 I II /9·Z, /(,/7 ~J5 2,750 0.3636 

\ 


q2..00 'II ~t-' ,- I r. i ., -; 2.001 ,~, ,',;;; -~_. )~~ 2.250 

1.50 I'" l) , - -.f '20 I -'", I 1.501 ..-" t. I 7~_ J', .' !'.j, ,.-"'l /.750 
(1.OS-7)

1.05'. f. 0 5\ 11 77, '/ ~/?, ( /0'1 (.., 1.275 

0.742 O.B~~)0.742 hi;II?{. (.1 r---­
0.525 l!'.1 '/1 /,5 I 0.525 0.634 

~ f~ * 'II ,I 
1-.____1--.-O,';)?l ,j 1;'.-1' I D 0.37] 0.448 

t- I 026~ ? l' '0·- Z 0.263__:.__'!._ -..J 01.__1 .:)1:;) r 0·317 

._!~'J85 1_.([._, 1(' !

C ! O.I~ /~".:J /~';:~ 1/ J 
009 ~ B 1 ";~. 11--1• ,.J ... QI&t/1 ~- ' .•, T I 

I f"J I 1/, ( I': 
PAN 1---1:~ I, <' :'>,:,! _ ;')~lI 

J15\ij 
LOSS (B)yDlFFERE~CE) I -c I 

TOTAL SAhIP1LE. WE IGHT P~,.?1111 

Y,': NUM9:::RS IN PARENTHE.SES StlOUI..D ?>E. USSD WHEN 'THE.Se:: 
.. SCREEN SIZ£:3 REPRESENT THE: TOP 01:' THE: SHALE 

SIZE RANGi£:. 

REMARKS: __________________________________ 

---~ 

.0.4444 ..-~ I 
0.5714 .-~ 
(O.SI9~) = .JJ.~7e43 - ..~ 


1.1/ G 
 --. .- ­

I 
----

I 
1.578=!2.232 

3.)54 

0.7.24[I 0.185 4·46'tr-:--­
0.151 0.158 6.329 I 

I I -30.093 O.IIZ 8.928 
I 

O.OG5 

PAN 

LOSS 
To-rAL 

1-..___ 

:Emt8MDt 

y~m D'+8rn I 

Da 

Dv 
-

2: h1 ' tBm Xl 

Z:em Xi /Di' -­
L.;'8m Xi Dt -

, ­ ---­ -- ­

~ 

n~Dr-/1 
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/'/' SCREEf\~ . ANALYSIS DATA' SHEET (TY-LAB) 
RUN NO. C - IoU- /-- t:/- SAMPLE NO. . r2 DATE ..y 7"' / c;-- 6 ;> :.> 

1/ 

UNIT 7?c</(./, /' T!~~ DESCRIPTION_..::.-7-.:..y----L-.:..l....;;:;...o--:.;;l_:________ 
APPROX. SHALE SI:ZE /- .a6 SHAKING TIME ./" ."';;' / j: ANALYSIS 
TOTAL SAMPLE WIT. GROSS 27..-::: -TARE 2.(, =NET "2 l/,7,' ­-

\ 

\ 

EN'SIZE WEIGHTS 

SCREENS' OPtN1N G MESH ,I GROSS TARE NET vn: SCREEN 
REQD. SIZE .l LBS. LaS. RETAINED SIZE 

4.25 I II 4.25 

3.00 !i 3.00 
~ 

. 2,50 I ),) >: /(", '7 !? 2.50 

2.00 II .,."I j~,::.. .~! ~ ....": ... ~j I ./" , 
2.00 

1.50 

I 
-fl ~35: I ~) ~,', .:! / /,7 /.50

I ?tL1.05 ) c~ i ',05I;)&'· J.... .. , 

I 0.742 .1,),;,.;­ I1 r '" Q 0·742c:1 Co' ..J .' . 
10.525 

, , 
.<i" 0.525j ,(", .. I .;:1 ,/ j.

~ .: : , .) ; : ~,' I 

0·371 f1 t..... I J / () :;; / 0.37j11 J '1 'f f / 

i ~, 0.262\ 3 1 ) c; ~: I:', ::, I .•;l 0.263 

0.185 I 4 Iii ,. '.' ; .. " ",,:.' I 0.)85
i---- ­ '---t' 

I0./31 6 1/9. ,.Ij ) ; :; L 0,151- r:1 " .~/0.093 B :) (). i.1 ,12 0.093..... \ i 

10 ! / rl .-~.0.065 9 ~, 
I I 0.065~ /', I . "" 

PAN i.?/~~:, -) 1 ,j ') PAN, .;." 

TOTAL .ON, SCREE.NS AND PAN ,\J l/. l3 LOSS 
LOSS (B;Y D1FFEREhlCE) I - I J TOTAL 

TOTp.L SA1Ap1tE. WEIGHT 1:1 ;/ I 7 
y.~ NUlI.9;::RS IN PARENTHE.SES Sl:\OULD BE. USED WHEN jHE.se:: . 
.' SCRt:EN $lZE.s REPRESENT THE: TO? OF" THE: SHALE 
'SIZE RANGe:. 

Dl* 

(.3.125) 

(2.625) 
2.750 

2.250 

1.750 
(l.oii7J 
'1.2_~ 

0.896 

O. G 3L'/" 

O.41'r8 

0.'317 

0, 22 ....r 

0.158 

o.IIZ 

2;ntts,"Dt 
yzm D'tSm ,I 

!1'Dl 
'70 CUr>1. % }~~

RETAINED RETAll'H:D PA::~SIl~G 

(0.3200) 

(0.3809') 
"' ­

0.3636 

0.4444 _._-­
o . .!lll.1 

(0.919:') 
..~~...- ­

... 
.J;..7843 

''''- ­

1·/1 G 
-.-.~-

1.57L -_.._._-­
2,232 _."._-­
3.]54 -._._-._­
4,464 .....~.-

6.32~ 

8.9Z8 ...... --...._-­

- ­

2: h1 ' 'tBm Xl 

Z:er" x-i /Dr' ~ 
REMARKS; __________________________________ Da 'L:DI\'\ Xi Dt 

D". 

OSRC-4 




1 
SC.REEN. ANALYSIS C ":TA! SHEET (TY-LAB) 


RUN NO. c - (0 .~' 7- 4 SAMPLE NO. . DATE ' Lj'_ J0 :"61 

UNIT DESCRIPTION ______________ 

APPROX. SHALE SIZE SHAKING TlME ANALYSIS BY____ 

TOTAL SAMPLE WT. GROSS - TAR =NET 


. SCREEN' SIZE . - WEIGHTS . 

j 

. 

.: 

SCREENS OPENING MESH GROSS, TARE NET WT. SCREEN D'~ Yoi '% CUM. ?; % 
REQD. SIZE LBS. LBS. RETAINED SIZE ~ .. RETAJNED RETAI1-JED PASSING 

4.25 4.25 . 

3.00 3.00 (.3.125) (0.3200) 

2.50 5, J 2 .. 50 ' (2.625) (0.3809) 
2,~1 ' 17.1?2.750 O • .363 G 

2.00 /9. / 2. ..00 2.250 0.4444 /777• .J­
7<::7 yr­f, .­ ->' 

1.50 r.­ 3 1.50 1.75t;r­ 4-~ GO 3Lf;26..)0. 0.5714 

r.05 25",7 1.05 ('.087 (0. 919~J 
7. ~I ';'0 !D,9 b".275 0.7845 

I 0.742 1 <? /l" t 0·742 0.896 1.116 7.5+ '5.6 2 
0.525 2,3 ' O~525 0.634 1.577 2.09 1,:)_-;: 

Q.57! 0, / 0.371 0.448 2.232 0,61 . /. 4- 'f 
0.263 3 I o·if 0.263 0.317 3.154 036 /.0 q 
0.185 4 6 J.. 0.185 0.224 4.464 0;0'1 6,99 
0./31 6 I c·2 0.131 0.158 G.32.<;;> C/, {CZ o ,CC I 
0.093 8 0')

~ '~ 0.093 0.112 8.928 U ,0 0 c; 1,ltl o,'? / 
0.065 10 o. 2 0.065 o./,2 6(6S' 
PAN i 

O~7 PAN 0.63 u.oO 
TOTAL ON SCREE.NS AND PAN I J o. 3 LOSS - -' ~ 

LOSS (BY DIFFERENCE) - TOTAL. 17.7'7 -' -­
TOTAL SAMPLE. ' WEIGHT -

, 

'* NUMBeRS IN PARENTHE.SES St\OUl.D BE:. USED WHEN 'THESJ;: I 6('Clr 22: :;'/I\Dt ..J'l,./SCREEN SIZE:S REPRESENT TI-l!i: TOP OF THt: SHALE: yz:M . 
I 

.".1: -/l! 6zSIZE RANGE:. "'Sh1.D1 

REMARKS; __________________~_____________ Da /. 'f70/G: 
1,65" 3/ IfDv 

1'1 

'j 

I 

I," .' I 

~m I
-tBm Xl. 

:E:Sm Xi /Dt' 
'}:l'I\tBM X'1 Dt 

OSRC-4 
- 1__ 
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