
GAS COMBUSTION RETORTING 
DErAILED RUN SUWlARY SHEET I ~/130./7()t/ 

Date 6- ~-6 / 
Pur~ose: "10 dt?lf>rl11iJ? ('J (J.1f'rn6;7i"+V &fkl~ vir> /d---:'~" -!- !... /es" d,' It;...f '-0...., ('II .t 

,us;.., <'( i:':t~r - I" Shale. - ­

~ 

GENERAL ::7 'SPENT. SHALE PnOPERTIFS 
Run No. c/O¥o -~ IFischer Assay, Ga17ton () . .3 
Len~th, hours /2 Mineral C02-, Wt % Ilf. Z 
Retort Type Number I( C -:01 Ash, Wt % f?'f, I 
Oil Recovery System Number c-/ liarbonltotal), Wt % 6,16

sTotal Raw Shale Charged, ~a. q.t}, If- Organic Carbon, Wt p ~.~.8' 

Bed Height abov~ Dist., ft 5"' 77 ' Hydrogen (total ~ l Wt % o. z~ 
!lee Air Dist. A LJ-:x. LIQUID PRODUCT PROPERTIES 
Bed Below Air Dist.~ ft ()I Oil, Wt % Cf']. S­

RATES AND QUANTITIES Density, Ib/gal 7. 793 
Raw Shale, Ibs7(hr)(ft2 ) 2'88' Gravity, API /9,/ 
Spent Shale! %of RS '7 <7, 7 Ash, Wt % -
Liquid Product, lbs7hr 17¥~O PROD1JCT GAS PROPERTIES 
Oil Collected~ gal/ton RS Z 5"'( $"' Water Vapor, lbs7HSCF(dry) ?O 
Xir, SCF'7ton RS {dryJ 7'- '1 flo Oil, lbs/I'j]SCF(dry)1H'(" . C'J, () 7L/­
Total Recycle';~, SCF/ton RS{wet, l'fIOo Anal~sis (dry) 
Dilution, SCF/ton RS (wet) I 'f:S0 C 2~ Vol %­ .Z6'.<? 
Calc. Vent Gas SCF/ton RS(dry) 6':;00 O?, Vol % eJ, I 
Gas Losses. SCF/ton RS(weti /17/ N2 + Argon~ ilol % 5'7. 7 
Propane, SCF/ton RS ICf.6 CHlu Vo:t, % /, t2 

TEMPERATURES AND HEAT BALANCE 
/ CO, Vol % 3.£f 

Retort Offgas, OF J1~ H2,· Vol % .</-,f{ 
Spent Shale, F 6tz Other~ Vol % . "3. 'f 
Raw Shale J OF 77 Gross Heating Value{calc),Btu/SCF 57 3 
Recycle Gas Inlet, OF 2~O Carbon (Total), lbs/MSCii' (dry) /0,6 
Dilution Gas Inlet, OF '2~O Hydrogen (Total), lbs/MSCF (dry) c), D(,' 
Air Inlet z OF 1Lf.1 YIELDS A'\TD BALANCES 
Retort Air Inlet, F ILl:!. Oil Collected, Vol %RSFA gB't1 
Heat of Comb. }IDtu/ton RS Lf.-ct; Oil in Gas~H:-~ Vol % RSFA (!)"L 
Heat Lost, ~ffitu/ton RS .... 63 Oil in Spent Shale, Vol %RSFA 0.7 

RAW SHALE PROPERTIES Total Oil Meas., Vol %RSFA b"Xo 
Fischer Assay, gal/ton RS z'1,O Carbonate Decomposition, p 3'J.. '6' 

Oil, \ft % 11.0 Water Recovered, Ib/ton RS "l7· J 
Water~ Wt % /' I . Ash BalanceJl % - As Neasured -
Gas, Wt % /. g Ash Balance, %- Assumed ;l?5 loa 
Mineral C02, Wt % 11. I Overall Balance, % /00,1 
Ash, Wt % ~7,o Carbon Balance, %- Organic 95,1 
Moisture, Wt ft> (Uncrushed) j,"2 S" Carbon Balance, % ­ Total 96,S-
Carbon (Total), Wt % 17( S- Hydrogen Balance, % - Organic bG.5' 
J!ydrogen (Total), Wt % L .5'"' Hydrogen Balance, ~ ­ Total 7~, J 

Nominal Size Range, inches Jo/II __II' Water Balance, % /'fS;Lf.
2.% passing thru (').26..? MISCELLANEOUS 
9ts %passing thru /, oS- Avg. Retort 6P. in H?O/ft 0, if. { 
Da (},6C)/ ,6..P Above Air Dist., in H20/ft 0. :5 'f' 
Dv 0·72/ NaCl Soln., ''lit % ..­

L: '7 e /JC/I'Y7 i'r Clr­ <;100 NaCl Rate, gal/ton RS -
Conunents: {~.~ j. ..-t"--t.-th ,..,......... tR_ ~ /-:.....,!--.~ ~.r;;-/ j( S .:£u...l -(;..d!2?) .. 7;,h~ 
L. ·t---:,YH " F~___ 1.. ...." C-",_.....-.. __ <'?""1. I? ~ ~,,( 1., "1/J . .,..., .....,...a. --0.. t? .t~. ,- <; ~:!-P.. 

~ 1'17' (J.......~ ad-....~/:- ("~-")p ea. Z"'!f!J C:-t:. ..... L,?'>~~,z ~ • .:J*l1easured Recycle + D~lut~on Gas /" R;;
** Oil Nist + Condensibles to 7S' OF ~~ • ~~~ -.rr~J C;"",1 

~~-~ Rates are for moisture-free raw shale. All shale analyses are on a.m~~-~~O-·- ~~ 
free basis. 

Signed~cf~~_r::J;':~~____DATE~ ),4':1/( 76' 7 OSRe-lO-

V­ RC'lDged 709/66 
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t:.. ":'~ T,~ r;; ,-;: J (~.,\ CO ? r- T;;: S 
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HEAT AND MAlERtAL OALANCE FOR PILOT RETOiHS - DATA SH~ET 

". LINE It PROGRAM 10 ~. 	 USER IDENTIFICATION ----------~ 

. 0 L '2080 L L=c /~~_<?..~X 6' - 3 -'67 	 ___.___] 

WRS OLRS T,RS B. MRS 

1 I ) II ~ r- LI, 0] 	 -- I I 1/)"&,9''1 ~ 11 
I 
FA GRS CORS XA 

RAW 
2 22,0 I I, r:z I I 17]1 I ~S-, z z I SHALE 

.ASRS • CRS HRS SP TOG 

3 1-'6' 7,Q] IZtJ LtD I 24-,361 I, 13.s, 
'" .. 

( CRA MFA TA ,PA WA LBHl 

<f [t{a, 3' L~J D'~.J' O?? ~, /'f LQ~ ~-'-. AIR 

CRRG MFRG TRG PRG 'CRTG MFTG" ~o ~__ RECYClEAI 
5 (;(3'>, 0 I t 0 ] z s-o I LZD [0: 0 , C'/L:::J ' TOTAL CAS 

'----:--"' ­

CROG MFDG TOG POG 
~ DILUTION CJ6".1 / s g li'1J--=:J zs-ol 7/~ 

" 

. P TP . PP Yo' N PROPANE At 
....7 <CE-- NUClEATtN(L?· 7' I L~/Lf ] (. j:z e. 7 I I 201, s] Lo,oJ AGENT 

WSS OlS5 G55 SS 


' 8 I· 0, S-~ Q,I o ,01
·C=_ I C9ZJ 	 <}SPENT
COSS ASSS CS5 H55 TSS SHALE 

9 [7'Lt.:z1 I Y.l/, I I I ~/6 I c:?,ztJ 6'fz 
~ 

OllLE' COL HOl DOL WlP 
LIQUID 

10 Ii,? 2.~ f?Lf=:Jl 01 ,II 7, 79S I I /t z ,51 	 <;----- PRODUCT 

CRVG MFVG ,TVG WG OILM M 

11 III 7/ Lfl 1.0 I I zS-O' 0.0 IOf a '/ I 0 
CG H COOG OG NG 

VENT
12 I 	/0,61 0 1 I .oZ(. )? I atl 5"1. 71 GAS 

MEG COG HHG OTG HG 
'13 .( Jlg~ .1 SIL{- I [ ~,<f? '51.'+ I O. (6' I 

CRVP VPMF TVP PVP 

14 6,11 I ;, t 5 13/ /79 I'I I· 	 }VENT
TVPC VPOIL VPW GL ','. ,PURGE 

15 7)' L3 t.ol I Z ,<6 I 1/0]( 7 

OPTIONS: 

J. BEnter "'" to Calculate will, Spent Shale Rote <mel As" Anafylfelf, 
( Or "0" to Colculete wltl, }.~:::e5ureel Rot<:$. 
'. Or ".'" to Colculele wit!, Row SI>ele Rate and I.sh Anolyse$• 

. 2. lot Enter ", .. to Colculate wit" Measureel }.!ohture and }.list, 

Or "0" to Calcu/,,''!! frem Venl Pllrgi! Data. 


l. 	H Ellter "'" to Calculate using Relort 112, 

Or "0" to Colculare uslflg Retort #3. 




__________________________________________________________ __ 

LABO~-tA'I'O'W ANALYSIS SHEET 

.ANVIL POIN'rS OIL SHALE RESEARCH CENTER 

Date Sampled I~ - L/ - {Z Run No. C/O tJ 0 ­ S>' 

Sample Time: RS () I :1..5-; SS ___ 

.
/1 . FISCHER ASSAY ,., ( 
~ .~ 
Q?}RAW SHALE . \5JSPEN'I' SHALE 

gg.tr O.~ 

o· 91/ .--. ­

tQI 5 o. I 

6!Q o.! 5" 


~S. 3 9'1.2-, 

O! Il • &" 
1~..~Lk 

~ I)' lUNER.AL C02, 

, QiI1'C) 

.{ ASH (SHALE) 

~CD k~' <1 

BENZENE EXTHACTABLES 

0-,- 0-,­

Gal/l'on 


S.G., g/ml 


Oil, wt % 


Water, wt % 


Sp. Shale, ~ % 


Gas & Loss, wt % 


COKING TENDENCY 


wt% 

wt % 

o 
wt% 

O SCREEN Al\T.4LYSIS 

m% (See back of this sheet) 


wt % 


wt% 


SHALE RICHNESS DISTRIBUTION 
(See attached graph) 

All results are lias received" unless noted. IIHoisture" designates the moisture 
content of the -48 mesh material used for "Ash", IIMineral C02", IICarbon", and . 
"Hydrogen". The "FA i"loisture" is for the sample used for the Fischer Assay. 
cm~TS 

,?o 7:DATE COl,WLETED JUN 9 1967 CHECKED BY __...J.~.:::...··~r;;.,,-,::")'~::./'./~---------------------- OSRC-12A 
Revised 6/20/66 
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-
LABORATORY ANALYSIS SHEEr 

ANVIL POIl'J'TS OIL SHALE RESEARCH CENTER 

Date Sampled ;(.. -)(- (,7 Run No. C. ~L e.'lO -:-.? 

LIQUID PRODUCTS 


D3 PUl'1FOlJ'T T3 PilllPOUT - " 


1 1 2 

WATER, wt % 0,50 

GRAVITY, °API /1,Z 
()HIT •.I\~H, wt % 

.. _...._Q. n~~~~~JTJfl.TION (S~e__~~t.~~hed s~::~~._:._~~RC-_2_4_)___ 

OIL wr, g 

WATER VOL, ml 0, 0 


GRAVITY OIL, 0AP! L/;{. q 

--,,--- ... -~--"----- .. ,~.--------~---- ~ ..... ____"' __.. ___ ~.8· ________ ~_._."'-

VENT GAS~r-
~--

cjJ""},JQR_ cm~PONE!JTS o Cl....!'hr~_34'_.~~us n-Pentane 

CO2 :?& .£7 vol % CH4 vol % 

°2 o . J " C~4-C2H6 II 

:N2 5"7.0 " C3Ha " 
CH4 L.ll " C3H6 " 
CO . .t !I " i 'C4HlO • " 
H2 r .f' " n C4H10 • " 
Ar o.~ " ~C3H6 " 

.'Jiff.(thers J. i 
~'® CARBON, #. ,{, 

" 
lbs;MSCFDG 

~(l1 n C5H
12 » HYDROGEN, C .. 

• . " 

is6 lbs/MSCFDG 

COlJitlEr-iTS 

DATE COHPLETED JUN 5 1967 




I 
1 SC.REEN ANALYSIS Of ~A S~lt..~T (TY-LAB) 

RUN NO. C~· "//. "/-;' -~ ff SAMPLE NO. . DATE l / ./ 
UNIT F· / .' ,:' DESCRIPTION -;:,', .,~e.'/j 

• 	 --~~--~--------------~--~-APPROX. SHALE SiZ ;;:'./ ,'. SHAKING TIME ~. 'J ANALYSIS BY!),," ,I , 

TOTAL SAMPLE WI. GROSS (>< / ,r:' - TA·RE , '/ = NE" /' .:'/ 

SCREEN' S!ZE WE!GHTS ! ____ 
 ~ 

1 TARE NET WI. i ISCREEN 
! 	 LBS. RETAINED I , SIZE 

-----4~----)~--~~~+_~~~~~~I . I 4.25 
r----+--.-

3 0-r--r----+I---rI-----i1 3.000­

2.50 	 I '\ 2.50I.
I--__+-____--+-__~--_+.__---+'__---j. 

2.00 	 2..00I!! 
I------I----+---!----I-.---I-.----l 

).50 . I ,'/ I /.50 

1.05 I ,9 t,,, I I 9,2 I, U· I I /.05 

I ,::;'{.

Dl 

i 
(3.125) 

(2.625)2.750 

'" 250 
"'. 

1.759 

(::~*~ 

~ &/ 	. 1% CUtli. '% . % 
~/D1. iRETA/NED RETAlhlEP PASSING, 
d 

'I ! c::;;I~O. 32 00) a 

i 0.3809)1 I I Ii 0.3636 
\ 	 ' It 	 0 4444 

. I I I 1 

0.5714 , 

(.g;im) '2.7'+ 9/,2, ­
,0.742 ;57,? 12 0 .S !37'1 III 0.742 0 • 896 1.116 LfZ,'Z7 '+~,5iZ 

0.525 I I ~~ v. '-I j. /15·5 II 7, Y I! ' 0.525 I 0.6.34 \.577 22" '27 .2 ,),S-j I 

I O~371 I ;) 7 ,9 I I~f.). I· y. 7 III, 0.37/ I 0.448 . 2.2.32 /ll. 00 ;s-()) 
I I I 	 .I 0.263 I 3 ! A7. A !?,'-j S".S? 0.263 I 0.317 3.154 jo~ 11 ~ '+0 

i 0.)85 I 4 I~,;,,;t. l,q,I-/ ! ~),/? .\ 0.)8510.224 4.464 5r2Z 2 t /Y 
0.131 I E? /1,7 ;9.; ! .4 Ill· 0.131 10.158 6.32.9' 6,4-6 172.) I 	 LI ! 

I 	 0.09: I 8 1.0,,) ?-011 , .0 III 0.093 0,112 8.928 0,00 1t.27 /, 7~ 
O.OG!:! 10 (7.3 /(~)., ! ,(I I! 0.065 0, j I /6 f 
PAN ~:;{. 1J i 

j 

J.j, 0 i I. c; I. PAN ] ! 6 I 0,0 () 

... TOTAL ON SCREE.NS AND PAN IX'?~~ I LOSS '- I - ~ 
~OSS (BY DIFFERE:~CE) ,,~ TOTAL 17. Cj11 - I- ­

TOTAL SAMPLE. WEIGHT I.f"( ,1. L/, l I .-- I - I 
, ..... 1'11;~ NUM13E:RS IN PARENTHE.SES SHOULD BE. USED WJ.lEN iHE:SE: ~ hi I;.8m Xl.0.702'70L-+8i1\DtSCREEN SIZE'S REPRESENT THE: TO? OF' TH£: SHALE: 

~m • / .YL I'.1 •SIZE RANGE. t8rl\DI J 6")1./-'+1 .4.t-t8rr. X. Di 
REMARKS; _________________________________ i: i'YIDa r;,60/ 2; ~ +81\'\ X'1 Dt 

Dv . 6,1 Z 13t6 
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