
"S\')O\l O\~GAS CO~3USTION RETORTING 
DErAILED RUN SUMMARY SHEET 

Date 6- 5- 6' 7 

~zr-~-.~y7>--~-'<J-_,L-'~~,,~4.~,--~~-(~-_-.r-

GENERAL I 

Run No. 
Length, hours 
Retort Type Number 
Oil Recovery System Number 

T()115 Total Raw Shale Charged, lbs.. 
Bed Height above'Dist., ft 
Type Air Dist. 
Bed Belot., Air Dist., ft 

RATES AND QUAl\1TITIES 
Raw Shale, lbs7(hr)(ft2 ) 
Spent Shale:l % of RS 
Liquid Product, lbs/hr 
Oil Collected, gal/ton RS 
Air, SCF/ton RS {dr;y) 
Total Recycle-::-, SCF/ton RS ( wet J 

Dilution, SCF/ton RS (lvet2 
Calc. Vent Gas SCF/ton RS(dry) 
Gas Losses, SCF/ton RS(wet) 
Propane, SCF/ton RS 

TEMPERATURES AND HEAT BALANCE 
Retort Offgas, OF 
Spent Shale, F 
Raw Shale, OF 
Recycle Gas Inlet, OF 
Dilution Gas Inlet, OF 
Air Inlet, OF 
Retort Air Inlet, F 
Heat of Comb. ~mtu7ton RS 
~~at Lost, MBtu/ton RS 

RAW SHALE PROPERTIES 
Fischer Assay, gal/ton RS 
Oil~ lit.~ 
Water, Wt % 
~--~~~--------------~Gas, Wt % 
Mineral C02. Wt % 
Ash, Wt % 
Moisture, Wt ~ {Uncrushed) 
Carbon l Total), Wt ~ 
Hydrogen (Total), Wt .~. 

Nominal Size Range, inches 
5% passing thru 
9ts %passing thru 
Da 

C 10 'fl- 2 

)2. 

K (-.lL1J. 
C -I 
17.1f3 

f' ;-2 1 

A tJ ... X 
6' 

29 t,t. 
~z. S­

1t/)',6 
2' '24} 

LH70 
12 900 -
S1f90 
1~3; 

-
/'5 s:­

S-1'1 

~5 
25"0 

N·, 
lit I 
11 if 
-66 

"3/.6 
/2.0 
().g 
2·S 
/7.:z 

66, I 
/, -sg 
1't.7 
Z,O 

Ysf/'-/" 

0, z61' 
1,0)' 

0,6"5 f 
D. 7'1-S' 

I 

,SPENT. SHALE PRQ~ERTIFS 
Fischer Assay, Gi1Zton '2."2 

Mineral C02, Wt p lSI I 
Ash,! Wt % &0.3 
Carbon (total), Wt ~. <6. Ifl 
Organic Carbon, ''It % '0/-.2<;
Hydrogen (total) 1. Wt % 

LIQUID PRODUCT PROPERTIES 
(!).)~ 

Oil, Wt % 13, ;(
Density. Ib/gal 7.789 
GravitY2 API 17, ~ 
Ash, Wt % -

PRODUCT GAS PROPERTIES 
Water Vapor, lbs7HSCF(dry) 'S'I 5"' 
Oil, Ibs/l'1SCF (dryJ-lH!­ t),o ~ if 

Analysis {dry) 
C02'! Vol ~ 2. 1f,I 
022 Vol % O·~ 
N2 +.. Argon2 Vol % 60,2. 
CHb VOl % <:.2 
CO. Vol % 'to 
H2,' Vol % $"',s 
other, Vol % ";5. ~ 

Gross Heating Value(calc),Btu/SCF '10,9 
Carbon (Total), Ibs/HSC? ldry) /0·9 
Hydrogen (Total), Ibs/MSCF (dry) , ().7'1 

YIELDS A"IlD BALANCES 
Oil Collected, Vol %RSFA 70,0 
Oil in Gas.r,-l~, Vol % RSFA (). ~ 

Oil in Spent Shale~ Vol % RSFA !:"'·r 
Total Oil Meas., Vol %RSFA 7):'7 

Carbonate Decomposition, B z7,7 
Water Recovered, Ib/ton RS 9/.7 
Ash Balancez _~ - As Measured -
Ash Balance, %- Assumed /('5/00 
Overall Balance, % "'l9.~ 
Carbon Balance, % - Organic fJ'f'; 
Carbon Balance~ %- Total 9/. ~ 
Hydrogen l:1alance, ~ - Organic 9},C; 
Hydrogen Balance, ~ - Total '1C.£" 
Water Balance. % la g. I 

MISCELLANEOUS 
Avg. RetortL..P, in H20/ft &p,31 

t;,P Above Air Dist., in H20/ft (,),22 

NaCI Soln., Wt % -
NaCl Rate, gal/ton RS I 

Cormnents: J1~<:..-" -' ~ C ~J1..,_. ;r,.;~_ ~ ..f'-.,r'-'-,,, d.,. ZV ..-f:':-iZ.J'-;:.~ 
~'-'l~.rr<r.~ .9-rZ:::...,....,__ ..:....., (/ ~.,?:.l~ ~·~:;:X~f1 'FA - ;r..J. (, "5-.'/ r, 
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0~IEAT AND MATE,r-· L BALANCE FOR PILOT RETORTS ~~"Th SIIEET 

<;' USER IDENTIFICATION.- UNEII PROCRAMID 


0 [ 2080, I C
,,~..-
i' 

WRS OlRS TRS B. MRS 

1 I 	C> ?] 12,0 ~)-~ L --I : I 116Z 3'7 # J It 
I 

FA GRS CORS XA 
RAW 

2 	 '51 .t I I 2, S- f/7:3] :::s-, '2:Z I SHALE 

ASRS CRS HRS BP TOO 

3 (. 66 f I /e,7 I e,Y] I z If.. <0 ] 1'5 S­
". ' 

CRA MFA TA ,PA " WA lBHL 

~ ()6g, ) I ,0 I [7¥Tl I 0 :::- [O;T¥J 0 ~AIR 

CRRC "'FRO TRG PRO 'CRTG MFTG 
RECYCl Ell 

S [lZi!LL~J I,' 0 :z::;-() 7) a,o Od , ~- TOT AL GAS 

CRDG MFOG TOG PDG 
~DILUT10NG6', LQ:: 0 [O~ 0 Lo Co 

, P TP • PP W . , N 	 PROPMIE A 
~NUCLEATIN7 G2:0' I I o~ (. 0 I· Izz7,zl 0,0 I AGENT 

WSS OLSS GSS S5 

,(~/ . 8 (. Cit> I ,[ 0, ~ ern c? ,0 I 
COSS ASSS C55 HSS TSS }'PENTSHALE 

,9 [70. go. 5-, IT/il I [ o,S?] I )"!'f 

OIL LP. COL HOL DOL WLP 
LIQUID 

10 /131&'J] <;?Lf • II II , / 1 I 7./eel [2? 7 ,Lli 	 ~PRODUCT 

CRVG MFVG .TVO WG OILM M, ~ 

11 [ 1 tJ f II &1 IrQ Z >0 I 0,0 qo I 0 


co H COOG OG NG 

VENT 

12 I lo·fl 0 1 27. I I 01.S"" 60 .z:1 GAS 

MEG COO HHO OTG HG 
. 13 'I ZtU J '1.0 I I s,s- SolS- 0.71 

CRVP VPMF TVP PVP 

14 6,01 [ I, g 31 I· 15""2 17 '1 I' -}VENTTVPC VPOIL VPW Gt 	 . PURGE 

15 75"" 1 I 3'% 31 I ,7 ,Lf I Lg'7'.9 I 	 <-' 

OPTIONS: 

I. 	B En'er "r" '0 Cofeu/ote wi,', Spent Sho/e Rote ond As" AnolY5e3, 

Or "0" '0 Co/curote witt, I,!:,osured Rot.:., 

Or "or" '0 Cokulote wl,l, Row SI,o/e Role ond I.sh Anolys"•• 


, 2. MEnter .. , .. to Colcu/o/e wi,h "Ieo~ured ',blsture i:md I.l/s', 

Or "0" '0 Co/culate (rom Yen' Pur,.:: Doto. 


3. 	H Enl<;:r "J" to Co/culote using Re/or, 112, 

Or "0" '0 Co/culote us/n!} Retort 1:3. 


" 

http:s,s-SolS-0.71


LABO~ATOqy ANALYSIS SHEET 

ANVIL POINTS OIL SHALE RESEARCH CENTER... 
Date Sampled ! - b -- t ') Run No. C J () tj J - '2 

d& Sample Time: RS I~):'i -5; SS ,'Li :,cJ () 

1.7 

..
I1J!l FISGHER ASSAY:, o RETORT SHALE r,10ISTURE 

fo'C,:tJRAW SHALE SPENT SHALE 
[ 
l:S! wt % 

• 
,~ Gal/Ton YI'\.A RA1iJ SHALE FISCHER AS,.SAY2/.>9 

\()/ ,MOISTURE 
~-----~~-- - ~-.9(d. ..--- S.G., g/ml 

Q\(:\C) wt % 
//. 'l ('2. 8 Oil, wt % 

Water, wt %/.z 
Sp. Shale, w~ %Zi2..9 

Gas &Loss, wt % 

COKING TENDENCY 

wt% 

ASH (SHALE) 

~ ~? r -e, ~ CR> ~S\)·3 wt%. 

MOISTURE o SHALE RICHNESS DISTRIBUTION1ft GJ () .t(~l ljf ($) (). \) °1 wt% (See attached graph) 

CARBON. f:A 

O SCREEN Ai\TIiLYSIS 


.::;.:..:~~(S;"'e';';'e-=b;:';'a:;':;c:";:k-oi:::-"-:-t-:-h":""is-sheet)~ ()rB-(p ~'Q ~. ,q/ wt% 

HYDRCGEN _£~ 

wt % 


BENZENE EXTRACTABLES 


! Q9 2· DO ~C» O.~.{ 

wt %0-,- 0-· ­
All results are lias received" unless noted. IlMoisture" designates the moisture 

content of the -48 mesh material used for "Ash", "Mineral C02", "Carbon", and 
"Hldrogen". The "FA i<Ioisture" is for the sample used for the Fischer Assay. 

COMME;~TTS;X) R ~ t\'Afr/ P Lr­ J( (::- C / n I / Y 1 /1- ('-$ 

0) ?_?~/~C;; --- £; _S' S'AC1,pi.!:; I<t=-C/IQ rf1) ?2./...., 

DATE COf.1PLETED JUN 9 i967 CHECKED BY ~~9 ' -------------------- OSRC-12A '-~-~ 

Revised 6/20/66 
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LABORATORY ANALYSIS SHEET 


ANVIL POINTS OIL SHALE RESEARCH CENTER 


Date Sampled {." ",(. f. -] Run No. C.,( J) Y /--:':'2 


.IJQUID. PRODUCTS 

T3Pill'iPQUT " 

, 

D3 PUl'1FOlrl' 

1 


(S2>yATER, wt % 


rJ5Ji GRAVITI, 0 API 

IoOIL ASH, 1rli % o DISTILLATION (See a.ttached sheet - OSRC-2U) 

VE}~ PURGE PRODUCT 

OIL ~rJr, g 1(7/; 8 

(~ WATER VOL, ml 2??; t2 

~ GRAVITY OIT.. , °API V,.z! 

VENT GAS 
j

cv' 
l~(SQ HAJOR COl'1PONE~1TS o Cl thru Ch, plus n-Pentane 

CO2 -J.f{.) vol % CH4 vol % 

() ._1;. II II°2 . C~4-C2H6 _ __'___ 

11N2 5..7 ~ ,/ C)HS .! " 
CH4 ;;. • "7- II 

C3H6 " 
co 4.0 " i C4HIO .. II 

J-. {:;" IIH2 n C4HIO " 
II nAr (). 7 (tC)H6 


0thers 3 .~ 
." 


" ~ ~ ,.,~ n CSH12 
II 

~ \R <29 CARBON, ID.1 Ibsft1SCFDG \){)HYDROGEN, , . 0 .. 79 IbsjNSCFDG 

COHllEKTS 

DATE COf1PIETSD JUN 8 1967 CHECKED BY 



1
I : 

SCRE~N ANAL\(SlS ["ITA SHt-E-j (TY-LAB) 
RUN NO. c.j/)~/1-1 SAMPLE NO.. ' * z.- DATE 6 -5-tt;?

-I, - ~ I ,f

UNIT -rZ,,·,//;,::l"'3 . DESCRIPTION~A:..l..-'+~/..;;.J.1"'"-t.:....:...Jr-'::......-________---,---..-,---:­
APPROX. SHALE SIZE _ SHAl<ING TIME C/ J() ANALYSIS BY _.,j-;,•• ~'"l/ ..~://;:/(... 

seRE EN' SIZE 

TOTAL SAMPLE 
WEIGHTS 

WT. GROSS h 7" ,t; -,.. TARE~ ~'. 
. in r 6 =NE h /, 1/. 

. 
SCREENS 
REQD. 

10PE~~NG if'l,ESH ~ROSS 
51_:;: I LBS. 

I TARE: 
i L8S, 

,'N.¥! Vf! 
Rc,AIN....D 

,I I SCREEN ,I! Dl -if: 
SIZE. 

,i 
_ 

II 

.'._ ...... __ 
'I 
: __ 

'---,,---::::::;---1 

! 

, 4.25
I 3.00 
, 2,50 

2.00 

I 
J ! 

I! 
I 

"I 4.25I i 3.00,II 2,50II 2,00 

' 
1(.3·,2:; ,'- OM",' I1(2.6~") 
I :::55: ,v·~~~~ , 

I 

).50 I,l' /.50 '.759 I __V'J 

I 05 ! 1.05 (I.oal) ~--
• I , , '1.27 5 ~' 

0.742 , II! 0·742 I0.896 I. OJ 

0.525 I I 0,525 I 0.634 l ." 
0.371 ~I 0.448 ~ _.~ 
02 - 3 !~02t.:3;r I 

• 0':::> i . 0 I o. 317 I ~'I 

O. J85 4 II IIf-_0_,_18_5-+-1~o.....;.'2=2.....;.4-+---,--,--,,--+__ 

I0.13J p '\ I- 0.151 I 0.158 .., ....-_ • 

0.093 II 8 IIf-....:0:,:.;.0=-.::::.:9...:;1:::::..-:1+1~o:.:..:'1..!.!12=---t........::~=--+-__-+-__--+-_----:--j 


0.065 10 I . (I , ~ 1 I 0.0:55t t 

PAN 123.1/ 120.0/ ig,>~ llill PAN I I I I I 

TOTAL ON 

I 

SCREENS AND PAN l.6..L1J : LOSS i I 

. LOSS (BY DIFFERENCE:) ~ ,TOTAL I _ _ _ , 


TOTAL SAMPLE WEIGHT I c., J I Cf I !f-----:..~+---+_---+---_+_--_I_--_I 
~;: NUM:3E:RS IN PARENTHESES S}l.OU1..D BE USED W~IE:N "THESE: :;z: m:Ern i'Bm Xl.I . 

+8it.Di.SCREEN SIZE:S REPRESE.NT THE' TO? OF' THE.: SHALe:: 
I,,-til 'j'yz:¥'t\ D'SIZE RANGlE:. +8/')\ I ~i"8m Xl Dr 
• 

REMARKS; _______________________________ Da L;BTI\ Xi Dt i 

Dv 

OSRC-4 

http:REPRESE.NT
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I 

SCREEN. ANALYS!S [\TA SH E-j (TY-LAB) 
RUN NO. c/o "I'; -- ~_ SAMPLE NO. ''J DATE ~~ - 5' ...... ( 7 

UNIT ,)c'; ,;. ~~ DESCRIPTION--..:..-r...;..'/_'-;..;..;("I;""':'_____________ 


APPROX. SI-iALE SIZE SHAK!NG TIME ANALYSIS BY :: -/;h) tt.'·,:·/ I 'Sr"i/' 1-/ 
TOTAL SAMPLE WI. GROSS G /. :; - TARE =NET (;), I 

SCREEN' SIZE WEIGHTS I 
SCREENS, OP2N1NG iMcSH G:ROSS TARE INET WT. ISCREEN Di :>/:. YoiREG/D. SJZE I'll.-' Las. LSS. RETAINED i: SIZE 

I
4.25 

I 
4.2..5 

3.00 3.00 (3.125) (0.3200) 

. I 2.50 ! 2_50 1(2.625) (0.3809) 
2.750 0.3636 

2.00 2.00 2.2.50 0,4444 

/.50 ! I I ! /.50 1.750 0.5714. 
I: ';J I I 

(l.087) (0_ .9199)1.05 :lS.4 /1. ? 1.05 '1.275 "(').7843 

0.742 I :c.() .~- -:: ~. r:d 0·742Lt"7 ') 0.896 1./16 

I 0.525 I JLJCf • ,!;' ,<- .. 
~.' ~", 

.", 0.525 0.634 I 1.577 

0.371 ..., ll, ! /'. ...\ ~ ~! 0.371 0.448 

0.263 I 3 ..," ,! rr l( I !" .(~ I I 0.263 0.311,,' , . .1, ' .. i 
I

0.185 j I4 ,. "':'to' I 0.185 0,224:N"'i I '-/ .. ~"J )" ,:r 
. :; ,1 ,0.131 ! 0.158, ,,1 /(; ,..0./31 6 ,. "' ! , '-' 

0.093 I ,a ',',
" ') 

~I 
: I C, .' 3 . :' 0.093 , 

0.065 I 10 Jj·2 g,3 .0 0.OS5 

PAN I' ( r\.. '} ,7 I PANA • I 

b /. 9,1 LOSS I.... TOTAL ON SCREENS AND PAN 

LOSS (BY D!FFEREt-.lCE) ,<-i"r TOTAL I 
TOTAL Sb..MPLE. WEIGHT ~,~ ,I 

;J; NUM9E:RS IN PARENTHE.SES S~OU1..D :as USED WUEN THESE 
SCREEN SIZES REPRESE.NT. THE: TOP OF' TH~ SHALE 
SIZE RANGE. 

REMARKS; _________________________________ 

0.'/2 I e.9ZB 

I , 

2,232 

3.154 

4.46"1-

(;.32.<;') 
I 

'70 CUt-1. %.1 % I 
RETAINED RETA lNEDI PASSl NG ! 

I 
I 

I I 

i 

I 
I 

' . 

/0) J:3 29,87 
1f5 6?: 4-(;\ 241 
26" 6;; /1. (;/ I 

g, gZ /a,?':'! 
6,5"1 *Z~ 
-? 'f (L I -' /,-90 

0.33 /rLf7 i 

0,53 9t, (6 I, I L{-

0,00 /. ji-f i 

I, 14- a. 0 C) I 

- -" - i 

/() 0 1 0 c) ~ --. - ..-

---

, . 
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