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GAS CO~3USTION RETORTING 
.~ DETAILED RUN SUMMAHY SHEET 

Date S--ZS?-(7
!3:t:r'pose: If) ,.t.~ ~t'~_!.:I. /"...,-I! ......., td...l ~ .~--1'- d~7~ ..." ..~~ 

J. ­~ l.. ~.-I! fbAc..-t?- J!d~ ~.fe~ ~.~ r:l.c.k~ i"GENERAIt' 'SP~IT. SH PROPEHTIES -* Run No. CI03~- S Fischer Assay, Gal/ton o,f;.
Length, hours Mineral C02 t Wt p12. lI·f 
Retort Type Number 
Oil Recovery System Number 
Total Raw Shale Charged, ..J:b.B. 
Bed Height above Dist. t ft 
~ Air Dist. 

ed Below Air Dist., ft 
RATES AND QUANTITIES 

Raw Shale, Ibs7{hrJ(ft2) 
Spent Shale, %of RS 
Liquid Product, lbs/hr 
Oil Collected, gal/ton RS 
Xir, SCF7ton RS \d~J 
Total Recycle';~, SCF/ton RS ( wet) 
Dilution, SCF/ton HS (wet) 
Calc. Vent Gas SCF/ton RS(dry} 
Gas Losses, SCF/ton RS(wet} 
Propane, SCF/ton RS 

TEMPERATURES AND HEAT BALANCE 
Retort Offgas, of 

J Spent Shale, F 
Ra.w Shale -' OF 
Recycle Gas Inlet, of 
Dilution Gas Inlet, OF 
Air Inlet, OF 
Retort Air Inlet, F 
Heat of Comb. ~rntu/ton RS 
Heat Lost, MBtu/ton RS 

RAW SHALE PROPERTIES 
Fischer Assay, ga17ton RS 

Oil, tit % 
Water, Wt % 
Gas, Wt % 
Mineral C02, Wt % 
Ash, Wt % 
Moisture, Wt % (Uncrushed) 
Carbon (Total), Wt % 
Hydrogen (Total), Wt % 

Nominal Size Range, inches 
2.% passing thru 
9ts %passing thru 
Da 
Dv 

L,' '7 e /JfJY'7 f' r OF' 

IfC-JilL 

C-J 
Q7.Q 

S-j'2' I 
A /J ...::x:­

6'1 

2 '76 
77,9 

Flog. 6 
z'f. 9 
')630 
/33XJ 
25"'6'0 
//00 
167 
20, 'f 

137 
762 
51 
zs-o 
2~O 

/Jf.. 
1"36 
~tfO 
-1S 

27. 7 
/(),S' 
/,0 
I· 7 

/6,7 
67, q 
LtO 2. 

It. 9 

1,8/ 


Y'f '_/11 

(!J. (6)" q. 


/to<:" 
d.(, 1:S 
4.7'53 
elf 0 

Coments: £_S crI,..., ...~...., 04 """',.."..,.....,...... a;.J. 

Ash, Wt % <773 
liarbon l total}, Wt % _~, 9[(
Organic Carbon, lit if, 1.76 
Hydrogen. (total), Wt % 

LIQUID PRODUCT PROPERTIES 
Oil, Wt % '17. 'f5'" 
Density, lb/gal 7. 7'1 ~ 
Gravity, API I tt, 7 
Ash, Wt % -

PRODUCT GAS PROPERTIES 
Water Vapor, Ibs7HSCF(dry) C(JIf
Oil, lbs/1'11SCF(dry){l* 0, /otg 

Anal~sis (dry)
C 2', Vo~ % 27, 9 
0" Vol % 0.4­

62.8 
CHh, Vol %
N2 + Arg,~n2 v.ol % 

/. '5 
CO, Vol % 5, I 

i/-,/fH2,· Vol % 
Other, Vol % 0.< 

Gross Heating Value{calc),Btu/SCF ,(/;0 
Carbon (Total), lbs/f1SCF (dry) 1/,6
Hydrogen (Total), Ibs/MSCF (dry) a·¥-9 

nELDS AMD BALANCES 
Oil Collected~ Vol %RSFA &g,7 
Oil in Gas-IH}, Vol % RSFA a,~ 

Oil in Spent Shale, Vol %RSFA 0·7 
qc; '6Total Oil Meas. z Vol %RSFA 
1,l),OCarbonate Decomposition, % 
/;z.z."!Water Recovered, Ib/ton RS 

Ash Balance, % - As Neasured 

Ash Balance, _% - Assumed 
 If:> 100 

C)g, ?:Overall Balance, % 
Carbon Balance, % - Organic 9z G 
Carbon Balance, %- Total ,9 _'" 7 
Hydrogen tlalance, % - Organic '10, If 
I1ydrogen &ilance, % - Total 99.4­
Water Balance! % /zo.Lf 

MISCELLANEOUS 
Avg. Retort uP, in H20/ft (},)"o 

I (J.'l-7£:.P Above Air Dist., in H20/ft 
-NaC! Soln., Wt % -NaCl Rate, gal/ton RS 

3 ~~ ~ _tV /;:;.J~" L) 'S" S 
hA.....r"'1' I"":! ....... 7i:!t. ' _ 1f",...J 4"1".-~J ~..: )f~~ _.ri , ~p L.. L, 7::,jI/ ~. 


'1' -L.. ........3· fJ':',.".",~ - '-7" ...t../?..r/; ............. R S -?".,...If ~,~ ,;~. J) /': .L;:L-'. ~..,..., 


*Measured Recycle + Dilution Gas , -. 

** Oil Mist + Condensibles to ~0 OF
*** Rates are for moisture-free raw Shale. All shale analyses are on a.rn,",:: ...~.l.e-'·-' 


'free basis. . , . 

..., Very wet sJ,qle '* US{'d S:S. <11>11''/$,'5 /1"6W\ C 1()"J'!f-7.. 

Signed /~ A_I(-....4___ , •. __. _____.DATE ~)- 0 I 76 ? 
,-~, ~ ~} OSRC-IO 

Revised 7/19/66 
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~ .- ~. " 	 -'· r-:, ... f'r') ~. 

"' ::) :;- , ' ;; S'( · ;1 1• 	 " 
,,) ,n fir) :) ~.: (~ 	

,< \ ~ c) 0 r).? Yi r .. ; CO 0;' 0 ;.~. C)') 
1...1\_1 •• !! 5 ~) I; - r) 1 1• J : 

CO2 1 · ? -I? 
~ 

' ') "' '-
n ILC' C~;L · /1 57 r; -) 1 

J 	 ­

./ "
· e­ · 
) \: ~l= ~·i Tr 7.5=:~2IL 
T?;;'T~. ~:C(; 

c. :::.')L lilT ?, }{'~:,'\rI~·1~~ \I"'~LU~ OF' \/~~'\!T S.0~~~: 

:'1':1 ','I C? ~~ • ~) C2, ~ J 1 H\l G T !~ • i :~~; 1~~ G~r 

s~ru 	 C.7jjC 81 

D. 	 Cf)'·~.~~!JSTIC~'} ?RO.:)UC·TS 
/: I r'o, :' ) H? (' r· IICC.? ('
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l(r1~;j'= -;r: 
).5~5'7' (11 
9. I) I: l' :: 1 ~V~L~ 	 S.~~l~ Jl 

1 • ? CJ\ '~4 n,? 
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':)1 I"' c::: >:, 1 II ­::)GoJ,S~ _: ...... ~./ _J • J ,) 	 H~TLCS - ') 
,~ CI IJ·0 	 ·'­

r:c.:r ,.. ~ ('1 T 
... ..." ''''. - ... 

1,1 Dr· T 1\J j '-' ...... __ 1 • '; f .: :, - 'J 1 T'?L 
·,1,-,~ 

v. 	 -' ',-: 1.:::51' "";1 
CPC:; :3 
IJ':)V 
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HEAT AND MATER!f.L BALANCE FOR PILOT RETORTS - DATA SH~ET 

" LINE It PROGRAM 10 ~' 	 USER 10ENTIFICA TlOt~ ------------~---~ 

, 0 L2080, 1 ," C: /0 -s..CZ.::.7' ;(-1 ;;--:2 g-6 f 	 ____J ' 
WRS OLRS TRS B, 

I,fe] Ie; t s-JI 
I ' 	

6'2 1 I -l I 
,FA GRS CORS XA 

2 [ 27! 21 1,7~ 16' ~7 I ".)), Z 21 
ASRS • CRS HRS BP 

3 [.' 	 67 91 I 16,9' I LLm { 2'1.1.0. It 

~ CRA MFA TA ,PA 

l' [77/. Lf I IfQJ J :: b l "2 J 

CRRG MFRG TRG PRG 

5 [&9'6. ;z I I / ,0 I I 2>0 I LZTI 
CROG MFOG TOG PDG 

, ,', I 3.6' I 1/17.0 2S-0J 70 

, P TP '. PP W 

7 [iLL] OtL] (. 132,21 1376.5"' I 
wss OL5S GSS 

' , 

ss 
"--~" 

'\, , 8 I. 4,Lf:=J [ 0, I I I 0 , / I ,0, ~ 
C05S ASSS C5S HSS 

" r I~ 'i?/~31 If,, 9<2 [0,./6 I 
OIUP COL HOL DOL 

10 r2.£d ;z.. 2..J 9Lf .11 1/.1 1 [ 7.7131 
CRVG MFVG ,TVG WG 

11 [/'f-If ~rll Lf I If 0 I [ zso I '(1).0 I 

MRS 

1/632O • .zJ 
RAW 
SHALE 

TOG 

/J 7 
, . 

" WI. LBHL 

lo,lLf. a ~AIR 

'CRTG MFTG 
~:- RECYCLE A

cJ,O o ,0I ' TOTAL GAS 

~DILUTION G 

N PROPANE A 
<E----- NUClEATIN 

AGENT 

()se" s:: s. 

...f'rc> h'\ C 1031-2.. 
 SPENT

TSS SHALE 

76'2 	 1 } 

WlP 

Izi-6-s1 
LIQUID 

(;---- PRODUCT 

OILM 

IOl!o 1 

M 

0 
CG H COOG OG ' NG 

VENT 
GAS12 I 	7Z61 I 0 I 1 2?"ql I °t'f 1 6 2 .q'l 

MEG COG HHG OTG HG 
, '13 '( I.D .[ 3, ) I 9-.4- I I 0.2.. 

CRVP VPMF TVP pVP 

14 I 'f,!I 1 /( &>3 I, 137 <60 I' 
Tvpe VPOll VPW Gl 

1.5 [ to I 57,?1 I 5',71 /Zo I 

• OPTIONS: 

J. BEnter ,'",. to Co/cufo/e wil/. Spent SIJote Role ond Ash Analyses, 

( 	 0, "0" 10 cotcvtote will. }.\::o!;ured Rates. 
"- Or ".J" 10 Cotcvtale w/l~. Row S.~"fe Rale and Ash AnDry",,,,:;, 

. 2. At Enter .. ," to Cotcut,,'e with J.le,,=ured 1,Io/sture ond l.lIst. 
0, "0" 10 Cotcutote (rom Venl Purg;;: Ooto • . ' 

l. 	H Enter "'" to Cotcutote using Relort 112, 
0, "0" '0 Co/curcI<: usitlg nelorl #3, 

I O.LfL I 

q 
,') 0 

'}VEHT 
" ' PURGE 

~' 

I ' 
1~ 

OSRC-9 
•• Revj SO'a 5/1 /6 



______________________________________________________________ __ 

LAB01ATO'tY ANALYSIS SHEET' 

JlNVIL POINTS OIL SHALE RESEARCH CENTER 

,Date Sampled ..:::)--A Jl- ( 7 Run No. C ItJ 89- "S 

Sample Time: RS I'f'.' I:;;'; SS ___ 

FISCHER ASSAY 0 RETORT SHALE HOISTURE' 

~,) ® "@RAW SHALE . ~ SPENT SHALE d ;; 5 -f!1" 0 1-1'1 . 2. 0 -Z wt % • 
. JY U.(f' . ~ , 

).7 • r 0 . J :, Gal/Ton C/o37- RAW SHALE FISCHER ASSAY 
.MOISTURE

S.G., g/ml .- --~~.---..--­.1'13 , 
I. O,&(, wt % 

/0, 'I 0,( Oil, wt % 

o.L..f Water, wt % 

91, If Sp. Shale, "ii1I't' % 

0./ Gas & Loss, wt % 

COKING l'ENDEWCY 

MINERAL C02 
Fdti 
.' (1)1&.7 o ;1. </ wt % 

ASH (SHALE) (}se J S.5. qno:/y-s:/S 

rJ:(l)'f:~~.~ o <i7.3 wt% '1 -hoJrr] c/o 9--:­
MOISTURE 1 ~O· SHALE RICHNESS DISTR~UTIONifiJo.zy 00.1 wt% (See attached graph) 

CARBON > 
0 'SCREEN AM!-ILYSISct'<YJLJ,.? 04.i? \ (See back of this sheet) 

HYDROGEN r \, 
wt % 


BENZENE EXTRACTABLES 


cYQ?5 I· v/ 0 o. !,{ 

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

content of the-48 mesh material used for nAsh", "Mineral C02", 'I Carbon" , and ' 
"Hydrogen". The "FA Hoisture" is for the sample used for the Fischer Assay. 
CO~~~TTS 

DATE COt1PLETED JUN 1 '967 CHECKED BY ft;.;o 
----~~~------------ OSRC-12A 

Revis~d 6/20/66 

http:ifiJo.zy


----------------------------------------------

LABORATORY ANALYSIS'SHEEr 

.ANVIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampled ,$" "-.2'("),- b ~1 

-('~1'1--{' 1 

D3 PUMPOUT T3 PilllPOt1r ~ 

.:l·1 
~ (~:t

W WATER, wt % f 

1 

(\~~ GRAVITY, °API 

OOIL ASH, lilt % 

LIQUID PRoDUG'TS 

o DISTILLATION (See attached sheet - OSRC-24) 

~T PURGE PRODUCT 

~ OIL wr" g , :3 f 0 

® WATER VOL, ml '1 Ip 

(~ GRAVITY OIL, °API ,,57/ 7 
----~~~.------------

VE~lT GAS 
,.-,-,;;--:..) ® 14AJOR COMPONENTS 

C02 -;y. 7 • f) vol % CH4 • vol % 
tI02 0 • L! II Cii4-C2H6 

N2 .6/. 0 " C3Ha " 
CH4 I ~'-) " C3H6 t 

II 

co. ,~ ./
; 

tI i C4Hio • " 
ffH2 i · I./- II n C4HIO t 

nAr () • (S " ~C3H6 

0thers i). 2 II n C5H12 • " 
~ '0 CARBON, LL. 6 lbs;MSCFDG If< %HYDROGENJ C) • LL <:1 Ib~ftISCFDG 

CCMHE~,iTS 

DATE C011PLEJI'ED JUN 11~67 CHECKED BY /£'/'~>:?
----~'/~~=irnR~C-~1~2B~--------

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



I 

1 
SCREeN ANALYSIS Dt-A SHt::E-J (TY-LAB) 

·RUN NO. (} -!-./ CJd 'L- 'os SAMPLE NO. ',-~J DATE s- ~ f/- ((;:> 
UN1T :fr ,r~_ DESCRIPTION--,-T_v-r-_:r_~,;.......t;_________. .. -.,..----.­

APPROX. Si4ALE SIZE 4 - / SHAKING TIME /:" -.~,:;</ , ANALYSIS BY ? :.~/t/o c-'sO.teI',. 
TOTAL SAMPLE WT. GROSS C7..:r,: (') - TARE . =NET ~I 'J .-

.~~ NlJM9:::RS IN PARE.NTHESES SI40Ut..P BS USED W)lE:N iHESe: 
@.64-7) g'SCREEN SIZES REPRESENT TI4i:: TO? OF· THE: SHALE: 


- SI ze: RANGE. 
 !1./f4 6 )1 
REMARKS: _________________________________ 0.61 Z 75" 

(9,73 '5.!e 

SCREEN'SIZE , WEIGHTS II 
SCREENS OPENING MESH IGROSS TARE NET VlT. II SCREEN 
REQD. 51 ZE . LBS. Las. RETAlt,H::D I, SIZE 

, ! 

4.25 4.25 
, , 

3.00 I 3.00 

2.50 I 2 .. 50 
f 

I I 2.00 I I 2..00 

I . I /.50j.50 

c-rJ ),7 ! f 
I 1.05 /0// --, " 1.05-_. , ("" 

0.742 'j.:> '.' I 
r" ' ... ) 

-"/,.'). ~.",:_\ '7?, if' 0·742 

0.525 . ! ?.' J, ; I· "I"'" r\(.I I_~ .£, /" 0 .. 525 

0·371 ::; / I 4 J 0/.::2. .? I r'2, I 0.37/ 
0.263 3 I ....., "\. I 

"1 /' A ./ J .~l 0.263t, .) 

0.185 I 4 ;;? €1, 0 ) q"r.'), , t. 0.185 

I 0.131 6 1"1· r; /..,... .;;, I , .'::1. . 0.131 
.I' ~', \ 

0.093 8 ::?/'i ,r( I ;?(), -5 I 
,f') 0.093 

0.065 10 I /'7 .. 3 /9 .~ , I 0.0.55 

PAN 
I 

~. 7 PAN0' ~ ,~.... ." i ."'J// (1 

-- TOTAL ON SCREENS AND PAN dr, (,1 LOSS 
LOSS (BY DIFFERENCE'.) . f,/ TOTAL 

TOTAL SAMPLE. WEIGHT 2¥: 
--...L.--

,',Di 7': 

(.3.125) 

(2.625) 
2.750 

2.250 

1·750 
1(1.0.0"0 
".275 

Q.89<5 

0.6.3+ 

0.448 

0.311 

0,224 

0.158 I 6. 32.~ 
O.I/Z 

:Ern+8MDt 

YL+~h\Pi 
Da 
Dv , 

}t. % CUt'l. ?,; %
D'I. RETAINED RETAiNEr:; PASSING 

(0.3200) 

(0.3809) 
0.36.36 

0.4444 

0.57/4 
(0.. 919:)
-(').7843 )0.5'3 '2r7':7 
I.IIG 35""; 63' S J, <C'-{ 

\.577 22.67 :;/,/7 
2.232 Q.9/ zz,;z( 

3.154 7 2. '1 /'-f, 97 
4·464 2. if-"3 /2, )L( 

Olgl II, 73 
B.9Z.B 0,00 P &', 2-7 / 1,73 

o.¥o 1113'3 
/0, CJ 3 (!),Lfo 
O·'fo 0,00 

)00,00 ~. -. 
'--~. 

"'- . ---'---

, 

C"­
oo 
<:> 
II1II::::t' 

. t::> 
:> 

~ In ,
-t8m Xl. 

~:arn Xi IDr' 
:zm+81\'\ X·1 Dt I 

", OSRC-4 
- 1 __ 


