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GAS COMBUSTION REfORTING• DErAILED RUN SUMMArlY SHEET ~\ 
! 

• 

Date , 5-1 ~-67-:.t tr-­Purpose: I r> ,"!k·".J-, ()r') A.I?'/__.A..~ ~fLJ..t",~~1 ~=t( -I .-1.-1..••,,(, ~t. Vl.~,~ t;;,J.i.1' A /;
;,.z.' ·t:i,' _~·eM t.lt "/..JJ,..,t.....,,. (/AJ..... .::r::........ /H-:J ~:p {3".~ ~7 f.t .........,.., _~.t S 5 .c!.J...... ...r t'y~,f !~ .... ,,~~r::;:, 

D 

GENER.AL " 
, 

Run No. 7)( ('-16"3(' 
Length. hours 1./ 
Retort Type Number J: c l:IC 
Oil Recovery System Number C-2. 

5Total Raw Shale Charged, lbs. ) 3/, 07 
Bed Height above Dist' j ft -;; )'f: I 

Type Air Dist. A 1.7-.Y-­
Bed Below Air Dist., ft 6 1 

RATES AND QUANTITIES 
Raw Shale, Ibs7{hrj(ft2 ) 3'1'6 
Spent Shale, %of RS 7'1, Z 
Liquid Product, Ibs/hr 2 "({S-, ..;­
Oil Collected, ga17ton RS 22,0 
Air, SCF/ton RS (dry) to 00 
Total Recycle';:-, SCF/ton RS (wet) j "5.700 
Dilutiqn. SCF/ton RS (wet) J" 5"60 
Calc. Vent Gas SCF/ton RS(dry) 7720 
Gas Losses, SCF/ton RS(wet) 7<6) 
Propane, SCF/ton RS J:;: 6 

TEMPERATURES AND HEAT BALANCE 
Retort Offgas, OF /'f 3 
Spent Shale~ F J'3G 
Rall Shale. OF 66 
Recycle Gas Inlet, Of :2 <:;0 
Dilution Gas Inlet, OF 2)"0 
Air Inlet, OF 1,/-0 
Retort Air Inlet, F ) Lfo 
Heat of Comb. HBtu/ton RS 5"63 
Heat Lost, ~ffitu/ton RS ge 

RAW SHALE PROPERTIES 
Fischer Assay, gal/ton RS 2:;' 9 

Oil, tit % '1,1 
Water, Wt % /, I 
Gas. Wt % /, ,
Mineral C02, Wt % !7.Lf 
Ash, Wt % hR,7 
Moisture. Wt 'fo (Uncrushed) /,0 Es-t: 
Carbon (Total) J Wt % 16.2 
Hydrogen (Total), \<It % ),73 

Nominal Size Range, inches YLL /, -I,I 
5 %passing thru C),263 
9tl %passing thru J,05' 
Da 0,60'2 
Dv tJ·7/2 

I 

'SPE~IT. SHALE PROPERTIES ". (/ 

Fischer Assay, Gal/ton C),lf 
Mineral C02. Wt If> /7. '+ 
Ash, Wt p <;f6.7
liarbon j total), Wt 16 ';-,09 
Organic Carbon, \lJt p '/.71
Hydrogen (total), Wt % c/.;zo

LIQUID PRODUCT PROPERTIES 
. Oil, Wt % 9'7,:z?.. 

Density, Ib/gal 7,7.93
Gravity, API I cf, 7 
Ash, Wt % "­

PRODUCT GAS PROPERTIES .. 
Water Vapor,. Ibs7HSCF(dry) P,2
Oil, Ibs/l'1SCFl..dry}7h,} eJ, 03 z 
~iS (dry)

:', Vol % 22. rz 
0" Vol % (). ]; 

N2 ~rgon2 'IIol % 6/,5' 
CH'a Vol % J. 2 
CO, Vol % ;z,f? 

H2,· Vol ..~ 'ir 
Other, Vol % 0,9 

Gross Heating Value(calc),Btu/SCF 6 ~~'. "7 
Carbon (Total),. Ibs!HSCii' (dry) )I,,) 

Hydrogen (Total), Ibs!MSCF (dry) () ."'+ 
nELDS A~TD BALANCES 
Oil Collected, Vol %RSFA 't~ I 
Oil in Gas~H~, Vol ~ RSFA 0, I 
Oil in Spent Shale, Vol %RSFA /, t 

Total Oil Meas., Vol % RSFA d-',1'\L~ . 

Carbonate Decomposit ion, 'fo L!-J,5' 
Water Recovered, Ibjton RS Jo'f. t; 
Ash Balance, % - As t1easured -
Ash Balance, % ­ Assumed £5 /00 

Overall Balance, 'fo 100,7 
Carbon Balance, % - Organic 9<)'/ 
Carbon Balance, %- To~al Cf7Jf 
Hydro~en.l::Salance, fb -~c <69,f-, 
Hydrogen Balance, " - /0';(.3 
Water Balance 1.. ~, 1"1-'7,6 

MISCELLANEOUS 
Avg. RetortL,P, in H20/ft 0.7(, . 

L1P Above Air Dist., in H20/ft Or'7 

NaCl Soln., Wt % -
NaCl Rate, ~al/ton RS , ­

CO:!!!J.llents: 7.......r7~ 2.,....... :;~~n.(J A', , . '? 0"7J ""1:; ,c;-o-v 1"",/r. .~ ~~-., 

~ -, L_~...t;~ ..--/_~.....1 J 5-t.:J~ ~ 
v 

.J'../- ..::rj ~~_::;r- .,..., .~.# 'It!.,, ~ JA.Y-- ;:15'/ 0 

*Measured Recycle + Dilution Gas
** Oil Mist + Condensibles to 7;- OF*** Rates are for moisture-free raw shale. All shale analyses are on a l'1'I"'~ -"'....J, 0­

free basis. 

Signed kcf£~___DATE Air ;;L.!>-, 17~ 7 OSRC-10 

( Revised 7/19/66 
-
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f//1\100 

2080, T~C-I036 5-15-67 P~2 
t 

~. YI~LJS 
FAY 8.510E: 01 DlYGC1S 7. 7t7~ 0,3 ~~ISTF.'\ L237E-01 
H2 3./~73S OTHER 6.9452 01 lJ~·~RSTC 1.501 r- OO 

2.3 1.::; t'CHI! 9.260E 81 02 .-' ,- 0 1 S5Y 7.9?LlS 01 
CO 2. ISlE C()2JSC LI.353E 01 Li~ H? 0 I .022E 02 

') 	 ?flll!~CD2 2.?22::: 'J3 OILCOl - I .~. 01.".. \...,.. 

B. ~ETE~~D G~S RATES 
CG 1.llt~ 011 DIL 2. 3 ~ 03 0V~NTG R.266S 03 

AI~ 5.998E 03 Tl~CG t' •.36;~S: 04 IGF' 0.0 

c. 'jOL UT 8., H\lHI VALUZ OF V2NT G~S 
. 	 hIS 2.9413[ 01 HVGT 4.912E 02 

TU 6.~565": 01 

J. CO~3usrION P~ODUCTS 
C02C ~s. ~) 9 7 ~ -COC 1. 9J7~~ H?OC 2.679S 01 
CHR 1.116:~ 01 CO~3CP 1.1I55E 01 

E. '''1:~T::~I~~L IN 
C''"'PGCIN 2.305E 02 ,L?·· 3.956E O~~ O;:(H? IN 3.2/J7E 01 

·~·lAT IN 2. /j<:'2:-<: 03 

F • .ATE~I~l O!Yf 
SC\J(3 Ii. 7!S II E 0 1 CO'<~C 2.259:::: 01 rJ\Il:!: Ttt 4. ,30 7 :J 1 

nr\GeOl 1 ./1/]5;;: Cl2 O?H?VG 7. 1:n::: vV CO:(i':H ?'.331~~ OJ 
lJ:n~:TC 11.5.30 S JO C? H'? OL 1.907'£ 01 O?COLP 5.2(:'3 01 

r,r:;rrr-DO~CVSP 2.0~)7.:.~ 01 \"... . ',,-.' .J;) ~ 1• 17'):~ 01 1-(Cr;\lG~ 6. 1I?:: 00 

G. '~~ TS~! ".l ~ t~ L f~ ~\}!:: Z S 
(\7 - i',­OV 1. OOS!~ 02 o'=1 H? 2.956~ 01 02 Sf-iL 1....) , ') ,~ 

ASH G.O Te 9.7.38". 01 :}] 6. TF.R 1 . _ .... , ........It::.''1,r,' 

OF' 9.5077. 01 r H? 1.016':: 02 G,-j.SL 7. s::: 
·~S - 1 • C)OO;:: 00 

H. H;::I\T Hi 
')(; Ct18 5.f:32:<: 05 OH? OC 4.0'39F. 03 !Jf:l.IR 8. 168':1: C3 
0P~C~ 5.3ESS: 01 QOllC 1.2022 OLl ~qCYl LJ.3S1~ 04 
1S IJY> IN 6.31,"3E C] 5 

I. H2:AT OUT , 
m~C02D 2.1i54~~ 05 ~!{E D '::1. 233 ~ 04 0H20V 4.79'5t. all 
~lIQO 4. 826~ 03 QOFG~3 ."3. 59Yi 04 OSS 9.3 /10E 04 
Qr;iI\SL 4.3142 03 LBlO 0.0 HZTlOS 1.057£ 05 
QSW'jOT 5.31·3S 05 

J. :~ I 58 .,\>IF:GUS 
O~C5S 1• 705E 00 V?CIL 3.236E-0,( l 4.3/10S 0.3 

..,
VD:,~. ,. ~l • 192~ 00 f,JJCG 1 .470~ 01 P'=:OP 1 .560~ 01 

Ef~J 'f; f.':; 

EN) our T 



HEAT AND MATERlI.L BALANCE FOR PILOT RETO:nS - DATA SH~ET 

.. 	 OPTIONS: 

r. 	 S Enter "I" 10 Calculale will, Sp.,nl S""I., Rot., anel A=" AnatY3es, 

Or "0" '0 Colcu/ote wIt" !,::::a:;ureel ROI"S, 

Or ".J" ,., Colc:ula,., wltf. Raw Shele Rale and Ash Analysl!:s • 


. 2.- At Enter "J" 10 Calculate wIth /'Iea=vreel 1.!ol!!:lure "Mel !.lIsl, 

0, "0" '0 Cakulate 'rom Vent Pur,)" Dan. 


3. 	 H Ent",r "'" to Calculate us;n; Retort 112, 

Or "0" to Calculate usln; Retort #3. 


• OSRC-9 
--~....~-' Reusc'!L..5L1LQ1_ 
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LAB01ATOR.Y ANALYSIS SHEET 	
f 

ANVIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampled ___~S:....---_-~/:~(,~,-.....,:t;......:.-7_ Run No. (3 //?:f'b 7/f')J/}/S 
I-/CJO jlr/l//J$ /aT/J/--­

Sample Time: RS 0 (, I s1 SS til $--. 5,q/'Y7P~£ 

. 

YJufJi FISCHER ASS~ 

J7 (C)RAW SHALE SPENT SHALE 

o RETORT SHALE HOISTURE 

of/ /. 0 ~ .s--r-­wt % 

~.5-' ? 

e /13 
t? ~ IJ(jy RAW SHALB FISCHER ASSAY 

.:MOISTURE .~ 
. ­

6'... ~2 wt % 
2.2 
I «t• 

/2.:< 

/2.:2 

1J1!lr::OISTURE 

P(z)CJ..:26 
CARBON 

HYDROOEN 

'/;1. q 

~0 Z/?0 ~® C; •.26 

BENZENE EXTRACTABLES 

O_e_ O_e_ 

Gal/Ton 


SeG., g/ml 


Oil, wt % 


Water, wt % 


Spa Shale, \1t % 


Gas & Loss, wt % 


COKING TENDENCY 


wt% 

wt % 

,-_. -0 
wt % 	 . /,,'< /1 

-~~J. 

. ""'-~'O". 
~ % 

SHALE 	 RICHNESS DISTRIBUTION 
(See attached graph) 

SCREEN AI\T!~LYSIS 

(See back of this sheet) 

\ 

All results are "as recei\ed" unless noted. "Moisture" designates the moisture 
content of the -48 mesh material used for "Ash", "YIineral C02", "Carbon",·and 
"Hydrogen". The "FA lvloisture" is for the sample used for the Fischer Assay. 

wt % 

wt% 

cm~TS _________-'--_'____________________ 

. DAT.E 	 Cm1PLETED ___M_AY_l_8_1_96_7___ CHECKED BY P'[;~
-~JI',£...Lj<~:::"0";'S=R~C~_-=C-12A 

Revis~d 6/20/66 



LABORATORY ANALYSIS SHEEr 

ANVIL POINTS OIL SHALE RESEARCH CEt-ITER 

Date Sampled 5")L·, l? 

.LIQUID PRODUCTS 

D3 PUMPOllT T3 . PUl1POUT. ­

1 21 3 


WATER, wt % /lI,Z1 

GRAVI'l'Y , 0API 
 19- Z 

OOIL ASH, lvt % 

o DISTILLATION (See attached sheet - OSRC-24) 

~~ PURGE PRODUCT 

OIL wr, g , ,q 0"6 () 

WATER VOL, ml (), 0 

GRAVITY OIL, °API, /-/:J.. 0 

t1{ , VE~!T GAS 

(j) NAJOR C01vlPONEr!TS . o Cl thru C4' plus n-Pentane 

C02 .6 S' ., g vol % CH4 • v~l % 

02 o :3 " CiI4-C2H6 " 

N2 Jr...O.g' C)Ha , " 
CHh I • z.. " C3H6 " 
co II 

" 

A-x=' i C4HlO " 
H2 Lj • f)' n C4HlO • "" 

o • ..., .Ar " ~C3H6 " 
0thers O.~ " n CSH12 • " 

?c 0 CARBON, tf~ ,'5 Ibs,A-ISCFDG j( C)O HYDROGEN, '0 _ ,)'9.. lb~,hIsCFDG 

-
COl'IlIE't:"TS 

DATE COHPLErED ---- ­MAY 181967 CHECKED BY ;yy:/E'l..::J 
--.-v'-l/'....JOSRC_12B . 

(Revise~Sj3L66L_....____~ 



" RUN ~~~~~~N ANAL~A~~~E N~.A \. SHEET D~~Y-.;~~- 6; 

UNIT .,:f;t.:_3 DESCRIPTION 7Zr7"r-~4 . 
APPROX. SAALE SIZE 16':'" I SHA~-<ING TIME 
TOTAL SAMPLE-uWT. GROSS ~/.;-:"?, - TARE 

l~·~""'\ 

~"-) 

~J: NUM9E:RS IN PARE.NTHE.SES SHOULD 'E>s:. USEe WHEN 'THESe:: 

SCREEN SlZt::S REPRESENT THE: TOP OF' THt: SHALl.::: 


- SIZE RANGE. 


REMARKS; ______________________________ 

SCREE.N SIZE I WE!G!-ITS I 

/ 
SCREENS [OPENING I t: IGROSS TARE. NET Wr. 1'1' SCREEN' ~I-' :/'1. '! 1/ % ICVrt1. %, % 
REQD. SI ZE iM .... SH I LBS. LBS. RETAI~jED SIZE D\ ,,, /Di. RETAINED RETA!NE.D PASSI~lG I 

I . 4.25 I ! II 4.25 1 I I I 

3.001- - 2.50 

! 2.00 

I 1.50 

1.05 

0.742 I 
0.525 

0·371 

•i 

••...., ""i 0
c:--,.,," ("',..: J 

") 

::,~ i.~ , ..:2- r"~) I] ~ ~~ 

3.00 ,(3.125) 1(0 • .3200) 

(0.3809) 
0.36.36 

0.4444 

0.5714 
(0_ 9190] 
0.7843 

1./16
"'" ,~., I ,",,' ..' / / I":.0. :,./ .,' l. " I pt" /, , i I I--=:"=-:"~..j-..:.;;";::;"';;~-j--:.~":"" 

i.~ F;:< ? I /!i~ ,'J. I ':),1 I II I I u· 

I- j I ,.. .. I I . '..' ,) , I f----+-=..::...::.:..!...--t--=.:..!..::...:.-+----t----:---~I 0.263 f 3 ' Ci/j /:;/ '.' I 7 I' 0.263 3.154'1 

O. J85 4 _{Jf' ,b / ~~ -:,' / 6 1---=0:..::...1:..:::8:..:::5~..::::o:.:::,2::!:2:...:..4-+_4:.:..,:'4..:..;G::...4=-+-__--I-__--1__-\ 

I 0.131 , 6 I /J,ri,./ I /~,;' I 11/1' 0.r31 10.158 I G.32.CZI If 

I 0.093 I B ,.:"r" :';' ,-:) (.0, L-:' O! 0.0931 0.112. J B.928 . 

0.065 10 /CJ/:J-. /9.--;) /0 !t-=0..:...O=-=S::..:5~__-+__-+__--t___r-_---1 
PAN /7 I.;Z c2 I, a , ..2-11' f--R-~_N_+--_-+--__r--_t--__i-_-l 

TOTAL ON SCREENS AND PAN I J-j / r; LOSS 
LOSS (BY Dl FFERENCE:) ...... I I I-"'-=O":"':j:...:AL=---t---+---+--~-t-~--j-----j 

TOTAL SAMPLE WEIGHT .LI),D 
, ..... rn 
L1'Bh\Dt 
YE rtI 

•1-817'\Dl 

Da 

D'v 

ANALYSIS BY ;]".:'J./;~' / ... ',t ;',/(:, 

=NET -!/,:J t cJ } 

.. 

I, 

~m ITBm X. ! 


~fart\ Xi IDt 
 I 

~11\I 1';;rl\ X' Dt1 i 

OSRC-4 

RE.V 9/66 




~J 

! 

" 	 ,..i 

'. ScREEN. ANALYSIS 0, fA St-1EET . (TY-LAB). t~ 
RUN NO:e· /036 - '15' .,' SAMPLE NO. ' DATE "L- /'1- G./ 
UNIT # "::f 	 DESCRIPTION 7 t ;/~/./.,. I 

APPROX. SHALE SIZE ~! - / SHA!<ING TIMe.. .5 /',," ~ tAJ . ANALYSIS BY ,1-;. ,'~, Ii ;;., J. - .;z,- C,/,(I,­

TOTAL SAMPLE WI. G OSS ~J9, (')- TARE ,~-':; =NET /1~7:'/-...-- ­

SCREEN' SIZE WEIGHTS ( I 
SCREENS OPE:NING IMESU GROSS TARE INET wr. 

t. 
Ic: CPr.EN! " !;t. % CUtIl. '% . %V ~L..... I D#I -;,;

REQD. 51 ZE i i •• LBS. LaS. iRETA!NED ! SIZE t Dt RETAINED RETAlhlSD PASSING 
. 4.25 ' 

! I 4.2.5 

3.00 
I I I 3.00 (3.12~ (0.3200)I J 

2.50 
I I !I 2_50 1(2.625 i (0.3809) 

,2.750 0.36.36 

2.00 I 2._001 

II 2.2.50 0.4444 

).50 I I I I 
I I /.50 1.750 I O.~ZI4·, 

1.05 I -::J,:) ,I I LZ21 ~;;~I ! 1.05 
(1.0137) 1(0- 9199J 

I'1.275 ·~.7843 

0.742 I 1/,1'1 -:7 () • .,,1 ,., ,', '11 0·742 0.896 I./IG

I 0.525 3/. 'i . . ,-, 
/"7.,;) 0.525 I 0.6.'.34 I 1.577", ..:; 

I 0·371 
j / '/ .,~! .5 . / I O . .371 I 0.4-18 I ,2,232i ~I//jj " ", ,~ ,,,,,.... ) 

0.263 I I
3 ;://,,3 /,-;/ . ..:d 3 1" 02"'-) I. . 0 i I • 0':' ; 0.:.; 17 3.154 

0.185 I 

1'7. ~I t 'I 0.l85 0,224 4.464­4 ::?{~ ...~ 

j 0.131 I 6 /1,1 JC' ·>1 / / I' 0.:5\ I 0.158 I G.32.9I j _ ) 

I

I 0.093 8 ",?'l • ,./ I 
,0 I J 

I ..... ,,", t ... J i"", .-; i 0.093 0.112 B.9ZB 

0.065 10 ) '?, !? J.~I ,21 / "II I o. OS 5 
' : 

I 

PAN '" / I ,_':' i I PAN::J /, ,-::; 0<. ,(; I I 

- TOTAL ON SCREENS AN~ ~AN I ~s I ('I LOSS I 
LOSS (BY DlfFt:.R\:.NCE) f ;! TOTAL- i 

TOTAL SO-.MPLE. WEIGHT . I /-/IY.1! ! 

$!.f 	NUMl3~RS IN PARE.NTHESES SHOULD BE. USED WI-IEN THESe:: 
SCREEN SJZE:5 REPRESE.NT THE: TOP OF' TH£: SHALE: 
SIZE RANGiE. 

REMARKS; _________________________________ 

L.: m ,'5"rn i"Bm x~_+B.1\Dt 
~m • / yLm .

;.8mDI k-tBm Xl Di 

Da L~'1M Xi Di. 
Dv . - .. 

OSRC-4 

REV 9/66 
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,~CR EN~, ANALYSlS Of -A SHEET (T\(-LA8) 

RUN NO~~~ /;; ..?tG~ ~';I SAMPLE NO. ' DATE ,.~-/7·~ r:? 

UNIT /L ..:::;.;. DESCRIPTION ,.': ;.::<.,' {-:'. ", 

APPROX. S!--iALE SIZE}> ~'" / SHAI<!NG TIMt- ,A2 /7,'/'// ANALYSIS BY /\:::" I.;!!~/:. ' ,g(1)'(!~ 

TOTAL SAMPLE WT. 'GROSS "-::U,,,h'" - TARE .}/ =NET_:J, ,/,/ 


SCREEN' SIZE WEIGHTS : I 

SCREENS!OPE:N1NG " GROSS ITARE. 'I NET VIr. I SCREEN I . -,Uo 1/ j % CUt'1. % I 70 

REQD. 	 I SIZEMESHLBS. ,LBS, ,RSTAINED, SlZE D\ ", /Di IRETAINED RETAihlEOlpASSI~lG I 


I 4.25 I I 4.25 I ' 

3.00 I I 	 3.00 ,1(.3·125) (0.3200) I 

I 


2.50 I 	 I I 2#50 1(2,62~) 1(0.3809)1

2.750 	 ,0.3636" 

, 1 I I IIII 2.00 1.2.250 I 0.4444­

..II I 1 7' III /.50! 1.7!),? I 0.5714 ! ! 


L? tl / ?---I ) OJ" ,';' I
I 

I, V II /.05 I(::~~ ~ (g:i~!;) I j \ 

1_1 "1 .•2.\ /, /'.~\ I ,Ci / 

! 

I' 0·742 './16 I ; ; I
0.896 

I 'I ,-/ / • r: I / 0 -2'" ­
,r :'),C"' I I"~:> 0.6,:.4 1.577! I I j
,I 

O.~71 0.44-8 ,2.232 I I I ! 


-+-----'-_-+---'-----'-_~....::....:...-I--_+l I I O. 263 ! o. 31 7 . 3. 154 


, ".- '< :, /,/ I 0.185 0,224 4·461-

I 


,-A' l I I ~.

/:~i,.:.·, 	 r/_ I' 0.'.:;;1 II 0.158 G.32.'.:) 


I ,') t. /-:-	 I / 1-1~O~•.!:::O:..::9~3~j.2o~.1~12:::.......+.!::8~.9~2~8~___+ __-t__~ 

la ~ 	 0 0.065/ ( tI--~ 	 J 

I
PAf'-J I / t 8 PAN 


"" TOTAL ON SCREENS AND PAN LOSS
Id {; /7l

LOSS (BY DIFFERENCE) I i j I TOTAL 


TOTAL SAMPLE WEIGHT ~ 
~* NUM9t;;RS IN PARENTHESES S\-tOUl,D BE. USED W~IE:N "IHE,SE: 

SCREEN SIZE'S REPRESENT THE: TO? OF' THE: SHALE: 
SIZE 	 RANGE. 

REMARKS; 

-.::::'rn "" In 	 '~,.Sm Xl.L.+ 8MDt 

IY ,....,rl\ • _1"1'1 • 	 / ' 
~;-8m X, DiL:t-St"DI 

Da i:~tflXi 	Dl 

D" 

OSRC-4 

RE.V 9/66 
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