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

GAS COM3USTION RETORTING 

DErAILED RUN SUMHA.tlY SHEET 


Date 7-/-67
-;;::;­Purpose: 7,) ,//.'2 r:......,.........:.... ~1'-4-:"j1::.J....;t::: ~p ~rA..,. '(2.../ t.-...n.:r.< I 

~d 4-04 .....1,,,,
- ;!-~ 
J0t.?,..,~~ (::;(;,~:::t.;, t:Z....~."J 'A,,,,.7.{ .../-..:-1- I'V....../ ('Jt;/"J d...t..."'C.:t::;;;....... "~) 

.,GENERAL ' SPENT. SHALE PROPERTIES ~ 
Run No. ielo1ct-3 
Length. hours l7 
Retort Type Number /2().\2It

Oil Recovery System Number 
 (2-'2­
Total Raw Shale Charged, l~. /6Z, ~t:; 
Bed Height above, Dist., ft q Yz-­
~ Air Dist. ADYI 

ed Below Air Dist., ft t.. 
RATES AND QUANTITIES 

Raw Shale, Ibs7(hrj(ft2) 4-9?­
Spent Shale, %of RS '?, 'X, (J 


~iquid Product, Ibs/hr 
 2'1-7(. 'f 
Oil Collected, gal/ton RS 7/. :: 
Air, SCF/ton RS (dry) 45CJo 
Total Recycle';:-, SCF/ton RS (wet) 1/47{) 
Dilution, SCF/ton RS ,(wet) -
Calc. Vent Gas SCF/ton RS{dry) ~o 7&. 
Gas Losses, SCF/ton RS(wet) 441 
Propane, SCF/ton RS 2f>./ 

TEMPERATURES AND HEAT BALANCE 
Retort Offgas~ OF /4-S 
Spent Shale, F /,., 0 (,13 

Raw Shale-'- OF 9:5 

Recycle Gas Inlet, Of 
 Z-t..5 
Dilution Gas Inlet, OF -
Air Inletl OF 11f:j 
Retort Air Inlet, F I/<g 
Heat of Comb. ~rntu/ton RS 4-::;z. 
Heat Lost, l~tu/ton RS /60 

RAW SHALE PROPERTIES 
Fischer Assay, gal/ton RS Z6< 2. 

Oil, \\It % /n.O
Water, Wt % ('). 7 
Gas, Wt % 2.5 
}fineral C02, Wt .J 17.6 
Ash, Wt % 68,2 
Moisture, Wt % (Uncrushed) /,0 F-,1: 
Carbon (Total), Wt % /6, )' 
Hydrogen (Total), Wt ~ j,t7 

Ylfll - Z y,. II 
;> _~ passing thru 

Nominal Size Range, inches 
0·37/ 

98 %passing thru 7, '5'0 
Da /i 071 

/,5'78Dv 
<gs-oL; tl (- (Jur-nee. Or ! 

Comments: I 

Fischer Assay. Gal/ton 0.0 
Mineral C02, Wt p /5'". '7 
Ash., Wt ~ <;JZ, 2 
liarbon (total), \JIlt % 6.57 
Organic Carbon, \1jt P Z./~ 

[Q~ogen (total). Wt % 0,1'1 
LI PRODUCT PROPERTIES 
Oil, Wt % 13, G 
Density, Ib/gal 7, ~o'f 
Gravity, API I 'It 5 
Ash, Wt % -

PRODUCT GAS PROPERTIES 
Water Vapor, Ibs/l"ISCF(dry) 6,3
Oil, I bs /I'IJSCF l dry)-l:-i:­ 0.200 

Anal;y:sis (dry)
C02', Vol %. 2't;O 

O,(}O?, Vol % 
N2 + Argon! Vol % >1.7 
CHt" Vol % L.5 
CO, Vol % If;o 
H2 .. ' Vol % 6./ 
Other, Vol % ·5, Cf. 

Gross Heating Value\calc)~Btu/SCF / Z.S 
Carbon (Total) ~ Ibs/r1SC? (dry) IZ.2 
Hydrogen (Total), Ibs/MSCF (dry) '/,0/ 

YIELDS A~D BALANCES 
Oil Collected, Vol %RSFA :; I, i 
Oil in Gas*'~2 Vol % RSFA 6& 
Oil in Spent Shale, Vol %RSFA 0.0 

Total Oil Meas., Vol %RSFA 8'2, '5' 
Carbonate Decomposition, % 7-S.' 
Water Recovered, Ib/ton RS I, D ",/. 
Ash Balance, % - As 11easured -Ash Balance, %- Assumed f?.(.t 1... CJ 

Overall Balance, % c:;C;, <f 
Carbon Balance, % - Organic 1&·5 
Carbon Balance~ % - Total 1'1,0 
Hydrogen tlalance, %.. - Organic '76.'1 
Hydrogen tlalance, 'to - Total 95", '3 
Water Balance, % loP, "3 

MISCELLANEOUS 
Avg. Retort .c,P, in H20/ft 0.74­
~p Above Air Dist., in H20/ft (j.77 

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

*Measured Recycle + Dilution Gas 

*'1:- Oil 11ist + Condensibles to . '2.2 OF 

~-r."* Rates are for moisture-free rat; shale. All shale analyses are on8.m,....t..,.~l.~-·-· 

~.-. ~

free basis. 

Signed ~~~.~---DAT~---i"'7 / S'/ (96'7 

. 

OSRC-10 

_~Revised 7/19/66 

• 



-
.",

//AI00 ..c" 
",,> 

2080" CI049-~ 7-1-67 

A. YIELDS 
FAY 8.186E 01 DRYGAS 6.076E 03 MISTr~A 5.949£-01 
H2 3.707E 02 OTHER.. 2.370[ 02 UNRETO 0.,0 
CH4 t .398E 02 02 0<>0 SSY 8.297E Ot 
CO 2.; 431 E 02 C02 DEC 2 .. 505E 01 MH20 6.04311: 01 
CO2 1.458E 03 01L.COl 2.145£ 01 

~> B. HETERED Gl\S RATES 
RECG 1.191 E 04 OtL 0.0 \'JVENTG 6.4381': 03 
AIR 4.585E 03 TRECG l'i1197£ 04 TGF' 0.0 

C. NOl \4T & HEA.TING VALUE OF' VENT GAS 
MWWG 2.917£ 01 HVGT 7.612E 02 MWDG 3.064£ 01 
GBTU: 1.253E 02. 

D. COf'iBUST ION PRODUCTS 

C02e 6.338E 02 COC 2~23611: 02 H20C 

CHR 1.1 SSE 01 cor'1Sep 1.1 SOE 01 


E. f>:lATERIAL IN 
ORGCIN 2.364£ 02 RSR 4.936E 02 ORH2IN 3.239£ at 
MAT If" 2.375l! 03 

F. MATERIAL OUT 
ORGCVG S.I11E 01 CO~EC 3.616E 01 UNRETH 0.0 
ORGCOl 1.408E 02 ORH2VG 8.623E 00 COI{EH 2.224E 00 
UNRETC 0.0 ORH20l 1.858£ 01 OReOLP 5.955E 01 
ORCVGP 2.162£ 01 ORCSS? I.S30E 01 HCCVGP 1.012E 01 

G. NATERIAL BALANCES 
o VALL 9.985£ 01 ORH2 9.085E Ot 02BAL 1.014E 02 
ASH 0.0 TC 9.896£ 01 \<JATER 1.083E 02 
ORGC 9'.647E 01 TH2 9.583E 01 GASL 4.414E 02 
ASHe -I ~-OOOJ! 00 

H. HEAT IN 
QCOt-lD 4.319E 05 QH20C 1.070£ 04 QAIR 2.110E 03 
QPROP 3.056£ 01 QOIL.C 1.172£ 04 QRCYL 4.444E 04 
QSUMIN 5.009E 05 

I. HEAT our 
QMC02D 1.428E 05 QKEROD 9.840E 04 QH20V 3.765E: 04 
QLIQO 3.254E 03 QOFGAS 2.073E 04 QS5 2.029E 05 
QGASL 5.154E 03 LBL055 0.0 HETLOS -1.00SE 04 
QSU:-'10T 5.009E 05 

J. f1 I SCELLANEOUS 
ORess 2.179£ 00 VPOIL 2.002E-01 TGL 4.543E 03 
V?~1 u Q.::..~ \....,;.;~4:..:A \'leG lc>l67E 01 2,,612;;: 01 ' ~..,o Art' 0,:) f1[:OP 

EiW !·!ESS/~ 

\."" ~ ~ '., ~< .... - ­
,," 

• 




- HEAT MiD MATEI~If.. L eALl.NeE FOR PILOT RETmns - DATA S!-l~ET 

~ USER IDENTIFICATIO!~ ~ LINE # 

0 ' ___~/6 f" 9 ~ 3 	 7-/-0/, 
, 

WRS OLRS TRS B. MRS 
<; ,L2Q:LQJ 9.3'~ 	 12725'8,.&1 

GRS CORS 

2 I 2, 3 I [ /7]] 
. 

" 

CRS HRS 

3 1,~/?sJ CL;~Jl 

CRA MFA TA 

'f.f.-o 4 
'L 

Vb?/. L=oJ [. L ,0 I 1 //8 ] 

",FRG TRG 

C~-OloS ,_LL~ [ 2t,,~ ] 

CROG MFOG TOG POG 

6 	 aI 0" ~ 1 Co~ 

, P TP . PP W 

. '1 'IT.8$1 I o.£] 	 1275.3 

YlSS OL5S 	 5S 

,("" 8 LQt'G [ 0,,01 	 0,0 
COSS ASSS 	 HSS 

·9 [75 .1], &-'2-, iJ 	 0./9 

OILLE? COL 	 DOL 

10 [ Z2&-'I .3] ,8-9--. /] 	 76 804J 

CRVG MFVG .TVG, we 
11 [/6 0 1,31 / .Dl 2(,3 0. 0 1 

RAW 
S~IALE 

TOG 

[_/#5 ] 	 <E' . 
WA lBHL 

Lei, I '7-, 0 <-'-. AIR 

'CRTG MFTG «__ RECYCLE AI[c} 	0 ] o:tQJ , TOTAL GAS 

<-- DILUTION G. 

N PROPANE AI 
<;-- NUCLEATINI[ 0.61 AGENT 

}SPENTTSS SHALE 

1 &O~ 

WLP 
LIQUID

[ /90 ,II 	 ~--PRODUCT 

M 

CO-I (; 

CG 	 COOG OG 
VENT

12 I /2,Zl 	 2-¢- .01 0,,0 GAS 

MEG OTG 

'13 'I 2,3 I 	 ~_'7 
", 

CRVP 	 TVP PVP 

14 5,71 	 LL 7 0 25' I' }VENTTvpe 	 VPW GL " . 	 PURGE 
15 liz-- ¢#,ol i;#& I 	 ~' 

511.1£ 

OPTIONS: 

I. 	 B Enlu ."" to Calculate Vlirl, Spent Shole Rate ond Ash Ano1rses, 

Or "0" 10 Co/culate witl,I.~"asUfcd Rol~-<. 


Or ".," 10 Cofculo.te wIt:, Row' S,'.",h Role on<l Asl, Anoly$~:;. 


, 2 ...., Enter .. ," to Ca/cvla/e ",III, f,~oCJ::;ured M"I.lvre ancll.\J"t, 

,Or "0" 10 Co!cul::1t" 'rom Vent Pur",,, Dota • 
. ' 

J. 	H E,,'er ..," to Colculofe IJsing Retort 112, 

Or "0" to Calculate usltl" Retorl 113. 


, OSRC-9 
Rpvj;;;:,p'd 

.. 


http:Cofculo.te


LABO]ATO:=f.Y ANALYSIS SHEET 

PlVVIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampled 7/;;! (. '7 Run No. r. I (l L/ ? - '3 
.... 

Sample Time: RS 0] "H/'; SS 10: if ,S/ 

. 
,.,-f FISr;HER ASSfl.Y . l~ 

t29RAhT SHALE @SPENT SHALE 

1.'1 

I ' "7 

g C. J 

:6 ,'5 

.<te I{t- ': 
~rrNEnAL C02

r25 I}. 5" . 

ASH (SHALE)

t250 ·" 

CARBON 
/ 
/'\f-V\ If

"V \.!Y It-- ~ 

HYDROOEN----......... 

{)'(8) I· C:& 

0, ~ 

k~()M 

Q)'~.~. '7 

Q).12_,,2,...>....­

{>
® 0 • I 9 

BFNZENE EXTHACTABLFS 

0-,- 0-· ­
All results are lias received lt 

Gal/Ton 


S.G" g/ml 


Oil, wt % 


Water, wt % 


Sp. Shale, wt % 


Gas & Loss, wt % 


COKING TENDENCY 


wt % 

wt % 

wt% 
o 

. 

.0 

o RETORT SHALE HOISTURE 

(J /, () wt % 
~-<: 

r:;J., RAW SHALF FISCHER ASSAi 
'-,&( J10ISTURE 

O,S3 wt% 

SHALE RICHNESS DISTRIBUTION 
. (See attached graph) 

(See back of this sheet) 

content of the -48 mesh material used for "Ash", n;vlineral C02"; !!Carbonl!, and 
"Hydrogen ll The "FA i'Toisturel! for the sample used for the Fischer Assay.• 

wt % 

wt % 

unless noted. "l'1oisture ll designates the moisture 

JUL 5 1967 CHECKED BY--.--.. -- - ......., .... --_.•_---­
b.s[tC"'J:2:'~ 

:Rrurised. 6/2Q/-",-,66~_ 

.. 



LABORATORY ANALYSIS SHOO 


ANVIL peINTS OIL SHALE RESEARCH CE~1TER 

__ A _­

Date Sampled 7-,2~_-~t....:..)__ 

-

:=_1 r $1 *** I'..... .*:Ftr 

IJQUID PRODUCTS 

T3 Pt.JHPour •D3 PUHFOt.J1' 

I 2 3 1 2 

l'lATER, wt % 0. ({ '\ / 
7 

GRAVITY, °API ) '/, 5/ \-¥ 
o on. J\.SH, ivt % 

~ DISTILLATION (See attached sheet - OSRC-2u)"-----------------_._--------_._._"-------­
VE~T PURGE PRODUCT 

WATER VOL, ml .,>((. 0 

GRAVITY OIL, °API 'III f? 
------~---- ---------"_.,._-_.... - -----,-_._-----_._._------­

/-( VENT GAS 

~ NAJOR COl1POllEVTS o C1 thru 04, plus n-Pentane 

CHECKED RX,. 


• 


http:PUHFOt.J1


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

S(,REEN'" ANALYSISD -TA / SHEET (TY-·LA8) 
,,/ ~ 2RUN NO. Y, j.~ 1"-" ~.:3. SAMPLE NO.' ~ 7., \.,<~ ,.' DATE ;'1- .""2. 

_~I/ I' .J" 

UNIT .,/?:/;' ~'/l:~~ DESCRIPTION_/______________ 
APPROX. SHALE SIZE i-:;: ---;'1, "~·-SHAK[NG TIME Ie) ANALYSIS BY (I/>; l;Ze:: 
TOTAL SAMPLE WT. GROSS ~ c;, 3 - TARE" _6. =NET ;':'-;J, ,(/' 

, / 

SCREEN' SIZE WEIGHTS 

SCREENS OPENING MESH GROSS TARE NET WT. SCREEN Di ~'{: Yoi % CU~/i. % ' 
REQD. SIZE j . LBS. U3S. RETAINED SIZE RETAINED RETAINED 

4.25 I 4.25 . 
3.00 I 3.00 (3.125) 1(0.3200) 

2,50 , ) '1,? i/~, 7 g,S 2.50 (2.625) 1(0. 380S) 
2.750 0.3636 3.9~ 

2.00 I ";2)9.7 ,') ;) .. ~? /::? (" 
I 2,.00 Z6.0{p2.250 0.4444 

I 1.50 .l} i), i) J";l ,.... 
" \..). ~l 

'/ r:' 
I (') I ... 1.50 1.750 0.5714 2{"·2-7 

i.05 
I 

)'~ r' J/,)! /.05 (I. OS?) I(O~ :;)199) 18,15',;;'O,f-­ ' ";'! .""'. 

I 
".275 0.7643 

0.742 (''/ If; , ') ,", ','), :::: " ? 0·742 /z,zb/, 0.896 I./IG 

0.525 (/ (/ :1. JV, ( ../ "/
'J I 0_525 0.G34 \.577 '1r08 I 

O~371 .':i i . C; 
I 

,.1. !" 
I ..., .. I1.'1. :;.; II· O • .:>71 0.4'.8 i 2,232 1-,19­.!.' .,' 

0.263 3 /10 .. ~! 16 ,.-" ...-; <") 'I 0.2631 0.3/7 3.154 3.~O, ".oJ 
0.185 4 r ~' /~ ,(:l /t.J I 0.)85 0,224 I 4.464 . (),(pq...l' "/ I -' 

0./31 6 " ,,,' , I ,,0.r31 I 0.158 G.az.s I ('), I&.,; . 
, ) , , I ._/ 

0.093 8 .l; 'J, r :') ....'\1 ,C{ ,0 0.093! 0.1/2 8.928 0 0,,9::,y 
0.065 I /0 ,C; « .!", -] 

, I 0.065 6, I GIi' I J 

PAN Q:),() ,-, , /~ 
. .,: I.­ / I I PAN ;J I t,(p 

TOTAL ON SCREENS AND PAN ( J K 1\ LOSS_I 
. 1.:05S (BY DIFFERENCE) ,0 l. TOTAL i 

TOTAL SAMPL.E. WElGHT (r; :'/ 01 
----~--

2:~h\Dt 2: m I
1'8111 Xl. 

% 
PASSING 

c;'&, GZ, 

7<; 9 ('7 

1-'1, (","7 

'3) , :; ~-

I a 0­17·2:<:) 

It) 20 

(:7,0(-:;> 

t" C; C, 

/, q '2 

/,7(, 

/,7b 

/1&0 

0 

I 

I 
tl 

I 
~; NWv,SERS IN PARENTHESES SHOULD BE. USED WJ.lG:N THESE: 

SCREEN SIZ£S REPRESE.NT THE: TO? OF THt: SHALE 
SIZE RANGE. 

REMARKS: . 

Y£M . ~""c.:'~.rem Xi IDt' If), qII~L.'+-8m.P1 

/,55051­Da //0 lOU- f- 'Z.:8m Xi Dl 

i, >7~J,Dv 

OSRC-~· 
__,' - 1- _ 

http:REPRESE.NT

