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 GAS COMBUSTION RETORTING 

DETAILED RUN Sill.ft1ARY SHEET 


Date 
Purpose: 7-u eU.:t: J-. ........~ r-.. L -Ir--L -z::.. ~t1 -'t; toM /. r ......7'?': ~- ,...; A-tA-r-L ~.-t."----l,, c.. 
If CIlJ .........,·.."'·-'O.A ,/"'?::t-'" A-..f!L ......zt ~~:'r ~ ..J., (tv~ /,(J~__ ) 

GENERAL 'SPE~IT. SHALE PR . 
Run No. C/c)(l-2-'3 
Length, hours /"Z-
Retort Type Number !?CV[I 
Oil Recovery System Number (J~ -?­

.sTotal Raw Shale Charged, J,bs... / "]0. go 
Bed Height above Dist., ft 9Pz_ 
~ Air Dist•. ADD 

ed Below Air Dist., ft II? 
RATES AND QUANTITIES 

Raw Shale, Ibs7{hrj(ft2)' ,~95 
Spent Shale, %of RS ~/, ~ 


Liquid Product~ 
 Z '2 'glf:] 
Oil Collected, n RS 2'*6 
Air, SCF7ton RS dry) 1540 
Total Recycle-:l-, SCF/ton RS ~wet) /2$90 
Vilution, SCF/ton RS (wet) -
Calc. Vent Gas SCF/ton RS(dry) (./ t? 4' 
Gas Losses, SCF/ton RS(wet) ctz..G' 

Propane, SCFfton RS 
 zo. Z­

TEMPERATURES AND HEAT BALANCE 
Retort Offgas, OF ItJ-O 
Spent Shale, F $/3 

Raw Shale, OF 
 Z~ 
Recycle Gas Inlet, OF '27 I 
Dilution Gas Inlet, OF -
Air Inlet, OF Iz. 1­
Retort Air Inlet, F 12'1­
Heat of Comb. NBtu/ton RS ~ 2-(.. 

Heat Lost, ~ffitu/ton RS 
 '25 

RAW SHALE PROPERTIES 
Fischer Assay, gal/ton RS 30, I 

Oil, \vt% 1/. ...,. 
Water, Wt ~ t'),,? 
Gas, Wt % 2. <f 
:t-1ineral C02, Wt % 17. ~ 
Ash, 1-Jt % (b. rt 
~oisture, Wt p {Uncrushed) c). '15'" 
Carbon (Total), Wt % If{. 0 
Hydrogen (Total) l_ Wt % t.9.1.{­

j.'l;..// - Z Yz'Nominal Size Range, inches 
5.!' passing thru CJ·371 
9ts %passing thru 2·~O 
Da /.013 

/- 418DV 
L /r, e dVl'"n er 0;:­ 8'6'0 

fischer Assal; ga17ton 0.0 
Mineral C02, t p 16'.7 
Ash, Wt % rll,7
liarbon l total), ~It % t:. q ?, 
Organic Carbon, \vt ~ 2· "<:7 
Hydrogen {total} j Wt % C),/7

LIQUID PRODUCT PROPERTIES 
Oil, Wt % '1"3.7 
DensitY',_ Ib/gal 7.7gg 
Granty, API /'1', g 
Ash, Wt % -=­

PRODUCT GAS PROPERTIES 
Water Vapor, lbsli"ISCF(drl) '1-.3 
Oil, lbs71'11SCF{dryJ~B!- 0./7, 

Analysis (dry)
C02', Vol %~ :z.r,/ 
O~, Vol % 0.0 

N2 + Ar6on2 ilol % '>8.9 
CHI" Vol % 7,6 
CO. Vol % *2 

6.9H2"Vol % 
'1.-3 


Gross Value(calc),Btu/SCF /3 C; 


Carbon~ ~ 
12. 'fTotal), Ibs/r1SCii' 
Hydrogen (Total)~ Ibs/MSCF ) /.1'1 

YIELDS A~~ BALANCES 
Oil Collected, Vol %RSFA ff I," 
Oil in Gas-lH:-, Vol % RSFA ~.'5 

Oil in Spent Shale, Vol %RSFA 0.0 

Total Oil Meas. z Vol %RSFA f( 2, I 
Carbonate Decomposition, % 2"5·3 
Water Recovered, Ibjton RS '::2,7 
Ash Balance, % - As t1easured -
Ash Balance, % - Assumed /?c;,IOO 

e;q,r:"Overall Balance. % 
Carbon Balance, % - Organic Cre;. '7 

Carbon Balance, % - Total c;. 7, 5 
Hydrogen .t:lalance, % - Organic qt. t... 
Hydrogen Balance, 'to - Total '75. '7 
Water Balance, % Cj4.4­

MISCELLANEOUS 
Ayg._Retort6P, in H~O/ft t),511­

o.<:;q,6P Above Air Dist., in H20/ft 
-NaC! Soln., Wt % 

NaCl Rate, gal/ton RS I ­...Comments:__~Gf~'?~~~/7~v~L'~~'~'Y7~~~~~~~7~/~,'_'__________________________________________r z> 

*.Measured Recycle + Dilution Gas
** Oil Mist + Condensibles to 77 OF*** Rates are for moisture-free raw shale. All shale analyses are on am~~-~L~-' 

" .
free ::!!:. 

signed__ _______..,;-=~E._~~ 
OSRe-lO 

Revised 7/19/66 



-

//1\100 
2080", Cl048"3 6-29-67 

A. YIELDS 
FAY 8.l64£ 01 DRYGAS 6.104E 03 
H2 . 'h212E 02 OTHER 2.625E 02 
CH4 1.587£ 02 02 0.0 
CO 2.56.1!ki: 02 C02 DEC 2.329E 01 
CO2 1.4tOE 03 OILCOL 2 • .I!57E Ot 

B. t-1ETEflED GAS RATES 
RE:CG 1.259£ 04 DIL 0 .. 0 
AIR 4.S43E 03 TRECG 1.259E 04 

C. MOL Wi e. HEATING VALUE Of' VENT GAS 
Mt.JHG 2.930£ 01 HVGT S.506E 02 
GBTU le394E 02 

D. COMBUSTION PRODUCTS 
C02C 6.270E 02 COC 2.358£ 02 
CHR 1.20tSE 01 COMBC? 1.033E 01 

E. MATERIAL IN 
ORGCIN 2.647E 02 RSR 3.948E 02 
MATIN 2.370E 03 

F. ~1ATERIAL OUT 
ORGCVG 5.398E 01 COKEC 3.713E 01 
ORGGOL t.609E 02 ORH2VG 9.344E 00 
UNRETC 0.0 ORH20L 2 .. 124E 01 
ORCVGP 2.039E 01 ORCSSP 1.403E 01 

G. MATERIAL BALANCES 
OVALL 9.961E 01 OfUI2 9.157£ 01 
ASH' 0.0 TC 9.753E 01 
ORGC 9.522£ 01 TH2 9.386E: 01 
ASHB -1.000£ 00 

H. HEAT IN 
QCOt1B 4.260E 05 QH20C 1.0SSE 04 
QPROP 3G 112E 01 QOILC 1.3110E 04 
Q$Ur.lIN 5.026£ 05 

I. HEAT OUT 
Qt:1C02D 1.343E 05 QK£ROD 1.096E OS 
QLIGO 3.690£ 03 QOrGAS 2.076E 04 
QGASL 8.872£ 03 L.ElLOSS O.p
QSWWT 5.026£ 05 

J. tHSC£LLANEOUS 
ORCSS 2.271£ 00 VPOIL 1.767£-01 
V?M 4.307£ 00 l>JCG 8.306£ 00 

c~m 

,s.YS~EN CLOSING 

-GOODBYE 

MISTFA 4.600E-Ol 
UNRETO 0.0 
SSY S.176E 01 
MH20 5.270E 01 

../vENTG 5.731E 03 
TGr 0.0 

MHDG 3.032E 01 

H20C 2.021E Ot 

ORH21N 3.S4i1E Ot 

UNRETH 0.0 
COKEH 1.864£ 00 
ORCOL? 6.060E 01 
HCCVGP 1.006£ 01 

02BAL 9.960E 01 
~]ATER 9.43811: 01 
GASL 9.254E 02 

QAIR 2.760£ 03 
QRCYL 4.993£ 04 

QH20V 3.905£ 04 
QSS 1.616£ 05 
HETLOS 2.473E 04 

" 
TGl.. 3.616£ 03 
PROP 2 .. 018£ 01 



. 

.... 

(. 

I 

- -LINE ~ 
~. U5ER IDENTIFICATION 

(l 

tiEAT f.ND MATEf~It.l. UAL./d~Li.: t'Ul< t'ILVI In: I Ui, I::' - llA I A ::,U t; t 

WRS OLR5 TRS S. MRS 

1 . CO=:-B.J CII IJ 	 IZ/7'i'e:; ,,9] 
~-

FA GRS CORS XA 
RAW 

2 ~o f / I z,t:/- I 17:~. I $'[; , 2. 2- I SHALE 

ASRS • CRS HR5 SP TOG 

3 I,' 'f;, G.1[] IS-- ~ 0 [I ,89] 2.9-,q.o] I· 14-0 
• 	 ~: 

CRA 	 .Til ,PA WA 
~ 

C /2/ [/~2U" [2?Z', 0 	 ~Am 
'e 

CRRG MFRG TRG PRG 'CRTG MFTG 
RECYCLE A 

5 122'11. 4- I LLt2~ 	 D~ 0. 0 J e,.g . ~- TOT AL GAS 

CROG MFOG TOG POG 

~-- DILUTION C
6· Lo~ c) [gd~ 0 ~ r=6~ 

TP . PP W N 
(;~- NUCLEATIN 

. P 	 PROPANE A 

7 U .221 (), ~J l· 1Z8,~ lZOb. rl 0,-0] AGENT 

OLSS G55 S5"S5 

' (-" 8 I O,! S' J [- (3 .e:> I O~Q] . ,---0,01 
} SPENTCOSS ASSS C55 HS5 TS5 SHALE 

·9 O.ll. 0/ ....;1 {;,83 I I () ,17 I S"/.? 

OILLE> COL HOL DOL WLP 
LIQUID 

10 I 2086.0J '?M /1, II [ 7ft 788] 1/'7r .21 	 (;-- PRODUCT 

CRVG MFVG .TVG WG OILM 


11 
 [I07..:? I 1i LI ,0 I 2.~'7 0 .. 01 L~_Q.o I 	
(; ­

CG H COOG OG NG 
VENT 

12 I /Z,!J 0 23./1 o~o I I ,,')t. ,,-1 GAS 

"tEG COG HHG OTG HG 

- 13 'I 2-.U 4--,2- I I &.1 I ~ .. TI I ) .. / 7L1 

CRVP VPMF TVP PVP 

14 2,91 I 2#2-1 I· 1& 51 "3z, }VEtHTvpe VPOIL VPW GL ~ . 	 PURGE 
IS 7'7 I Q&II1-1 I ./ t81 sa,,;; ] 

OPTIONS: 

I. B En,,,r "i" to Ca/c"lole will. Spent Shale Rate ana Asl. Analyses,


( Or "0" to Co/c"totl> wltl. M:-,o$vrca Rol",s, 

Or ".J" to CotCIJlot~ wHr, Row SI''Jle Role and Ash Anotys.::s • 

. 2. AI Enter "J" to Colculote Vlllf, /·:c:a,vr"c! Moisture: on" I.\/st, 

Or ·'0" ,,, Colcu/ote (rom Yent P.ng" Dot·;). 


3. 	H Etllct "I" '0 Cotcv/ott: IIsin9 Retort 112, 

Or "0" '0 Cotcutote 'Hlng Retort 1:3. 


·OSRC-9 
_~ B~visc'd 5;'1/6' 



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

LABO:-iATOR.Y AMALYSIS SHEET 

fo~VIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampled _..:::.t_·-_·~"?_(;,..·I_-_f.t;....~...:,/____ Run No. CI t 'I r-.3 

Sample Time: RS ()~ I S...... ; SS ___ 

; Ifo RETORT~ ;rE:!SnHER ASSAY. {)/){(' SHALE HOISTURE 

~!1}~e~H;LE ®~PENT SHALE. 
O.Cj.5 wt %

Y/f" 
~ RAW SHALF FISCHER ASSAY~r:1? . (). D Gal/Ton 
\.t.J .l-fOISTURE 

t .<), 0 
• 
.-­ 8.G. , g/ml 


/I~ S O.LJ Oil, wt % 

J./ 

{)!~- Water, wt %~ , 
~ lI. ~ 

-t-S:-9- 9..9.3 8p. Shale, vrt % 


O! 2- Gas & Loss, wt %
a. ~ . 
COKING TENDENCYJ~;2.-t ~ 

wt % 

HYDROOEN ..... 

~Q I ·r?3 ~'0 (). 17 
\ 

o SHALE RICHNESS DISTRIBUTION 
(See attached graph) 

O SCREBN AI\T!\LYSIS 
~~~(~Se~e~b=a~ck~o-r~t-h~~'s--sheet) 

wt % 
" 

B}~ZENE EXTnACTABLES 

wt %,'0:<'" 0-,, ­
All results are "as received" unless noted. "1IiJoisture" designates the moisture 

content of the -48 mesh material used for "Ash", "Nineral C02", "Carbon", and 
, tlH;y:drogen". The "FA lvioisture" is foY' the sample used for the Fischer Assay. 

COi;i11E} iTS 

-----------------------------_._----_..._------------
JIll 3 1957 CHECKill BY 

o'::;lic-12A '. 
RC1Thor'l f,,12nibA 



2 

LABORATORY ANALYSIS SHEET 

ANVIL Penn's OIL SHALE RESEARCH CENTER 

Date Sampled ,-! (' -{7 Run No • 

-


1 2 3 4 I 

WATER, wt % C.:J 

GRAVITY, °API 

QOIT. .ASH, lvt % 

o DISTILLATION (See attached sheet - OSRC-2u) 
.~~---- .------.--~--.---.-~ ..".-.-----~------,::::,r%v 

l~' 
,v ~l'Yr PURGE PRODUCT 

OIL ~'JT, g ? (J I. (l 

~lATER VOL, ml 

GRAVITY OIL, °APl 'I A I 1.( 

._----' -~-----'-------------_... - --------_._----_._-------­
VENT GAS

IdJJ1!../
)jlXJ NAJOR CONPONE}1TS 

CO2 21'- J vol % CH4 vnl % 

°2 C·r: II C~4-C2H6 " 
II II

N2 ,(Jr.•..? C3HS 

CHh -:7. ./: . " C3~6 " 
CO 4.<<, " i C4HIO • 

II 
' . . .. 

-, IIH2 6.e; n C4HIO , II 

IIAr /.z. tic3H6 " 
f)thers ...-t· ? II n C,H12 • 

1/ 

6tt.[) r;:J,\S 
(j) CARBON, 12-. L{ Ibs;1'iSCFDG (g) HYDROGEN, 1 . i L/ lbs/HSCFDG 

. LIQUID PRODUCTS 

T3 Pill'iPOUT •D3 PUi'lPOU'r 

. : -..:.-.~ ~ ......\ 

COi"iilENTS ---- .... 

DATE ,''-' L 3 1957 




I 

SCREEN.ANALYSlS C TA S~lEET (TY-L~8) 
,) 

RUN NO. r /01./.9 -;""1 ·1· SAMPLE NO. . t[ OATE-...t_---.../17_;6........,1~'--)___, 

UNIT PI:' tOil! :t:": ,<;( DESCRl PTION ___-..:../-V;....-l.::..-;..l7-,____--:::--:::---:--_____ 

APPROX. SHALE SIZE ~~.. - i,;.; SHAKING TIME lonl'~i ANALYSIS 8Y____ 
TOTAL SAMPLE WT. GROSS Gq. ,.1 - TA RE = NET. . 6 I. '1 

SCREEN' SIZE WEIGHTS 

SCREENS iOPEN1NG MESH GROSS I TARE NET WT. SCREEN 
REQD. 51 ZE I • lBS. LBS. RETAINED SIZE 

Di ;)f: 

4.25 4.2.5! I 
V. 
IDt 

, 3.00 I 3.00 (3. r 25) 1(0.3200) 

% '\Cml(. 70·1 % 
RETAINED RETA11.JEO PASSING 

(2 625)(0 3809)[ r: I
2,50 J?,q /6.'7 Ib;:!,' 2.50 12:750 0:3636 j"f­ '9f.O(" 

2.00 I ~ J" /.,1 :2()~,'2 II. J. 2..00 2.250 I 0.4444 /9:0 <7 I 7t1.Q7 

1.50 ,'//i . .. ' :? '?.{ 1'7.3 1.50 1.750 10.5714 27.95 SZfDZ-. 

I I I - (/.087) (0. 919~)Q '4' • 3""
I. 05 3 I,? I J '7 .:2 ) ~. 0 ' 0:.:> 'j • 2. 7 5 0.7843 I, . 3 1 1', to ;; 
0.742 :;.,:::;,,/ ;2.0. L.j "'7. 'J I 0·742. 0.896 1./16 jZw9-tJ­ 26,/7 

0.525 ::<";. '1 , ) g .{'l;;,yd 0..5251 O.~.34 j 1.577 c;,7 Z . Jj, f-7 

O~371 ::;";;"'2 19".1 7.12 I 0.371 0.448 2,232 9,8'5 1&,(,,7_,
I 0.263 3 .2 / ,:2 . I P IJq 1. R 0.263 0.311 3.154 tJ ,:52 2d 0 

0.185 4 /Ci.o. IV.,..'! , !/ O.IB5 I 0,224 14.464 O.&S" If;':; ! 
0.131 6. !'i'.f, J~.I-I (l~ ... 0.. 131 0.158 G.32.c;J 0. 32 . /,13 
0.093 8 2",1, 1-)0),6 .0 j, 0.0930.1/2. 8.92.8 0 9fJt) /,(,'3 t 

I i
0.065 10 :c,,·:; l,lv)'/ .1 0.065 O,/&. 0,77 
PAN ~~ J.;; ')./,.;/ I? PAN I (),CJ1 0 , 

TOTAL ON SCREE.NS AND .PAN b / q ! LOSS I I 

LOSS (BY DJFFEREr~CE) ITOTAL I I I. I I I 
TOTAL SAMPLE. WEIGHT i 

NUM9:::RS IN PARENTHESES S140ULD BE. USED WJ.lEN THE~E: 
SCREEN SJZt::S REPRESENT TI4E: TOP OF TH-E: SHALE 
SIZE RANGE:. 

REMARKS: __________________________________ 

L:~/I\Dt I 2: m ' i'Bm X~ 

Yl:M .+8mD1 L:~M Xi IDt' 0//7511 
Da / ' 6130z L~ x"+8)m 1 Dt /,40/1 f 
Dv j, 'f17Sc 

-­

OSRC-4 



