
GAS CmmUSTION RETORTING 

DETAILED RUN SUI:1Vumy SHEET 


Date 6- "< 6~ {7 
PUrpose: T~) .1 'c·~" .. (.;.1 ( , ~;;t (':; r;.;" I t 7/ ' .., -- ;-.,,:~:. _:.•.. :1,·:­...../:(• 	 '. ("'","" ".'-'" ""'\"'\,M>..A,,~- ... v.... -'"'--~";-·- ......... --t". L/'>J ....... /'-/." ';--."..'!.,....-: ,iI;: ;,~_""....t....·~j"- ..~~~~.. ,-" ~.. _-,,"1- _~l _ C, 

~"..(:/ / "A~~ C-"'/d~:t•.:4-;;,.... (I't/-/;:<'<' ~... ~.~1 //..j~'J.+..", ;",,-;-y) , - ­
G' EN.ERAL~'"'··-;; 	 .,SPEl\f'r SHALE PROP·~F.RC::-;:T;;-':;I"E;::;::::'S-------'"'---
·~Ru=n~r\~Jo:":'~_________-i""::'(!:.J!t:.l.<b::..I....i1-7"--_5 Fi.SCher Assay-; GalAon 6, 6 
=L~en~g~t~h~,~h~o_u~rs~~________________4-~/~2~__ -- ~era~r~-t~o~2~,~W~t-·F~·~~-----------I--/~7~,~2~_~ 
Retort T:,rpe Number" I!(C·l7T.r P,...,:,-r~~-;r--____l_.!;;g.::.o.:..,'.r...T'lA..;;,.sh;..,;'r-_·~_Jt..,-,:-:- 7_1 

.~O~il~R~e~c~o~v~e~r~y_S:~'y~s~t~e~m~N~um~b~e~r~__~~c~~~I~~ ._~li~7~(~~~·~~Carb~~ Stot~_._~J~,~V~~~%~________ 
IonS Total Ratv Shale Char?;.e_d;,.;.L',-:~J:b..;;.s-~"':"'-'.-l----J9:.....5:.:.,:.:.:.G,,-/--l 9r gal}tc, Carbon, \l]t % 7 .7t; 

Bed Height above Dist., ft 90_. }Iydrcgen (total), 1nlt /6 0.7:./
~Typ";;'.";;'e~A~i~r-D~l~·S~t-.--~~~--~--4--A'-D~.~j~ LIQUrn-PRODUCT PROPERTIES 
Bed BelcH Air Dist., ft Z Oil, \-it % - 9[,,0 

RATES AND QUANTITIES .Density~ .1~./~ga_l_______--,-+_...:.7_',;..;7,/:.....7:-.j 
Raw Shale, IbsJ[i1r)(ft2 ) ~_I_ ~Gl'-:a_'_Ti-::-t-:::-y-",-,:::;A_P_I_________'!-:i7:;.,,;(::;;..:").-"C~ 
Spent Shale .. % of RS 'F/t~ Ash, \-it % I 
r:;:rquid Product, Ibs/hr 1771. Lf. P·<;:::R':':"OD~U"f7;C:;;:;T:;-:::;G:'7A-;:;S-p~r"'i.O:::Tp:;rE~R:;;;T:=;::IT-ES;:;:----'---I-----I 

Oil Collected, gal/ton RS Z<;; '7 Hater Vapor, lbs!MSCF(dry) 

Air, SCF/ton RS(dry) --~~- 0ih~s7ITSCF'(dry)-l!-;:' 

Total Recycle~:', SCF/ton RS(vret)\ 13{,,60 Analysis (dry) 

~~~~~~~~~-+~~bilution, SCF/ton RS (Het) __--r-~-----~ .,--(fO~ 7~ Z,z._-=c~____________________~~~~ 
Calc. Vent Gas SCF/ton'RS(dry) 5(o7t2- 02z ,Yo). % 6.0 
Gas Losses, SCF/ton RS(wet) ?07 !G.....:'.:.,.1!J~on, v.;I% 5'«.7 
Propane, SCF/ton RS 23./ Q!!!u. Vo").' 2, b 

.TENPE,nAtrURES AND HEAT BALANCE CO" V0l..% '-l 2: 
"Retort Offgas, -OF J46 H2 •. Vol % 6. I 
Spent Shale, F 51 Z- Other

J 
Vol % If. ;z 

Raw Shale, OF 9~ Gross Heating Value(calcJ.,Btu/SC.F /,(... 7 
Recycle Gas Inlet~ OF 2-?5' Carbon (Total), Ibs/HSC[i' (dry) /)" <:1 

Dilution Gas Inlet, OF - Hydrogen JTotall, Ibs/Iv'I3CF (dry) 1.0(; 
Air Inlet, OF I <)0 YIElJDS A~ID BALANCES 
-R~e;;"to-r"';t;';;':;"""A-i"""r-I-nl-e-t-,,-.",F,------.l-..J...o.I5:~O:..---1 Oil Collected, V~l %RSFA 

Heat of Comb. HBtu/ton RS .3tj 4· pil in Gas~H~1 Vol 7b 	 c.:;:;....~q'--IRSFA~=~-l_.... 
Heat Lost, f-1Btl.l/ton RS (5, t"!-- Oil in Spent Shale, Vol-% RSFA J , )1­

RAW SHALE PROP&,{TIES Total Oil Hens., Vol % RSFA 
, Fischer Assay, ga17ton RS ")0, 7 CartlOnate Decomposition, % 

Oil, \vt % II: 7 irlater Recovere9:z lb7ton RS 
Water, Wt % (!, :;.f" Ash Balance,. % - As l1easured 
Gas, Wt % ? 6 Ash Balance, % - Assumed 17. ).Iao 
J..lineral C02, \vt % I g I __..... -J_C:;,~(":.;.;;I:...;;.4_'_I-=Ov..;..,e;;:r:..;a;;.;:1;:.:,1~B,:"a;;;.lanc:..;e;.,;l'~i-~"~_--:___ ..... 
Ash, Wt % h 51 8 Carbon Balance, % - Organic q~:,r: 
Moisture, Wt % (Uncrushed) /, 1(, Carbon Balance, % - l'otal c, /: I 
Carbon (Total). Wt % jy;,9, Hydrogen f:jalance, p - Organic Jot".!." 
Hydrogen ('fotal), Wt % /, '7) Hydrogen Balance, % - Total ~g',s 

Nominal Size Range, inches 11/'-2 Fl' w~r.;;:.ati:;e~r~B-i:a~l~an~c~e;;..,!.-:..%~_______..-,q:....:':>~"'...t4--I
5 % passing thru 0'37/ ~llSCELLANEOUS 
~9"1f-~%;;I-p;';';;a;';:s;":"s;;;::i:!i:n~g":'t;;:':'h;:"'r:;;;"u------+-::;"2"'"':"50:":--1 Avg. Retort L,P, in H20/ft 
Da /'r 135 L:,.P Above Air Dist., in H?Ojft 

Dv 1/~2~ ~N~aC~1~S:..;o~1~n;:':"4,_W""'~~%~____________~__--_-4 
9 Z 5 NaCl Rate, gal/ton RS I -

Comments: R ...:'-.~" tl., 

Jk;f .. ,{ I ' ,'-,.At' I, ';':-"" 

*Measured Recycle + Dilution Gas 
~H} Oil Hist + Condensibles to '6.3 OF 
->,:,!-:} Rates are for moisture-free ra't-l·snale. All shale analyses are opa.. Tl'\,,~t.,.u t;:_u"'­

free basis. 

OSRC-l"(l 
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2080; CIo.47-S 6"'26-67 


A. , YIELDS 

FAY 8.364£ 01 DRYGAS S.67.1!E 03 tHSTF'A 4.337£-0.1 

Pc2 3':461£ 0.2 OTHER 2.3831.1: 0.2 UNRETo. 1.394E: Go. 

CH4 1.475-11: 02 0.2 0. .. 0. SSY S.15lJE 0.1 

CO 2.38311: 02 C02DEC 2.252E 0.1 ~1H20 5.0.05[ 01 

CO2 i.373P.: 03 OILCOL 2.568E 01 


(: 	 B. ~,jETERED GAS RATES 
RECG 1.362E 0.4 OIl.. 0.0 WVENTG 5.513E 0.3 
AIR 4-.'210E 0.3 TRECa t .. 362E 0.4 TGr 0.0 

C. Mo.l \~T &. HEATING v/\LUE 0.1" VENT GAS 

f.RH'JG 2.940E 01 HVGT 7.757£ 02 M~1DG 3.0.69E 0.1 

GBrU, 1-.'367E 0.2, 


D. Co.MBUSTION PRODUCTS 

C02C 50951£ 0.2 coe 2.,156£ 02 H20C 1.75211: 0.1 

CHR 1.307E 01 COt~8CP 9 .. 197E 00 


E. MATERIAL IN 

ORGCIN 2.794E 02 RSf{ 3.006£ 02 ORH2IN 3.816E 01 

MATIN 2.349E 03 


F. MATERIAL OUT 

ORGCVG 501842: 0.1 CQ}~EC 4.16o.E 0.1 UNRETH 3.891£"0.1 

ORGCOL 1.. 673£ 0.2 o.RH2VG 8.0.93£ DO. Co.l(EH 2.488E 0.0. 

Ui\lRETC 3-314£ 0.0. o.RH20L 2.2o.8E Ot OnGOL? S.987E 01 

OReVG? I.S55E 01 ORGSS? 1.-608£ 01 HCCVGP 9.35.IJE 00 


- . 

G~ MATERIAL BALANCES 

OVALL 9.941E 01 ORH2 8.660.£ 01 o.2SAL 9.953E 01 

ASH 000 TC 9.708E 01 HATER 9.343£ 01 

GHGC 9.450E 01 TH2 80 SeSE 01 GASL 8.065t! 02 

ASHB -1-'-000£0.0 


H. HEAT IN 

QeONB 3.936E: 05 QH20C 6.311£ 03 QAIR 4.272E 03 

QPROP 6.2331:: Ot QOILe 1.392£ 04 QRCYL 5.332£ 04 

QSUMIN 4~-i15E 05 


I. HEAT· OUT 

Qt.1C02D 1.32tE o.S QKEROD 1.124£ 05 QH20V 3.824£ 04 

QlIQO 3'-333E 03 QOFGAS 1.888E 04 QSS t .586E 05 

QGASl. 70607£ 03 LBLo.SS 0';0 HETLo.S 4.0.10£ 02 

Qsu:'mT 4.715£ 05 


J. t-1I SCELLANEOLJS 

ORess, 2075411: 00 VPOIL 1.818E:-Ot TGL 2.876E 03 

\;'f:'L'; 5(,'~07C 00 \-lCG 1.021E 01 PROP 2,,~L$7E 01 
 • 
END t:jES~~liGE 

'. 
r:~': '.-\ t):~~"1"~_1"~'o 



.. BEAT .AHD MATERIAL DALANCE FOR PiLOT RETOins - DATA SHEET 

UNE It 
USER IDENlIFICATlO~j 

0 

~ 

WRS OLRS TRS B. MRS 
~ 

1 I o.~ lit 7 9s:~:J 	 1/& 6 0 /,Q] 
FA GRS CORS XA 

RAW 
2 I ao , 71 1'2,t.... I /8~1 ] [0:<), z zJ SHALE 

ASRS . CRS HRS BP TOG ,.(. d.:),~ Os. 8_1 1,9iJ [ 24 _3.0 1 )40~ 	 «.3 

CRA MFA TA ,PA VIA lBHL 
~, 	 ,
I:c: .. Gii¢.U I '-:QJ I 750 724 J [Q; ICJ- 0 «-'- AIR 

CRRG MFRG TRG PRG 'CRTG MFTG «--- RECYCLE AI 
$ 1/7p~. 9 / f 0 J [ 27U Li3-=1 [Q. C) o_:JD . TOTAL GAS 

CROG MFDG TOG PDG 
~-- OILUTION G." [Qf. 0 lo~ 0 ] Lo ~ 

. P TP . PP YI N PROPANE /,1 
~-- NUCLEATINIL~2iJ C) ,4--] [. /21.Z] [lfff8J 0 .011 

AGENT 

"SS OlSS GSS SS 
/--~.• 

'\0. s I 03 D=zJ o ~'L I. o~ . ~ SPENT 
coss ASSS CSS HSS TSS SHALE ., CO.z.-J ! f O , 71 [7,45J 16"ZZ] 	 }

~ 

OILlE' 	 HOL OOL WLP ~ 
LIQUID 

1O I /(,51. /·1 	 II , II I 'it! 7,,"71 /.70 "i] 0(;-- PRODUCT 

CRVG MFVG .TVG WG OILM M 

11 I 8:./5 t ql I.Cil 2-&,.& o ~'O I [ 0.01 6 
CG H COOG OG NG 


12 
 I 22,-tl 6 24.zJ 0" 0 I G8. z-I 	 VENT 
GAS 

llEG COG HHG OTG HG0,. 13 z. (L] U~=z=] [ (0, 1 ULLJ 1.0(; 

CRVP VPMF TVP PVP 

14 2,bl 2:-- .. 161 I fA'tf- 1--1- I' 
Tvpe VPOIL . VPW GL 	 PURGE 

I· 	 }V~"T 
15 5{3 U&,91 2- ,?OJ 3-6.. 0 I 

• OPTIONS: 

J. 	 EJ Enl~r "'" to Colcvlatc witl. Spent Sho/" ROlc am/ Ash Analyses, 

Or "0" to C"tevlole witt. /.leO$vrcd ROles, 

Or ".," to Colcv/ele wil~' r~ow SI'':1te Rote cmr:! ASh Ano'"ls~so 


. 2. AI Enter "l" to Colcurotc wIth 1.lea:-wer:!I.!olslvrc onr:!Mlsl, 

Or "0" '0 Cotcvt",~ {rom Venl Pvr'.;" 00:0. 


.. 3. H Enter .. ," '0 C"lcvtote using R,,'ort 112, 

0, "0" fo C"tcutcte vsln';] Retort 113. 


OSRC-9 
~ h_ •• J _-6.."."'" r " mil· 



LABO~~ATOl.Y AiliALYSIS SHEET 

pWVIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampled {A -7t-.~C, ? Run No. (~ /() ,/7-'S'-­

Sample Time: RS l.f'),s~ ; SS jw_~ 
;:--________________________.~,i 11_ s. o RETOHT SHALE HOISTURE' 

Vi\) /. I b wt % 

GaljTon 	 r:;J\ RAltJ SHALF FISCHER. ASSAY 
\.6) .l10ISTURE 

S,G., g/ml'. 9/3 

0.2 	 Oil, wt % 

\-vater, wt % 

17. /j 	 Sp. Shale, m % 
j 

0,1 	 Gas & Loss, wt % 

COKING TENDENCY 

wt% 

wt % 


I)"~':> HOISTURE 
 o SHALr~ RICHNESS DISTRIBUTIONIfl\ t' 	 c 
~.,./. 	 #'-:> wt% (See attached graph) 

O SCREBN Ai\T!\LYSIS 
~~~(~Se~e~b~a-ck~o~f~t~h~~·s--sheet) 

0,. <P 

1)11;, CARBON 

0..Jt:....~ 

wt % 

BENZENE EXTHACTABLES 

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

content of the -48 mesh material used for "Ash", ";'1ineral C02", "CarbonI!, and 
The "FA is for thE) for the Fischer 

------_._-_._-_........._-----... 


BY /f~/~-.-.--~--.- .....-.-­
OSRC-12A 	 _._ 



-----

LABORATORY ANALYSIS SHEEr 


ANVIL roH.!'TS OIL SHALE RESEARCH CE~ITER
-.:- ...- ­
Date Sampled Ih -:2(, ~c· 7 Run 'No.. (i;...t,£~S·--

IJQUID PRODUCTS 

D3 PUNPOllT T3 PUJ:tJPOlIT ..:....­

21 - ­1 

..) 1(; 

GRAVITY, 0 API ~ (1.(. 

Oon..ASH, wt % 

c:=> DISTILLATION (See attached sheet - OSRC-2h) 

m:rr PURGE PRODUCT 


OIL 1>lT J g t. f ,:: . ('-, 


WATER VOL, ml (- (). (: 


GRAVITY OIL, °API Ifl, f' 

~/ . 

t ( ..
ff; HAJOR COHPONENTS 

C02 ;? it .2 vol % 

°2 0 .0 II 

N2 .rg .0 " 
CHu a ., " 

VENT- GAS .. 

~ Cl thru CU ' plus n-Pentane 

CH4 _-.:...­
C2H4-C 2H6 _--:1._ 
C3Ha 

C)H6 , 

v(')l % 

" 
" 
II 

co ij.2.. " i C4HlO " 
H2 ~ • I II n C4HlO " 

o .7 

..,.=---.~-== 

" ItC)H6 II 

II 

t77" Ilct..~!J.... i n C5H12 

HYDROGEN, ~f)-.(r{)-..lbs/F1SCFDG 

'" 

tt'''': ("\ P 1n::':"'7 
-:....;l;~·.:. i.,J v ~,-.J""'I, 



~ 
/ ,)- ,-', 

S(,REEN';, ANALYSIS 01 ~' SHEET . (TY~"LAB> . yO', 4 

RUN NO. CIc.)//( - Ii SAMPLE NO•. -;/, ...>~ <.:: DATE 6 - ,','r: .. t: % 
UNIT ~rt:';3 DESCRIPTION_"·__________--...--__ 
APPROX.·SHALE SIZE ~I r?i: SHAKING TIME· /c /?~/,>-J ANALYSIS BY r''-/;,n' '. 

TOTAL SAMPLE WT. GROSS Hf/? -TARE 6,;:' =NET ~/.,/ .­
'­

SCREEN' SIZE WEIGHTS I I 
SCREENS OPENING 

MESH GROSS TARE. INET WT. ! SCREEN D" ~tl. Yoi % CUM. % 
REQD. SIZE • LBS. LBS. RETAINED SIZE 

t .,. 
RETAINED RETAH-JED 

4.25 I 4.2.5 ,.' 

3.00 . ' 3.00 1(.3. 12.'5) (0.32.00) 

, 
2.50 ....:.•.. L.,~ (9 /t..t I \'l!. n 2.50 (2.625) 1(0. 3S09) 

2.750 O.3G!}G /6\b~-1 
2.:00 ,3 ?,' 0 I D :'-:' 2.'1 r .(/, . / '/. 7 2..00 1 2 .2.50 I OA ....r44 22. 66 
).50 3-V / . 2 3 L/ I }o 7 

I 
/.50 /.750 C>.5714 , 13,70 

r.05 ;3~.5 I C/ n I '-/ . .3 1.05 (1. 08 7) (g:~)A~;/ )'2'1"3 J/, c-: '[.275 

;/9 2 120, S 
I 

) I \ I '-/­ I0.742 1 'i i 0·742. .0.896 I.IIG!, I 

;:) 5. 5 ! I?, 5­ ),:; 
<, I I 

g'·'1G I0.525 0#525 0.634 I 1.577 

0·371 ,? :J.5 19· Q __ I :;? 0.371 0.4";;-8 2.232 If. 2. 3 
0.263 3 ') o. (0 IV,S K' I j I 0.263! 0.311 3.)54 Z,6'J 
0.185 ;0, ~;>1/9,L-I I 0./85 i 0,224 C/h)/ 

I

4 t./' 4·4G1­.. 
0.131 G 10. ~ . ICf, 4 I I f I <, O.iSi I 0.158 6.32.9 0113 
0.093 8 :;2(?) '5 !t} (0Jj I . / I il' o.a93 I 0."" I 8. 9Z8 i (},)3 C; f. ;,1 
0.065 10 I Cf, :J. / '?(; ? ...... 0111 0.OG5 I, ­

PAN "'1 I "': " • /.J ,r;!! I PAN Ir.­ ,/ t?\ I // 
TOTAL ON SCREENS AND .PAN 711;/1 1 LOSS ! 

LOSS (BY DIFFERENCE) - TOTAL 

TOTAL SAMPLE. WEIGHT I 

I 

0!60 
(/.'70 

--­ I -
10 0 \ 0/ I -,. 

<"""' 1 

% 
PASSING 

'23,36 
60,70 
'-f Z Go 

2 /6/ 
/7, :;:> 

?? ';;9 

I '1 7 ' ...... 6 

! If 6 Z 
I 7/ (6 

/.03 
0·9 () 
/~ '/~"'" 
"""'" l v 

Of i.JC;:t 

-
....--. 

; 

, . 

2: Yn 	 iI I z:rJ1+8!rtDt 1/ (.6<:" 71, TBm Xl. 
IYL+~mDil~1-1?7Jt./-cr I ~,.., 

I 

. / 
Dt

. 
I 

L..r+8m X1. I 
I 

Dc: II. 13 lf (,{£ 2:~1Y\ Xi Dt I 

Dv i/,6 2 Z 

~;:~ 	 NUMe:::RS IN PARENTHESES StiOULD BE. USED V/J.lE:N iHE5Z 
CCREEN SIZES REPRESENT TI-lE: TO? OF THe: SHALE: 
SIZE RANG.!:::. 

REMARKS; __________________ 

, OSRC-4 



