
GAS CO~3USTION RETORTING 
DErAILED RUN SUMMARY SHEET / 5"/J~/ !d '1 t 

.... Date 7-5- 67 
Purpose: / .J ,,£/7;:;;"", .. , ..,:..4 C"~"!J_ f ....."t::. <:,_-",(1 M_...",/"./I f-.<.rt".-z;t -t __ ~ ~ r~~ 
.5'() /! ~-.., _ ca=4 Go~·t1 l.:. -.:::l7 :.,.,(",.;:t-' rlI-r; r "'//1) d )!"-.... .:t..~~""" ,t;,.,.~, )

GENERAL ' ~-2 ' SPERT SHALE PROPERTIES (/ 


Run No. 1('j() 9Ct - 7_ 
 Fischer Assay, Gal/ton 0, <­
Length, hours 17­
Retort Type Number 12(' \[IT 
Oil Recovery: System Number C-z 
Total Raw Shale Charged. ibs. /~+'1"' . .s 
Bed Height above Dist., ft q~ 
Type Air Dist .. 1100­
Bed Below Air Dist., ft to' 

RATES AND QUANTITIES 
Raw Shale, Ibs7{hrj(ft2) 4':>8 
Spent Shale, %of RS 8'J,'+ 
Liquid Product, Ibs/hr "26'16.:;­
Oil Collected, gal/ton RS 25 Z 
Air! SCF/ton RS _,dry) 409D 
Total Recycle~~ t SCF7ton RS ~ wet J /215"0
Vilution, SCF/ton RS (wet) -
Calc. Vent Gas SCF/ton RS(dry) t, ?foq 
Gas Losses, SCF/ton RS(wet) 5"10 
Propane, SCF/ton RS Z7.3 

TEMPERATURES AND HEAT BALANCE 
Retort ~ffgas, OF 14-2­
Spent Shale, F _~z1 

-g7Raw Shale, OF 
Recycle Gas Inlet, Of ?~(""O
Dilution Gas Inlet, OF -
Air Inlet, OF /2. z.,. 

Retort Air Inlet, F 
 /2 Z 
Heat of Comb. MBtu/ton RS 4- 3(;. 

Heat Lost, MBtu/ton RS 
 3Z­

RAl.J SHALE PROPERTIES 
Fischer Assay, gal/ton RS 27.6 

Oil, Wt % /0.S-
Water. Wt % /p, ? 
Gas, Wt % 7.S-" 
}lineral C02, Wt 7~ 17. '3 
Ash, Wt % 6 e. :5 
Moisture, Wt 'fo {Uncrushed) /,o~ 
Carbon (Total), Wt % 17, Z 
Hydro~en (Total), Wt % /.7"'1 

Nominal Size Range, inches X//'-z ;:;1 
5 %passing thru (!;,'<.7/
95 %passing thru ),50 
Da to .qq If­

f. :n... (.,.Dv 
0;,:l:J1C' t$(;O'J f'r 'i?SQ 

Mineral C02, Wt ~ I". '7 
Ash~ Wt % 8/. '1 
Uarbon (total) J Wt% 6,76 
Organic Carbon, Wt '" z. If:2 

(/, Zs~Ren{total), Wt % 
LIQU ODUCT PROPERTIES 
Oil, Wt % 91:0 
Density, Ib/gal '771 S 
Gravity, API / 7'! 7 
Ash, Wt % -

PRODUCT GAS PROPERTIES 
Water Vapor, Ibs7Iv1SCF(dry) ~_7 

Oil, lbs/I'1SCF(dry )~:-r.. 
 () !.<tf 

Anal;rsis (dryl 
C02~ Vol % 230 
09. Vol % OrC) 

.:;-9, ZN2 + Ar~on2 V.ol % 
C"Hlt, Vol. % 7. 4· 
CO~ Vol % 'l;z 
H2.· Vol % 6.4­
Other, Vol % 'f:? 

Gross Heating Value(calc),Btu/SCF IStb 
Carbon (Total). Ibs/HSCr (dry) J3, 'f 
Hydrogen (Total), Ibs/MSCF (dry) /.)7 

YIELDS A!\TD BALANCES 
Oil Collected, Vol %RSFA 84,6 
Oil in Gas.;H~, Vol %RSFA 0.$ 
Oil in Spent Shale, Vol,~ RSFA r.t ,/t7 

,Cj~, ITotal Oil Meas., Vol %RSFA 
Carbonate Decomposition, % 2 z-'7 

Water Recovered, Ib/ton RS 
 "5'7. 1­
Ash Balance, % - As J1easured -
Ash Balance, % - Assumed "R, $/66 

/OC), 9Overall Balance, %_ 
Carbon Balance, % - Organic /6/. z.. 
Carbon Balance, % - Total 102.4­
Hydrogen .!:jalance, % - Organic q~.!l 
Hydrogen Balance, % - Total 97,4­
Water Balance, % Itv$, 7 

MISCELLANEOUS 
Avg. RetortL"P, in H20/ft 0.77 
~,P Above Air Dist., in H20/ft ('").'19 
NaCl Soln., Wt % -
NaCl Rate, gal/ton RS -

, ,
Comments: 0.~ r". ,./.."...,~ ... 'It"-~._J ~~~-~,r /..,-.....- A.- ...... r::::;:......-y-f'.....-~~.fJ. ../;::,.... . ...,. ­
~ __ ..:l~.... /'J., c; Z~ A,~/. .I":'; / ~" c ,,..,r::.,.! --L;::;....... 5~....L.......__r-;. c­,.
~~-,A""~-t.; ..€~-~ "' /' 

*Measured Recycle + D~lut~on Gas 
** Oil Mist + Condensibles to eZ OF 
~~~ Rates are for moisture-free raw shale. All shale analyses are_on a rnr.~ ..."""""1C-·-· 

, ~. .. ....tree basis. 

Signed~.d!L_~~_"",,-_,__' DATEZ7'b9 I c-: 19c::;> OSRC-IO 

, Rerls~ 7/19/66 

http:r::::;:......-y-f'.....-~~.fJ
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2080, CI049-7 R-2 7-3-67 


A•. YIELDS 
FAY 8.400E 01 DRYGAS 6.269E 03 
He 4.012£ 02 OTHER 3.009E 02 
CH4 I ~505E 02 02 0.0 
CO 2.633£ 02 C02DEC 2.291£ Ot 
CO2 1.442£ 03 OILCOL 2.318E 01 

t~ 	

B. METERED GAS RATES 
RECG 1.215E 04 OIL 0.0 
AIR 4.690£ 03 TRECG 1.215E 04 

C. MOL \YT '& HEATING VALUE OF VENT GAS 
MWt~G 2.921£ 01 HVGT 9.747£ 02 
GBTU' 1.555£ 02; 

O. COMBUSTION PRODUCTS 
C02C 6.907£ 02 COC 2.416E 02 
CHR 1.566£ 01 COMBCP 1.170E 01 

E. MATERIAL IN 
ORGCIN 2.527£ 02 RSR 4.978£ 02 
MATIN 2.384E 03 

F. MATERIAL OUT 
ORGCVG 6.338£ 61 COKEC 3.836E 01 
ORGCOL 1.519£ 02' ORH2VG 9.334E 00 
UNR£TC 1.986£ 00 ORH20L 2.006E 01 
ORCVGP 2.508£ 01 ORCSSP 1.597E 01 

o· 

G. MATERIAL BALANCES 
OVALL 1.009£ 02 ORH2 9.389E 01 
ASH O'~O TC 1.024E 02 
ORGC t~012E 02 TH2 9.738E 01 
ASHB -I.OOOE 00 

H. HEAT IN 
QCOMB 4.355£ 05 QH20C 8.606E 03 
QPROP .,1.460E 01 QOILC 1.265E 04 
QSUMIN 5.055£ 05 

I. HEAT OUT 
QMC02D 1.271£ 05 QK£ROD 1.027£ 05 
QLIQO 3.687£ 03 QOFGAS 2.238£ 04 
QGASL 5.106£ 03 LBLOSS 0.0 
Qsur40T 5.055E 05 ;f 

J. MISCELLANEOUS 
ORCSS 2.419£ 00 V?OIL 1.638£-01 
VPN 5.684£ 00 weG 1.068E 01 

END MESSAGE 

END OUTPUT 

'. 


MISTFA 
UNRETO 
SSY 
MH20 

WVENTG 
TGF 

MWOG 

H20C 

ORH2IN 

UNRETH 
COKEH 
OReOL? 
HCCVGP 

028AL 
WATER 
GASL 

QAIR' 
QRCYL 

QH20V 
QSS 
H£TLOS 

. , 

TGL 
PROP 

\ '­
~ ,r 

\ ,.' ­

4.776£-01 
7.942E-Ol 
8.339E Ot 
5.738£ 01 

6.508E 03 
0.0 

3.055£ 01 

1.682£ 01 

3.459£ 01 

2.128£-01 
2.876£ 00 
6.014£ 01 
1-339£ 01 

1.011E 02 
1.057£ 02 
5.104E 02 

3.022E 03 
4.569£ 04 

4.083£ 04 
1.718E 05 
3.132£ 04 

4.644£ 03' 
2.726£ 01 
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•:~: 'LINE It . PROGRM.\ 10 ~.. USER IDENTlFICATIOH --> 

" 0 L : 2080, I _.______..J? /t)?-tJ - 7 /Z-2 ~ 12 - -3---&-'Z----_._...:] 

~ ".... 
WRS OlRS TRS B , MRS 

1 [ 0,8. /0 ~ S" I ( 87-~ -I ~ 
J'~. 

. 
!FA CRS CORS XA 

'RAW, ( "?7 "C; I 2,$ I I /2,<3 I 155" ,;2 2- I SHALE...' 
.: 'CRS .. ASRS BRS BP 


3 
 r t;8ll] C>7L-Z ] CL,?1J l.z?- -4~• 

CRA MFA TA ,PA YlA LBflL 

" Vb 1 ?" a I ,--I~/--,!QJ [ '/22-] //$" I [Of /?-I Col ~Am 

"'FRC TRC 
~_ RECYCLE AI

I, 0 LZl-,CJ I . TOTAL GAS 
""----,--:.:~;;;..J 

'. CRDC MFDC TDC PDC 
't.-- DILUTION G, 

, . " ,', 10 ~ &>-"0] I OfQJ _0--,<,___ 

. . . . 
, p . TP . PP YI N PROPAl~E AI 

~-- NUCLEATINI'1 LZ /91 GID (. ;/27.. .91 Iza~: / I 0,01 ACENT 

. 
"SS OLSS GSS ss 

C~': 8 ( 6~ 4- I [ 0,,/ [ . o ~·/I. I 0,01 
'SPENT 

~ COSS ASSS CSS HSS TSS 
• < •• SIiA~E} 

" u.s:91.1 ~/,q I 16,7IP I· C',Z3 I ( SZ.? I 

OllLP COL HOL DOL WLP . 
LIQUID 

10 .Iz 4B3 .3] . f'4-. / I 1/. 11 7,. 793 , 1207 , z.1 <";--. PRODUCT 

CRVG "'FVC .TVC WG OILM M 


11 [ o I ( 
Il'>~4 .z·1 1.0 I I 2$"'51 0,;0 1 ,0" 01 
CG H COOG OG NO 

VEtH . 12 I /.3.4- I 0 I 23.,01 G?J~ 57. 2 :1 CAS 

&tEG COG HHG OTG HG 

, 13'( 2.4- [ 4!Z I I 6,4- . '1-, 8 1,171.. 
CRVP VPMF TVP PVP 

14 I 'S ,51 2 ~"2.1 I I· /(P t, 25 .},
, . VENT 

,tvpe VPOIL .. VPW CL • ,,·,PURGE 

~. 
15 ( . ?2r- 73 .1' I [ 3 ,1L1 7/".;.1" . 

' . 

- .;. 

• OPTIONS: 

,; D En'~r .,," to Colcu/ole will, Spent Shole Role onJ Ash AnoTyses, 

Or "0" to Colculole wr,7, 1,~"osurccJ Roles, . 

Or ".1" .to Colcurofe wrt~, Row SI,o/e Ralo: enJ As~ Anorys",,,,. 


, 2. ~t Enler "'" to Colculale wIll. !,\"a:ureJ I,bl,'uf<: and !,!Is', . 
, . Or ·'0" fa Co/cul"l", (rom Vent Pur9" 001<3. ..' .:t HErtler fI, .. to Ca1culol<: u:>;,,') Reter' 1f2, 

, • 0,. "0" to Co/culole u:<I",) nefo.>rl 113, " 

. OSRC-9 
..... 

.to Rpvi .c:p·iJ r; 11 lC~ 



-
LAB01ATOR.Y AMALYSIS SHEET 

.ANVIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampled 7- </- b i Run No. C/ c· t/ Cf - '7 

Sample Time: RS 01;'/.;)'; SS ___ 

. 
wt{( . FISr,HER ASSA~g . o RETORT SHALE HOISTURE 

\.1 (g)RA1N SHALE ®SPENT SHALE. wt%.r;{ . 

JLL 0 • .2. GalfI'on (\')\ RAJi! SHALF FISCHER ASSAi. 
\.!Y .f10ISTURE 

- 91k: S.G., g/Trll---- on5' wt % 
I CI, <l- Oil, wt % 

I. f 0.1: Water, wt % 


££2 2L. f Sp. Shale, 'tit % 


.6. $- (J! I Gas & Loss, wt % 


f' IJ#( COKING TENDENCY
AJ'i4!­

~f0IHYD7;~ .,J!l111 
\'\.)J • r 7Q9 () -2.2 

BENZENE EXTRACTABLES 

0--- 0--­

wt% 

wt % 

o SHALE RICHNESS DISTRIBUTION 
wt% (See attached graph) 

O SCREEN MJ!~LYSIS 
~~~(S~e~e~b~a~ck~o~r~t~hi~s--s'heet) 

wt % 

wt% 

All results are "as received" unless noted. "r1oisture" designates the moisture 
content of the -48 mesh material used for "Ash", n:'fineral C02!!, II Carbon" , and 

_ .. "Hydrogen". The "FA FToisture" is for the sample used for the Fischer Assay. 

C011ME;1I1TS ________________________________ 

JUL 101967 CHECKED BY "f(;;a ..DATE Cm1PLETED ~-L__ _____ . __ ..__ .. __ ........ .
-------------------- OSRC-12A 
·Revised~6/20/66 



LABORATORY ANALYSIS SHEEr 

ANVIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampled '1- '/- , 7 Run N.. C I ~ t/ <. - 7 

-

1 1 22 3 L 


WATER, wt % 


GRAVITY, °API 


~OTT~ .ASH., wt % 

~ DISTILLATION (See attached sheet - OSRC-24) 
~---- --------------" ------ ­

~T PURGE PRODUCT0T ~\, 
OIL itlr, g ?R'7, 0 

WATER VOL, ml ;.. </. 0 

GRAVITY OIL, °API 'f;{ ,~ 

--------------------_._-_ ..--_.. ­
VENT GASt.-5GO NAJOR COHPONENTS ~ C1 thru CL' plus n-Pentane 

C02 2 3 • () vol % CHL vol % 

(\.0 II C~4-C2H6 ___ II
°2 • 

IIN2 n.>'" C3Ha " 
II IICHlt A. • </ C)H6 • 

CO L/ •L 11 i C4HIO " 
H2 ~. q " n C4HIO • 

11 

It ItAr O. fJ (lC)H6 

~ 'lthers 4. f n n C5H12 II 

,,~ ,>. if V~9t 
~ CARBON, 14-db 1bs;MSCFDG @ HYDROGEN, . I • ( 7 1bs/MSCFDG 

...,....---. 

Cotll1ENTS ., . 

,LIQUID PRODUCTS 

T3 PID'IPQUl" •DJ PUlvlFO"liT 

-


DATE COMPLETED JU L 5 1967 

I 



I 

SC.REEN~'.,ANALYSrs:' [ ~TAISHEET .. (TY,~.,LAB) : 
RUN NO. 9 1c?./-/9- Z SAMPLE.NO. '4=~A- DATE 7 -jl-c:f7 
UNIT lC:;;z-l'l-0.-;3· DESCRIPTION~ .... .' 
APPROX. SHALE SIZE t 'bl] SHAKING TIME J.:i..AVirJ ANALYSIS BY 7~ .;ozt-'V
TOTAL SAMPLE WT. GROSS ) "7"r·< -TARE ~9 =NET----'&~~g"-'-'J2'_____-

SCREEN' SIZE WEIGHTS 

SCREENS OPENING MESH GROSS TARE NET WT. SCREEN 
REQD. SIZE . LBS. LBS. Rf:TAINED SlZE 

4.25 4.2.5 

3.00 3.00 

2.50 17, I­ lIP, ? ~~ 2_50 

2..00 :;;? 2 ~/). :Z. Q 0.) 
2...00 

1.50 1.-111'.7 2~, 7 2.:J .t? 1.50 
r.05 :J'l.FI ;tt, Z ) ~') .. 6 1.05 

0.742 ~t'J .C; ~/J.$ J ,-., .t')f {./ , O· 742. 

0.525 ;:(1.:'.1-) /et.b 7~1 0 ..525 
0·371 [)O. C; 19.. 2 3_3 0.371 
0.263 .3 :2 I I J~I c} 2·G 0.263 

0.185 4 /0" <"(' ;q,l/ .-<! 0.185 

0.13/ 6 19.5 I tj ~ f . '. 0.J31 

0.093 8 :J/.,"/:::;, ')/). S ... /'") .0.093 
0.065 10 ja ..) 10; '2 t ! 0.065

I '. ::> • I 

PAN ""'} .:/ ;)1.0 I .9 PAN1 . I t 

TOeAl ON SC.REENS AND .PAN 1/,,{l~ '7 
I 

LOSS 
LOSS (BY DIFFERENCE) .. 2­ TOTAL 

TOTAL SA.MPLE. WEIGHT In ~ ... q 
~* NUMBERS IN PARE.NTHESES S\-IOULD B'S. USED WJ.lE:N THESe: 

. SCREEN SIZE:S REPRESENT THE: TOP OF' TI+e: SHALE: 
SIZE RANGE. .. 

REMARKS; __________________~----~--------

I 
O· f(. Yot '% CUM. ~ % !\ .. RETAINED RETA1NED PASSING I 

• < I 
(.3.125) (0.3200) I 

I 
I 
I 

!C Z • 6Z !?)
2.750 

(0.3809) I q?­
0.36.36 (). 97-56 i 

2.2.50 0,4444 Jh&79 27. 9:z I 
I 1.7!50 0.5714 29. II ' :5%,9(1 I 
. (I.OB?) (0. !:H9~) 

Z'Z. 7/ 5/;.10".275 0.7843 

0.896 1.116 1t:J.,5& 2/,51­

0.634 1.577 /0.71 /O·?7 
0.4-1,8 2,232 4.RO 5':97 

0.3/7 3.)54 . :;',78 2//7 
0,224 4.464­ t?5~ / (PI 

I 0.158 6.32.~ 0./5 /,4~ 

o.IIZ S.92.8 0 I ()f? '7'1­ t4h 
0·/5 /·39­

' Id', '1/ 0 

'i I 

" 
\ 

. ~ .. 

, f· 

:tE~mDt ~ ,.." b t"SIl1 Xi 

Y2: M 

+8tl\DI• 

Da 0.91'35 

;8t1l '/'+8m Xl Di 

2.~M Xi Dt 

q9//55/ 
/, "306:;/90 

Dv 1/, 32-5'$ 

OSRC-4 
__ •• - 1__ 
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