
GAS C0i>1BUSTION RETORTING 

DErAILED RUN SUHi:1.i\RY SHEET 


Date (. ';'- ~ '- 6' '7 
~ J ~<f"-' ,1 ;1 /: ) .¥' :L' ('Purpose. It' "~l.¢.r.L·r't""'~c"':-,~,, (}:1-~.L..rt-'f,:".-t ..r~<t~'-~:~' ~_""1_'-' -\4_1_'~'''''"''!./kt-t:ri~ to" -- )-:-- ~A.~~ ~Z:;;.!.::::-.;,,~ /......,;.~..A.-vc;:l1li_ ... 

f -fi f Il -1' "(I 7:. " '7-' i", --:I /
~~--1 t ... L .. ~:_~_~ -'" 'c-"'~, A }..."..~:... ~~L ,\ ~.:::.~~'~ -...~ /~ ... .,.·4·-~ ~ ,.,..,.,...~~0·....tt.-.-")~~ :'t:..,t"-~,:.... ~, l..J.." ~';":2 ~~_;;;:(j } 

GENERAL d" " T /!~ I "r'" 'SPENT, SHALE PROPEFtTIES (/ {-L--_ 

'Run No. (l!{Ylr; - B IFischer Assay, Ga17ton 
Length, hours 17 HineralC2.2 , Nt r:----.--~.-
Retort Type Number p (! VIT Ash , Wt % g :z , 3' 

. Oil Recovery System Number (1-/ T'C~ar--;bf-o:-n--P("7t-:o7't~al::;-)'\"",--;-vlT:'t-7i1'/o'------+-!;;;6":"""~f/~)-t 
7CIt,.5Total Raw Shale Charged, :l:bs. 9(,6'f organic Carbon" \1Tt'/o 2,(9, 

Bed Height above Dis~ ft '1 ?I?,..- !!..yd_~ogen (total).! 'II)"t. 70. 0, '21;­
Type Air Dist. ' fA 1),>:.-..I LIQUID PR.ODUCT PROPER~':~;:'In:;II""ES;,;::;----+--..,----t.-1 
Bed Belm-r Air Dist., ft (? Oil, Wt % '1l. 0 

~~~--~T-~----------~--~-k~~RATES AND QUANTITIES pensit:v:, Ib/gal ./.'/i.!..( 

Raw Shale, Ibs/ (hI' )(ft2) ZJ;;r -:-G-r-.-a:-v:i~t;y..:,:A:P:I~~:':::==:=::=::::~-I-.t..:.7";;'Q-.(";;'.;-1 

Spent Shale, %ofRS gz.s v ,-;:::A~sh:::,,'f;r.n\':;J_t-;:i-;::%n-:;:v:;-;~:;;:r.:;:;~~____-4-__--__1 
Liquid Product, Ibs/hr 101/"S' PRODUCT GAS PROPERTI1-S 

Oil Collected, ga17ton RS ;/~:,", J ~ater Va12or, Ibs7iv1SCF(dry) 

Air, SCF7ton RS {dry) 4-'cfc) 0 Oil, Ibslj'ijSCF(dry)-;H~ 


Total Recycle1:., SCF7ton RS(wet} I Cf.5 00 Analysis (dry) 

Dilution, SCF7ton RS (wet) J Y. 1. 0 l'::::"%_-_·-________~.-;.:,;...?....(~,.'-1
-C02', _Vi_o.... 
Calc. Vent Gas SCF/ton RS(dry) &/'')/__ 02, Vol % 6,:; 

Gas Losses, SCF(ton RS (net) / Z. 7"/ .;:,.;N.I;,2_+__~J:.".;;r~JJ...o~nr_,-\-~o;;..;1;;;-:.%------_I-.;:.({~/.:..'..I..._J'7 
Propane, SCF/ton RS z- '3, C). _C1.I,!.14o.l:~l_V.,..;.ol~%-------.--I_--.;,./,~C;"'__I 


TEMPERATURES AND HEAT BALANCE Qt,~Vo-::l~%.----_----_;-2_:_,,.....7_1 

Retort Offgas, OF ) tf- / ~2 z,:.._V.;;;,;ol;;;;;...,;.%_--:-________I_..::;S'_:-:s~ 

Spent Shale, F ~~1-A _0..;,.t_he-;:r~·,"__:_V~ol--:;%-:-::-_=__-r--=~"'"':':::"'~r:::_;:_::+_"":'2----.'I;.;.,.M 
Raw Shale, OF <;1 Gross Heating Value(calc),Btu/SCF /00,9 
Recycle Gas Inlet, OF -:{.7 q Carbon (Total), Ibs!HSCi" (dry) / /. Y! 
Dilution Gas Inlet, OF 27'"1 Hydrogen (Total), IbsjllfJSCF (dry) C). /'! 
Air Inlet, OF J 5' z. YIELDS A!\TD BALANCES 
Retort Air Inlet, F )~? Oil Collected, Vol % RSFA 
Heat of Comb. HBtu/ton RS 471 Oil in Gas-f'rl:-, Vol;::---:.f_?e>""i'R7"'S-::-F_A~=:::-:---,I---"(":";"')'""''':''>-1 
Heat Lost, J:.1Btu(ton RS Z 5 Oil in Spent Shale, Vol % RSFA 0,0 


RAW SHALE PROPERTIES Total Oil IvIeas., Vol % RSFA ;;-4./ 

Fischer Assay, ga17ton RS 26· 4- Carbonate Decomposition, % Z7. / 

Oil, \vt % /0 I I Water Recovered, lEL~,....o_n_R_S_-::-_-I-~75'.;..,.:--'''''':')-1 
Water, Wt % It 0 Ash Balance, %"=As Heasured 
Gas, Wt % :(" z Ash Balance, % - Assumed l?,S./~'O 
Mineral C02, Wt " II. ("' ..,.O'V_e....;:r:...a_l....;:l..,,-B_a:...la_n_c_e-',~~ -I_q"-,c;/''-'/J~%~_____ ..... 

Ash, Wt % 67. -7 Carbon Balance, % - Organic CfI}.4­
Moisture, Wt % (Uncrushed) /. 0/ Carbon Balance, '/0 - Total c 7· Z. 
Carbon (Total) t Wt '/0 j(:, 7 Hydrogen Balance, % - Organic qc.I.S 
Hydrogen (Total), Wt, % /. 75 Hydrogen Balance, % - Total (/ '7. () 

NonliTIaI' Size Range, inches !/iJt -2Yz :, Water Balance, % J/7, '5 
~~~~~~~--------------~~~~I5 % passing thru 0, ;5 71 MISCELLANEOUS 

91:) % passing thru 2.<;0 Avg. RetorQ,p, in H20/ft 
Da / ,/Oy· [;,P Above Air Dist., in H20/ft 
Dv /. '5<f-3 NaG! Soln., vJt % 

~~~~~--~---------------+----~
Lj"l (' tJ(),}/~y or 700 NaCl Rate, gal/ton RS 

*Measured Recycle + Diluti.on Gas 
** Oil Mist + Condensibles to g ~ OF 
.r,-r.~- Rates are for moisture-free ra.'11 ·snale. AJ.l shale analyses are (),na mo,;...".vu11:j-·"-- ' 

free basis. 

http:Diluti.on
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I 
{ i, 'i 

IIAtOO 
2080~ Ct046"S R... t 6"22-67 

A. YIELDS 

FAY S.37S!!: 01 ORYGAS 6. t 52E 03 MISTFA 2.791C"01 

H2 3.261E 02 OTHER 1.723E 02 UNRETO 0.0 

CH4 1.169E 02 02 3.016E 01 SSY g.226E 01 

CO 1.661·E 02 C02 DEC 2.7111E 01 MH20 7.526E 01 

CO2 1.544£ 03 OILCOL 2.212E 01 


B. MEn:RED GAS RATES 

RECG t .250£ 04 OIL 1.836E 03 ~JVENTG 5.589E 03 

AIR 4.797E 03 TRECG 1 • 43~E 04 TGF' 0.0 


C.MOL \H a HEArING VALUE OF' VENT GAS 

f-1vH>JG 2.953[ 01 HVGT 6.20t1E: 02 N~mG 3.091£ OJ 

GBTU 1.009E 02 


o. COMBUSTION PRODUCTS 

C02C 6.645£ 02. COC t • I!77E 02 H20C 2.300E 01 

CHR 9.973£ 00 COMBC? . 1 •.070E 01 


E. MATERIAL IN 

01<GCIN 2.401E 02 RSR 2.9/18E 02 ORH2IN 3.286E 01 

MATIN 2.391E 03 


F • t-1ATERIAL OUT 
. ORGCVG 4.717E 01 COKEC 3.584E 01 UNI~ETH 0.0 
OHGCOL 1.441E 02 ORH2VG 70502£ 00 COf<EH 3.211 E 00 
UNRETC 0.0 ORH20L 1.902E 01 ORCOlP 5.988£ 01 
ORCVG? 1.960E 01 ORCSS? 1 • .1189£ 01 HCCVG? 8.902£ 00 

G. MATERIAL BALANCES 

OVALL 9.985£ 01 0l1H2 9.049E 01 02SAI.. 1.0295: 02 

ASH 0.0 TC 9.72LiE 01 HArEH 1.175E: 02 

ORGC 9.437£ 01 TI-I2 9.698E 01 GASL 1.299E 03 

ASHB -I.OOOE 00 


H. HEAT IN 

QCOMB 4.478E 05 QH20C 8.469E 03 QAIR 4.775E 03 

QPROP 5.939E 01 QOILC 1.199£ 04 QRCYL 5.795E 04 

QSUMIN 5.311£ 05 


I. HEAT OUT 

QMC02D 1.539E 05 QXE'ROD 9.8110£ 04 QH20V 4.559E 04 

QLIQO 3.309E 03 OOFGAS' 2.277E: 04 QSS 1.7?7E 05 

QGASL 1.310S 04 LBLOSS 0.0 HETLOS 1.631E 04 

QSur10T S.311E 05 


J. MISC-ELLANEOUS 

ORCSS 2.179E 00 VPOIL 9.27.8£-02 TGL 2.937£ 03 

vpr1 5.685£ 00 vJCG 1.068E 01 PRO? 2.337E 01 


EnD t·1ESS,:..GE 

END OUTPUT 

----- -~ 



HEAT !diD MAn:rW~L r.ALI~NCE FOR PILOT rn:::TOinS - DATA SI'I~ET 

~' 	 ')'USER IDENTIFICAnON ., LINE II PROGRAMID 


0 
 [ 20-S0 I .. e I~L; £. - g /l- J 0-22-67 _______ ~ __J
~ t --.----~---- .. ----- -­

! 
{' 

WRS OLRS TRS B. MRS 
<E 

1 [ I.O.J /6:Lj C=~q-=:J 	 [/6~_?IJJ 
FA CRS CqRS XA 

RAW 
2 Z 6'. Lfl z,z I L)7:D , ~S-, z z I SHALE 

JI.SRS CRS HRS ElP TOG 

3 t?'7 f 71 . ',/0 ,"7] U;i3] zJf, ~./J I· It.tU <E' 

" eRA 	 MFA 'TA ,PA WA LBHL 
t; .. [dgl ] I /£1 . PI- S I Jill 0 , 11{ 0 <~AIR'I; 

eRRG MFRG TRG PRG 'CRTG MFTG 
<__ RECYCl.E A 

5 (1716' ./f I I /,01 C27~_J 71 [ 0.0 O __.QJ . TOTAL GAS 

eRDG MFDG TOG PDG 

<E~~ DILUTION G,,'u:m 	llf~ £J z Zz] Oz:J 
, P TP PP VI N 	 PROPANE A 

<E-- tlUCLEATIN7 L~.65"1 ~LJ [. /27'. fJ [ /66j] 0.01 AGENT 

"SS OLSS CSS SS 
11'--',_ ,'O'll'fl I, 	 O:QJ CO ~oJ. o:J2]'\- 8 

eoss • ASSS CSS HSS 15S 	 }'PENlSHALE 

.9 I /S' .5], gZ,51 [ 0' ,if-I ~ [ CJ,zL{- I I S-¥if' 
<E 

OILl? COL HOL DOL WLP 
LIQUID 
PRODUCT10 1/37'4 .1/1 C~'f tIl DTJ] [ 7,. ;;>£f2'J 12<- I:II 	 (;- ­

CRVG MFVG .lVG WG OILM M 

11 Va <2 ) 21 1.0 z 77 I C5 ,,0 L~c. 01 0 
<; 

t 

CG COOG OG NG 
VENT 

I12 I JL g' 1 	 zr. I] O~ S- I 01 • 71 CAS 

MEG COG HHG OTG HG 

, 13 'I I. LJ Z, Tl , .),3' '<It~J I 0.7'1 I 	 <E. 

CRVP VPMF lVP PVP 

14 if, zl z .. lli I, /S- J 3i VENT 
Tvpe VPOIL VPW GL 

. }" PURGE 
" 15 g3 1 I 36'11 LLQJ <6'f,z.1 ~. 

OPTIONS: 

I. B Ent~r "'" to Colculote will. Spent Shol" Rolc cnel A." Anolys"s, 

( 	 0, "0" '0 ColctJl,,'~ '>'1111, ',~::ostJ,cel R,,'~S, 
0, ".," '0 Coleul"te wil~' Raw Shole Ral" or.d "sh AnofY5"S. 

2. 	J.\ Enter "'" to Calcvl"',, Vllln n:"~ur~e! 1,lo/,t",,, one! 1.lI~t, 

0, "0" to C"tculate frem Yent Pu'r;;: DON. 


- 3. HEll!;:, "'" to Calcutote using Refor! 112, 

0, "0" to Cofcvlofc u.r,,!) Relort 113. 


OBRC-9 
Ii&> 11 i c ",it c; /.LLG.' 
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". /i 
!' LABO:.lATO::tY AMALYSIS SHEET 

.A~VIL POINTS OIL SHALE RESEARCH CENTER 

..,...- ,'." /7 Run No. __~r:_t__~/~C_·~~/~{,~,-_,~.r:_·_____Date Sampled __("rZ~-~/-::....:::/~'-~(r_'··L..___ 

.,',' 

Sample Time: RS Q (,c0(); SS ____ 

o RETORT SHiI..LE HOISTURE 

/0 I wt % 

GaljTon K fv\ RA1rJ SHALF FISCHER ASSAY 
'>6) .HOISTURE 

S.G., g/ml 
i i " 

j 0 .0 10: • l, Oil, wt % 

Water, wt % 
('" (' s ",Ie, nu ;;ooc/, . 

Sp. Shale, wt % .,),), c:t "1/ 

Gas &Loss,·wt % 

COKING TENDENCY 

wt % 

wt % 

o SHALE RICH~LSS DISTRIBUTION 
wt% ~/IR' (See attached graph) 

L SCREEN A""LYSIS
W'~ (See back 01 this sheet) 


wt % 

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

content of the -48 mesh material used for "Ashll, ":VJineral C02", "Carbon", and 
. "Hydrogen ll 

• The "FA l"Toisture" is for the sample used for the Fischer Assay. 

CmlJl'1t;rrrs 

.L~;;:p --.:' 
D;~Tr: CO~·1PI1ETF,D CHECKED BY 4' /

---c..,LO=-S'Rc:l2A'-~----~ 
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LAB01ATO~Y ANALYSIS SHEE~ 

JlNVIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampled t -,2. ~.- { 7 

Sample Time: RS ___,; SS ___ 

.,' ... • 1 ;.... , 

FISCHER ASSAY RETORT S~LE t-10ISTUREo 
ORA1rl SHALE ~PENrr SHALE wt % 

GaljTon RA1tl SHALF FISCHER ASSAY. o.a 
O .HOISTURE 

• -L.. - __ S.G. , g/ml 
wt% 

.f). A Oil, wt % 

o. '"L Hater, wt % 

'7'1: tf Sp • Shale, wt %• 

O. 7.<, Gas & Loss, wt % 

COKING TENDENCY~xL:::: 

0-·-­

0--­
HOISTURE 

0--­
CARBON 

0-·­

wt % 

wt % 

o SHALE RICHNESS DISTRIBUTION 
wt% (See attached graph) 

SCREEN A/\T.IlLYSIS
O ~~~(S~e~e~b~a~ck~o~I~t~h~i~s--s'heet) 

wt % 

BENZENE EXTHACTABLES 

wt %0--- 0--­
All results are "as receivedll unless noted. "l'loisture" designates the moisture 

content of the -48 mesh material used for 11 Ash", n:'1ineral C02", IICarbon", and 
'. ~'.Hydrogen". The IIFA i'loisture ll is for the ~_ample used for the Fischer Assay. 

C011HE~NTS __________________~_______________ 

I'!. \.1 n C! 1c·r7D.A~lk'., CO~,'T;;T.jF,rr'F,D . I /. J') _ ~ ~ .H.~~~. ____~~~f~~;,~.~.J~~,~~______ 



-

LABORATORY ANALYSIS SHEEr 

ANVIL POINTS OIL SHALE RESEARCH CENTER 
--~--.----

Date Sampled I c2.l-t 7 

= 
LIQUID PRODUCTS 

T 3' Pll1POUT •PJ PUlI/fF01.iT 

1 21 2 3 4 


fJ "rlATER, wt % 


_~ GRAVITY, 0 API 


()on. A.~H, ivb % 

~ DISTILLATION (See attached sheet - OSRC-24) 
.-_._--------------- ---------.-..--.----.----------~--

VENT PURGE PRODUCT 

OIL lrlr, g W,llt. 

WATER VOL, ml It.f, 0 

GRAVITY OIL, °API ://,3 

VENT GAS 

F?; Cd) HA,JOR COHPONENTS ~ Cl thru C4' plus n-Pentane 

C02 2S . / vol % CH4 v(')l % 

.,.f II
°2 0 	 " C2H4-C2H6 _---1._ 

II II1-12 1..1 .0 	 C3Ha 
IfCH4 I .1 	 " C3H6 

II 	 IfCO 2 • "7 i C4HIO 

_r.-~H2 " n C4HIO • " 
Ar (}.7 " ~c3H6 " 
I')thers 2, .P; II 1) n CSH12 " 

1} CD CARBON, I( .?) Ibs;14SCFDG r- ~ HYDRCGEN, \) .lllb~/HSCFDG 

COHI1ENTS 

----------------------~I_.--------------------------

",\, C) 4 '''r"7DA'rE CONPLE"£ED J Ul~ {v bo CHECKED ~,t_.__.4C/__ 

http:PUlI/fF01.iT


________________________________ __ 

SCREEN. ANALY IS or'-A SHEt: T (TY-LAB) 
RUN NO. c/o 1../6 - 8 SAMPLE NO. . e DATE 6 -23- {{ ? 

UNIT r;f.:::7~r\-;/' 7-::'~ ...3 DESCRIPTION_..:...I+Y-,-.t....;..'A--,,-P,,-,._________,.....,......-­
APPROX. SHALE SIZE 2!,-,,; ~r.,~ /~/SHA~<!NG TIME j (J. /"i :'//, ANALYSIS BY r;~;:!/,), / _./l-
TOTAL SAMPLE WI. GROSS 17(.f - TARE 0, i/. =NET 6'1- It'; 

SCREEN' SIZE WEiGHTS ,'! 
SCREENS!OPENING' r= GiROSS TARE NET WI. II SCREEN I ."* I Yr. '% CUt<1. ~ % 
REQD. I SIZE_ M_SH LBS. LaS. RETAINED 1_ SIZE I Dl D\ HETA1NED RETAl\\lED PASSING 

. I 4.20 4.25 
~----+=~~-h~==~------r-----4-----~I 3.00 I . I I 3.00 \(3.125) (0.32.00), I 

50 I 50 (2.62,0) i (D.360 9). / 7.J c;!
2. I; ;20(" ~1 J.,G ? L/,?- I 2. 2.750 0.36..36 (:) o· /);97 i 

2.00 I 3:/.) I ;:<:;.:-; /.1.9 I 2..00 2.2.50 0.4444 201 oC; 7J,~3 
).50 J-j;/,;...- l~'::-:.d i ;:;(j~i~ /.50 1'."(50 ~5714 .30 ,06' LI3,77 

'....., I' / J 05 (1.08?) (O.919~) / / 7.I•0 :;) 
-

, :1() . P ) 9, 2- , /1 , t::> I I ' .,. 275 0.784.3 ) ~ \ 7/:;1 Z ,6/ 

0.742 I I :)?, '? ::11/ . j' I ? , ~-'L. II' o. 742. o. 8 96 , . 1/6 /0 ) l.f- 0 1& 6' ( I 
0.525 1'J.~/.2 fiji,./, I -f.'l II 0.525Ici.634 1.577 CZ,24- I. <?(57 
0.371 '::?/' '7 /9. ;., ! ;< ... 7 ! Q.371 0.448 2,232. 3. 10 Ife If 7 

10.263 3 I,;?o,:.:. I if':',,:) . -/.? Jill 0.263 10.317 3.154 1214-6 ?,oL 

0.185 14 1'1,7 I )<],,/./ 1,,3 0.185 0,;::24 4.4G4 6,'/-3 Ic)f 

I I 0./31 i 6 1/9 .,,," /-1 .. 1/ I ~ / I I . 0.r51 I 0.158 6.32.<;> 0, } t-f I If Lf- Lf 
I ! 0,093 i 8 I :1.t),3 >;(,..,,;~ * J 0.093 0.112 8.928 0, ilf· 9<2',67 /t.:; 0 

0.065 10 /'1 .. 3 /9~,'J, I <' / ! 0.065 Q.llf- ! ';' 16 
PAN I :2.;. B ::</,.0 I P PAN I I 16 I /J,DO/I 

...... TOTAL ON SCREENS AND PA N ~ 9.' (_ LOSS 

LOSS (BY DIFFEREt~CE) - j'li lTOTAL I 
tOTAL SAMPLE. WEIGHT /, CI, / 1 

, ... rnIi*' NUM9E:RS IN PARE.NTHESES SHOULD :e.~ USED W~E:N THESE 
. L., +8j;~DtSCREEN SIZES REPRE5ENT THE: TO? OF' TH£ SHALe: 
y~M o.SIZE RANGIE. L+8i1', I 

REMARKS~ Da 
Dv . 

_ I ­

'\.<1 <t. 77 ./ - .v,
\ . r - I ­
~ 
~), r23/'1; I 2: ~8m xi 
~ ~m • / .6.'6(;62}1 ":::'+81'1\ X1 Di. ~ 

z:/r.It! 5 't >t;\ +81'1\ X't Dl ~ 
),t',-/- -~3~ 

OSRC-4 
r"lI .... ,J ,...../_ #It 


