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LABO~ATO~Y ANALYSIS SHEET 

~r.nrIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampled ~O;;..--..::~~Z_-.Ii~:""Z,--____ Run No. C / ~ S 9 ~+ff,..J (.( P. 
Sample Time: RS ___J 55 11,' 1.$­

B.s S""',z'c. l,tlt 

FISr.:HER ASSAY p~ o RETORT SHALE MOISTURE 

ORAW SHALE (t)SPENT SHALE· 

, 

. 


• 

• 

• 

t 

UlNERAL C~ 

0-,­
_AS_H--"-<S_H.....;AL;...E...1 

O· 
. 

MOISTURE 

0 " 
CARBON 

0 • 

HYDROOEN 

0 • 

J. I Gal/l'on 

. S.G., g/ml 

I .2.. Oil, wt % 

L.:i' Water, wt % 

't7. 0 Sp. Shale 1 ft' % 

0, S Gas &Loss, wt % 

~ COKltD TENDENCY 

e:f 
(J) 11.z.. wt% 

~1t:­

®83. 0 wt% 

wt% o RAW SHALE· FISCHER ASSAY 
.MOISTURE ____ _ 

wt% 

o SHALE RICHNESS DISTRIBUTION@Q.55' wt% (See attached graph' 

O® SCREEN AMALYSIS 
b·'!? (See back of this sheet) 

wt %~o.'i.l • 

BENZENE EXTRACTABLES 

0-,- 0-,- wt% 

All results are "as received" unless noted. "Moisture" designates the moisture 
content of the -48 mesh material used for "Ash", "Mineral C02"1 "Carbon\ and 
"Hydrogen". The "FA i-loisture" is for the sample used for the Fischer Assay. .. 
CO~S 
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LABORATORY ANALYSIS SHEEr 

ANVIL POINI'S OIL SHALE RESEARCH CENTER 

Date Sampled ..c, - 1- 1-- <, 1 Run Ne. C I {) \.~ C} - {,. r!1f('- V f 

LIQUID PRODUC~S 

D3 POMPOt1r 

1 2 3 4 1 2 


y"j?fJWATER, vb % 

12/ CX( GRAVITY, °API 

~ 001L ASH, 'Nt ~ o DISTILLATION (See attached sheet - OSRO-24) 

mrr PURGE PRODUCT 

OIL wr, g 

WATER VOL, ml 


ORAVITY OIL, °API____ 


._---­
VENT GAS 

o oMAJOR COMPONENTS plus n-PentaneC1 thru C4' 

C02 • vol ~ CH4 • v()l % 

02 • II O~4-C~6 " 
It fI}lT • C)HS .2 

CHh • " C3H6 . " .. 
CO • II i C4HIO • " 
H2 • " n C4HIO • 

II 

Ar • \tC3H6 • "" 
I')thers It ,• n CSH12 " 

o CARBON, ! Ibs;MSCFDG HYDROGEN, Ib~.tNSCFDG• 

COMMENI'S 
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GAS COMBUSTION RETORTING 

DErAILED RUN SUMMARY SHEET 


, l()nS 

GENERAL 
,,­ • . • "'- , .. ..-' , . "'.to; .... .,< .. " .t"•. u~, ... ~ 

oS ' 'SPE~IT, SHALE PROPERTIES 
Run No. CIe 3'1-1 Fischer Assay, Ga17ton I, <;
Length. hours IZ Mineral C02J. Wt 16 '/z.1
Retort Type Number £c-J!ll Ash, Wt ~ 'ilLf. & 
Oil Recovery System Number c-/ \iarbon Jtot~); Wt % £,06
Total Raw Shale Charged~ J:.e.e.. crtl,30 Organic Carbon, Wt % . Z, sif-
Bed Height above Dist., ft s-X<. I Hydrogen (totalJ,. Wt % ,(:). Z,? 
Type Air Dist. A b-:.x:. LIQUID PRODUCT PROPERTIES 
Bed Below Air Dist., ft 6 ' 

Oil, Wt % 7~. '7 
RATES AND QUANTITIES Density, lb/gal 7. 7'79 

Raw Shale, lbs/(hrHft2 ) 217 Gravity, API /1, t 
Spent Shale. % of RS go.S- Ash, Wt % -
Liquid Product, lbs/hr 15"'/3.'f PRODUCT GAS PROPERTIES 
Oil Collected, gal/ton RS 2/."5 Water Vapor, lbs71"ISCF(dry) <t.6 
Air. SCF/ton RS (dry) 5630 Oil, lbs(1'1SCF I. dry )~h':- 0.017 
Total Recycle*, SCF/ton RS(wet) I~za" Anal~Sis (dry) 
Dilution, SCF/ton RS (wet) Z¥-70 - C 2', Vol %' 2'1-.5' 
Calc.Vent Gas SCF/ton RS(dry) 6?S"O O?, Vol % 0,7 
Gas Losses, SCF/ton RS(wet) /If 5'6 N2 + Argpn2 ilol % 61. I 
Propane, SCF/ton RS I go'S' CHh, Vol % ,.3 

TEMPERATURES AND HEAT BALANCE CO. Vol % 2,tf
Retort Offgas, OF 11g H2,· Vol & 'f.3 
Spent Shale, F 7g'G Other...!. Vol % z. 7 
Raw Shale ~ OF 72 Gross Heating Valuelcalc),Btu/SCE 79.2. 
Recvcle Gas Inlet, Of 2<"6 Carbon (Total), lbs/MSCi? (dry) 11./
Dilution Gas Inlet, Of 2 $""0 Hydrogen (Total) ~ lbs/MSCF (dry)' (),57 
Air Inlet. OF /'1-4 YIELDS A'IT) BALANCES 
Retort Air Inlet. F l'f'f Oil Collected, Vol %RSFA gl.6 
Heat of Comb. }IDtu/ton RS ;)'5 Oil in Gas{H!;, Vol % RSFA ("J, / 

Heat Lost, MBtu/ton RS -g~ Qil in ~ent Shale, Vol %RSFA '-1-,0 
RAW SHALE PROPERTIES Total Oil Meas.,- Vol %RSFA &C-; 
Fischer Assay, ga17ton RS 26. / Carbonate Decompositiol!, % 3?,6 

Oil. Wt ~ 10.0 Water Recovered~ lbLton RS JI'f;S;­

Water, Wt " () .'1 Ash Balance, % ­ As Heasured -
Gas, Wt % 2,0 Ash Balance, _% - Assumed ,(:5 I(}(J 

Mineral CO2, Wt % /7. z Overall Balance, % err, 0 
Ash, Wt % It. 3'. Carbon Balance, % - Organic '1z.~ 
Moisture. Wt % (Uncrushed) 2. /Z. Carbon Balance, ...~ - Total ct 5"', 'R 
Carbon (Total), Wt % U,S- Hydrogen .tSalance, % ­ Organic 17, ~ 
Hydrogen (Total), Wt % 1,7lf Hydrogen Balance, % ­ Total '7'1,0 

Nominal Size Range, inches YIf" -/" Water Balance, :x, 11"; 7 
5 %-passing thru ()·(:)6S"" MISCELLANEOUS 
98 , passing thru /,0<:; Avg. RetortD-P, in H20/ft &,'11 
Da (!J ,~&,~ 6.r Above Air Dist., in H?O/ft 0.'><;> 
Dv (). 70' NaCl Soln., Wt % -

L,' VI i' dvrn t'r 0/:::" 820 NaCl Rate, gal/ton RS .­
- " 

*Measur d ReCYCLe + tli1Uti() as I 

** Oil Mist + Condensibles to 'I? 0 OF . 


n*** Rates are for moisture-free raw shale. All shale analyses are on a.l'n.... ';_·4•."ue­
free basis. -. 

> 

.; Ve r y We t S it it Ie.. 
Signed &.,.(J~~,.--___DAT~~ .,2.-eJ) I t7 6 7 

; OSRC-lO 
Revised 7/19/66 



IIAI00 
80, C1039-1 B 5-?7-67 

A. YIELi)S 
FAY 
HZ 
CH4 
CO 
CO? 

8. 168~ 01 
?. 986;~ 
9.0~?SE 01 
1.667[ ~)? 

1.701 ~;-' 03 

rF(YG~ S 
on:~:::> 

O? 
CO·? J5:C 
OILCOL 

6.945£ :)3 

1.~75S O? 
12 1r­ 01• I . 

3.95':1':: 01 
2. 13() S o1 

r~ I STf r"', 
!J\':-!:: T C 
SSY 
~. H'( C 

5. 7 
/}". Q?7.~ 00 
S.Q54~ 81 
1 • lL'SE 0:2 

?-EC(; 
AIR 

1.069:: 
5.6265.: 

RATES 
J l l 
O~ 

OIL 
TREes 

?47CJ"7. 83 
1.31~~ Gil 

WVE~TG 
TC~? 

6.891E 
0.0 

03 

GSTU 7.9?4S 01 
HVST 5.583S 02 3.1132 01 

D. GO~3USTION P20DUCTS 
CO?C 4.7~a~ 02 'cee 
CH? 3. 155E 00 CC~8CP 

1.50/1-::: 
3. 2;:;­

02 
00 

H?OC 5.5';9'= 01 
, , 

E. ~~TE:~Ii~L IN 
O~GCl~ ~.373E 02 
MATIN 2.477£ 03 

RSR 2.9fi7E 
...,,...,. 
!,j :­ O~H'2 Dl 3.300£ 01 

r .. :1A T 
O~GC\}G 

ORGCOL 
u:nr;:TC 
ORCI} G? 

I/\L OUT 
4. 4~ D 1 
1• 1,,; 97l'1.. Q2 
7.901 c- OO~ 

1.6'33 4: ()1 

COKEe 
O;:?H?V8 
CRH?OL 
C'::?C'SSP 

,).?")9E 
1. O? Ij:: 
1• 3/) I::' 
1.719 E 

~ 1 
01 
:J 1 
01 

U~JqE:TH 

COK~H 
CRCOLP 
HCCVG~ 

9.475£-01 
? 4?0 ~ 0ti 

,j " 

5.'374:::: 01 
8.5122 nn 

'~t ../ 

8. ~~T~~! 3AL~~CES 
Ol/{,;LL :;:).981::: 01 
.'\SH 8.0 
cnGC 9. 27::)k.. 01 
ASH8 - 1. flOOr;: 00 

Or::H2 
TO 
TH? 

9.72S'? CJ 1 
9. 531'!: 01 
9.90!;~-, 01 

O? P, 1 

','/ n, T2 =: 

SA 

9. J19~ !] 1 
9. 571::: :]1 
1• 'I'!)S (l~

.IV 

H. H~.'\ T 
~co;.1B 
,)P,;;:OP 
~su~" IN 

T ~T 
- :'1 

:5.531.t~ 05 
6.23'3::: 01 
6. 3j!3~ 05 

8H? OC 
QOI 

1.Q'!7E 
1.163:::: 

04 
04 

~AIR 
~ YL 

7.l159Z 
4.921: Z 

03 
04 

I. HE!\T 
9tllC02D 
QLI80 
QG/\SL 
':;-SU~'10 T 

OUT 
I') I')r,:,;4' 
~. _.. J'.J ,-' 05 
4.0042 03 
2.2732 04 
.5. ~343~ 05 

()K OD 
;:)0 f\~...,:::; 

L3LOSS 

9. 1L19: 
2.;3782 
0.0 

04 
011 

:;) OV 
~SS 
HETLO,) 

6.7302 OL! 
2.3512 05 

-3.5'3?~ 04 

J. ;VI 
ORess 
V?~,! 

ELL~\!SOIJS 

2.53'3Z 00 
8.60?:: 0'''\,/ 

v Ii.. 
l'lCG 

1.708-;;:-0'2 
1.6?'(l": 01 

TGL 
P:::fOP 

'2.975£· C)3 
1.3lt5~ (Jl 

:::~D OUTPUT 

p 




- - -- ~ - - -- -

~ .-..., 
-_. ­~' USER IDENTIFICATION 	 ~ '. LINE" PROGRAM to 

. . 0 [ '2080, I ,.. C-L:9 3 :J..~L B 5"- 2]- 6. 2 	 _____J 
t· 

WRS OlRS T.RS B. MRS 

Ot1~] /o,ol 7 :z-"l I -I.. 116 2 23" II 
FA GRS CORS XA 

RAW 
2 26! /] 2,0 I 1 /z:zl I ~5,2 2: ...SHALE 

ASRS • CRS HRS BP TOG 

3 I· '6'1?,31 1 ' 16'.S'] I J,7tf- I 2Lf./o.. I I, I:? '? 
~' 

. 
'" CRA MFA TA ,PA WA LBHL 

~AIR4 [T?J'.Lf .~ / ,,0 I I lifLf 13/ [Qf IT I 0 

CRRG MFRG TRG PRG 'CRTG MFTG 
RECYCLE A 

5- [1467. s- L:'&6 I I 2' 5:0 7<2 I I 0,0 0 "01 . ~TOTALGAS 

CROG MFOG TDG POG 
<E--- DILUTION G. ,', I ?S"'" 	 zs-o oS-"]...... J 111'1.'-0 

, P TP • PP W N PROPANE A 
<E----- NUCLEATIN7 L.<,<{ I C,ij J L/3Z,Z I 5)Lj;? I I 0,0 I AGENT 

WSS OLSS GSS SS 

'.(-'~ . 8 I· t>,.6 1 r- 0. S- 1 . 0.2: 1 0,,01 
COSS ASS$ CSS HSS 15S 

,9 	
}'PENTSHALE

I /2 	• '9 I. ~ Lf ,<3 I 8,06 I a.2 g 7 &>6' 

OILU' COL HOL DOL WLP 
LIQUID 

10 1/560.7·1 1 tl- ,1 1 /1 • II 7: '7 291 1 /5"'2 ,71 	 ~PRODUCT 

CRVG MFVG ,TVG WG OllM M, 
11 [J:~Lf2.01 /.0 I I 75:0 OrO IOt O 1 I 0 


CG H COOG OG HG 

VENT 

12 I IZ,/I 0 I I zLf.s-1 0,,7 oLf.cl GAS 

MEG COG HHG OTG ,HG 

•


' 13 'I I.j~ .I Z,'-f- I I 'f.'S 2.7 CJ • s71 

CRVP VPMF TVP pVP 

14 I 3,01 6~31 I· 16 I 72 
Tvpe VPOIL VPW GL }~~~~E

15 ( g(') I I s-.c>1 q. t?1 /.7, 3 I" 

• OPTIONS: 

I. 	BEnter .., .. to CoI"ulote wit/. S;>ent Shale Rote .mel ASh Anoryses, 

Or "0" to Cok"lole wtll. /.l;:osureel Rot.::s. 

Or ".," to CoI"ulale wttr. Row SI,,,le Role onel Ash AnolyslI:s. 


, 2, MEnter "1" to Colc:ulole wt'h Meo!;ureell.lolslure "nelMtst, 

Or "0" to C"I"ulale (rom Venl Put<;:: Doto. 


, . 

l, H Enter .",. to Calculate usln)] Refort 112, 
Or "0" f" Cokurot" ustng Retort 113. 

OSRC-9 
'. Revisc'd 5/1/~ 
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LABORATO~Y ANALYSIS SHEET 

ANVIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampled ,-;)-;2.. 7- 17 

Sample Time: RS Ii:1:;;-; SS c;:): I ~> 

FISCHER ASSAY, o RETORT SHALE ~1:0ISTURE 

ORAW SHALE ~I\7\SPENT SHALE wt%/W /,3 . 
~~~. :23.r l.6- Galfion O RAW SHALE FISCHER ASSAY 

.. MOISTURE 
.-----~~-'-.--.--, S.G., g/ml•---- wt% 

(" Oil, wt %(), > 7• 

• a& Water, wt % 
7 P fc,.>' s- • I> I (.. II S t­

, Sp. Shale, wt' %'1 t, ."] ...L ........... 

Cc.o'V"'f To 'Pe-.(!rf'1· 

• o.?.. Gas .& Loss, wt % "l cl. I. Y&.o- ,To .., 

COKING TENDENCY~b=£ ..... 

wt % 

wt % 

o SHALE RICHNESS DISTRIBUTION 
wt% (See attached graph) 

O SCREEN Ai'JI~LYSIS 
~~~(S~e-e~b~a~c~k--or~'~t~h~is--s'heet)wt% 

wt % 

wt% 

All.results are lias received" unless noted. "Moisture" designates the moisture 
content of the -48 mesh material used for "Ash", "Mineral C02!!, "Carbon", and 
"Hydrogen". The "FA ivToisture" is for the sample used for the Fischer Assay. 

0-,- 0-,­

CO~TS ___________________________________________________________ 

DATE Cm1PLETED MAY 311967 CHECKED BY __L<'-J--,:ev::p..,.£)~:_~_.----,--------------------- OSRC-12A 
Revis~d 6/20/66 



LABO~TO~Y ANALYSIS SHEET 

ANVIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampled ~- -6. Z - t 7 Run No. C / ~ fJ 7'~ / 
S·PJ; He)- \...., c.l.Jfc-

Sample Time: RS 17.'/.>...... ; SS ___ S fl f'r} Y I t- Tt1 B<LeK 

Iy~ I r .... 

FISCHER ASSAY. 
$RAW SHALE . OSPENT SHA~E 

:< 5; .t? 
•?I/ 

'q .'l 
, 

• 

. 
L .0 

8( ./ 
. 
. 

'2..0 

£l,;jA<t
" 

• 

~ MINERAL C02 

t@/'7.10_·_ 
J ASH (SHALE)

/r . 
~G?t~, l 0-,_ 
~?' MOISTURE 
C; 

0(2)0.'3'1 • 

~CARBON 

'(g),t. 4 0 • 

,...{HYDROOEN 

.t1 /. ; S. 0 • 

BENZENE EXTRACTABLES 

0-,- \0--·-­
i 

'cP Ct(J~9-1 5t.·qSb'"1vJ:f..­•o RETORT SHALE HOISTURE 

fJ..~ ;2,/2 wt % 

Galfion (]) ~~S~~E FiSCHER ~.~S:Y 
S,G" g/ml I.os~wt % 
Oil, wt % 

Water, wt % 

Sp. Shale, '1ft % 

Gas &Loss, wt % 

COKING TENDENCY 

wt% 

wt%. 

o SHALE RICHNESS DISTRIBUTION 
wt% (See attached graph) 

O SCRE~N AhlALYSIS 
-----T(S~e-e~b-a~ck~o~f~t~hi~s--s·heet) 

wt % 

wt% 

All results are "as received" unless noted. IIt1oisture" designates the moisture 
content of the -48 mesh material used for "Ashll, "Mineral C0211, "Carbon", and . 
"Hydrogen". The "FA Hoisture" is for the sample used for the Fischer Assay. 

Cm1ME!JTS ________________________________ 

MAY 291967
\ DATE C0r1PLETED CHECKED BY .z?r../:v 

'. ----------- --~7rrrA~·~O~i(~·R~~~-~12~A.---------
Revis7d 6/20/66 

mailto:t@/'7.10


-

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

LABORATORY ANALYSIS SHEEr 

ANVIL POINTS OIL SHALE RESEARCH CENTER . 
Run :No. (' I '2 <) c, - I 

.t 

,LIQUID PRoDUCTS 

D3 PUM RHJ'T T3 PUHPOUT ~ 

'(: 

1 

1i ';;>S)VTATER, wt % 

\ \ 
\ '. 

\ 

~ 0(') GRAVITY, °API 

OOIL ASH, wt % 

o DISTILLATION (See attached sheet - OSRC-2u) 

VE!I!T PURGE PRODUCT 

.. 00 OIL 1tfr, g 6. 6) 


BO WATER VOL, ml •..3 ~ 


(>.0 GRAVITY OIL, °API 3$ 7 

------------ ---_..__._------------- ­

VENT GAS 

£-J" 0 l'iAJOR COMPONENTS o ~l thru C4' plus n-Pentane 

C02 2.'-1 .,t; vol % CH4 • vol % 
.11

°2 1)-"] " C~4-C2H6 " 

" IIN2 t,? n5 C3Ha 
eH4 L ."? " G3H6
" " 
CO " \. "). 'I i C4HIO 

\ 
• 

II \ II ,H2 JL .3 C4HIOn 

Ar o· p, " ~c3H6 " 
I')thers ?-.. Z " .A- n C5H12 • " 

11.1 Ibs;MSCFDG . . e .5 7 Ibs,hISCFDG~~~'0 CARBON, .:.. "~ HYDROGEN, . . .. 

COMHEh'TS 

JUN 5 1967 j:?"" /f)
DATE COMPLETED CHECKED BY 'I (Jr 

p" , OSRC..---"""'12=B.------­

(Revised 5/3/66r 
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