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DErAILED RUN SUMHAt~Y SHEEr /5'IJ~/f(/tl~ 

Date 6 ?o~ 67 

;"'. t~.' Ii 
tI" ,~q ~ • ' , t,- - - , v:_, ,.~

/V-':J.-'-V'- If .......C--7' 1'<.1"_ '".""",,..... "~",,,,,&"'1. /i r.:.~' ~ 7 " 


-. "'~ ~"'--..:-"

Comments: 7--.,.,fl P.... z/:>:z,".. c k"......t!.........r (7 ......._1 dt-;'_1~~",~_.-.~t~ /~\ (.,...,....,....s:l-, c1..~~ 

GENERAL .I '/ ,( _ 1 I SPENT, SHALE PHOPRRTIES 
Run No. (!/o'7fo - cJ- ~cher Ass,ay! Ga17ton ,:-J, 0 
Length, hours /7 Mineral C02... Wt % . 

1<;",0 
Retort 'Iype Number !2 e - v/J Ash, Wt 7? <?? 7 
Oil Recovery System Number (! - / varbon t total), Wt % ,; ,/7
Total Ravl Shale Charged, 1b8.. C;g . .70 Organic Carbon Wt p 2,0<;(
Bed Height above Dist., ft 4'YL Hydr0fi.en ttotal11 Wt % o,/i
Type Air Dist. Ji.-Dx I.. LIQUID PRODUCT PROPERTIES 
Bed Below Air Dist., ft (.. Oil, Wt % CJp,y, 

RATES AND QUANTITIES Density~ Ib/~al 7.7,{2:
Raw Shale, Ibs7{hr) (ft2) 2.'7C, Gravityz API ~":)C ' '; 

" 

Spent Shale, %of RS 71.1 Ash, Wt % -
Liquid Product, Ibs/hr /0 rl. 7 PRODUC'l' GAS PROPERTIES 
Oil Collected, ga17ton RS zz, '1 Water Vapor, Ibs7HSCF'(dry) 57'-/-
Airl SCF/ton RS (dry) ..£Ifao Oil, Ibs7J',jSCF(dry )-lh~ C),/02
Total Recycle-l:·, SCF/ton RS ( wet / /,":, zoo Analysis (dryl 
Dilution z SCF7ton RS \wet) Ie; /),0 C02', VoX %"'" '2);(" 
Calc. Vent Gas SCF7ton RS(dry) (p& 70 a?, Vol % to,s 
Gas Losses, SCF/ton RS(wet) 633 N2 ~Jtrg2!h Vol % 6/'7 
Propane, SCF/ton RS /'1, (, CHh, Vol % /' 'l 

TE.MPERATURES AND HEAT BALANCE CO. Vol % :;,C; 
Retort Offgas, OF /4/ H2.· Vol % ,":~, '/ 
Spent Shale, F 54-1- Other,! Vol % /,0 
Raw Shale, OF gtf Gross Heating Value~calc},Btu7SCF 109-/b 
Recvcle Gas Inlet, OF 2kD Carbon (Total), Ibs/r1SC;';' (dry) /7.-;; 
Dilution Gas Inlet, OF 769 Hydrogen JTotal)" Ibs/MSCF (dry) ('),7? 
Air Inlet, OF 14-1 YIELDS AMD BALANCES 
Retort Air Inlet, F / 'f I Oil Collected, Vol %RSFA 7~.5 
Heat of Comb. NBtu/ton RS 42' C), pil in Oas-):-;:-2 Vol % RSFA {;" '3 
Heat Lost, l'1Btujton RS /9 Oil in Spent Shale;-trol %RSFA 6. 0 

RAW SHALE PROPERTIES Total Oil Heas., Vol %RSFA 7K.r 
Fischer Assay, gal7ton RS 2"1.2 Carbonate Decomposition, % ~ Z', 2 

Oil, Wt % ' I. I Water Recovered, Ib/ton RS 77.8 
Water, Wt % /,),'7 Ash Balance, % - As Heasured --
Gas, Wt % ,/, I Ash Balance,.% - Assumed r? 5'/06-

:t-1ineral C02, Wt ,. 
f7,) Overall Balance, % at. 5(1 

Ash, Wt % ~6. z Carbon Balance, % - Organic JYt.,7 
Moisture, Wt ~.(Uncrushed) /,67 Carbon Balance, % - Total C;/, I 
Carbon (Total), Wt p 151. Z Hydrogen Balance, %- Organic xl,'f) 
Hydrogen (Total), Wt % /, q I Hydrogen Balance, ?h - Total 96'.0 

Uominal Size Range, inches j1/'_ 'Z X /I Water Balance, % 99.0 
5 %passing thru 0·371 MISCELLANEOUS 
9ts % passing thru 2.;50 Avg. Retort6P, in H?O/ft G'34-
Da J.6[-7'- ,6P Above Air Dist., in H20/ft 0,3'5' 

Dv I· 9tfCJ NaCI Soln., Wt % -
L i h (' :?"'l"rf'Jr' CF 7'1-0 NaCl Rate, gal/ton RS ----

gr' .,t.;"'cC k d ..... ,,..,. ""2 .,,I'-;'·,,j~,_.....·u. :I~.!... /.'H.~ 2.J-~ ,"' {L2.,/"""I ~./1 Iq 

"'?.-LX=./~4" ~ ~ /...1:'--.1 d",...J,L.tl- C£h-A 4, t1 - "e-,,-~ ~:'~b!::,£ w"'r.t?.·.........l 

*Measured/Recycle + Dil~tion Gas / ~~~ 
** Oil Mist + Condensibles to rJ t::' OF ' 
~-K,* Rates are for moisture-free ral'1 ' shale. All shale analyses are.ona, m",-t.b~l. 1::- .-" 

free basis. ' ' ' 
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//AI00 
2080. CI046-4 R-l 

A. YIELDS 
FAY 7.8451£ 01 
112 • 3.937£ 02 
CH4 1.268E 02 
CO 2.402E 02 
CO2 1.702E 03 

{ 	 B. t-~ETERED GAS RATES 
RECG t. 125£ 04 OIL 
AIR 5.1611£ 03 TRECG 

C. MOL ~"T e. HEAT ING VALUE 
MWt~G 2.931£ 01 HVGT 
GBTU 1.046£ 02. 

D. COMBUSTION PRODUCTS 

6-20-67 

DRYGAS 
OTHER 
02 
C02 DEC 
OIlCQl 

6.673£ 03 
1.068£ 02 
2.002(;; 01 
3.221£ 01 
2.291£ 01 

1.937E 03 
1.319£ 04 

OF' VENT GAS 
6.980E 02 

2.229E 02 
1.050E 01 

2.964E 02 

3.282ft 01 
8.301E 00 -­
1.914£ 01 
..214£ 01 

. 8.153E: 01 
9.107£ 01 
8.595£ 01 

1.020£ 04 
1.245E 04 

1.056£ 05 
2.458E 04 
0.0 

1.021E-Ol 
1.027E 01 

MISTFA 3.005E-Ol 
UNRETO 0.0 
SSY 7.909E 01 
MH20 7.784£ 01 

~1VENTG 6.804E 03 
TGF 0.0 

MvJDG 3.060£ 01 

H20C 2.695E Ot 

ORH2IN 3.660E 01 

UNRETH 0.0 
COKEH 1. S03II: 00 
ORCOlP . 5.532E 01 
HCCVGP 8.699£ 00 

028AL 1.001E 02 
l-lATER 9.903E 01 
GASL 6.330[. 02 

QAIR 5.421£ 03 
QRCYL 5.370£ 04 

QH20V 5.516E 04 
QSS 1.695£ 05 
HETLOS 1. SaSE 04 

TGl 2.963E 03 
PRO? 1.962E 01 

C02C 6.728E 02 
CHR 9.388£ 00 

E. MATERIAL IN 
ORGCIN 2.703£ 02 
MATIN 2.431£ 03 

F. ,..'ATERIAl OUT 
ORGCVG 5-191E 01 
ORGCOl 1.495E 02 
UNRETC 0.0 
ORCVGP 1.920£ 01 

G. MATERIAL BALANCES 
OVALl 9.745£ 01 
ASH 0.0 -'. 

ORGC 8-661E 01 
ASHB -1-000E 00 

H. HEAT IN 
QCOMB 4.838E 05 
QPRO? 5.282£ 01 
QSUt4 IN 5.656£ OS 

I. HEAT OUT 
QMC02D 1.826E OS 
QLIQO 3.748E 03 
QGASL 6.266E 03 
QSUMOT 5.656£ 05 

J. MISCELLANEOUS 
ORess 2.075E 00 
V?N 5.L:44~ 00 

END NEsst~GE 

CrJD o:.rrf) t~'T 

COC 
COt-1BCP 

RSR 

COK£C 
a Rl-l2 VG 
ORH20l 
ORCSS? 

ORH2 
TC 
TH2 

QH20C 
GOILC 

Q}<EROD 
QOF'GAS 
LBLOSS 

VPOIL 
t<JCG 



- HEAT AND MATERIf.L CALIINCE FOR PILOT RETORTS - DATA Sl-I~ET 

I ' , > • 

:;,.,', UNE rI 

0 	 -/ '7 ---_ .._] 
f· 

WRS OLRS TRS B. MRS 

,1 	 0,1, C:::::O 11636"2.31J 	
~ 

!FA GRS CORS XA 
'RAW 

2 I 21.zl z, / 1/2JJ Iss-, iiJ SHALE 

ASRS CRS HRS BP TOG 

3 I" 	 65 ,~ I ,': If It Z 1 I ,91 I .?/f # ?io. 1 /7 1 J <;: 

CRA MFA TA ,PA " VIA LBHL

'(, 

[7o'f, ) I 12 ? 1 I Oe l 'f
'!'n .c I , ,0 I I 'jLII 	 L1?~ ~AIR 

MFRC TRG PRG 'CRTG MFTC 
<__ RECYCLE At 

.s 	 I If 0 2to 7:;;- ] 10,0=] 0 .&1 . TOTAL CAS 

CROG MFDG TOC PDG 
~-- DILUTION CJ6 " I ~g6J 1>6fJU Z69 S-7~ 

, P TP . PP W N PROPANE AI 
~--. NUCLEA TIN!i Q_~ I OlD I- /2 g; z I 1262,sl 0.01 AGENT 

YlS5 OLSS GSS SS 

'C"" 8 [Q~S-=:J [ oLQ] o pI. 0,01 
SPENT

'-	 COSS A5SS C55 H5S T55 
~ 	 SHALE 

,9 L/5-.6 I I ~ 3' f 7 r U.17~ 10,/7J I s if.- If- ] 	
} 

OILLP. COL HOL DOL WLP 
LIQUID 

10 Iltfs )':7] '6 i .1 I /1./1 7&7621 I 2 ZL!- -OK! 	 ~PRODUCT 

CRYC MFYC .TYG WG OILM M 

II 1/200 .€I / • 0 I I 26 c; 0.01 ~"ol 0 I 
( ­

CG H COOG OG NG 
VENT

12 /2. ~ 0 I [ z.r. sJ 0 1 3 I 6/ .z'l GA5 

MEG COG HHG OTC HG 

'13 '[ 1.1=:J 3.6 s-. t /.6 'C' .78' 	
<E­

CRVP VPMF TYP PVP 

14 I if , ,1 :z. III I, 16::5 Lf-Lf }VENlTvpe YPOIL .VPW GL " . PURGE 
IS gS- Lf·2.01 ,2,91 g>..s; 6 "I 	 I ~' 

OPTIONS: 

I. 	 B Enrer Ofl" to Cclculclc wir', Spent Shole Rotc and Ash Anclyses, 

Or "'0" to Calculote wI/I. I,~:::asurcd Rol"s, 

Or ".1" to Cclculote wIt!, Row Sh",le Ru/e and "s,~ Analyses, 


. 	2. AI Enter "I" fo Cufculu'" wll/, 1,~eo:;ut"cI l.bIslure oml',lIst, 

. Or "0" to Coleul"t" (rem Vent Pllt<;l'! Dolo. 


3. 	 II Euter "I" to Cclculate IIsin,) Relor' /f2, 

Or "0" to Colculote 1151n,) Retort 113. ' 
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LABO":1.ATORY ANALYSIS SHEET 

/lNVIL POINTS OIL SHALE RESEARCH CENTER 


Date Sampled _~?_,_-..;....~...:..:.-/_-_(.-"7:....-__ Run No. C It? tit. - L/ 

:.. 

" 

Sample Time: RS C: (CO; SS //10­

( I o.... ,\01". Y 

RETORT SHALE HOISTllREFISCHER ASSA~ 

(!i()RA\; SH~SPENT SHALE. !{,Z~ wt% 

RA1r[ SHALF FISCHER ASSAY#~I- 2f.R t1 t2 Gal/Ton J} 0 
. 

'<::/-,110ISTURE 
·9/;'L ,~' • S.G., g/ml 

//f.?6 wt % 
Oil, wt % 

Hater, wt % 

Sp. Shale, v.-t % 

Gas & Loss, wt % 

COKING TENDENCY 

wt %' 

wt % 

o SHALE. RICHNESS DISTRIBUTION 
wt% (See attached graph) 

Ir5>\ ~S.:.;CR:;;E:.:.:G::::N:.....;;.Ai~\T1~~L::;Y:.:;:S.=.IS:=-~-:-:--;-_
'Wt% ~ (See back 01 this sheet) 

wt % 
/ .f., i 

BENZENE EXTRACTABLES "7. 7j-­---. -) ---,;., ~: --­wt% I"0-·- 0-· ­
All results are lias received ll unless noted. lIl'1oisture ll designates the moisture 

content of the -48 mesh material used for IIAsh", n:'1ineral C02", "Carbon
ll 

, and 
IIHydrogen". The "FA I'Toisture" is for th~sample used for the Fischer Assay. 

/Q,7 

/' HYDROGEN 

'­ "_r~~ 
... ~ /.'10 

:" - ,-. D :J o .17 

COt1rvIE;tI!TS 

JUN 2 t1 1967DATE CO;1PLETED CHECKED BY ---­---------------------- ~6={2~·...:----------­



-----

LABORATORY ANALYSIS SHEET 

ANVIL POINTS OIL SHALE RESEARCH CENTER 

. Date Sampled /,-;2fG'7 Run 'No. C/O-Y1- 'Y 
• • il tif. r 

= 

IJQUID PRODUC'TS 

(\: '1') Pill1POUT " D3 pm'1POU'1'
~~' 

t 1 

@vlATER, wt % l.t·;Z ..l,.--l_~ 
ID GRAVITY, °API ;z.C .:1 ~~ 

\--"'-"-0" ' \OOTT. ASH, l\lt % . '. 

-- 0 DISTILLATION' (See attp.ched sheet - OSRC-2h) 
--------.~------ ..-----, --- ..--------- .._- --,-.--~----..---.-----------­

~T PURGE PRODUCT 

OIL lrJT, g • .rQ"j..... , 4­J 

WATER VOL, ml . .i"-..~ 
GRAVITI OIL, 0 API 1-/ Ie 2., 

<» l1~JOR COHPONENTS 

CO2 2 s· •--~' vol % CH4 _-!..._ vol % 

II II
°2 (). ,5' C2H4-C2H6 --!...­

II II'N2 6 'J. S' C)H8 

CH4 / • C) C)H6" 1/ 

.co .5. t II i C4HIO " 
H2 \,$" ·2 It 

n C4HIO. • " 
Ar Q.') rjC)H6" " 

II0thers .L ·6 n CSH12 • II 

'0 CARBON, l2·J Ibs/MSCFDG @HYDROGEN, 0 .lB Ib~ft1SCFDG 

>:;:' 

VENT GAS 

~,..... 

COl1i·rEmS 
, . 

JUN z-z t967 
DATE COHPLE'I'SD 



_ 

- - -

I 

. I 
SCREEN" ANALYSIS OA-'-\" SHEET (TY-LA8) 

RUN NO. c 'tJ"/6 - 'I SAMPLE NO. . DATE 6 -J./- 6 ? 

UN IT i? t: TI)f?"1 #I 3 DESC RI PTION _--I.7~Y..:;::f..~e.::.;:.8________--.,--~_ 


APPROX.Sl-iALE SlZE2~./7o ~./SHA!<ING TIME /OI-1/v, ANALYSIS BY -?-7::-a, .(r~~ 

TOTAL SAMPLE WT. GROSS gr?, R -TAR 6.0 =NET 1J4u r?, " 


SCREEN' SIZE WEIGHTS ! I 

------~----~----~~~_r----~~~~ 

SCREENS OP2NING ... IGROSS TARS INET WI. Ii ISCREEN • 4:. !If 70 CV~<1. % % 
REQP. SIZE MeSH I!.BS. L13S. iRETAlNED .I SIZE D\" Di RETAINED RETAINED PASSING 

4.25 I I· I4.25 "'\ 	 I! 
3.00 I 	 I' 3.00 (3.125) (0.3200) /r;i::)/y) 

"'JT 

2,50 ~/.J-j 16,'71 tI:'l I 2 .. 50 (~:~~g) (g:~~~¥ 6,28 	 75:70 
1 	2.00 .'<4,,,, '?1i'V! )3,[1 Ii 2 ..00 2.250 0.4444 Ifllf)1 ' 7s-r z) 
! 	l.50 t/~.q I {)-:,?,l/ 1 /5'".5 1.50 1.750 lo.57 f4 i;zr;,u7 1'1-//(1 

'.05 32,() /q,J l/').{J; 1.05 (I:~~W (g:i~:;) /71/ ):2(07 

0.742" 1!19 ..S l.(),f q,o I 0.742.10.896 i 1.116 /2,u3 2 Q 'o.'f 
0.525 I !)_~.~I "g.3 /-,9 0 .. 5250.634 1.577 9.22 IOlt 

0·371 f)~,l, I )CI , 7.".. :..?,l/, 0.371,0.448 2.232 4-,)5""' 16'27 
0:263 3 I ~(), S' 1// <' I '2 • :< I 0.263 0.317 3.154 5', 07 	 :? '6 

! 

0.185 4 19 d{ /9, tJ! .. :.J!! 0.185 0,224 4.464 0,5""3 	 '2,6"7 
10.13l 	

I 

6 J9•. r: I ICf1t./ I c J, I' o.rsl 10.158 G.32.<3 u(f) 'SLf 
0.0931 8 J.O"t/ I ;:/O.J./ r. (') II' 0.09310.112 8.';32.8 C). 0 6 0/7, Lt..7~ 2-5""t.f 

0.065 I 10 /9.:3 /9', ;:z / i I O.OG5 	 01/"3 .Ill6 

PAN !21.C-:'2I 0 J {; I I PAN 7,j 'f (). 27 


'. TOTAL ON SCREENS AND PAN I "1L./,<~ I LOSS O.Zi 00'00 


LOSS (BY D1FFEREt~CE:) .;. z- TOTAL I 7? 7 P _ ­
TOTAL SAMPLE WEiGHT t)L(~~:' j --- 1.....- ­

~; NUM9ZRS IN PARENTHESES S;lOU\..D :BE. USED WijE:N THE,Se: 
SCREEN SIZES REPRESENT THE: TOP Or THE: SHALE 
SIZE RANGE. 

REMARKS; ____________________________________________ 

~rn+8h'\Dt 
yLm .Hln,DI 

Da 
Dv 

I q( .2/6 
b m ,

'tBm XL 

(J/c9'i'19 "'"' t'i • / .
"'tSm Xl Di 

z:m X·+81Y\ t Dt 
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