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Fi;riocis Cl~i55 St-aJ~t.~ll? I Pretest f ClOSS-I, LaCe as a Dart of 
tile! ccmL:i.lluj.D'j ~r()gr.i;l!n to tC2'C 
1.0 ;ir~Qrove yiclct and extend t!le 

Uw 

Pric)j~ t:o lire st",~:::-t of C1055 I follmlinq rctod.i.ficDtioni:i \','(;1:2 

m~dc to the r8tort: 

1. 	 Installation of an imprcve~ 1 i -:~ r:.i(~. c).i s~~n ~r (i<;rE~I:j\~n. t s:;~~ i ti 
of rods ins tread of st {~:ee j);:-avIinss HCJA6, J-:Cl~;~,: anc1 
RC1(1) 

2. 	 'l'h(~ sh e chut.E:S \\fere Jrt(}(Ef 
(Sec Drawiriq RC162) 

;::oc1ificCl.tion of the liquid system to aJ.lnw in~2ucn~ent 
circulation and I:18clSurcn,::::nt of: oil fa 1.' th2: eye sand 
liquid. di -t c~.ec}~. {1{(;15 (1 l~(~;\/is iOll E,) 

4. 	 Revised thermocouple layout. ( ,.;(' r;,-..;:. p;.. l~')'. r _ C'c-. \.-.; -:_.•,..."~:.I i'n::].- -..7 ·,.l.C\Cl'_. ,:. _ ie'-''l'~ ] .J. 
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Mobil 


Hultiple ssees - 2 - Septen~er 5, 1967 

CIO:):'·-PT' and C10:;5-1 'i,/Gre 1l12.C\C~ a:: no::nirwl coned tiC;lS of :,(l0 
1bs/(hr) (fi:2) si~lale nite, :1,500 SCF/'f ;:ur 15 j O()O ~)CF/'f 
recycle gas rates using 1/4 to 1 inch shale. See OSRe 10's 
for a led of test .liod tao Table 1 presents 
a log of operations. 

CI05!) startup and opor VlZlS v(-:.ry si.n,il.ar to C1054. :~o 
1 was collected in th~ lanes or liquid discn 

ment: de DlILi.ng the first 24 hour~:; of rat.icr~ thE'; ~,pen'~ 

shale containeQ almost five 9allon;:: .f)(,r ton of oil (li(>1t:ill~1 
inc ffic ret:ort:i. ng. 'rho severi ty \·,2'-8 incl:cc;.~~ in an at t 
to G Em up the t SrEl lio\·jcver I the ope on C:,.::U::1.- r(.~t;;;d 
qui 1y and tlie unit 'i'Jas s:'mt GO ,Jr). th clin]<crs a~x)"u.t:. 3C n~s 

r startup. T~e grid was fQund to be 20 to 3G% plu~ J - a 
=;1..1b~;tu.ntial illtprOVCElE'nt over the previous sign.. r.·cc.ifi2G 
grid did pa~3s cons rable snalp chips 0.'1 t.O tiw «n(i;~nt:() 

-the Jiciui.<:1 flush syster:i. 'di18n shri.t (:O\'i1l, three c1 ·,C.:i \'lc;;),-C 
found in the: r dist.rihutol in the nor'Unlest, SO\.1tL'·K;~;t ape'. 
soutllee;.::t corners. (See lntenlal r".etort Coned 0[: Hero)"t CJ~ 
August: 16 f 1967 for a COrili)lete CIE:scrir)t:ion elf retort il1tt.::: s 
nfLer shl.~tdo'/m.) 

Further modifications are in progress to improve 
0i:)0J:abili ty and allO\¥ a more significant: t.c::;t of 

Yours truly, 

r--,/ J r'l.. ,
\ c-} J \~,./\ \/\,/\/\\"/1­

R. H. Cra:ner 
Pl:ogram 11anager: 

RLHcGal1iaru: 
1'.ttachm2nts 

cc: S. L. Meisel w/o attach 
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8-10-67 	 0445 

0500 

0700 

1000 

1125 

1635 

1910 

1920 

2100 

2330 

8-11-67 0630 

0900 

1100 

1430 

1640 

1645 

1745 

1830 

2010 

2015 

2110 

TABLE 1 


LOG OF OPEPATIONS ClOSS 


Fired line burner at 400 F. 


Raised line burner to 700 F. 


Raised line burner to 900 F. 


02 = 1.5 Vol ~ in vent gas; C02, 24.5 Vol %. 


Offgas split 6 F. 


Started transition to 500 mass rate conditions. 


Line burner phased out of system. 


Deck wash suige drum blow back into retort; 

turned steam coil off. 


Started ClOSS-PT. 


On 500 mass rate conditions. 


West filter plugged; switched both wash 

systems to east filter. 


Ended Cl055-PT; started ClOSS-I. 


Souti1 roll found to ha\ie moved back about 

1/2 inch. 


Gas sample compressor out. 


Nade special temperature probe under air 

headers. 


Raised air 25 SCFM. 


Raised air 25 SCFM. 


Cut air 50 SCFi·l. 


Bottom pressure went off chart (maximum chart 

reading 20 inches H20). 


Pulled all samples. 


Start shutdown. 


RLl'·:cGalliard 
8/31/67 
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INTEROFFICE CORRESPONDENCE 
1'10BIL RESEARCH AND DEVBLOPl;lliNT CORPORATION 

RESEARCH DEPI"RT!·i,Ki'lT August 16, .1967 
Anvil Points Oil Shale Research Center 
Rifle, Colorado File 526 

R. H. Cramer 
Program jylanager 
Anvil Points 

IN'rERNAL RE'I'ORT 	 CONDITION - RE'l'ORT NO. 3 TURNAROUi'JD 
AUGUST 12 - 16, 19?7 

Retort No. 3 was inspected carefully as pieces of equipment 
were dismantled. These notes should nelp in'analyzing terminal 
conditions of Run Cl05S. 

1. Surge Drum - West and East 

No leak in the steam coils. Reported blow of oil may have re­
sulted from '.'later if oil vias ,pumped from product tanks into 
surge drums. 

2. Grids and Screens 

Screens on west wall heavily to totally blinded with a hard 
coke like deposit. Other screens generally open. Back of all 
screens had a hard coke deposit. Sand blasting was required to 
clean the screens. 

3. Cyclones Nos. 1 through 6 West to East. 

\vest Cyclone No. 1 heavy and hard coke deposit on \.valls w'ith 
cone full of deposit. 

Cyclone No. 2 - cone one-half full of deposit with light wall 
deposits. 

Cyclones Nos. 3, 4 and 5 - drains open, light wall deposit. 

Cyclone No. 6 - filled with oil. 

4. Deck Drains 

East and west \'lall drains plugged with very hard coke deposits. 
Center drains open. 

Dust andof Oil5. Deck ­

West end - very hard deposit - 3 to 4 inches deep 
East end - very hard deposit - 1 to 2 inches deep 
Center - hard thin coke-like deposit 

; 



R. H. Cramer - 2 - August 16, 1967 

6. Flush Oil 

Many ports plugged, all required cleaning. Generally plugged 
on perimeter. 

7. Surge Drum Deposits 

Both drums had approximately 12 inches of deposit which would 
not wash clear. The vessel had to be opened and the deposit 
scooped out. 

8. General 

The nature of the deposits make their removal most di cult and 
time consuming. The cyclone deposits had to be air haml'nered 
loose. / The drain line deposits had to be hammered and rQdded. 
Deck deposits were similar. 

" -. ~) eGO)." S0 -- Ir"-" ~... ~ .j!? 4- (!.~.(.;,;. 

W. S. Bergen 
Mechanical Engineering Group 

cc: R. E. Smith 
J. J. 1·1cAleer 
J. E. Lm'lson 
T. C. Lyons 
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GAS CO~3USTION RETORTING 

DETAILED RUN SUMMARY SHEET 


Date 8-/0-67
PUrpose: i)c-:,'.J :::rIJ.s-rr;-',47f.... P":>,, ,~./ r) i.I."". OF 

i 

.. .... 
i

GENERAL 
Run No. 5.o.c/oSS
Length, hours rz 
Retort Type Number ~c-.JC. 
Oil Recovery System Number c-~ 

Total Raw Shale Charged. ~ 10/.76
Bed Height above Dist., ft 6~' 
Type Air Dist. 'LllI 
Bed Below Air Dist., ft 6' 

RATES AND QUANTITIES 
Raw Shale, Ibs/{hr)(ft2) 5°"L 
Spent Shale, %of RS 8o,¥ 
~Uid Product, Ibs/hr /606, 'Z 

Collected, gal/ton RS 19( I 
Air, SCF/ton RS (dry) 57~O 
.Total Recycle~:-, SCF/ton RS (wet) 17200 
Dilution, SCF7ton RS ~wetj -
Calc. Vent Gas SCF/ton RS(dry) '3 '1-60 
Gas Losses, SCF/ton RS(wet) ZLf-<,{",O 
Propane J . SCF/ton RS ze.3 

TEMPERATURES AND HEAT BALANCE 
Retort Offgas, OF )11-7 
Spent Shale, F .3'6'<: 
Raw Shale. OF 72 
Recycle Gas Inlet, OF .75"'1 
Dilution Gas Inlet, OF -
Air Inlet. OF IS-~ 
Retort Air Inlet, F I.f{"S-
Heat of Comb. MBtu/ton RS ;4;g 
Heat Lost, l~tu/ton RS 31 

RAW SHALE PROPERTIES 
Fischer Assay, gal/ton RS 2'l. / 

Oil, \V't % II. f 
Water, Wt % t!),g 
Gas, Wt % L,Lt-
Mineral C02, Wt i> 1'/, '2 
Ash. Wt % 6~,6 
Moisture, Wt /6 {Uncrushed} 0, g~ 
Carbon (Total). Wt % 17.9 
Hydrogen (Total), Wt % /,77 

Nominal Size Range, inches Y'I-" -III 
5 %passing thru 0,263 
98 %passing thru /,05
Da 0,611 
Dv ().707 

'SPE~IT. SHALE PROPERTIES 
Fischer Assay, Gal/ton tf:~'6 

Mineral C02, Wt j& 1<>,0 
Ash, Wt J~ 9/,b 
varbon l total) z Wt p 7-e-1 
Organic Carbon, \lft if, 5.72 
Hydrogen (total), Wt % C?,LfO 

LIQUID PRODUCT PROPERTIES 
Oil, Wt % 76..~ 
Density, Ib/gal 7,s-97
Gravity, API Z:r,b 
Ash, Wt % -

PRODUCT GAS PROPERTIES 
Water Vapor, Ibs7HSCF(d:r:Y) 13,3
Oil, Ibs/1'1SCFldry }~H<- 6.o<31.f-

Analysis (dry)
C02', Vol :% 26.00,. Vol % /, -Z 
N2 + Ar60nt V.ol % D/C( 
CH!u Vol % 1.<.. 
CO, Vol % "f.2 
H2"Vol % 'f.3 
Other, Vol % 112. 

Gross Heating Value(calc},Btu/SCF 90, 2 
Carbon (Total), Ibs/HSCii' (dry) II. <t 
Hydrogen (Total)!. Ibs/~.sCF (dry) 0.69 

YIELDS AND BALANCES 
Oil Collected, Vol %RSFA 6~6 
Oil in Gas*l~, Vol % RSFA C),3 
Oil in Spent Shale, Vol %RSFA /z,3 

Total Oil Meas., Vol %RSFA 7<;r :z. 
Carbonate Decomposition, % 57,2 
Water Recovered, Ib/ton RS Ilt.'9 
Ash Balance,! ­ As r1easured -
Ash Balance, % - Assumed j( 5/00 
Overall Balance, % /o'?-O 
Carbon Balance, %- Organic '15: if 
Carbon Balance, lb.. - Total q/--, 

,~n. f 

Hydrogen tlalance~ ~ - Organic <il,'+ 
Hydrogen Balance, if, - Total ;z"S,g 
Water Balance, %. 'i-2g, g 

MISCELLANEOUS 
Avg. RetortbP, in H20/ft c!),ol 
6P Above Air Dist., in H20/ft ('!),9:z 
p~ ess OJ f' e .tfhovt Oecl(- fIg ­ "/12.0 ), 7. 

P"eSj<J>-e 8e/<:>>wv Pf>t: Ir-I'I/O- "#:.0 3',g 
. 

*Measured Recycle + Dilution Gas
** Oil Mist + Condensibles to &''f OF
*** Rates are for moisture-free raw Shale. All shale analyses are _o.na., m"~t.,.u ~---. 

, ..free basis. 
£~.g'/ /~// ~ Signe~<¢S:~~ 7/;..~'~'1:?e(.~'-~ DATE d:yx>,~ 2 2, I 9 b 7 _ 

~ 'OSRC-IO 
Revised 7/19/66 
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A. YIELDS 
FAY 6.563E 01 DRYGAS 8.455E 03 
H2 3.636E 02 OTHER 7.778E 02 
CH4 1.015E 02 02 1.015E 02 
CO 3.551E 02 C02DEC 3.719E 01 
CO2 2.198E 03 OILCOL le910E 01 

B. METERED GAS RATES 
RECG 1.722E 04 DIL 0.0 
AIR 5.759E 03 TRECG 1 .722 E 04 

C. MOL WT &. HEATING VALUE OF VENT GAS 
M\<HvG 2.934E 01 HVGT 7.622E 02 
GBTU 9.015E 01 

D. COMBUSTION PRODUCTS 
C02C 8.993E 02 COC 3.345E 02 
CHR 8.021E 01 COMBCP 1.529E 01 

E. MATERIAL IN 
ORGCIN 2.559E 02 RSR 3.071E 02 
MATIN 2.463E 03 

F. MATERIAL OUT 
ORGCVG 6.225E 01 COKEC 3.393E 01 
ORGCOL 1.220E 02 ORH2VG 6.399E 00 
UNRETC 2.580E 01 ORH20L 1.610E 01 
ORCVGP 2.433E 01 ORCSSP 2.335E 01 

G. MATERIAL BALANCES 
OVALL 1.070E 02 ORH2 8.141E 01 
ASH 0.0 TC 9.670E 01 
ORGC 9.537E 01 TH2 1.238E 02 
ASHB -1.000E 00 

H. HEAT IN 
QCOMB 4.680E 05 QH20C 1.244E 04 
QPROP 1.112E 02 QOILC 1.016E 04 
QSUMIN 5.697E 05 

I. HEAT OUT 
QMC02D 2.314E 05 QKEROD 9.385E 04 
QLIQO 4.004E 03 QOFGAS 4.111E 04 
QGASL 1.654E 04 LBLOSS 0.0 
QSUMOT 5.697E 05 

J. MISCELLANEOUS 
ORCSS 3.715E 00 VPOIL 8.367E-02 
VPM 1.334E 01 WCG 2.191E 01 

END MESSAGE 

END OUTPUT 

MISTFA 
UNRETO 
SSY 
MH20 

WVENTG 
TGF 

MWDG 

H20C 

ORH2IN 

UNRETH 
COKEH 
ORCOLP 
HCCVGP 

02BAL 
WATER 
GASL 

QAIR 
QRCYL 

QH20V 
QSS 
HETLOS 

TGL 
PROP 

..... -~,/, ) 
~I,-/ 

... ~~> ~ 

' :- _,...I .. ,. //,r »l

''';I ~' / 
f 

3.200E-Ol 
1.231E 01 
8.039E 01 
1.669E 02 

8.380E 
0.0 

03 

3.251E 01 

4.345E 00 

3.421 E 01 

3.167E 00 
2.183E 00 
4.769E 01 
9.046E 00 

1.276E 02 
4.288E 02 
2.447E 03 , 

I 

I , 

8.809E 03 
7.018E 04 ! 

3.787E 04 
1.063E 05 
3. 8641t) 04 

3.932E 03 

2.832E 01 


I 
1 



HEAT ,AND MATERIAL BALANCE FOR PILOT RETORTS - DATA SHt;ET 

LINE' • PROGRt.", 10 ~:-'--- USER IDENTIFICATION 	 > 

CRDG TOG 

o [ 2080: IS.u. c /0 S-.s- <6-10-67 	 J 
WRS OLRS TRS 

I II. I 72 -~ 
OIL~ WT"'7o TEMP.,-I" 

(IRS CORS 
RAW , QiJ] I 2, I.f I I 17~ 

8. 

-( 
XA 	

SHALE 
Ol'-~(',AL/"'OW t:::.AS &1.0'<.\1.,wn: C 02. , WT "10 

.ASRS CRS HRS 

3 ,. 6s-,b" I I /7/1 I I /,77 I 
t-s.... wr% CAR lOON, WT '7. . . H2. !) \NT 0/'" 

lBHLMFA TA 

o 	 I ~AIR 
HEAT. LOSS., eTIJ/>\" 

CRRG MFRG TRG PRG , 'CRTG MFTG 

I <E-- RECYCLE AND 
s jzweLj 1,0 I Z5/· 67 I 0,0 o ,0 . TorAL GAS 

R£.eveL!!.. C"...nT 	 TEMP., OF ME.T'ER. ",",C\OR
I'\EACI.NO, GCFM . 

POG 

<- DILUTION CASI Q. 
PRI!;t:.'I'.., IW ~aO 

P TP PP W N PROPt.NE AN,) 

(-NUCLU,fnlG
7 Lt:QJ IStJ.G I I 0.01 AGENl 

SC.FM >I~A"OED~lb/HF\ • N\J~I..A"'E.NT,I~/HR 

WSS OLSS GSS 5S 

:'('. 8 kof',E_=:J [~_L:iJ COft! CO._Q/ 
SPENT.... 

>; !> ~O;S· 011.. "AIS'S" caA!;'. ~st. RATt!.Ji\S'SHR. . TS5 SIft.L(, O?'QJ . I .g'1 t6 I I 7.8/ I I 0..:1-0 I I 362-	
}

COa, WT .'.. A'5>~,WT '7.. CAR.e-ON, WT% 1-1" ~ WT '7" TE.h'IP.. 'Of' 

OILLP COL HOL DOL WLP 
LlOUID 

to L'~L~~;...ll ~ gLft/1 l1. J(;!1 I ·1 7.S""9Z I 1 S7b ~5"1 	 ~PRODl'CT 
AR~ON) WT" 9fo 	 01O.NS.IT OJ. '1>/6,,1- "'ZO,Ib""-f< 

CRVG MFVG ,TVG WG OILM M 

II 	 0ItRzi-~~ ., :z~'f 	 10 gJ Itil: hJ~ (!,-~r\ I r WhA~~pl 
. G

(loi. LlfJ.. ,V. til,'",i,1 t,J\ " c:t::Ih .... x •. 	 o,U;w';'N' II> ~CF= 
CO 	 COOG OG 

VENT 
12 Gt.Sb:tT"~ I o 	 C fSt~?'1 

,.) {~..IL-illCiiliVil, ,k~ I ~O2~?~~ ~~.G!.lP 
MfG COG . miG . orG HG 

13 'C[u1.3- W· z I -Y-,3 I I :1{t 2- I I ~.6'1 I 
CH4' VOI..~. 0, 01.. " .... ~ )-\2'\ VO,!,...""'l"o O'''IE.RG, \,QI.-/.. \-{a, Ib/Mbc:.1" 

CRVP VPMF TVP PYP PVPC·

/,:UJ 	 I 27 . VfNT· 
'TVPC VPOIL !III H".O PURGr: 

'.e t.~/~t]ZI 	 I· 7'1 ~R(~:!~~J ' J «;}
M ..··Pfi"<: "AC.TO.... 'Tev.f)vp~ 	 CON6e:N"s£R pp.l!S:!i. 

15 . .( ­U-if.~ Ly ol~~~.t~RI 6~o, ~/~:i1 lopZWONt>....~.ICKQ,.S 

fiFf'L.uf_III'" 1£tJ\P.,~ 1V<Te:, e.c."1tI 


OPTIONS: 

r. 	 lJ Enle, ."" 10 Colcv/o, .. will, Sp"n' Sho/.. Ro'" ancl A .... Anoly ..u, 

0, "0" '0 Colcvlo'o wl,l, Meosv,ed Rolos,
(. 0, ".," '0 enlculu,,, wltl, Ruw Sltol" Ro'o oml A." Anoly.. ., •• 

2. 	M EtI'''''','' fQ (olcu/u,. '.Iols,v,o ond M,st, E. x;••rr1olfy , 

0, "0" '0 (o/co/",o fro". Ven' I'll',]" Raw Datu. 


J. 	H E"'e, •• ," '0 (.. fcll/o,,, using R~Io" "2. 

0, "0" '0 Co/cll/o,o vs/"g R" Ion 1t3. 


http:O'''IE.RG
http:01O.NS.IT
http:PROPt.NE
http:I'\EACI.NO


LABOaATO~Y ANALYSIS SHEET 


ANVIL POINTS OIL SHALE RESEARCH CENTER 


Date Sampled _.--:.:S>~-_/~C:;"'....l-(.;;;;.."..r..1____ Run No. C IDS-.S-- ,->711R/ (j P 

~f', FISCHER ASSAY ~. It . 
@RAW SHALE @SPENT SHALE 

26 f1 ~ 
-112/ . ­

He /.7 

Ip Ci,k 

e£.D '7'ZtZ/ 

2.( 
;;:t;!lt 
, I ., 

MINERAL C02li..., 
'~1' 

.(~'X' 1'1 • I Q-YJ:' I.)' CvVYr VY 

ASH (SHALE) . 


~W0i-'-· 'I \~0RJ. (­
MOISTURE [ 

~l\. ® ['. ~,-- ~1 t;o c· (" {-. 

,CARBON ~

*'® IN? ~GQ 7·RI 
HYDROGEN 

~(2) /·1(. "vt.0 ('. 'I (l 
BENZENE EXTRACTABLES 

0--- 0----:..-­
All results ,are lias receivedlt 

t 'Mh 

GaljTon 

S.G., g/ml 


Oil, wt % 


Water, wt % 


Sp. Shale, "Ii?'t' % 


Gas & Loss, wt % 


COKING TENDENCY 


wt% 

wt% 

• Fe., to RETORT SHALE ~10ISTURE 

o.g-<g wt % 

~ RAW SHALE FISCHER ASSAY 
\t....J MOISTURE 

content of the -48 mesh material used for "Ash", "Mineral C02", "Carbon
ll 

, and 
"Hydrogen". The IIFA Hoisture" is for the sample used for the Fischer Assay. 

COMM~fI!TS 
------~-------------------------

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

O SCREEN AhlALYSIS 
,;:.::;:.::.=.:~(S;;"e~e=;:';'ba:::':c;;'::k:"'-o-:=-f-:t-:"'h-:"'i-s-6heet )wt% 

wt % 

wt% 

unless noted. "Moisture" designates the moisture 

CHECKF.D BY ? __, _ DATE Cm1PLETED -------------------- ~RC-12A 
Revised 6/20/66 
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iJlBORATORY ANALYSIS SHOO 

ANVIL p~nn's OIL SHALE RESEARCH CENTER 

Date Sampled 6 -/6-6 Z 

= 
.!JQUID PRODUCTS 

D3 PUMFOUT T3 PtnlfPOt."': 

1 I 2 _2 3 4 
~ c:;s2'> WATER, wt % ~'l.-_~ . -
~ C2?> GRAVITI, °API ?:-J·f . 

.' . OCT:- ./\SH, wt. % 

o DISTILLATION (See attached sheet _ OSRC-24) . ___ 
~.-___ _w ___.____ .~____ ._­

VENT PURGE PRODUCT 

~.® OIL 1m, g _~1) . 

~ ® WATER VOL, ml _,5 S () 
p." (g> GRAVIT! OIL, 0 API ~1,\ 

-.--~-~ ----------._-_.. _----_._----- -.----- --_... _-------­
YENT G~ 

NAJOR COMPONENTS o ~1 thru C4' plus n-Pentane 

CO2 ;{ G .CD vol % CH4 vol %• 
II°2 ;·R C~4-C~6 " 

N2 5.3,3 If" °3Ha 
CHLt '(02 " c3H6 ---- " 
00 If1· C?,. " i C4HIO • 
H2 '1.3 " n C4HIO • " 
Ar II~.~ 1c3H6 " 

~n. I')thers '7 .:<> " 

~'® CARBON, -Oil.,? _ Ibs;\!SCFDG 

:: .... 
COMHE~"TS _____---''''"''--____--....______________ 

DATE COMPLETED _P,_It_!('_1_1_4_1_9_67 CHECKFJ) hy -rp
~--..-·-~::c:;RC:rrE------

(Revised 5/3/66) 



SC.REEN" ANAL\(SIS" DATA·" SHEET (TY-LAB);/ RUN NO. SAMPLE NO. . :DATE ____....:--_ 
·UNIT DESCRIPTION ______' '---_______ 
APPROX. SHALE SIZE SHAKING TIME ANALYSIS BY____ 
TOTAL SAMPLE WT. GROSS - TARE ....... =NET- - - .­

SCREEN· SIZE WEIGHTS 

SCREENS OPENING 
MESH ~ROSS TARE NET WT. SCREEN 

REQD. SIZE LBS. LBS. RETAINED SIZE 

4.25 4.2.5 

3.00 3.00 

2,50 2.50 

2..00 2..00 

1.50 I 1.50 
1.05 2/2 /,05 

0.742 
I 

50,6 0·742 

0.525 3::? I 0,525 
0.371 ~.I./- 0.371 
0.263 3 rJ.7 0.263 

0.185 4 ) J J 0.185 .. 
0.131 6 0; -j 0.'31 

0.093 
. 

B 0·(; 0.093 
0.065 10 0, :5 0.OG5 

PAN .. ' ? 
...;;;.".. " PAN 

TOTAL ON SCREE.NS AND PAN / I). '7 LOSS 
LOSS (BY DIFFERENCE) Do' 0 TOTAl-

TOTAL SAMPLE. WEIGHT IfY·7
*NUMBERS 

Di~ If·D1. 

(3.125) (0.3200) 

I(2. 625) (0.3809) 
2.750 0.36.36 

2.250 0.4444 

1.7.50 0.5714 
(I. oat> (0.9199) 
·'.275 ...Q.7843 

Q.896 1.//6 

0.634 1.577 

0.448 2.232 

0.311 3.154 

0,224 4.464­

0.158 G.32.-e 

0.112 B.92.8 

'% CUM. % .% 
RETAINED RETAINE!) PASSING 

I
.j 

~ 
! 

j 
2. i.f6 1Z ')3 I 

ILI-'f-. ';;" 0 »,031 
29 1 6'+ 2 >.3'1]

7, 3 '7 /6. 00 

/2.\0:;­ 5, '1 ~ I 

0\9 7 2',7tJ 
(/\26 2,72 

0,00 e'f7..-z.7 (}.7Z 

o 2G z-q-t. 

ZI Lf- 6 0·00 
o (») -­ -...... 

r9t 79 - ~ _.... 

.."... 
.. ".r­ -

0IIIid't 
00 
IOIIdi 
-d'I 
~ 
I:> I 

., 

i 

I 

:-, . 
I 

I".' 

IN PARENTHESES St\OULD S£. USED W»t:N 'HE'.Se: 
SCREEN SIZE:S REPRESENT THE: TOP OF' TH£ SHAl.e:: 
SIZE RANGe:. 

REMARKS; ______~_________________________ 

ym ' , I~ ... Insm XI.+BMDt ~,6'67Z 7 
IYZM I:z:aM xi /Dt' I+8/'1\Dl. I. !i11'+ 1 

L,M X'Da 0.61/'%.1 ... 8m 1 Dt I 
Dv ~ 7()~S'~ 

\. 

OSRC-4 

RE.V 9/66 




./' 

SCREEN ANALYSIS DATA SHEET (TY-LAB) 

RUN NO. C--IO 5'S c':-U SAMPLE NO. ' ' "" :J DATE J - / () - ?/ 
UNIT I~ ~<_;-7 f_~,_:: DESCRIPTION,· ;;. /~ f, . 
APPROX. SHALE SIZE f;'- ) '; SHAKING TIME Ii,S:·, . ;', ANALYSIS 8Y <::,>~/<- \ c:.-,~/!~~ 

. TOTAL SAMPLE WT. GROSS h.;l· ~ - TARE· l~ .._=NET_ . .5::::r:1t- /­

" 

O.677eS'2:~lT\Dt 
YL rtI 

• /'6Lf771j­+8m.D1 

Da 0,5"15 16 
Dv p.6'1oz.7 

SCREEN'SIZE WEIGHTS 

SCREENS OPENING MESH GROSS TARE NET WT. SCREEN 
REQD. SIZE LBS. LBS. RETAINED SIZE 

4.25 4.2.5 

,3.00 3.00 

2.50 2 .. 50 

2.00 Z,OO 

1.50 '.50 
r.05 AD· 3 / cr,;;, I .1 1.05 

0.742 Jf3·7 ;'0·5 ~'J3.J.. 0.742-

0.525 15'6' IF;" t5 /7.3 0 .. 525 
0·371 1?--3·3 If: -; ~G '·"'0.371 

0.263 3 ;26'·0 h.', 1 7-t 0.263 

0.185 4 Ir·1 //: tt .. 5 0.185 

0.131 6 / <{,5 17,.'( . I ' 0.'31 
0.093 B ;;'0,S-- ~,~ 0 0.093 
0.065 10 1/;3 /7":;- .. / 0.065 

PAN -;l/, '8' ;'/,0 .~ PAN 

.. TOTAL ON SCREENS AND PA N S5'~ LOSS 
LOSS (BY DIFFERENCE) ,j TOTAL 

TOTAL SAlI.PLE. WEIGHT 55:1 
~ NUMBERS IN PARENTHC.SES EI-\OUlD BE USED WIlI::N THESe: 

SCREEN SIZES REPRESENT THE: TOP OF' 'TH£: SHALE 
SIZ r:. RANGE. 

REMARK S: __________________ 

Di* !t.D1. 

(.3.125) (0.32.00) 

(2.625) CO. 3809) 
2.750 0.3636 

2.250 0.4444 

1.750 0.5714 
(1.08i) (0. 919 91 
·'.275 0.7843 

Q.896 1./16 

0.634 1.577 

0.448 2.232 

0.317 3.154 

0,224 4.464-

0.158 6.32.9 

o.IIZ B.9Z8 

% curti. % % 
RETAlf·!ED RETAI!~EP PASSING 

' , 

J.crCf 'If( 0 1 
4-1 g &' ~6\/~ 

3/.23 2'f. 70 
~,3° /6. {O 

1117Z z. g? 
O.Cf 0 I, 98', 

O. J<'6 I, go 
0.00 C; <I,..Z /, x (J 

&JrlZ 1,6 z 
I. '+ if tJl f 9 
CI, Ig CIt 0 0 

/00,00 - ---- ---
~ tn # 

1"Btn Xl. 

~.:8M Xi /Di 

i::8m Xi Di 

OSRC-4 

RF..V 9/66 




- - - -

.-"" 

SCREEN ANALYSIS. DATA SHEET (TY-LA8)' 
RUN NO. C- /t):; S- $:J SAMPLE NO. 'I DATE?- /c) -c-:{. 7 

f) j----t- 7[ ,- ~ ~ /' i . 
11UNIT 1 . -- ,! ...? DESCRIPTION !./" . 

('
/'t/ 

APPROX. SHALE SIZE t;/'j) ',; SHAKING TIME J It).-);·, " ANALYSIS BY, S, /': /7) .. ...:>,. 1(. _ 

TOTAL SAMPLE WT. GROSS ~,v: ~ - TARE . =NET 55'- 7'" /
~-. 

SCREEN' SIZE WEIGHTS 

SC,~EENS OPENING GROSS TARE N£T WT. SCREEN % CUtl'1. ~ %MESH Di'* !1'REQD. SIZE LBS. LoS. RETAINED SIZE D1. RETAJNED RETA!t~£D PASSING. 
4.25 4.2.5 

,3.00 3.00 

2.50 2,50 

2.00 2.#00 

/.50 '.50 

/' r.05 20'9 !'"I·Ar} /,7 1.05 

0.742 . <17,(1 ;2o·S ;"7,0/ 0·742, 
0.525 . 3'f. 9 I 3,t:; /C. l-j 0 ..525 
0.371 )..1·5 1'1·7. . r',

::;" ;;., 0.371 
0.263 3 2t./,C;' /'1,,-( -< / 0.263.. 
0.185 4· '7 () 0 .~.. , 1'1,/1 ~6 0.185 
0.131 6 1"(,(' [.r"/Y11/ . _1 0.'31 
0.093 8 ~O'7 :la.? .. E) 0.093 
0.065 /0 1/9,tl /1 '(~ .J. 0.065 

PAN '7...=1, a ;:.~/_:':J 1,c PAN 

.•. TOTAL ON SC.REE.NS AND PAN {)e;,1 11-/ LOSS 
LO'SS (BY DIFFER~NCE) a TOTAL 

. TOTAL SAMPLE. WEIGHT 

(3.12.5} 

(2.625) 
2.750 

2.250 

1.750.._ 
(1.087) 
".2.75 

0.896 

0.634 

0.44$ 

0.3/1 

0,224 
.' . 

0.158 

O.IIZ 

(0.3206) 

(0.3809) 
0.36.36 

0.4444 

0.5714 
(0#919"9) 
'0.7843 

I.//G 

\.577 

2.232 

3.154 

4·464-

6.32.9 

8.92.8 

. 

. 

)r' 

.,._. 

~1 NUM3SRS IN PARE.NTHE.SES· SHOULD 'BE. U~ED WUE'N ,HE!'>E 
SCREEN SIZES REPRESE.NT THE: TOP OF THE: SHALE:' 
SIZE RAI-l6E:. ' 

REJIjAR K S; ______________...,.--______ 

2:~~Dt 
y}:M .

t8mD1 

Da 
Dv 

--­ --­ -­

~m ,
-t8m Xl. 

:£.ram Xi IDi. 

L~M Xi Dl 

" OSRC-4 
, 

RE.V 9/66 

http:REPRESE.NT
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GAS COMam:j'!'lUN rt.l!:1'UH.T1NU 


DEl'AILED RUN SUMM,IUlY SHEET 


uate fJ-/O ­
~pose: 11 ,.' .'; r I) ..!!:,7/,.'.4-r.'-:' 'P{J/~)C,.!>f J"!, or- I I t:') !'I / 1) pr:/~nv....,(. 10 'TIA PI? (':' (/ t;:' 

'(fi';:.( D AAJlJ OD:: /.,'/{ F/r.1 iV, 
G 'SPE~~ SHALE PROPERTIES 

Run No. PTe/oS'S' Fischer Assay, Gal/ton if:!!?_ 
Length, hours 12 Mineral C02, loIt p !S',& 
Retort Type Number RC,:,X Ash, Wt % flo,,? 

Oil Recovery System Number c-~ liarbon \ total), Wt % '$. 00 

,S Total Raw Shale Charged, 3:b&.r ISO,/3 Organic Carbon! Wt'P 3,6<1 
Bed Height above Dist., ft 6 Yz I Hydrogen . ( total), Wt % ClI!/-O 
Type Air Dist. ..J(.tJ.L LIQUID PRODUCT PROPERTIES 

rtF, IBed Below Air Dist., ft 6' Oil, Wt % 
RATES AND QUANTITIES Density, 1b/gal 7.77g 

!taw Shale, Ibs/thr) (ft2) f6'l Gravity, API 20;0 
Spent Shale, %of RS ~/, 1­ Ash, Wt % -
Liouid Product, lbs/hr :2Z8'6. ,~ PRODUCT GAS PROPERTIES 
Oil Collected, gal/ton RS 221'+ Water Vapor, Ibs7HSCF(dry) 17./ 
Air, SCF/ton RS \dry) tf.8oo Oil, Ibs/I'1SCFtdry)~1* 0,21'3 
Total Recycle*, SCF/ton RS(wet) I)~OO Analysis (dry) 
Di:ution, SCF/ton RS (wet) - C02', Vol % 2);0 

Ca:c.Vent Gas SCF/ton RS(dry) t1¥o 0" Vol % /.2­
Gas Losses, SCF/ton RS(wet) /)70 N2 + Argon! V.ol % £'1;_ 7 
Propane, SCF/ton RS - CHIt, Vol % /,6 

T~FERATURES AND HEAT BALANCE Co., Vol % 1ft 7 
~etort Dffgas, OF /<;"<3 H2, ,Vol % l{-, '1 
S::>ent Shale, F 326 Other, Vol % 7.t:; 
Ra.w Shale, OF 7a Gross Heating Value{ca1c),Btu/SCF /0'1; S­
R~cycle Gas Inlet, OF 23b Carbon (Total), Ibs/MSCV' (dry) /2.0 

~_lution Gas Inlet, OF - Hydrogen (Total), Ibs/MSCF (dry) 0, -go 
Atr Inlet, OF /~O YIELDS A'MD BALANCES 
Retort Air Inlet, F I$'O Oil Collected. Vol %RSFA 75',1 
Feat of Comb. HBtu/ton RS 'J:87 Oil in Gas-lH~" Vol" RSFA (JIG 

H9at Lost, MBtu/ton RS 14­ Oil in Spent Shale, Vol ~ RSFA I/, 6 
RAW SHALE PROPERTIES Total Oil Meas., Vol %RSFA '6& I 
Fischer Assay, gal/ton RS ;Z ,. S" Carbonate Decomposition, p 2"tt I 

Oil, tit % II.z Water Recovered y 1b/ton RS "16. 'f 
Water, Wt ~. ~( ~ Ash Balance" % - As l1easured -
Gas, Wt % 2,6' Ash Balance, % ­ Assumed 1f5100 
Mineral C02, Wt % /&",1 Overall Balance, % /o"3t> 
Ash, wt % '6[;7 Carbon Balance, % - Organic "ft. 7 
Moisture, Wt % (Uncrushed) ESt: to Carbon Balance. %- Total 'jz.~ 

Carbon (Total), vJt if, ;g,S' Hydrogen Balance, %. - Organic 8 If. '1 
Hydrogen (Total) J Wt % /·11 Hydrogen Balance, if, - Total lo'f.Lf-

Nominal Size Range, inches Y,,/f -I" Water Balance, % 237,-0 
5 ~ passing thru 0lz63 MISCELLANEOUS 
9H %passing thru /, oS' Avg. Retort l:"P, in H20/ft /.27. 
Da 0·6,;]g ,o.P Above Air Dist. J in H2O/it I,gg 

Dv 6.73b p". ~1fl.l" ( A6fJV(! fJecir-/:J'6 ­ '1-/;1: 0 2,0 

/rIi'S$1I '" C' 6elo"'- PI.""f(:"'PI/O- "'Nr o 8",0 

Coments: all. ~r?t<1/ :5:Y.s-r;r.(!.1 pm8{F(.J$" rI/PnI'/q.tlnt)TL&<;T /lAIr 
('/,:" 7&/'5:. p~/.>~/D /). 

*Measured Recycle + Dilution,Gas
** Oil Mist + Condensibles to 81 OF
*** Rates are for moisture-free raw shale. All shale analyses are on a moisture-

free ba~.~'l'" ?' 4 ~ 
Signed; ~(::"y-(t/~,e->~c?- DATE a//I~.;d 2. 2. / / ~~ 7

t7 OSRC-IOI 

Revised 1/19/66 



--- ... -­
/--;;d)-t'l 

~ 

. ') / '" ~j;,/ ... J/ <..• ( 

IIAI00 
2080 .. PTCI055 R-l 8-10-67 

A. YIELDS 
FAY 7.586E 01 DRYGAS 6.943E 03 MISTF'A 6.447E-Ol 
H2 3.402E 02 OTHER 5.485E 02 UNRETO 1.160E 01 
CH4 1·111E 02 02 8.332E 01 SSY 8.121E 01 
CO 3.263E 02 C02DEC 2.911£ 01 MH20 9.636E 01 
CO2 1.736E 03 OILCOL 2.238E 01 

a. METERED GAS RATES 
.RECG 1.577 E 04 DIL 0.0 WVENTG 7.137E 03 
AIR· 4.800E 03 TRECG 1.577E 04 TGF 0.0 

C. MOL \-1T & HEAT ING VALUE OF VENT GAS 
MW~~G 2.911E 01 HVGT 7.257E 02 M~~DG 3.193E 01 
GBTU 1.045E 02 

D. COMBUSTION PRODUCTS 
C02C 7.521E 02 COC 3.036E 02 H20C 2.303E 00 
CHR 1 •.295E 02 COMBCP 1.234E 01 

E. MATERIAL IN 
ORGCIN 2.712E 02 RSR 4.682E 02 ORH2IN 3.618E 01 
MATIN 2.388E 03 

F. MATERIAL OUT 
ORGCVG 5.582E 01 COKEC 3.632E 01 UNRETH 2.966E 00 
ORGCOL 1.464E 02 ORH2VG 5.977E 00 COKEH 2.440E 00 
UNRETC 2.356E 01 ORH20L 1.932E 01 ORCOLP 5.398E 01 
ORCVGP 2.059E 01 ORCSSP 2.208E 01 HCCVGP 8.244E 00 

G. MATERIAL BALANCES 
OVALL 1.035E 02 ORH2 8.485E 01 02BAL 1 • 130E 02 
ASH 0.0 TC 9.754E 01 WATER 2.340E 02 
ORGC 9.665E 01 TH2 1.044E 02 GASL 1.569E 03 
ASHB -1.000E 00 

H. HEAT IN 
QCOMB 3.867E 05 QH20C 1.257E 04 QAIR 7.073E 03 
QPROP 0.0 QOIt:C 1.218E 04 QRCYL. 5.861E 04 
QSW1IN 4.771E 05 

I. HEAT OUT 
QMC02D 1.707£ 05 QKEROD 9.806E 04 QH20V 4.282E 04 
QLIQO 5.678E 03 QOF'GAS 4.301E 04 QSS 9.379E 04 
QGASL 9.160E 03 LBLOSS 0.0 HETLOS 1.388E 04 
QSUMOT 4.771E 05 

J. MISCELLANEOUS 
ORCSS 3.687E 00 VPOIL 2.131E-Ol TGL 5.363E 03 
VPM 1.207E 01 WCG 2.025E 01 PROP 0.0 

END MESSAGE 



HEAT AND MATERIAL BALANCE FOR PILOT RETORTS - DATA SHE;ET 


USER IDENTIFICATION 	 :>lINE' 	I PROGRAM 10 
~' 

0 I 	 2080, 
c· 

jJT C/o S- S- t-I g-ja- b 7 J 
WRS OlRS TRS 8, "IRS 

'.'(" 
\ '.. 

( 

r O. '7 I lI.z 
H~o.wr % 011.. .. WT"7,. 

fA CRS 

2 
OIL,c:.AI../1·ON 
LiiLiJ c::k~,wnt

ASRS 

3 6S-:2/ 
AS"', wr~:' 

" 
CRA 

• ~R~A:J~ 
Sc;:.""M. 

~ 

5 

CROG 

6 . LQ:o 
C.HART Rr.A!)\Nc!> 

P 

12 I /z~-Ol 
CAi'u.or-.\~ 1\.;>/MtE" 

M'G 

13 ·b-!t.~=oJ
"'4' VO!..'}'.. 

CRvr ,. !,"~-,1I
11\ (f 'te/.v''' .... 

CRS 

I 1'1 .. 5' I 
CARBON~ WT'7. 

I 70 ~ 

TEMP., .'" 

CORS 

LgIl
COl!., WT ~,.. 

HRS 

-j IZ5'&'5"S;<gJ 
RATE..~ Ib/~P.

XA 
RAW<l{;S, :z 	2 -. SHALE 

TO 'T~, T
BP TOG 

, , 
I" i / I Z4- ..~ (. 15"«;1 

\-\2, WT 0/", SA~. PRES .,IN"1 ~OFF(:'A& 'TEMP.,-F ~ 
MFA TA PA 

I ,0 , 	 I /26w.J'~~Mt.;:f"'E.Te..R F'AC.,.OR. 	 POlIl.&\!;., IN ,.0 

MFRG TRG PRG 

[ ) ,0 I ZS0 70 I 
M£1'C!.R F'ACrOR' TEMPo, OF PRt:.e.S •• Ihi ~\;1.0 

MFOG TOG PDC 

0ro.O I [ 
METE.~ FACTOR TqJ\P., "F 

lP PP 

7 La=:QJ LQ~ CQ_OJ 
.sC."'M T"-Mp." 00", PR E,...c.•• , ... I-\~O 

WSS OlSS CSS 

I_~.U C7~ Cq:Ij8 	 ----_.
H~O~ ~OS~ O!L~ "ASS'S" GA~. ~lS/-

9 Oi-:D, I -ie'll 
COil, WT -.r.. AS,H,W'J: "7" 

OlllP COL HOl 

( 0 
PRl!;I:.'I'.. '._ IN ~"O 

W 

IZ6/.Z 
"'",0 AD!)Il!) ,Ib/H~ 

CO 
55 

..QJ 
RATt;;.JJ~(tlf'l. 

I CJ./.fO I 
1-1;1. , WT"'?" 

OOl 

10 ~7?I·M~,1 LRe!:0LI I /I .1 . { 7.77 ~ I 
'-'2. • w-r ",/", O~NSI-rY\ \b/C!tA.\.. 

CRVG MFVe .lVe WG 

(~~~~i!~i~,31 L"1'~~ (A:~A I ~t:~~.~.? CO.,S;J~t' I 

CG H COOG OG 

I 0 

COC 

ha, it?o 

vrMF 

I b02~V~iJ Q~i-~ 

. HHe , OTG 

I I 'f.D LiD 
Hz'\ VOL..":>/'o OT"li..R:<., \10\,'/.. 

TVP PVP 

Tvpe VPOll 'W 
15 

ONb....!loASC::'-':J l:/~'~~f!~J 6~o, ~%~ Lp!2~~

£1"f' ...U(.A1'T' ""E.""P')"~ 	 1V<Te:, e.Cl'VI 

OPTIONS: 

r. 	 D Enrer ." .. to Colculote wltll Spent S"ol.. Rot.. ami A." Anoly.es, 
0, "0" fo Colc"lo,., wit" Meosu,ed Rot.... 
0, ".'" to Calculate will. Row SI,o/" Ro, .. ond Ash Anolyses, 

2. 	M En'e, .. ," to Co/cuI"... I.lo/stuI" ond Allsf, E. xfernall)l, 
0, "0" to Colculo'e (rom Venf PU'!}" f{.cw DQitI. 

J. 	HE",.. , .. ," to Cn/culo,. usln'} Reto,t 112, 

0, "0" fo Co/cu/o'e u$h,,} R .. torf #3. 


L~twr.. (A~~ I, 7~ ~¥I' 
TLl~PVr ., RQ:L.r'b\'~ r\'lO 

WA l.8Hl. r0, ('-I- 0 I ~AIR 
HZO". Ib/W\&CF H_T LOSS, 6ru/\.\1\ 

'CRTG MFTG 

Oe'e) 
TOTAL 6).0 
.CAAR.T R~AOIH6 

N 

0.01 

• Hue .... .AC,E."IT, 't:"-4!q 

ns 
I 3z-6 
'TE,""P.. "F 

WlP 

36 tOI 
"zO.,. 1\::>" .... 

OllM

I ,0,0 I 
OiLfJ"'i/ Iv/MSC": . G 

S-~.iJ 
N"., VOl... "Yo

HG 

I O.f$O 
1",. , !o/MS.':''': 

PVPC 

LNDii:J~s~. 

~IV H",O 

-E-- RECYCLE AND 
TOTAL CAS0 1 01 	 . 

ME.r~R. ""'CTOR 

~ DILUTION GAS 

PROPANE AN':.> 

~-- NUCLEATING 
AGtNl 

} SP(NT 
SIIAll 

UQUIO 
«;-- PRODUCT 

M 
~ 

0 

~ 

<-r 

<­

V(NT 
GAS 

vrNT 
PL'~Gf 

http:Anoly.es
http:F'AC.,.OR
http:CAi'u.or
http:OIL,c:.AI


LAB01ATO~Y AmALYSIS SHEET 

ANVIL POINTS OIL SHALE RESEARCH CENTER 

Date Sampled 0-/ 1- b 1 Run No. G/ V S,S pT 
Sample Time: RS C74 S-; ss J0 : t{ S 

\ \~ FISCHER ASSt\~ fr 

~~~®RAW SHALE Q;:>SPENT SHALE 

~1..1- _ ¥.}Ii 
'1/if . ­

II. I J ! f, 

I.r
l ~-'-

t:y ..~ 11..(' 

bfc t.t3 

jC.~At Ntl\V
.? ., 

MINERAL CO2 
,~ 

'(~® If?' I •.\¥) ,S. ;; 

HYDRCGEN 
-~. ~ \}~ GO I ,~., ~Q? C· 'L C 

BENZENE EXTR~CTABLES 

0-·- 0-· ­

o RETOR~ SHALE HOISTURE 
0f51: Ir 0 %wt 

GaljTon f.)(\ RAW SHALE FISCHER ASSAY 
\!:;) .MOISTURE 

S.G., g/ml 

Oil, wt % 

Water, wt % 

Sp. Shale, ~ % 

Gas & Loss, wt % 
..', . 

COKING TENDENCY 

wt% 

wt% 

o SHALE RICHNESS DISTRIBUTION 

wt% (See attached graph) 


O SCRE~ ANALYSIS
,;;;...:;,::.;;:;;.;:;:.;..,...{S;""e-e'::::::';:::"'ba':;"c"';k-o~f-:t-:'"h-:"i-s-sheet)wt% 

wt % 

wt % 

\


All results are lias received" unless noted. "Moisture" designates the moisture 
content of the -48 mesh material used for IIAsh ll , "Mineral C02", "Carbon

ll 
, and 

.... "Hydrogen ll The "FA l"Ioisture" is for the sample used for the Fischer Assay.• 

cm~NTS ________ 
, 


JWG 14 1967DATE Cm1PLETED CHECKED BY ~ ------------------ OSRC=-12A 
Revised 6/20/66 



LABORATORY ANALYSIS SHEEr 


ANVIL P~It-.!'TS OIL SHALE RESEARCH CE~1TER 


Date Sampled ~ ~ /trJr:{, 1 
= 

]JQUID PRODUCTS 

D) PUMPOUT 
2 _

11 2 ) 4 -
~ Q WATER, wt % ./..1
!l cs;Q GRAVITY, °API Zan ­

O(r:n.M~t!, wt, % 
.'1. o DISTILLATION (Se'e attached sheet --OSRC-2u) _-- ­

--~ .. ---,- ~----.............---. ------ .....-~ ~-~-~-----.- ... -'--­
VE}'T ~tJRGE PRODUCT 

OIL 1~; g '2. lJ. 0 (\) , C) , 

"dATER VOL, ml 1 \) 1 K.0 

ORAVITI OIL, 0 API t.f }~, 
---------~----.--,.-.-~-... -...------... - ---.- _._-------------­

VENT GAS 
~-, 

. 11AJOR COMPONENTS o ~~_ thru Co., plus n-Pentan:,~ 
vol %CO2 22-·<:0. vol % CHu 

02 /. ;( Ct£4-C2H6 _ , "" 
11N2 6"1· Cl C)HS " 

CHu t.. ~ II C)H6 
II 

co 1·7 " i C4HlO • " 
11H2 1. r n C4H10 • " 

Ar ~C)H6 •· 2 " 
n 

t")thers 2· L n C,H12 " f' . " .. 

';"- ~ CARBON, /.,,", • D Ibs,tMSCFDG . a •~e:' 1bs/NSCFDG 

COMl-mt-.!'TS 
! •• . 

DATE COMPLEl'ED _____ CHECKED ~____ ~-OSRC::rrB------
(ReviRecL.ti]/66 ) 



I> SC'R.EEN' AN.ALYSIS··:t~p'~\A \'SI-fE"ET .(TY-LA8) 
,; 

c,. '7 ~, 
I 

RUN NO. /Q,5?r 877 -~' SAMPl_E'1\j~~~"~"~-:' ' <DATE----I....I-.-.~-
" 

f .'...~' •. , .'i\' ";".. "'" '.'. 

UNiT DESCRIPTION ,­
APPROX. SHALE SIZE SHAKING 'TIM--::E·:--·-:..:...---~-A-N-A-LY-S-IS-8-Y- 'f 

.... GROSS - ....=iE . C, '7,• _ .• ' .,'"- """-"'~ ,,«. l~ ""-"-- I ' 

SCRE:i:;N SIZES. REPRESE.NT TI4E: TO? OF THi: SHALE: 

SIZ~ RANGE. 


REMARK S: __________________"'-

Dv 

, .- po ,. ,'- . 

~!"sm Xi 

~:am Xi lOr' , 
L~I'(\ Xi Dt 

-
SCREEtJ SIZE WEIGHTS 

", 

. .. ~ ", ~~ / 

---
SCKEE:NS OPi::N1NG 

MESH GROSS TARE NET Vir. SCREEN 0' if·~· t!1 % CUtil.7o· % 
REQD. SIZE LBS. L6S. RETAINED SIZE l ' Di RElA)NEQ KETA;I:Er; PASSING 

4.25 4.25 
" (3.125) (O.32. 0 .oJ 

. 
3.00 3.00 ' 

2.50 2.50 (2.625; 1'0. 3809J 
t2..750 0.36.36 . 

2..00 2..00 . 2.250 0.4444 fji . 

1.50 ,;50 I'"~ 

1.750 0.5714 ',) " 

1.05 ~J .. 9' r 0 -) i.rn /.05 (1.087) (0.9.1<:39) 
'~Z'7 'J1r6~j ju ....... '1.275 ~843 ' .. 

- 03,7 :20 ,S 4~.2 0·742. 
, it-1, 6> 'f:;cb:..;0.742 '0.896 1.116 ~ 

0.525 39. h I 'i, j~- ::21. J. 0.525 0.634 1.577 . ztf; '2~ ~, 20, II' , 

;lJ/, 7 
-\ 

21..~8~:~ ;, 0\ era :~. />1 g-1/0·371 IP.. 7 l~ .. () 0.371 0.448 

0.263 3 ,'::Jr,· --I J~,S JO. :t.. -0.263 0.317 
" \:: \: '.' ;;.. .~flf,7~ ZIL73.15'\' \;.:.:; 

0.185 4 ;:JOl, 0 } cr, 1 I G.. 0.185 
.\It.,, ' . ~' "cJ L 1$,'f I, Lf~0.224 4. 46-./f' :, '0' 

0.131 6 19,,) / 0; I '-(. II' ' 0.r31 (). II . .' II], 70.158' , 6.32.9 

0.093 8 r/C) 8 t/c?,!J·, () 0.093 
" 

o:.O() i&;'s'( ~I t 3' I0.112 8.928 

0.065 10 I 9, .-.; / ., 3 I }, 0.OG5 " (!)(/) It Z 6 
PAN ;::J:::J I 1/.0 I,; / 

. ' 

/tZf{'PAN 0,0 0 

TOTAL ON SCREE.NS AND PAN 9) 7,0 LOSS -- --- -
LOSS (BY DIFFERENCE) c--:i TOTAL CfC;t'1~ ./ ' -

TOTAL SP,MPLE. WErGHT r$7 i " ~ .".., " ~ "--

*HtJlI.9::RS IN PARENTHE.SES SHOULD Ba USED WHE:N "THESe:: 

....... 

c::r') 

• IIIII:d't 

'"IId'I 
<:> 
~ , 

, ~ 

"'''';'' 

J • 

-"" OSRC-4 
REV 9/66 

http:REPRESE.NT


GAS COMBUSTION RETORTING 

DETAILED RUN SUMMA11Y SHEET 


Date '?- /1- 6:" 7 

701l.s 

" _",.J. . . . I " GENERAL iSPE~IT SHALE PROPERTIES 
Run No. e IOS-S-/ Fischer Assay, Gal/ton z,¥-S" 
Length, hours /2. Mineral C02, Wt % I" S-
Retort Type Number f(C ......x. Ash, Wt % t;/. 7 
Oil Recovery System Number C-s­ liarbon (total), Wt % '7.¥-S" 
Total Raw Shale Charged, ltla. 160.5"1 Organic Carbon, \-Jt % 3, z'Z. 
Bed Height above Dist., ft 6 Y; I Hydrogen (total), Wt % O.3'Z 
Type Air Dist. YILJ.. LIQUID PRODUCT PROPERTIES 
Bed Below Air Dist., ft 6 1 Oil, Wt % <:j7, 6 

RATES AND QUANTITIES Density, Ib/gal 7,77~ 
Raw Shale, Ibs/lhr) (ft2) L/-<t:}" Gravity, API zo.o 
Spent Shale, %of RS 2'//5. Ash, Wt % -

'Liquid Product.t Ibs/hr Z3IS.31./­ PRODUCT GAS PROPERTIES 
Oil Collected, gal/ton RS 2//9 Water Vapor, Ibsli"ISCF(dry) /z, !"" 
Air, SCF/ton RS (dry) If. 7S"O Oil, Ibs/i'IJSCFl,dry)1:"* 0.0'6 'Z. 
Total Recycle-l}, SCF/ton RS ( wet) /§""7o o Anal~SiS l dry1 
lli:ution, SCF/ton RS (wet) - E;2', Vol % '2 ~ 'I-
Calc. Vent Gas SCF/ton RS(dry) 6270 O?, Vol % 0.8 
Gas Losses, SCF/ton RS(wet) /27/ 't'!, + Argont'V.ol % coer 

..10 If 

Propane J SCF/ton RS - CH)., Vol. % 1,7 
T~PERATURES AND HEAT BALANCE CO. Vol % if, ? 
Retort Gffgas, OF 1)'6 H2", Vol % .S-;~ 

S,ent Shale, F ::z .;'-f Other, Vol % 2.< 
Rtw Shale, OF 73 Gross Heating Value(calc),Btu/SCF 1161 3 
R~cycle Gas Inlet, OF :229' Carbon (Total) t Ibs/MSC[o' (dry) IZ. S' 
~_lution Gas Inlet, OF - Hydrogen (Total), Ibs/MSCF (dry) o.er-
Atr Inlet, OF /t "Z YIELDS A~m BALANCES 
aetort Air Inlet, F 16"2­ Oil Collected. Vol %RSFA 7/,7 
Eeat of Comb. MBtu/ton RS Jfz:s Oil in Gas**t Vol % RSFA o';z 
Heat Lost, }1Btu/ton RS 5""Cf Oil in Spent Shale, Vol %RSFA {·3 

RAW SHALE PROPERTIES Total Oil Meas. J Vol % RSFA '2!L '7. 't 
Fischer Assay, gal/ton RS ;zg. Z. Carbonate Decomposition, p "30·8 

Oil, Wt % /0,7 Water Recovered, lb/ton RS 10,6 
Water, Wt % 0·7 Ash Balance t. % - As t4easured -
Gas, Wt % 2·if Ash Balance, % - Assumed ;(5/66 
Mineral C02, Wt % / &',2 Overall Balance, % 100, z 
Ash, Wt % bG,'!­ Carbon Balance. % - Organic 96· G 
Moisture, Wt p (Uncrushed) r::-r. /,0 Carbon Balance, p - Total 97,5'" 
Carbon (Total), Wt % 17,6 Hydrogen Halance, % - Organic '7 o. I.f 
Eydrof1;en (Total), Wt % If g 'Z Hydrogen Balance t % ­ Total It:rz. 'f 

Nominal Size Range, inches J-1t.'"-1'/ Water Balance, % Jlflf,> 
? % passing thru (JJ, z6"3 MISCELLANEOUS 
9tJ.% passing thru I, gS' Avg. Retort .c,p t in H,O/ft ), ']0 

Os. .0(6/0 £:,P Above Air Dist., in H20/ft /.81 
Dv ",71/ ?rt'.rS~ r e AI.6ve dt'c:f-r-I'I-8 "'H2 o I~ 7 

f'rf'S$,,"r: r1-e/o ..... DI"('fr-P];o - "'I/;!.O 'iI. s­
,. ~'. . 

*Measured Recycle + Dilution Gas
** Oil Mist + Condensibles to <63 OF 
***Rates are for moisture-free raw shale. All shale analyses are on a moistur.e- .. 

free basis. I 

~!~Vh// ~ 
Signed ~~,-'(.~~....--.--. ~DATE 

/' . . "9' 



•,. 

IIAIOO 
2080 ... CI055-1 8-11- 67 

A. YIELDS 
FAY 7.772E 01 DRYGAS 
H2 3.263E 02 OTHER 
CH4 1.067E 02 02 
CO 3.012E 02 C02DEC 
CO2 1.594E 03 OILCOL 

B. METERED GAS RATES 
RECG 1.567E 04 OIL 
AIR 4.750E 03 TRECG 

C. MOL \VT & HEATING VALUE 
MWWG 2.824E 0 I HVGT 
GBTU 1.103E 02 

O. COMBUSTION PRODUCTS 
C02C 5.597E 02 COC 
CHR 9.955E 00 CO~.jBCP 

E. MATERIAL IN 

ORGCIN 2.526E 02 RSR 

MATIN 2.385E 03 


F. t-1ATERIAL OUT 
ORGCVG 4.830E 01 COKEC 
ORGCOL 1.434E 02 ORH2VG 
UNRETC 1.401 E 01 ORH20L 
ORCVGP 1.912E 01 ORCSSP 

G. MATERIAL BALANCES 

OVALL 1.002E 02 ORH2 

ASH 0.0 TC 

ORGC 9.657E 01 TH2 

ASHB -I.OOOE 00 


H. HEAT IN 
QCOMB 4.226E 05 QH20C 
QPROP 0.0 QOILC 
QSUMIN 5.057E 05 

I. HEAT OUT 
QMC02D 1.815E 05 QKEROD 
QLIQO 5.249E 03 QOF'GAS 
QGASL 5.661E 03 LBLOSS 

-QSUMOT 5.057E 05 

J. MISCELLANEOUS 
ORCSS 3.219E 00 VPOIL 
VPM 1.247E 01 WCG 

END MESSAGE 

6.274E 03 
1.380E 02 
5.019E 01 
3.078E 01 
2.192E 01 

0.0 
1.567E 04 

OF' VENT GAS 
6.918E 02 

2.806E 02 
1~054E 01 

4.845E 02 

3.831E 01 
8.062E 00 
1.892E 01 
2.071E 01 

9.043E 01 
9.753E 01 
1 .024E 02 

1.258E 04 
1.193E 04 

9.700E 04 
3.805E 04 
0.0 

8.154E-02 
2.078E 01 

MISTF'A 
UNRETO 
SSY 
MH20 

WVENTG 
TGF 

MWDG 

H20C 

ORH2IN 

UNRETH 
COKEH 
ORCOLP 
HCCVGP 

02BAL 
WATER 
GASL 

QAIR 
QRCYL 

QH20V 
QSS 
HETLOS 

TGL 

PROP 


2.332E-Ol 
6.836E 00 
8.t27E 01 
9.063E 01 

6·649E 03­
0.0 

3.092E 01 

2.384E 01 

3.438E 01 

1.705E 00 
2.404E 00 
5.675E 01 
8.574E 00 

1.067E 02 
1.445E 02 
1.271E 03 

7.794E 03 
5.082E 04 

4.281E 04 
7.623E 04 
5.915E 04 

5.406E 03 
0.0 

-' 



", 	 ~I 

HEAT ,ANDMATt;RIAL BALANCE FOR PILOT RETORTS.~ DATA SH~ET 

liNE' , PROGRAM 10 
~' USER IDENTIFICATION => 

0 I 2080, I Clo5"')'-/ g--//..:: t7 	 11 .~ 

WRS OLRS lRS 8, MRS 
<;

I O.~ I LOt-Z 7,3 ."l -L 12675"1.. 61 
H,o.wr % Oil.. , WT"74 TEMP., "F' RATE. t \b/'rI1\

FA GRS CORS XA 
RAW 

2 QtLiJ ~'f I IrJ'.-z..1 b$~~ SHALE 
OII....,';AL./TON s. LOG~,WT"~ C02., WT·,.. :Toi'tr XS, T 


ASRS CRS HRS BP TOG 


3 15,£1 I 17~1 I 1,&"2 I zLf ..tiJ I· 1S-6 I 
P-SH, WTck CARBON \ WT .,. , \.-l.~ ,WTo/'" SA~, prUS".,IH~ ~OFFC>ASo "TEMP.,-P ~ 
" lBHlCRA MFA 

o I ~AIR~ 
t.J\£.TLR. FA<;"tOR~~!r:~I<~D\N~l L'~ IWAT L.OSS, STU/\.\I\oc."" M, 

·CRTG . MFTG 

I <E--- RECYCLE AND 
CRRC MFRG lRG 

I 0,0 0,0 . TOTAL GAS5 13i'47:D L,O[ I 2Z.~ 
REl:. ...C. L. t'_ C 1l,,!<T M{'.'I!-~ '-"'C:TO,,? TE.MP.o "F TOT.... \. 6;"£", ME.TI!.R. FACTOR 

RE",l)IN<l~ SCFM . 
 ,C\{AR,T ReADI"'''' 

CRDC MFOG TOG POG 

<- DILUTION GAS6 'L1~ [0.0 I ! 0 I 0 
C.HAR T Rt.At>\loI<io Me:.TER FACTOR TE.Iy\P.~ OF 

P lP PP W N PROPANE MIl) 

<;-- NUCL[ATIN(:7 270. z. J 0.01LQ~ cO AGENl 
.sCI"M T£'''''p., 0", "'.,0 ADtH1.D,tb/~1\ 

WSS OlSS GSS 

:'(' 8 "'_(!..f=:J D=:JJ C~,.31--~--. $F' [N T ~ )-\:..0, COS~. 011. ~ 'ASsS" GASo. ~~t. 
<; SHAlt 


9 

}

r 	 tC7f:TI. 9/;71 /. 'f-s­
eO.. t WT -..... "So'" INT '7" CAP,BON. WT,% 

HOl OOl WlP 
(;--- 1I0l11 0 

OILlP 

"3~ , 31 	 PRODUCT10 L~:'L~,e~i ·1 L1. JJ~/! 1/ .....0, \\,)I'"H, 

MCRVG .lVG WG 

, z/9 o , 
TEMp" &F 

" cI~£:~~~T~tl 
CG COOG 

VENT 
12 o GAS~ c:l, <;? I 

~. VOL '7.. 
OTC 

13 " ) .'7--' COG 

I O. ~s-I 
CH4' VOL,>,"o CO~ VOl... "7~ tl1. , Ib/MIioC,F 

TSS 

CRVP VPMF lVP 

VnH<t:;} 
,<__ Pl.lf~C[ 

OPTIONS: 

r. 	 lJ Cn'''' It, .. to Colell/o'. wI", Sp.n' Shol. Ro,. flnJ A_I, Anoly_ ... 
A, "0" '0 CO/cII/ola wl,/. "'eofu,.. d nOlas, 
a, ".1" '0 Coleu/ol. w"t. nuw S/lol" nol" 0,.<1 A.h Anolyse_, 

:I. 	Id Enl",' ", .. to Co/cu,,,,,, '.Iols/u, .. anJ""." £. xl..rnal'y, 
0, "0" 10 Coleu'u'. (rom Vent PU'<J" f(cw Dafu. 

J. 	H EllIe' u," '0 Cn/culo,. us'n<J ne'o,' "2, 
a, "0" fa CoIClllo,g usllll) n,,'orf It3, 



LABOaATOqy ANALYSIS SHEET 


ANVIL POINTS OIL SHALE RESEARCH CENTER 


Run No. _...;C!::;.,;~::....;../.::..(o...;'5;.,..-..;;,.S;.,.._-_I....... ___
Date 'Sampled _-lR:.!..-·~,,-I,-/-~t~t'.:..1____ 


Sample Time: RS 19'1.<)-; ss .lel.{' 


I ..... -._ t ¥ • 1 
." Ii o RETORT SHALE t·10ISTURE}..Jtfr FISCHER ASSAY ~ff 

(l" f:5{-,j, a 0 wt %~'~." @RAW SHALE (f)SPENT J-.HALE 

~ ~ty\ RAW SHALE FISCHER ASSAYfJ-K.O 	 .2;£, Gal/Ton 
'CY .MOISTURE~ ­

.qt(., .-	 S.G., g/ml 
. 

C:',f (\ wt % 
Oil, wt %!e'" t. (2!~ 

1.1 	 G.w Water, wt % 


Sp. Shale, \rl) %
ff. 3 t16. v 


.~. I...{ C:! :, Gas & Loss, wt % 


kr A-~~tl. ~t COKING TENDENCY
~l~ 't. c . 1/ 

0--­

wt % 

wt % 

o SHALE RICHNESS DISTRIBUTION 
(See attached graph) 

O SCREEN ANALYSIS 
. (See back of this sheet)wt% 

wt % 

wt % 

All results.are "as received" unless noted. "Moisture" designates the moisture 
con~ent of the -48 mesh material used for "Ash", "1"1ineral C02", II Carbon" , and 

-. _'. "Hydrogen". The "FA i'1otsture" is for the sample used for the Fischer Assay. 

CO~IITS ________._______________________ 

11 11(1 1 .I'l 1DATE Cm1PLETED __"_'w_·.l_.....;.--L..~.u(;-i,LZ____ CHECKED BY 
---~;~;~-~~~------------



----

LABORATORY ANALYSIS SHEEr 


ANVIL P~INTS OIL SHALE RESEARCH CE~~ER 


to- I-I f. Z Run N•• (JQS-:J-: / ­
Date Sampled ~-: -~hr;1~ 

....._~iiit~#~R;; ~ 

LIQUID PRODUC'l'S 

T3 PUl1POt":'D3 PUMPOUf 

_~t :- 1 --2 _ 
1 2 3 4 

\~ (i WATER, wi:. % 

e GRAVITY, 0 API 
--OGT:Ll\m~, wt % o DISTILIJATION(See attaohed sheet -- OSRC-24) 

"..... F ______,__ "_._-_-..... ~- - -- ...-•• ~- .............-- ­

VE.1\lT _~URGE P~DUCT _A-­
__6 ,,,,,-4 e 5" I ' 

OIL irJT, g ." u V 

WATER VOL, ml 

GRAVITY OIL, °API 

VENT GAS 
------~.1l1!L

'jf (j) HAJOR COMPO:NE"NTS 

C02 

" Cii4-C2H6 ----- ­°2 

C3Ha If 

N2 " 
II 

IICHh /·7 C)H6 

IICO 4. L'if' i C4H10 • 

IIH2 3;2 n C4H10 • " 

Ar (l.7 rlC)H6 • 

tI 


" 
~ I")thers,.2'• .2 " *~. n C5H

12 • " 

~\~ t::l\ .- ~ HYDROGEN, .C .. 8S"'-lb~/HSCFDG{~ \(y CARBON, I:). ..5 lbslMSCFDG 

If 

COMl:~Eh'TS ______.....___ 

CH4 • 

DATE COMPLETED I' ~ . '"' 1 If! 1Q~1 
*~,":l ¥ I .tlti_. ­



----

LABORATORY ANALYSIS SHEEr 

ANVIL P1INTS OIL SHALE RESEARCH CENTER 

Date Sampled !t-//- (. 7 Run No, ~:~,.) 

=
:--;O;...........,~¢a!:;:;~@~~ 


bIQUlD PRODUC'rS 

D) PUMPoUT 

~ _ I 2 _2 ) 4 I 

~. @ WATER, wt % _' =? C' -g; GRAVITY, °API _ ,7\C.C -
··OC~T.l\m!, wt % 

r'.J DISTILLATION (See attached sheet _ OSRC-2u)
--'-~.- ... ----.. ---------.------.----------.....,-------"---.~- ---- -- -.---­

VE~~ paROE PRODUCT-----.. -- ­
OIL 11ifI!, g 

WATER. VOL, mI 

GRAVITY OIL, °API 

_._----_._---_._--------_......_--------- .. _-_ ... _.._---------- ­
VENT GASo ------..... 

MAJOR CONPONENTS o ~~_.thru C4, plus n-Pentane 

CO2 • vol % vol %CH4 , 

°2 • II 

Cif4-C2H6 • " 
N2 • " CJHa . " 
CH4 • " C)H6 " t 

CO II• i C4HIO . - " 
H2 • 

t 

If 

n C4HIO If 

Ar If 
¢C)H6 • " 

0thers " n C5Hl2 " o CARBON, • - Ibs,IMSCFDG HYDROGEN, Ibs.ft1SCFDG• 
:oP!J; 22Lz; 

't 
t 1... -­

COMl~E~"TS 
• 


DATE COMPLETED t~ ~i~ 1 4 1967 

CHECKED b!..----~~~---.7iB--.--­~RC-l<:: 

(RAvi ~M sJ"tif,A'I. 



--

I SCREEN ANALYSIS DATA SHEET (TY-LA8) 
RUN NO. C-//;S:::~~·-·/ SAMPLE NO.' l)ATE t-//·-~Z 

UNIT~/;2.7 113 DESCRIPTION --7~f v: ~ . , 

APPROX.SHALE SIZEkt-///' SHAKING TIME 16,-;:::/"" ANALYSIS 8Y,-~~,./'f~7;P/."~":·~lUl'~ 

TOTAL SAMPLE WT. GROSS 9'-17 _-TARE '. (p. fp =NET S? ,1/ " . 


:i~/nDi 10\ 70 2S .2 
rtI IJ)< 0"53Yi: t8)""D~• 

SCREEN' SIZE WEIGHTS 

ISC'~EENS OP£NING 
MESH GROSS TARE NfT WT. SCREEN 

REQD. SIZE LBS. LBS. RETAINED SIZE 

I ' 4.25 4.25 

I 3.00 3.00 
I 

2,50 2.50 

2.00 2..00 

1.50 1.50 

'.05 r'), 1/3 /9. ~ d,{:7 1.05 

0.742 1.:-/ <) ~O.S VI. 3 0·742 

0.525 -!lA, I /9. :;- ~3.l 0.525 
0·.371 ... 'Ir;'?5 ~ (;;" Iff,/ 0,5 0.371 
0.263 3 :3o.D' 15~ ~I I / ,. t, 0.263 

0.185 4 cAD,3 /9,1' .9 0.185 
0.131 6 /" J7, (-" J 9, -/ ,.;;. '. 0.'31 
0.093 8 2()[,' c· .. l ;;D.g _ (1 0.093 
0.065 10 / 9, ~ ) 9,;? . .;;) 

, . 
.... O.OG5 

PAN "{/ -);;l ~ (; ,:OJ ), [, c PAN,. ':.t-
- .. TOTAL ON SCREE.NS AND PAN g7, 7 LOSS 

LOSS (BY DIFFERENCE~~ TOTAl... 

TOTAL .sPJAPLE. WEIGHT -/.$$.-7"
-

~:: NUMPE:RS IN PARENTHESES SI-\OUI..P BE. USED WJ.lE'N THESe: 
SCREEN SIZES RE.PRESE.NT THE: TOP OF' TH£ SHALE 
SIZE RANGE. 

Di"* }to01 

: 

(3.125) (0.3200; 

(2. (25) (0.3809) 
2.750 0.36.36 

2.250 0.4444 

1.7.50 0.5714 
(/.08'0 
".2.75 

(0_9199) 
'(').784:5 

0.896 1.//6 

0.634 1.577 rz(,,<j I 
0.448 2.'232 

0.311 3.154 

0,224 4.46"1-

0.158 6-32.9 

O.IIZ 8.928 

-

% . CVt~. ~ 70 
RETAINED RETAiW::O PASSING 

z,96 17, 0'1-
'1-7 0 '7 If,!, '7 ~ 

'2 "](0'1 ! 

?,Lj! I)"', 6 5: 
I"J,23 2, t;-6 

), 0 -:s /,57 
6.23 /.1 Lf 
0,00 9<6/ e6 Ir/if 
6. 2 3 o· C; / 
(5.<[ J . Or()O 

- '- --1/00rO () '-' -' 
--- ........ '-" 

-----

REtnARKS: ________________________~------ Da ~.< Jnj"z 
Dv I(jt 71 06 ! 

00 
c:f':' 
III::.. 
1IIId' ' 
~ 
~ 

...~ .. 

" 

i 

" 

~:Bm X{ I 
~:Sm Xi IDi' I 
2.:1m Xi Dl I 

,. ~,)J- OSRC-4 
, RE.V·9/66 


