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MObiI Oi' corporation RESEARCH DEPARTMENT

RIFLE, COLORADO 81650

R. H. CGRAMER
PROGRAM MANAGER
OIL SHALE RESEARCH CENTER

ENGINEERING CENTER
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tn attacurments covers cporatlions
operating attemnt., This operation
Startup, Pretest, anda ClO55-1, nmade : of
the coﬁuinming rrogram to test the hypotnesis of guild romoval

o iwprove vielda and extend the rance ot on

»

Prior to tue start of CLO55, the following nmeodifications weve

wmace to the retort:

L
.

Installation cf an impreoved liguid 2117
of rods instread of strap. (See Drawind
RC161) ~

2. The shale chutes were modifiad Lo reducs shale pile sizoes.
See Dyrawino RCLGZ)

{45

. Hodification of : h ratem to allrw indewendent
circulation and ;u;»ur;meit of oil for i
liguid disengagend iack >}

-

chz cyclonoes and

19
.

voevision 1)

Revised thermocouple laycut. (8ee hraving


http:l'~l~L�iL.lc

Mobil

ClﬁﬁSnPT and C1055~1 were made at nominal conditions

of
B - . PN < e Fem . . - - N
bs/{nr) {(ft<} shale rate, 4,300 SCF/T air and 15,000 sCFR/Y
xeuyc]v ges rates using 1/4 to 1 inch shale. See OSRC 16's
for a detailed summary of test period data. Table 1 presents

& log of operations.

Cl055 startup and operat
0il was collected in eithoer
ment decik. Duving the first
shale contained almost five gallons per ton of oil imﬁkbchiyg

cvcelones or licuid discngago-

vas very similarx to CLO54. No
}
“4 hours of operaticn the spent

inefficient retorting. The q@varity was increased in an atiempt
to clean up the spent snale. lowever, the operation Cetericratzd
gquicily and the wnit was shut down with clinkors aboutb 29 hours
after startup. The grid was found to be 20 to 30% pluqgged - a
substantiel improvement over the previous degign. The noclfizc
grid did pass conesiderable snale chips on to tihe dech and into

the Jicuid {lush systen. When shut down, thiec clinhars wenc
found in the air distributor in the northwest, sout: I3 3
southeazt corners. (See Int nrual Retort Concltlo. Lerogt oL
August 16, 1367 for a complete description of retort internals
after shutdown.)

Further modifications are in progress to impreve mechanical
operability and allow a more significant test of the principls.

Yours truly,
™=
LEH Bt

R. . Cramer
Program MHanageryr

RiMcGalliard:rl
Attachments

ce: 5. L., Meisel w/o attach
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TABLE 1

LOG OF OPERATIONS Cl055

8-10-67 0445 Fired line burner at 400 F.
0500 Raised line burner to 700 F,
0700 Raised line burner to 900 F.

1000 02 = 1.5 Vol © in vent gas; CO2, 24.5 Vol %.

1125 Offgas split 6 F.

1635 Started transition to 500 mass rate éohditions.
‘ 1910 Line burner phased out of system.

i920 Deck wash surge drum blow back into retdf£f>

turned steam coil off.

2100 Started Cl055-PT.
2330 On 500 mass rate conditions.
8-11-67 0630 West filter plugged; switched both wash

systems to east filter.

0900 Ended Cl055-PT; started Cl055-1.

1100 South roll found to have moved back about
1/2 inch. :

1430 Gas sample compressor out. |

1640 Made special temperature probe under ai
headers. -

1645 Raised air 25 SCFM.

1745  Raised air 25 SCFM.

1830 Cut air 50 SCFi.

2010 Bottom pressure went off chart (maximum chart

reading 20 inches H20).
2015 Pulled all samples.

2110 Start shutdown.

RLMcGalliard
8/31/67
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INTEROFFICE CORRESPONDENCE
MOBIL RESEARCH AND DEVELOPHENT CORPORATION

RESEARCH DEPARTMENT August 16, 1967
Anvil Points ©Ci1il Shale Research Center
Rifle, Colorado : File 526

R, H. Cramer
Program Manager
Anvil Points

INTERNAL RETORT CONDITION - RETORT NO. 3 TURNAROUND
AUGUST 12 - 16, 1967

Retort No. 3 was inspected carefully as pieces of equipment
were dismantled. These notes should nelp in analyzing terminal
conditions of Run C1l055. :

1. Surge Drum - West and East

No leak in the steam coils. Reported blow of oil may have re-
sulted from water if oil was .pumped from proauct 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 nad a hard coke deposit. Sand blasting was required to
clean the screens.

3. Cyclones Nos. 1 through 6 West to East

West Cyclone lo. 1 - heavy and hard coke deposit on walls with
cone full of deposit.

»

Cyclone \o. 2 - cone one-half full of de9051t 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 wall drains plugged with very hard coke dGDObltS.
Center drains open. :

5. Deck - Deposits of 0il, Coke, Dust and Chips

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 0il Piping - Inlet

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 difficult and

time consuming. The cyclone deposits had to be air hammered

loose. . The drain line deposits had to be hammered and rodded.

Deck deposits were similar. ' '
WS 43»13}»» [oze

W. S. Bergen ;

Mechanical Engineering Croup

cc: R, E. Smith
J. J. lcAleer
J. E. Lawson
T. C. Lyons



GAS COMBUSTION RETORTING

DETAILED RUN SUMMARY SHEET

e,

Date §-/0—67
PUrposes Da:s oS TroaTF F21e 3000 13 ¢ 2% ol L1 QUID I BUAL ey e D g 15
YViE LD AAID DL Ty
GENERAL i SPENT. SHALE PROPERTIES
Run No, suc/oSs | Fischer Assay, Gal/ton S 2
Length, hours /Z Mineral CO2, Wt % (SO
Retort Type Number AC~X Ash, Wt % 5.6
0il Recovery System Number C—& LCarbon (total), Wt & 7.¢/
7015 Total Raw Shale Charged, 1bs. /01,76 Organic Carbon, Wt % Z 72
Bed Height above Dist., ft 51 Hydrogen (total), Wt % O 40
Type Air Dist, LIQUID PrRODUCT PROPERTIES
Bed Below Air Dist., It &7 0il, Wt % 7.8
RATES AND QUANTITIES Density, 1b/gal 7.597
Raw Shale, 1bs/(hr){ft2) 207 Gravity, APIL Z3.6
Spent Shale, % of RS g0t | Ash, Wt % —
Liquid Product, 1bs/hr 7604, € | PRODUCT GAS PROPERTIES
0i1 Collected, gal/ton RS /9.] | Water Vapor, 1bs/WSCF(dry) /2.3
Air, SCF/ton RS (dry) <760 | 0il, lbs/MSCF(dry )+ 6.08 &
Total Recycle¥, SCF/ton RS(wet)| /7700 | Analysis (dry)
Dilution, SCF/ton RS (wet) — €02, Vol % 26.0
Calc.Vent Gas SCF/ton RS(dry) 2460 05, Vol % /,2
Gas Losses, SCF/ton RS{wet) 7460 N2 + Argon, Vol % $§3.%
Propane, SCF/ton RS 22,3 CH),, Vol % /2
TEMPERATURES AND HEAT BALANCE €0, Vol % G 2
Retort Offgas, OF ~ 147 f2,. Vol % %3
Spent Shale, F Xz Other, Vol % 7.2
Raw Shale, OF 7 2 Gross Heating Valuelcalc),Btu/SCH S0, 2
Recycle Gas Inlet, OF 2% | | Carbon (Total), lbs/MSCT (dry) 1.9
Dilution Gas Inlet, OF — Hydrogen (Total), 1bs/MSCF (dry) | ©.49
Air Inlet, OF /58 YIELDS AND BALANCES -
Retort Air Inlet, F ,c¢ | 0il Collected, Vol % RSFA &§5.6
Heat of Comb, MBtu/ton RS 42 | Oil in Gas¥#, Vol % RSFA 2,3
Heat Lost, MBtu/ton RS 39 0il in Spent Shale, Vol % RSFA /2.3
RAW SHALE PROPERTIES “Total 0il Meas,, Vol % ROFA 77 =
Fischer Agsay, gal/ton RS 29,1 Carbonate Decomposition, % 27,7
Oil, Wt % /1, Water Recovered, 1b/ton RS 1669
Water, Wt % ©. % | Ash Balance, % - As Measured —
Gas, Wt % 2.4 Ash Balance, % - Assumed XS /o0
Mineral CO2, Wt O /9.2 | Overall Balance, % /67,0
Ash, Wt % §$.6 | Carbon Balance, % - Organic 75 4
Moisture, Wt % (Uncrushed) 0. 8% Carbon Balance, % - Total S5 7
Carbon (Total), Wt % 17.9 Hydrogen Balance, % - Organic g/ 4+
Hydrogen (Total), Wt % /.77 | Hydrogen Balance, # - Total /23,8
Nominal Size Range, inches Y'~1# ) Water Balance, % 428.¢
5Z _passing thru 0.26.3 | MISCELLANEOUS
98 % passing thru 705 | Avg. Retort &P, in Ho0/ft 0.6/
Da 0.6/ | &P Above Air Dist., in HoO/ft ©.92
Dy 0707 | Pressure Mbove Rech - PIB - "0 ). 2
‘ Pressure Below, Dee bo- P10~ "H O 38
Comments: gl TR PIEAT T D2 AT DL
#Measured Recycle + Dilution Gas
#% 0il Mist + Condensibles to g4 oF

#¥¥# Rates are for moisture~free raw shale.

free basis,

A1l shale analyses are on a. meiobul g

DATE

M;/V‘ 22 /9]

Vs ot T ' .
Signeq/,;’%f “Zéf__’? &éﬁ/

0SRC-10
Revised 7/19/66



END MESSAGE

END OUTPUT

2.191E

/74100 L
2080, SUC1055 8-10~67
A+ YIELDS
FAY 6+563E 01 DRYGAS 8.455E 03
H2 '3.636E 02 OTHER  7.778E 02
CH4 1.013E 02 02 1.015E 02
co 3+551E 02 CO2DEC 3.719E 01
co2 2.198E 03 OILCOL 1.910E 01
B. METERED GAS RATES
'RECG 1.722E 04 DIL 0.0
AIR S«759E 03  TRECG 1.722E 04
C. MOL WT & HEATING VALUE OF VENT GAS
- MUWG 2.934E 01 HVGT 7«622E 02
GBTU 9.015E 01
‘Ds COMBUSTION PRODUCTS
cozc 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 2.33S5E 01
G. MATERIAL BALANCES
OVALL 1.070E 02  ORH2 " 8+141E 01
ASH 0.0 TC 9+.670E O1
ORGC 9+537E 01 TH2 1.238E 02
ASHB  =1.000E 00 :
He 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 ,
QMCO2D 2.314E 05  QKEROD 9+385E 04
QL 1Q0 4.004E 03 QOFGAS 4.111E 04
QGASL 1.654E 04 LBLOSS 0.0 :
QSUMOT 5S.697E 05
Je MISCELLANEOUS
ORCSS 3+715E 00 VPOIL 8+367E-02
VPM 1+334E 01 WCG 01

MISTFA
UNRETO
SSY
MH20

. WVENTG

TGF

MWDG

H20C

ORH2 IN

UNRETH
COKEH

ORCOLP
HCCVGP

02BAL
WATER
GASL

QAIR
QRCYL

QH20V
ass
HETLOS

TGL
PROP

3.200E-01
1.231E 01
8+.039E 01
1.669E 02

8.380E 03
0.0

3.251E 01

4+.345E 00

3.421E 01

3.167E 0O
2.183E 00
4+769E 01
2.046E 00

1.276E 02
4.288E 02
2+447E 03

8+.809E 03

7.018E 04

3+787E 04
1.063E 05
3.864EN04

3+932E 03

2.832E 01

s g
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HEAT AND MATERIAL BALANCE FOR PILOT RETORTS ~ DATA SHEET

 PROGRAMID <

~ - USER IDENTIFICATION

EFFLULNT TEMP, *F

OPTIONS:

LINE » s;
0 2080, [ SUC /o5 S €-/-67 ]
WRS OLRS . TRS , B . ' - MRS <
v o 1 T w1l C727] 1 *'*l | [£759,3]
Hzo,vg‘r PA OOL‘ENF;'S"Z) TEMP ,"s-“ o RATE s io/HA .
RAW
2 | 29,0 ) [ zw || /7‘2| !5{ z | " SHALE
Ol y GALATON GAS X LOTR,WTS, CO;,WT"?‘; sz, T *
: .ASRS CRS$ T0G
s (658 (7.9 (177) [Graz) (a7 <«
ASH, WT % CARBON, WT 7 , My 4 WT % BARO, PRESS.,INPs OFFGAS ':ramp.',‘F :
CRA MFA TA ‘ -PA WA ‘LBHL ) . .
(ote 1| to] | t55 | | _/ze || oy | [ o ] <—ar
:RA‘EZFF&EAD‘N(,’ ME.TLR'CAC’IOR TﬁMP., °oF PRESS. 3 1IN H0 2 ,Po/Mﬁc.F HEAT}-OSS, BTU{HR ‘
L
CRRG MFRGC TRG PRG , "CRTG " MFYG RECYCLE AND
s maed | [ 4o ] [zer] [67 ] (oo | [ 0,0] «—Husss
RECYCALE, CHART METR FALTOR 'TE.MPX, °F : PR&!‘-&.,!N Hao TOTAL AL METER FACTOR
READING ; SCFM - LCWART READING
CrDG MFDG T0G PODG
P @QO ] [ O. o l ‘ { o l { o - I Comoems DILUTION CAS
. CHART PEADWG METEI FACTOR TEMP., °F PREGSR .4 1N K20
P TP . PP v N . Padm\ue ANT
. .o NUCLEATING
? [ ¢4 0 } [ oY ‘ { /27 1 ! /59,6 ] [ O.Ol < AGENT
5C FhA 'rs'_mvp., e PRESG., INHO0 HZO ADDED 4 Ih/HR ¢ NUCL, AGENT, lb:fHR
wss " oLss css $s ' s “ <
8‘ L‘“éawé/ l [.IL w-r/n'7 ! La. wg" ;’ AT T f?RQ’" SPELRT
> €oss Ot st A5 Ess” FATERSNR Tss SHALL
v /s0] [ €/ ,6]1 [ g/ ] [oro | [ 362 ]
COay WT ADH y WT % CARBONy WT% Mo 3 WT %% TEMP, °F
‘ ©_OILLP coL HOL oL wLP Liauio
.10 [/230.3l g%‘,/l 0] L zs97) [ 376 ,5] < PRODUCT
[SPr g1 g CARBON, WT %5 Wy g WT 5o DENEIT Wy W/GAL Hz0q G/ AR .
' CRVG MEVG ~3ve WG oM M -
nwlizzo bl | 0| | z94| | 0,0] | 00| [ o©
CRTRTAGYIITLTAT M RIETYIR VRO VO, = Fs H O L AAG OILMGT, T /MELFE
G ) €006 - [+f NG VENT
v gl o V[ 260l [ Jz ][ £357 — Gs
- coc e T 1 (i Ny Vig
9 I / Z l [ l,é.z l [ 403 l [ ?‘2 _J l &06?_,' . (-Q-
Crig'y vm- Vo Lo, VoL 9 Ha g VOL o7 OTHERS, VOLYs  HM3a 4 lb/MBCF
. CRYP VPMF TVYP pvp PVPC <«
w | /5,77! /3] 77 1 [ 291 1 [ =27
Am' L"M)\u TR FAC o TEMU,, ¥ PRECT, (. N R0 com‘sw.sz;e Pnes:}. . VENT
VPOIL vhw “EL IN Hz0 PURGE
s | 73,1 zoM| | 72,8 | e
CRBENS kb& th ""E?""L,c.m Ha Oy 167 Hi TOP GUAk Ghle
. RATE 3 6CFW

1. B Enter **1" 10 Colculote with Spent Shale Rate and Ash Anolyses,
Or 0" 10 Colcvulote with Meosured Rotas,
Oz *.1" 10 Coleulute with Ruw Shole Rate and Ash Anclyses.

2. M Cuter "1 10 Calculute

Molsture ond Mist, & xfurnally, l

Or 0" 1a Colculute from Yent Purgs Raw Oafv.

Jo H ELnter 1% 1o Colevlate using Retort H2,
Or 0’ to Calculate using Retort 13,

WEINGE

- ‘.~.
DR TR S B
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LABORATORY ANALYSIS SHEEI
ANVIL POINTS OIL SHALE RESEARCH CENTER

Date Sampled S~/0-¢7 Run No. C 0885 STRLTL j/)
Sample Time: RS /£¥S”; 55 _¢2 |
&

FISCHER ASSAY _ p o O RETORT SHALE MOISTURE
®RAW SHALE SPENT SHALE o 0.8% wt 4
S SR | 280
28 9 Y/ ﬁ Gal/Ton RAW SHALF FISCHER ASSAY
- , MOISTURE
s 712~ - S5.G. g/ml -
— ’ ﬂ/ﬁ cP3 Wt
[ 1.7 0il, wt %
Y- Oul- Water, wt %
45,0 77,1~ Sp. Shale, wt %

2.;{ o et Gas & Loss, wt %
5_ 1(_;(:54,{ neng COKING TENDENCY
MINERAL COp |
Norn Ay |
GO (S w?

ASH (SHALE) SHALE)

HQused J@at s

MOISTURE
L\ Ly O SHALE RICHNESS DISTRIBUTION
o35 S @ el w3 (See attached graph)
CARBON » -
\t‘\ \& SCREEN ANALYSIS
% Z'(/ wt % (See back of this sheet)
HYDROGEN

QL@.L__Q. QV@ T X

BENZENE EXTPACTABLES

O..._.____ O,___,___ wt %.

All results are "as received" unless noted. "Moisture" designates the moisture
content of the -U48 mesh material used for "Ash", "Mineral COp", "Carbon', and
_ "Hydrogen"., The "FA Moisture" is for the sample used for the Fischer Assay.

COMMENTS

Lo
oate compreren PG 14 CHECKED BY

OSRC-12A !
Revised 6/20/66



LABORATORY ANALYSIS SHEET
- ANVIL POINTS OIL SHALE RESEARCH CENTER

Date Sampled D ~J\~& 7

LIQUID PRODUCTS

D3 PUMPOUT T3 PUMPOUY
1 2 3 L 1 R —
@WATER we 2 23,2 —
& @ GRAVITZ, °API 2.3.[ | ‘ o
O(:n, ASH, wt % '

O DISTILLATION (See a'btached sheet - OSRC-2h)

T s g W 0 gt e . e o I

VENT PURGE PRODUCT

§® OIL wr, g BN )
2 SO mmwL,m 950
5{ (> oraviry orr, oarr 3‘\ ’]

[T

2 VENT CLQS‘ ‘
éMAJOR COMPONENTS o O C1 thru C), plus n-Pentane
C0p A G vol & CH), ., _vol %
02 s " CoH),~CoHg "
CHh 50 Z n 03H6 R "
CO i, 'g Hj i ChHlo . H
H2 e{ . 3 u ) n ChHlO [ S, "
Ar e o . g3t . "

"

ﬂ([l Others 7.2 "
‘( (X) cammon, 11,9 1wsscrme

COMIENTS

n CgHyp -

HYDROGEN, . 69 1bs/MSCFDG

R N

.
pare cowprersp AUG 14 1967 cppogm gy gz
—SosRoCTon
(Revised 5/3/66)




SCREEN ANALYSIS DATA SHEET (TY LAB)

004484

RUN NO. SAMPLE NO._ DATE
UNIT DESCRIPTION
APPROX.SHALE SIZE SHAKING TIME ANALYSIS 8Y
TOTAL SAMPLE WT. GROSS — TARE =NET '
SCREEN" SIZE WEIGHTS o
el el el e v AP W N S A
4.25 4.25
3.00 3.00 |[B-125) [(0.3200)
2.50 2.50 |‘5.750" |%0.3e38
2.00 2.00 | 5,280 | 04444
1,30 1.50 | 1.750 0.5714
1.05 2.9 1os |':978 |Gidsas | 2,46 77,53
0.742 70,6 0.742 | a.g%6 | 1116 |4 5O S5023
0.525 227 0.525 | a.634 | 1.577 |29.6% 2% 39
0-371 (4 0.37] | 0.448 | 2.232 7 329 /6 00
0.263 | 3 /177 0.263 | o.317 | 3154 |/2.05 395
0.185 | 4 /] 0.185 | o.z24 | 4464 | 0.9 7 z. 7
0.13I 6 0.7 013t | ouss c.320 | O.26 272
0.093 | 8 o. ¢ 0.093| otz | 8.0928 | G000 (97427 0. 72
0.065 | 10 G % 0.065 0,26 24§
PAN N PAN Z‘l{.é .00
TOTAL ON SCREENS AND PAN | /(3.7 LOSS o nl |l — .
L0SS (BY DIFFERENCE)| o 0 ||||ToTAL 97,991 - -
TOTAL SAMPLE WEIGHT /(37 - —
LB ML PRI SO B vste L MEse (ST DG ST
SIZE  RANGE. /SiamDilh s a2 ZigmXi /D{
REMARKS: Da |0611z1 | ZremXibi
Dv R 70¢5S .
. : : ro
OSRC-4

. REV 9/66



"SCREEN ANALYSIS

DATA SHEET (TY-LAB)

RUN NO. C~/oo° Y __SAMPLE NO.__ "~ O DATE_ S3-/2-4
UNIT__ £ 7 "o DESCRIPTION T St : . |
APPROX. SHALE S!ZE by - SHAKING TIME__ 2.5 - ANALYSIS B DR A
- TOTAL SAMPLE WT. GROSS b2 2 —-TARE___ /4. 7 =NET A ? _
SCREEN' SIZE WEIGHTS
Sg'sé%Ns OZ%%NG MESH efggs ng éfrln‘ﬁ’% e |oi* | Y RF"I%?JED %{g&:%w padsinG
4.25 ‘ 4,25 |
3.00 3.00 (3.125) (0.3200)
2.50 2.50 |'5.758 |'0.3836
2.00 2-00 | 5,250 | 0.4444a
1.50 .50 1 1.750 | o.5714
1.05 20.3 [/92 | /. .os |22 %7639 J99 s
0.742 #3.7 205 a3zl 0-742 | 5,896 | 1.116 | 41,88 $€,/3
0.525 55.5 |05 |/7.2 0.525 | 0.634 | 1.577 | 3123 24790
0-371 23.3 | /&7 VA *0.37| | 0.448 | 2,232 20 /6. (0
0.263 | 3 |26-0 |/ | ¢4 0.263 | o.317 | 3184 /3, 72 z. 5§
0185 | a4 |/7.9 |/.y s 0.185 | 0,224 | 4.464 | 0.90 [ 9%
0131 | & |,95 (/9% | 013t | o5 6.322 | O. |9 ' /. &0
0093 | 8 |2o§ |20¢ 0 0.093| otz | 8.928 | 000 | 782 | [/, £ ©
0.065 | 10 |,7.3 |/9.2 ./ 0.065 ' 0:19 e
PAN a1 | A0 L E PAN |4 o.1¢
TOTAL ON SCREENS AND PAN [543 LOSS 0,18 ©.00
L0SS (BY DIFFERENCE)| ./ TOTAL /00,60 ~ —
- TOTAL SAlMPLE WEIGHT 55.4 — ~ —
e el e S P o e A [Zhnmifog7 7S [ Shn Xl
SIZE RANGE. . /SienPil 16477 ZigmXi /Dy
REMARKS: Da_ 057576] ZJamXi bt
Dv  bgF0z27
- 0SRC-4

‘ | REV /66

‘/,‘fw'lb?‘-g




‘SCREEN ANALYSIS DATA SHEET (TY-LADB)

RUN NO._C- /055~ .5 SAMPLE NO._ / DATE S~ /o0~~47
UNIT_F w772 DESCRIPTION____ 7o " { ' |
APPROX.SHALE SIZE %7~ /7 SHAKING TIME /D _ANALYSIS BY. % Sereio
TOTAL SAMPLE WT. GROSS _ ¢4 %  —TARE_ 4 9 =NET__ 9558 ¢
' SCREEN' SIZE WEIGHTS
SF(e:ééEDNs OZ??&‘:NG MESH efggs ng édgc\;ﬁgb SgﬁzEgN D * /bi RE’I%NED %?Az%:o PadsinG
4.25 4.25 |
3.00 , 3.00 (3.!25) (0.3200)
2:50 250 |G |G T2
2.00 : 2.00 | 5,250 | 0.4444
1.50 1.50 | i.750 0.5714
| 1.0 20:9 |9k | /.7 105 G278 |C7ea?
0742 |. 2.9 (205 WT.% 0:742 | 0.8%6 | 1.116 |
0.525 349 /5.6 Uy 0.525 | 0.634 | 1.577 R
0-371 L2.8 |/e.7. e 0.37] | 0.448 | 2.232 '
0263 | 8 |ay.& /vy | 4. 0.263 | o.317 | 3.154
0185 | 4 |Z0,0 |/ L& 0.185 | o.z24 | 4.464
0131 | 6 /v.6 7%y L 0131 | 058’ | ¢.320
00931 8 |ip.¢ |Zdo.? e 0.093| o.li2 8.928
0065 | 10 z.¢v /7.2 | .2 0.065 '
PAN 2. g Q|42 q, e PAN
TOTAL ON SCREENS AND PAN |rg LOSS
L0SS (BY DIFFERENCE)| o TOTAL
. TOTAL SAMPLE WEIGHT
R e T S o e Ve =" [ 20Dt Zhmxi
SIZE RANGE. ‘ . VS emDi 2 iem X1 /D;
REMARKS: Da Ziam Xi Dt
. Dv '

N ) OSRC-4
C O ReY 9/66
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- GAS CVUMSUOLTLIUN RiLiuntl Lo
_ DETAILED RUN SUMMARY SHEET

, vate g0 -6 7
Purposes v im0 ey s TR R OF (0D PTNVAL  To TMPror s,
TIELD _AMD __OP= BRI/ T Y. _
GENERAL SPENT SHALE PROPERTIES
Run No. PTC/oss { Fischer Assay, Gal/ton 437
Length, hours /2 Mineral CO2, Wt % 15,8
Retort Type Number RC ~ X Ash, Wt % go. 9
0i1 Recovery System Number C-¢ Carbon (total), Wt % 8 90
Jons Total Raw Shale Charged, Ibs« /50,13 Organic Carbon, Wt 4 3.69
. Bed Height above Dist., ft 6/ Hydrogen (total), Wt % 8, 4-0
Type Air Dist. XL LIQUID PRODUCT PROPERTIES
Bed Below Air Dist., ft 6’ 0il, Wt % 7% {
RATES AND QUANTITIES Density, lb/gal 7778
Raw Shale, 1bs/(hr)(ft2) 68 | Gravity, API 20,0
Spent Shale, % of RS g/, 2 Ash, Wt % —
Liquid Product, lbs/hr 2256, 2 | PRODUCT GAS PROPERTIES
0i. Collected, gal/ton RS 27,4 | Water Vapor, 1bs/MSCF(dry) 12/
1'\11‘, SCF/ton RS (drv) 2200 0il, 1lbs/MSCF({dry )3 0.zlzZ
Total Recycle*, SCF/ton Ro(wet)| /s ¢o00 | Analysis (dry)
Dilution, SCF/ton RS {(wet) — €02, Vol % 260
Caic,Vent Gas SCF/ton RS(dry) 8940 0o, Vol % /2
Ga3s Losses, SCF/ton RS(wet) /S 70 N2 + Arpon, Vol % SH 7
Propane, SCF/ton RS — CHy,, Vol % l6
TENPERATURES AND HEAT BALANCE 0O, Vol % 47
"Retort Offgas, OF /S¢ fio,. Vol 2 7 g
Scent Shale, F 326 Other, Vol % 79
Raw Shale, OF 7o Gross Heating Value(calc),Btu/SCH /0% S
Racycle Gas Inlet, °F 226 | Carbon (Total), lbs/MSCF (dry) /2.0
Dilution Gas Inlet, °F — Hydrogen (Total), lbs/MSCF (dry) | 0.59
Ay Inlet, OF /S0 | YIELDS AMD BALANCES
Retort Air Inlet, F /S$© | 0il Collected, Vol % RSFA i
keat of Comb, MBtu/ton RS 287 0il in Gas*¥%, Vol % ROFA O:6
Heat Lost, MBtu/ton RS /& 0il in Spent Shale, Vol % RoFA /€
RAV SHALE PROPERTIES Total 0il Meas., Vol % RSFA 25 |
{scher Assay, gal/ton RS 2% < | Carbonate Decomposmlon,_ﬁ 2% 1
i1, Wt % // 2z | Water Recovered, 1b/ton RS 78 4
Water, Wt F4 6.9 | Ash Balance, % - As Measured —
Gas, Wt & 2.6 Ash Balance, % - Assumed RS 100
Mineral CO2, Wt 5 /2] Overall Balance, % /02,5
hsh, Wt % "~ ¢45.7| Carbon Balance, % - Organic T 7
Moisture, Wt % (Uncrushed) E<t. 1O Carbon Balance, % - lotal 975
Garbon (Total), Wt % ~ /¢.& | Hydrogen Balance, % - Organic 249
Hydrogen (Total), Wt % 7.9/ | Hydrogen Balance, % - Total /oY
MNominal Size Range, inches %"=/ Water Balance, % 23%0
© ¢ passing thru ©.26 2 | MISCELLANEOUS
98 % passing thru 7.05 | Avg. Retort &P, in HoO/ft /22
Da 0.633 | nP Above Air Dist., in HoO/ft /88
Dy OE.736 | Pressvre dbove poclr=PI8~-"H.0 ] 2O
Pressore delon Peclr ~ pT/o0- “Hz0 €0
Comments:__ D/, ru=// SrSTepd LPLOEBLF 7S THPpURpoIr (AST HALE
OFr __THI=S DA 2D :

#Measured Recycle + Dilution . Gas

#% 041 Mist + Condensibles to

#¢ Rates are for moxsture-—free raw snale.

;”r“;/“//f/

free basls,

gl OF

All shale analyses are on a moisture-

DATE

//1",,4«%2-2 /947

Signed_ //"’/f

4

Revised

OSRC~10
7/19/66



S

G )17/
772100 ~ E
2080, PTC1055 R-1 8-10-67
A. YIELDS ‘ . ,
FAY 7.586E 01 DRYGAS 6.943E 03 MISTFA 6.447E~01
He 3.402E 02 OTHER  5.48S5E 02 - UNRETO 1.160E O1
CH4 1.111E 02 02 8.332E 01  SSY 8.121E 01
co 3.263E 02 CO2DEC 2.911E 01  MH20 9.636E 01
co2 1.736E 03 OILCOL 2.238E 01
B. METERED GAS RATES - :
RECG  1+577E 04 DIL 0.0 WVENTG 7.137E 03

AIR 4. 800E 03 TRECG 1.577E 04 TGF 0.0

C. MOL WT & HEATING VALUE OF VENT GAS
MWWG 2.911E 01 HVGT T+257E 02 MWDG 3.193E 01
GBTU- 1.045E 02

D. COMBUSTION PRODUCTS
cozcC 7+521E 02 cocC 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 O02BAL  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 :

He HEAT IN ~ = : ,
QCOMB  3.B67E 05 QH20C  1.257E 04  QAIR 7.073E 03
QPROP 0.0 QOILC 1.218E 04 QRCYL. 5.861E 04

QSUMIN 4.771E 0OS

I. HEAT OUT ‘ '

emMco2Db 1.707E 05 QKEROD 9+.806E 04 QH20V 4.282E 04
QLIQ0  S.678E 03 QOFGAS 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-01  TGL S.363E 03
VPM 1.207E 01 WCG  2.025E 01  PROP 0.0

END MESSAGE



HEAT AND MATERIAL BALANCE FOR PILOT RETORTS - DATA SHEET

LINE#  PROGRAMID € ~ USER IDENTIFICATION >
0 2080, | PT Clos s £ | F—la-E 7 ]
WRS OLRS TRS 8 . * MRS <
v o9 J L _H#z] 7o ] [_—i | |z585%¢]
. HzOZWT %7 Oy WT %% TEMP,, "F ; RATE 4 Io/AHR
. FA GRS CORS XA RAW
2 | =29,5) | =26 | [ _/8./] 551_:??»’ " SHALE
Ol\_,C‘ALf'ION GASLLOCS ,WTS,  COp ¢ WT % TORT XS, FT .
ASRS CRS HRS Bp T06 »
s |5, 7] [ .5V |41/ ) [ 24,49] [ /538 | . :
ASH, WT % CARBON, WT % | Wz yWT % BARD. PRESS,INHy 'OFFGAS TEMP,™F '
CRA MFA TA PA WA LBHL
4 |Jo3s5,0 [0 | l /s0 | /26 0,/ | o —— AR
cHA%EJ}A_F'm TG,  METER FACTOR EMP., °F PREGS., IN HaO HzO3 o /MBSCF REAT LOSS, BTU/MR
. .
CRRG MFRG TRG PRG . "CRTG. " MFYG RECYCLE AND
s Beossz | | Jyo | 226 ] | 70 | [o,0 | [ 0,0] <—7oralons
RECYCLE CUART . MAETER FACTOR  TEMP g °F . PRECS., W R0 TOTAL &AL METER FACTOR
READING y SLFM - LCHART READING
CROG MFDG T0G PDG .
) Crwnmewe DILUTION GAS
¢loo Jloo JL o J [ o | o
+  CHART RFADWG  METER FACTOR  TEMP., F PRESG., W Hz0
P TP . PP v N . PROPANE AND
. .. < NUCLEATING
ool Lo Jl o | lzsiz] | 0,0 T e
ECEN TRMb., °F PRELG., INH2O WO ADDED 3 I5/HR ¢ NUCL, AGENT, 10/ MR
wss " oLss GSS 3 , <
e | o6 || /6] o3| o,9 ~
H,O0, WY 76 o, % GAS, wr-x.. AT E \b{nn SPUNT
. COss ASSS css Hs 188 SHALL
o [ isg ) [ eq9]l [0 | [g40] [ 326 J
COzy WT V% ASH,WT 7 CARBON, WT% M 9 WT %, TEMP,, °F
’ oiLLP CoL HOL oL o LIauID
10 !3‘32 0.3' g4, ] ! el 7.77?' I 35 ,Ol . < PRODUCT
TARBON, WT 5% 01 s WT T DENGIT ¥y /GAL WGy (0 /AN .
. CRVG MFVG v .IVG %G OILM M ——
n |/iss6 2! | /o] [ 229 ] oo] o,0]l | o :
CHT, XY :m, Wt M T ide § ACO! Dy 4 PY 22N ":\7N‘QL} Otlﬂns.'t‘ b/MS [
H CO0G ' VENT
12 | /2. 5——] [ o | | zs,0 l l l S_ "z“ T GAS
. cAHao‘;xféb/wcs CoG ' COZ,VO'-" P oL. % m. /o
13 / 6 J [ (%97 ] éé 7 [ 74? ] OOgO .(._}._
CHay ka Ve Loy VoL v, g4 VOL <o OTRE RS, VOL Y Wz o 0/ MGCF
‘ CRVP VPMF TVP pPVvP PYPC * <
w | /¢ 3! [ /.23 [ 2z | | zz¢ || z0 | venr
KT Ku.xmu AT W TACTOIN TUWMP., Ve PREG G WM R0 CONDENSER PRESS. —
VPOIL v‘r’ e N HeO PURGE
15 200,% | __] <0,2 l
onnm:m—.« OV o1 5 o o ;:;,b—,—wr’ S5 TeRC S <
EFFLUENT TEMP,°F . RATE 5 HCFW
OPTIONS:
1. B Enter 1" 1o Colculote with Spent Shale Rote and Ash Analyses,
Or *'0'" 10 Colculote with Maasured Rotes,
Or **-1** to Calculate wiih Row Shole Rate and Ash Analyses,
2. M Enter 1" 10 Colcvlute Motsture ond Mist, E xternally,
- O¢ *'0" ta Colculate from Vent Purge Rew Dato.
J. H Enter **1** 1o Calculote using Retort 82, .
Or 0" 10 Colculate using Retart #],
OSRC~
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LABOZATORY ANALYSIS SHEET

ANVIL POINTS OIL SHALE RESEARCH CENTIR

Date Sampled. A —/[— 67 , RnVNo. _C. /05, C; P
Sample Time: RS O74S 3 SS)O YS
FISCHFR ASSAY - 7 | | RETORT SHALE MOISTURE
\é‘@mw SHALE éSPENT SHALE 7SI (09w
% 29 2 Gal/Ton RAW SHALE FISCHER ASSAY
. | _MOISTURE
—od = son e e ot
2L . ! /. 6 0il, wt %
.5  pG | Water, wt %

g5 975 Sp. Shale, wk %
| | 2.3 Gas & Loss, wt %
T Nrwg, ~ COKING TENDENCY

MINERAL COp |
A———————————— , h

P@zg @ 1S58 wt %

ASH (8 HALE)
@”@ﬁ e Pres s
MOISTURE / |
SHALE RICHNESS DISTRIBUTION

@ [ %’ Y* @ ¢ 557 we % (See attached graph)

CARBON |

\& SCREEN ANALYSIS

@_ZX_..__.__ % _5 . wt % (See back of this sheet)

HYDROGEN

tsg@.l.._z__.. X@J_i__ wt &

BENZENE EXTRACTABLES

O_________ O_______ wt %

A1l results are "as received" unless noted. "Moisture" demgnate\s the moisture
_ content of the -UB8 mesh material used for "Ash", "Mineral COp", "Carbon" , and
o '_'_Hydmgen". The "FA doisture" is for the sample used for the Fischer Assay.

COMMENTS

GG 17 190 ' )
DATE COMPLETED v L4 1987 CHFCKED BY

OSRC-12A
Revised 6/20/66
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LABORATORY ANALYSIS SHEET

- ; ANVIL POINTS OIL SHALE RESEARCH CENTER

Date Sé.mpled Q) - I@Zé '7 Run Ne. G /

LIQUID PRODUCTS

D3 PUMPOUT | T3 PUNPOU.

1 2 3 11 2 S .-—-'"2""".

2, & e, wo 4 /9 e

£ G s, w1 200 ‘ o
o (Oomnoasy, W % I I

O DISTILLATION (See attached sheet - 0?}39“2th_

At - o et it e

VENT PURGE PRODUCT

) omww, g 2Y9%.0.
® WATER VOL, m1 ] 91 .0

Q @ GRAVITY OIL, e Y14

SR

VENT GAS

:ﬁé/MAJOR COMPONENTS O Cy thru C), plus n-Pentane
C0p L&D vol % H, . wvol g
e CH~CHg o "

2 g, CHg .
CHy, _ZL.& " ‘ CyHg "
@ .___IZ'__?.. " ‘ i CLLHIO et "
Ha .—-i‘...Z. " | - n CHyg "
N L " degg . "
Others 27 " /& n Gy, . "

M CARBON,/R. & lbs/MSCFDG ®’ HYDROGEN, . && 1bs/MSCFDG

-

COMMENTS

DATE COMPLETED CHECKED BY_
T TOSRC-12B
. (Revised 5/3/66)




St

. SCREEN ANALVSIS.EDMA SM_ET (TY-LAB)
RUN NO. /05’5* P27 S

; .

v SAMPLE N, DATE__ £ = L= & 7
UNIT DESCRIPTION__
APPROX. c1HALE SIZE SHAKING TIME =/ _eme S _ANALYSIS BY
TOTAL SAMPLE WT. GROSS _9H. Y —TARE_ (. 7 " =NET__5/. 7
SCREEN SIZE WEIGHTS |
s;?cgams OPENING |jjpgyy | GROSS | TARE | NET WT. || ||SCREEN | . 5 x| Yor _*%: cutA. ‘: ‘N
EQD. | slzE LBS. | LBS. |ReTAINED|||| sSizE i |ReTameD | RETAIEL| PAdSING
4.25 | ’ 4.25 < I ' .
3.00 3.00 |3125 [(©.3200)
2.50 2.50 252 (@I |
2.00 2{00,. 2.250 | 04428 | *; .
. 1.50 .50 | 1.750 | os71a | - o
1.05 239 /22| Fol||||_tos 278 |57E3 | €27 7469
0.742 | £3,7 1205 | 4% 2 0:742 |'0.g9¢ | 1.116 ¥7 65 " 4504
0-525 39 46 185712 1| 0.525 | o.634 | 1577 |z 25 7 z2o79|
0-371 24,7 | &2, 7| cn Off|| 0371 L osse | appaz i 6.901°F /369
0263 | 3 |z 71/)3.5| o2 -0.263 | .37 W T7e oz 7)o
0185 | 4 9., 01)9. 4 LG 0185 | o.224 4464 o6 Ll
0131 | & |/ea51/949 o3l 0158 | 6.329 O.» 1l /e 37
0093 | 8 |92,8 |25 O 0.093| oz | s.928 | 0.00|786 (|1 27
0065 | 10 /9.4 | /7. 3 , ] 0.065 v | 0./] /i z8
PAN 22,1 1210 7./ PAN | - |.z4 0. 00
TOTAL ON SCREENS AND PAN |4 7 Ol||]| LoSS L — ~ | =
1L0SS (BY DIFFERENCE) | ——|1|TOTAL 19299 - =
TOTAL SAMPLE WEIGHT = | go—7 = ~ 1 <
piEe iy ETESES Son> B usks e TS [STb o] SEaR
SIZE RANGE. ) /EronDil [ 466 0| Evgm¥i /D
REMARKS: Da |082Z7559] Z.amXibt
o Dv |07% )2
OSRC-4

REV 9/66
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GAS COMBUSTION RETORTING

DETATILED RUN SUMMARY SHEET

Date

g-//-6 7
Purpose: Dr tiodoT 2 AT PRIOCIPLT oF JJ@uh  EPriirus,  To
AP R '//l’()) LD o /%ﬁ/a/ﬂ/ :
GENERAL . SPENT. SHALE PROPERTIES
Run No, Crso5S~[ | Fischer Assay, Gal/ton Z4S
Length, hours /2 Mineral CO2, Wt % s
Retort lype Number R C X Ash, Wt % e/ 7
0il Recovery System Number -8 Carbon (total), Wt % 245
7ons Total Raw Shale Charged, Ybs, ! 60.5] Organic Carbon, Wt % S 22
Bed Height above Dist., ft Al Hydrogen (total), Wt % 0.2 2
Type Air Dist. LIQUID PRODUCT PROPERTIES
Bed Below Air Dist., ft g7 | 0il, Wt % YA
RATES AND QUANTITIES Density, lb/gal 77275
Raw ohale, 1bs/{hr)(ft2) 4¢ ¢ | Graviby, APL 70, 0
Spent Shale, % of RS ¢/, 3 | Ash, Wt % =
‘Tiquid Product, 1bs/hr 23/ 5. 35| FRODUCT GAS PROPERTIES |
0i. Collected, gal/ton RS 27,9 | Water Vapor, 1bs/WMSCF(dry) /2.5
Air, SCF/ton RS (dry) L7<¢o | 0il, lbs/HMSCF{dry )i 6. 082
Tolal Recycle*, SGF/ton RS(wet)| 7+ oo | Analysis (dry)
Dilution, SCF/ton RS (wet) — 3%2’, Vol % 2S04
Caic.Vent Gas SCF/ton RS(dry) 8270 05, Vol % ©.8
Ga3 Losses, SCF/ton RS(wet) 127/ N> + Argon, Vol % <79
Propane, SCF/ton RS - CH,, Vol % L7
TENPERATURES AND HEAT BALANCE €O, Vol % % 2
Retort Offgas, OF /156 B, Vol % - 52
Soent Shale, F 2§44 Other, Vol % 2.2
Raw Shale, ©OF 73 Gross Heating Value(calc),Btu/SCH //a¢3
Rseyele Gas Inlet, OF 225 | Carbon (Total), lbs/MSCr (dry) )2. S
Dilution Gas Inlet, OF Hydrogen (Total), 1bs/MSCF (dry) | o0.£5
Ay Inlet, OF /6 2 YIELDS AND BALANCES '
Retort Air Inlet, F /6= 0il Collected, Vol % RSFA 77.7
keat of Comb. MBtu/ton RS Y423 0il in Gas¥¢, Vol % RSFA 0.2
Heat Lost, MBtu/ton RS <9 0il in Spent Shale, Vol % RSFA 5-&
RAY SHALE PROPERTIES " Total Oil Meas., Vol % RSFA 27
i{scher Assay, gal/ton RS z%, 2 Carbonate Decomposition, % 3-8
2il, Wt % /0.7 Water Recovered, lb/ton RS 70.6
Water, Wt % 0.9 Ash Balance, Z - As Measured -
Gas, Wt % Z. < | Ksh Balance, % - Assumed XS /60
Nineral COp, Wt 7 / %z | Overall Balance, % j00: 2
hsh, Wt % £¢.4 | Carbon Balance, % - Organic 76. G
uoisture Wt % (Uncrushed) F-F, /,0]| Carbon Balance, % - Total , 97.5
Carbon (Total), Wt % /7.6 | Hydrogen Balance, % - Organic T Y
Hydrogen (Total), Wt % /&2 | Hydrogen Balance, % - Total loz. o4
Nominal Size Range, inches vy | Water Balance, % VG4 S
© % passing thru @, 263 | MISCELLANEOUS
98 % passing thru /, 05 | BAvg, Retort /»P, in HoO/ft /. 30
Da 0:6/0| &P Above Air Dist., in HoO/ft /&9
Dy 0.7/ Pressure Absve Jectbr-pI-8 “Hio [ 7
Pressvre Befow Dechr-Pl/o < “H=Ol 8.5
Comments: 2. 'rgr/n, ' Do siZ 1A ATED PALIDLE 2050 Fard oF TEST !

#Measured Recycle + Dilution Gas

#% 0il Mist + Condensibles to

-+ Rates are for moisture~free raw shale,

free basis .

g3 oF

All shale analyses are on a moisture-

Signed/// %/// / DATE %u;_,{ JV 22 / 94‘ 7

OSRC-~10
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//7A100
2080, C1055~1 8~11-67

A. YIELDS

FAY 7.772E 01  DRYGAS
 He 3.263E 02  OTHER
 CH4 1.067E 02 02

co 3.012E 02  CO2DEC

coz 1.594E 03  OILCOL

B. METERED GAS RATES

RECG 1.567E 04  DIL

AIR  4.750E 03  TRECG

64274E
1.380E
S«019E
3.078E
2.192E

0.0
lgSé?E

03

o2
o1t
o1
01

04

C. MOL WT & HEATING VALUE OF VENT GAS

MWWG ~ 2.824E 01  HVGT
GBTU  1.103E 02

D. COMBUSTION PRODUCTS
CO02C  5.597E 02  COC
CHR 9.955E 00  COMBCP

E. MATERIAL 1IN
ORGCIN 2.526E 02 RSR
MATIN 2.385E 03

Fe MATERIAL OUT _
ORGCVG 4+.830E 01 COKEC
ORGCOL 1.434E 02 ORH2VG
UNRETC 1+401E 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  -1.000E 00

He HEAT IN

QCOMB  4.226E 05  QH20C
QPROP 0.0 QOILC

QSUMIN 5.057E 05

I. HEAT OUT ”
@MCO2D 1.815E 05  QKEROD
QLIG0  5.249E 03  QOFGAS
QGASL  5.661E 03  LBLOSS
'@SUMOT 5.057E 05

Je MISCELLANEOUS
ORCSS  3.219E 00  VPOIL
VPM 1.247E 01  WCG

END MESSAGE

691 8E

2+ 806E
1+.054E

4+845E

3+831EK
8+.062E
1.892E
2.071E

9+043E
9+753E
1 +024E

1258k
1.193E

9« 700E
3.805E
0.0

o2

oz
01

o2

o1’

00
o1
o1

01
o1
02

04

04

04
04

8+ 154E-02

2.078E

01

MISTFA
UNRETO
SSY

MH20

WVENTG
TGF

MWDG
H20C
ORHZ2 IN

UNRETH
COKEH

ORCOLP
HCCVGP

O2BAL
WATER
GASL

8AIR
QRCYL

QH20V
ass -
HETLOS

TGL
PROP

2+332E-01

6+« B36E
B.127E
9.063E

6+ 649E
0.0

3+092E

2+384E

3+ 438E

1+ 705E
2+404E
S5« 675E
Be574E

1.067E
1« 445E
1.271E

Te¢T94E
5.082E

4+281E
7+623E
5¢915E

S« 406K

0.0

00
ot
01

01

01

o1

00
00
01
00

02
o2
03

03
04

04
04
04

03



LINE ¥ . PROGRAM ID < - USER IDENTIFICATION }
0 2080, | CloSs-] G-11-67 ]
RS OLRS - TRS . 8. ‘ MRS <
v L o1 17 1L 7311 =1 1 [267544]
H20, w‘r A Ol WT %0 TEMP, , °F . - RATE.y ln/WA
. FA _ GRS CORS XA RAW
2 | 28,2 | z.4+ || _/2.2] | $5=272] " SHALE
Ol y GALATON GAS ELOGR,WTS, COp ¢ WT %0 RETORT x5, FT% .
ASRS CRS HRS Bp 106 -
s g, | /761 _1n8z] [ 2¢4.53] | /56 ] <
ASH, WT % CARBONyWT % . WMz yWT% BARO. PRESS.,INHg 'OFFGAS TEMP.,°F -
CRA MF A TA : PA WA ‘LBML
«wsgz 1| s0) | 76z]) | ¢tz V[ o t4 | O] «—ar
c»mk'\” !u PN M&TLR'FACTOR’ TEMPB, °F PRE G, INHLO HaOrs 1o /MBCF AT LOSS, BTU/WR
. .
CRRG MFRG TRG PRG ‘CRYG " MFTG RECYCLE AND
- N
5 [3“:71 } [ R ' l 2z g ’ ' 78 l o, O ! l O,Cﬂ “"'—'TOTALGAS
T RELYCLE CHART METER FACTOR TEMP 4 °F PRELS. 3 W HO TOT METER FACTOR
auama, SCFM- CuARY REAINN(:I
CRDG MFDG T0G POG
[doJ [ 12 1 [ o] oo s
CHART READING METER FACTOR TEMP., °F PRESS.y N Hz0
L ; AL PP d N PROPANE AND.
Lo ol o J[ -0 | [zez]| O, 60 REtiidali
. SCFNM TEMP., °F PRESG.y INH2O0 HAO ADDED o th/RR * NUCL AGENT, lk{/HR
v WSS ‘oLss Gss s$ ‘<
° L’?}QJ/ : , l‘. \?r»' ?, L \52 3' ' [ : QTQJ 1 srent
1y Ot Nsse A5 css" TR Tss SHALL
sl /s, | 917] [ 2% | [0,32] Izsﬂﬂ <
COzy WY ASH, WT 7% CARBON, WT% Hay s WT % TENMP,, *F .
oILLP coL HOL ooL wLp LIoUID
}
w |zzgo ) | e ) |y, | 7272] | 35, 3! < Frovucr
BRY Gl TR CARBONy WY 9 Wy g WT Y DUENZITVy Wsaal Ngo, \b/uu .
CRVG MFVG TVG WG  om M —
[z‘? ol ] ! Jol [ 29 O o]l [_s.o] [ o ]
17y t.NT.,.v Fia < FAC‘TO ey - Mb [N osfm T‘ m/Msc:;
C00G : VENT
2| /z,fj o 1] zs*,;ﬂ*{ 0,8 | 15‘? 7] " Gas
.‘CARhcﬁgébe;;aF coc 'coa,'\’;*gné/o P ov.. Far 2 0\_ Ve
w71 [ %8 1 [ s.2] | z.zl[a.eﬂ i
CHy g VOLTs COy VOL gy T Hp e VOLTS OTHERS , VoL Hz 3 B/MGCF
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HEAT AND MATERIAL BALANCE FOR PILOT RETORTS . DATA SHEET

EFFLULIT TEMP CF

OPTIONS:

RATE 3 BCFWA

. B Entor 1" 1o Colculate with Spent Shale Rate ond Ash Analyses, l

O 0" 10 Colcvlote with Meosured Rotes,

Or *.1"* 1o Colculote with Ruw Shole Rate ond Ash Anolynt.

2. M Enter 1" 90 Colcvlote .

3. H Enter 1" to Calculate using Retort #2,
Or 0" 1o Calculeto uslng Retort #1,

Molsture and Mist, E xternally, '
Or 0" 10 Celculute from Vent Purge Rew Dato.




LABORATORY ANALYSIS SHEET
ANVIL POINTS OIL SHALE RESEARCH CENTER
Date ‘Sampled (?v—//~é 7 Run No. 0 J S8~ /
Sample Time: RS /9¢/$7; S8 _JLé&! s

] FISCHER ASSAY oY o | O RETORT SHALE MOISTURE
A% ®RAW SHALE @SPENT fLE it gstijoo w2
25,0 o 2% ‘ Gal/Ton | S%\ . ;%ﬁgsgléég?. FISCHER ASSAY
s 91b o S.G., g/ml e b 4
o, b 0.9 0il, wt %
0.7 o Water, wt %
S a8 ,.v Sp. Shale, wt %
2 Y - pe>  Gas & Loss, wt %
,g:(u/fg,l N veaf.  COKING TENDENCY
MINERAL COp

G ®)a”~5’» ' "@&(»&f wt % ‘
ASH (SHALE)

M/’a@(ﬂ(n' 1 gf}fbg: .7l wt %

MOISTURE

i \ Y‘Lh . O SHALE RICHNESS DISTRIBUTION
0( @_@'_}_l_‘f{_ ﬁg @ &7 wt % : (See attached graph)
" CARBON \
\ AN - _ SCREEN ANALYSIS
\%@.ﬂ_’_ﬁ_ Q&\@M owt % (See back of this sheet)
HYDROGEN . -

rnram——p——

' & BENZENE EXTRACTABLES

O___f______ O . wt &

A1l results are "as received" unless noted. "Moisture" designates the moisture
content of the -L48 mesh material used for "Ash", "Mineral COp", "Carbon', and
.. _ “Hydrogen", The "FA Moisture" is for the sample used for the Fischer Assay.

COMMENTS
_ )
patk compLETED  PUS 14 g7 CHECKED BY [ ‘
OSRC-12K

. B A : , - Revised 6/20/66
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ANVIL PYINTS OIL

LABORATORY ANALYSIS SHEET

SHALE RESEARCH CENTER

Date Sampled ﬁ,.//~é Z_

Run Ne, -

LIQUID PRODUGTS

- D3 PUMPOUT p3 PUMPOCL
¥ 1 3 L IR
"R, w o | —
@ craviTr, °APL _17-C ) R
“’O(‘JL ASH, wh %
O DISTILLATION (See attached sheet - osnc..zh)

et T

YENT PURGE PRODUCT

Aot et o

OIL WT, g 00 £ 5%
WATER VOL, ml
GRAVITY OIL, CAPI

VENT GAS

aasnab}

ol
,/ MAJOR COMPONENTS

O Cy thru C), plus n-Pentane

CO2 75 vol % CH), e vol %
0o e n CQHh-C?Hé —tme "
tt
N, SFeg C3Hg —
CH), /7 n C3H6 I fn
co - Yo $OHyy e
- ' "
H, g2 nOfyy .
AI‘ é"c 7 " ¢CBH6 [N o— "
Nthers e \GC " n C5H12 T "
/ Pl
&\ @cmBON )2 5~ 1bs/MSCFDG f\\ HYDROGEN, r o%s 1bs/MSCFDG

™

COMIENTS

=

=2

DATE COMPLETED [

4
e

11987

CHECKED
TR—TH

(Raviead ©/3 /6A)



LABORATORY ANALYSIS SHEET
- ' ANVIL PIINTS OIL SHALE RESEARCH CENTER

Date Sampled S5-//-6 / Run Ne,

LIQUID PRODUCTS

D3 PUMPOUT 73 PUNPOU:

\} 1 2 3 L 1 el
@ WATER, wt % XAas , —
(,{(’2 GRAVITY, °API  Rc.e : S
(i)(ar,a wt % - ' .

‘ -—

\) DISTI LLATION (See at‘hached sheet - OSRG—Zh)

— - e AR o

VENT PURGE PRODUCT

OIL WI, g
WATER. VOL, ml
St —————
GRAVITY OIL, ©APT
JENT GAS
O MAJOR COMPONENTS O C1 thru C),, plus n-Pentane
€Oz vol % o oHy, ., vl g
07 — ' c QH)_;"G?Hé .
N? . " - G3H8 : "
CHh . " C-H "
Co - n i ChHlo e 1t
H . ] |
Ar . gcHg "
Nthers "
‘ hd : n C 5H12 . "
O CARBON,  ,  TbsMSCFDG HYDROGEN, ° ,  1bs/MSCEDG
COMAENTS .
patE comprerzp LU 14 1947 CHECKED BY
T T 0SRC-17B

{Raviead S/3/6AY



SCREEN ANALYSIS DATA SHEET (TY-LAB)

.,../

RUN NO. (=655 SAVPLE NO. __ _DATE S-4/—47
UNIT foled 773 DESCRIPTION — .. T4
APPROX.SHALE SIZE #-/7 _SHAKING TIME__ /a-% - ANALYSIS BY.S./ «w//* Lf:mwg
TOTAL SAMPLE WT. GROSS __G4.7 ~TARE_ .6 =NET__ g% ./
SCREEN" SIZE WEIGHTS ;
S}?CE?SEDNS OZ’!}:‘?&NG MESH‘ Qfggs TE\_REZ NET WT. SCREEN Di * ;/D : ‘%',Q CUM, %; o
=KD, . BES. RETAINED || || SIZE ) RETAINED | RETAINED| PASSING
4.25 4.25 N
3.00 3.00 (3.125) [(0.3200)
2.50 2.50 |25 |©3552
2.00 2.00 | 5.250 | 0.4444
1.50 .50 | 1750 0.5714
1.05 2.8 | /92| 2 & 1os |1.95% 167823 | 296 77,04
0.742 L)Y 205 &7 3 0:742 | g.g56 | 1.116 |¥7. 09 49.9¢
0.-525 72,1/ /9.5 123, 4 0.525 | o0.634 | 1.577 24,7 | 23,04
0-37| 022 1,8.2 | 6.5 0.37) | 0.248 | 2,232 | 24/ (S63
0263 | 3 |Bon | /2 W1/ .6 0263 | 0.317 | 3454 |/3.,2% 2. 46
0185 | 4 |A0.3 | /77| .G 0.185 | 0,224 | 4464 | / 03 /. 371
0131 |\ 6 | /2.0 |\ )7/ 2 L0131 | oiss c.320 | ©.23 /14
00931 8 | 20912021 .0 0.093| oz | s.928 | 0-00 | 9%, 86| /. /4
0.065 | 10 |,9 4| )% =2 , S 0.065 0- <3 0.7/
PAN 2.5 120 5 PAN 6.9 600
TOTAL ON SCREENS AND PAN |57, 7 |||| LoSS — ~ —
1.0SS (BY DIFFERENCE)L—77F |||{TOTAL /Jc0,0a| - —
TOTAL SABMPLE WEIGHT | &8&7 _— | - —
3 ) AT ! uat “ jam p
S‘C‘x’g‘;;j ° Sig\ESPAR}ggggégéiT:}‘I'?%éLDTO‘;E oguerr;e: WHSEHNA Vet 2 vomDt . 70252] 2 Tm X '
SIZE RANGE. /S mbil) 62033 Zlm¥i /Dy
REMARKS: Da_ VLinlZ| ZibmXibdt
_Dv_ _p7los!

" 2.5~ O0srC-4
REV' 3/66




