GAS COMBUSTION RETCRTING

.~  DETAILED RUN SUMMARY SHEET — /¥ /3020005
. Date X~2-4K
Purpose: 7 Zz. 7 T4 /&-'an‘ ﬁ«*“&-} 7 A s on e Mo ) G Cm
M/&?JMM A 6/'{4’ P3N 2. Ks &'f/»»'-rﬁ ’ 4 e N .
GENERAL 4 ; SPENT. SHALE PROPERTIES
Run No, C l05%~ [} Fischer Assay, Gal/ton 2.2
Length, hours ]z Mineral CO2, Wt & 174
Retort Type Number 2 C-<T% Agh, Wt % 79,4
0il Recovery System Number c-< LCarbon (total), Wi & g2, 2
Josns Total Raw Shale Charged, -1bs. 763, 34 Organic Carbon, Wt % 3. 45
Bed Height above Dist., ft £ 47 Hydrogen (total), Wt % 0. 4z
Type Air Dist. i | LIGUID PRODUCT PROPLRTIES
Bed Below Air Dist., It 47 0il, Wt & ¢, 4
RATES AND QUANTITIES Density, 1lb/gal 7,729
Raw Shale, lbs/(hr)(ft2) #93 | Gravity, APIL 20.0
Spent Shale, % of RS 22,7 | Ash, Wt % -
Tiquid Product, 1bs/hr Z 2479 | PRODUCT GAS PROPERTIES
011 Collected, gal/ton RS z/.g | Water Vapor, 1bs/MSCF(dry) /2.2
Air, SCF/ton RS (dry) “340 0il, lbs/MSCF(dry)x 0. 309
Total Recycle*, SCF/ton RS(wet)l /5400 | Analysis (dry)
Dlution, SCF/ton RS (wet) — €07, Vol # >2. 8
Calc,Vent Gas SCF/ton RS(dry) 5¢50 0o, Vol % 0.2
Gas Losses, SCF/ton RS(wet) %79 No + Argon, Vol % 60.9
Propane, SCF/ton RS —_ chHy,, Vol % /.
TEMPERATURES AND HFAT BALANCE, CO, Vol % 3./
Retort Offgas, OF /82 Ho,. Vol % oL,
Spent Shale, ¥ 31 Other, Vol % )
Raw Shale, ©OF 7¢ Gross Heating Value(calc),Btu/SCH /294
Recycle Gas Inlet, OF zz % | Carbon (Total), lbs/MSCF (dry) /2.7
Dilution Gas Inlet, °F — Hydrogen (Total), 1bs/MSCF (dry) | o 9o
Air Inlet, OF /2 | YIELDS AVD BALANCES
Retort Air Inlet, F /162 0il Collected, Vol % RSFA 6. 7
Heat of Comb., MBtu/ton RS #2320 | 0il in Gas¥®*, Vol % RSFA 0.¢
Heat Lost, MBtu/ton RS z9 0il in Spent Shale, Vol % RSFA 9,z
RAW SHALE PROPERTIES - Total 0il Meas., Vol % RSFA 57
Fischer Assay, gal/ton RS z¥% 4 | Carbonate Decomposition, % 25
0il, Wt % Jo. & | Water Recovered, 1b/ton RS FO,. 2
Water, Wt % 0.9 Ash Balance, % - As Measured —
Gas, Wt % Z.6 | Ash Balance, % - Assumed &5 ~/00
Mineral GO2, Wt & /9. 2 | Overall Balance, % /00 S
Ash, Wt % ¢$. €] Carbon Balance, % - Organic G 7
Moisture, Wt % {Uncrushed) =.7-}, 0 | .Carbon Balance, % - Total 57 &
Carbon (Total), Wt % 12.0 Hydrogen Balance, % - Organic /0%, 9
Hydrogen (Total), Wt % !.7< | Hydrogen Balance, % - Total /07 4
© Nominal Size Range, inches y.”~1% | Water Balance, % /64§
S % passing thru 0.263 | MISCELLANEOUS
98 % passing thru /7, 0 Avg. Retort AP, in HoO/ft 12
Da n.6zz | &P Above Air Dist., in HpGO/ft .63
Dy 0.7t(23 Pressur @ Adbove Loclr - PTE = VF20 /8
Precsur® gelow Doe k- pr-}o -~ "“H=0 yai
Comments: o Zono Al f 2 5 & T &7 Leoounrf  rpvreloeds
b LA ol o ,,_‘/—V\'M /Z;M / st lorntsl 0 Anst Figan
#Measured Recycle + Dilution Gas
##* 0il Mist + Condensibles to & 4 OF

##% Rates are for moisture~free raw shale,

free basis.

Signed /:‘:’“J / _QZ“:W

All shale analyses are on.a.mriebwio=" =

DATE @w;z,/ai,/ 56 2

Revised

OSRC-~10
7/19/66



//7A100 .
3080, C1054-1 B8-2-67

A. YIELDS |

FAY 7.668E 01  DRYGAS
H2 ~ 2.492E 02 OTHER
CH4 1.019E 02 02

co 1.756E 02  CO2DEC
coz 1.348E 03  OILCOL
B. METERED GAS RATES

RECG 1.537E 04  DIL
AIR 4.359E 03 \ TRECG

S5+663E
3.285E
1.133E
2+509E
2.178E

0.0

1.537E

03
02
o1
o1
01

04

C. MOL WT & HEATING VALUE OF VENT GAS

MWWG 2.869E 01  HVGT
GBTU 1.296E 02

D. COMBUSTION PRODUCTS
coz2C 4 421E 02 coC
CHR 4.546E 00  COMBCP

E« MATERIAL IN _
ORGCIN 2.552E 02 RSR
MATIN 2«355E 03

F. MATERIAL OUT
ORGCVG 4.712E 01 COKEC

ORGCOL 1.425E 02 ORH2VG -

UNRETC 1.842E 01  ORH20L
ORCVGP 1.847E 01  ORCSSP

G. MATERIAL BALANCES
OVALL  1.005E 02  ORH2

ASH 0.0 TC
ORGC 9«665E 01 TH2
ASHB -1.000E 00

He. HEAT IN

acomB 4.300E 05 @H20C

QPROP 0.0 QOILC
QSUMIN S5.096E 05 S

1. HEAT OUT

@MCO02D 1+561E 05 QKEROD
L Iq0 5327E 03 QOFGAS
QGASL 3.830E 03 LBLOSS
QSUMOT 5.096E 0S5

Je MISCELLANEOUS
ORCSS 3+450E 00 VPOIL
VPM 1.226E 01 WCG

END MESSAGE

END OUTPUT

70341E

1.528E
Te391E

44930E

3+861E
Fe434E
1.880E
2.235E

1.039%9E
9.762E
1.074E

1.066E
1«186K

9.728BE
4+018E
0+0

02

02
0o

o2

01
00

01

o2.

01
o2

04
04

04

04

3.087E~01

2.049E

o1

MISTFA
UNRETO
SSY
MH20

WVENTG
TGF

MWDG

H20C

ORH21IN

UNRETH
COKEH

ORCOLP
HCCVGP

02BAL
WATER
GASL

QAIR
QRCYL

QH20V
Q@SS
HETLOS

TGL
PROP

7.915E-

9.185E
8+266E

'B8+079E

6+ 644E
0.0

3.144E

3«696E

3.298E

2+.284E
3+733E
S«583E
1+108E

1015E
1.066E
44792E

6+75S3E
S«033E

4.282E
1348E
2+ 933E

5« 426E
0.0

01
00
01
01

03
01
bl
01

00
00
01
o1

o2
02
02

03

04

04

04

03

e



CRRAT ANV MAT QAL DALARLE FVUX MLV RECITVRTe - VALA TR

LINE®  PROGRAMID < ——  ~ USER IDENTIFICATION >
o [ 20807]  Clos4-] B-z-67 1
2050 -
¥RS OLRS TRS . 8 . MRS : <
A <
viog J L ree ]z 1 [ =1 1 [2z7z:2¢
HzO W % O, WT % TEMP., "F . RATE.5 in/ WA
FA ' GRS co eaw
2 | z?,%] [ z,6 | | _/9.z] !55'2 z | T SHALE
Ol g GAL /TON GAS ZLOCS,WTSS COa,WT"Io TO sz, T . .
CRS T0G -
s [ 65,8] [ /2,0 | ,75“! | Z’?‘.S.?l /62 | .
ASH; WT % CARBON WT 7 , WMz  WT % _BARD, PRESS.,!N“% "OFFGAS TEMP.,"F :
CRA MEA A : PA WA LeHL
« 67,6 1| /ol [ s62]) [z ) [o,0% ] O] ==
cNA%z'R;fAb\Na, METER FACTOR TEMP., 5F PRE.6S.y IN W20 Hz0, o 7MseF HEAT LOSS, BN{RR_
* ,
CRRG MERG TRG PRG . 'CRTG " MFTG RECYCLE
LE .
5 [3‘1‘6’7,0 } [ ] ] f 228"-J [ 76 [ o, O ] I o .O] <—"'—TOTALGA‘
RECYECLE. CUART METER FACTOR  TEMP g °F PRELG,, NP0  TOTA METER FACTOR
READING, SCFM } AR BeRbG
CRDG MFEDG DG PDG
' & DILUTION ¢
s oo | |loo | [ o [ o |
> CHARY RCADWG METEW FACYOR  TEMP., OF PHEnu., W Ha0
. P ‘ ™ . PP w N PROPANC ¢
¢ .. NUCLEATH
ool o Jl-o | lz750] | o0,0] R
SCFM TEMP,, °F PRESS.y INH2O ML ABDED b/ HA. Tt HUCLL AGENT, [b/HR
WSS oLSs css s§ '<
8‘ [’-«“‘cg“\zi ] [.n. wr{;z ] [3. va-?'gj ' IRA [ g:;'ag"l ‘ SPLNT
¥ €658 s NEsT A5 s oY Tss SHALE
2 [ ’}7061,[ 7706/1 [8‘2 ] [OQZILZI [ ’7L3} , [
COz9 WY % AH, WT % CARBONy WT 7% a5 WT % TEMP,, % .
© oILLP coL HOL poL wLP
p A « Ltauo
.10 220§|6| g#;/!" f],l’ ,7{77?! I %2131 PRODUCT
ARBONy WT T Wz g WT %o DENGIT Yy h26Al HzOx /R
" cavc MFVG .TVG WG oM M -
" [,@3 o]l _zig] | _o.o] o, 0] o
K \rn, u M MLT&A TACTOI TN, T Fe Fa O TL/M OV QIiLMLY, IW/MSCF
G " ¢ : oG ~UNG vent
12 | /27——1 6 | [ =z2,2] [ 0,2 ]| gec.9 TGS
. c}\ubv;lfék WTE coG ) COp ,":,;;}lé 7o Ors oci_tb"/. Nz Vﬁ\(;‘ o
. 5
w| /,8 || 2/ | [ 4.4 ] | 5.8 | [ o70] <
CH4 ] Vel Yo CO’ VOt % Hy g VOL 9 OTD{E.RS’ VOL Yo Hz Y e/ MLEF
. CRVYP YPMF TYP PVYP PVYPC F -
w | /4,6 | rex] [ 79 || zz29]"| 32 | venr
CRART HuaDuG METY A, EACTOW, TEMP. PRESGS 0 1N W0 CONDENISER PRESS. frow o
TVPC VPOIL VeW (1N IN HzO PURGE
15 g4 250,0]| 17,11 | 72,8 | S
ONGE NLE L QAS, "‘?W'—;_, et Ha Oy 6 7 Fie Tov Gum GAL
EFFLUENT TEMP F 24 RATE 3 BLFW
’ OPTIONS: .
1. B Enter *1* 1o Colculote with Spent Shole Rote and Ash Anolyses,
Or 0" 1o Colewlote with Measured Rotes,
Or **.1"* to Calculote with Ruw Shale Rate ond Ash Analyses. )
‘2, M Enter *1'" 1o Colculute Maisture ond Mist, £ xlarrnolly,
Or *°0** 10 Colculute from Yent Purge Rew Dalw.
3o H Enter **1°* 10 Calculote using Retort 42,
Or *0"* 1o Calculote using sztorf 3,
osRC--v

o Reviso.
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LABORATORY ANALYSIS & N
ANVIL POINTS OIL SHALE RESEARCH CENTER

Date Sampled | I 2-( 7 Run No. /’ )OS Y /

Sample Time: RS X000 ; S8 224S™

r FESCHER ASSAY 7 ’é{ O RETORT SHALE MOISTURE
'l@RAw SHALE YSPENT SHALE 5 Fsto /o0 w %
8.2 7,29  Gal/Ton @ RAW SHALF FISCHER ASSA!
R _ MOISTURE
« 975 Pl S.G., g/ml ' o
/0.7 l, 2 0il, wt 3
[o S e § Water, wt %
&8, 2 Gf. o Sp. Shale, wt %
L. £ ) 0 o3 Gas & Loss, wt %
A i A “Moc~e_  COKING TENDENCY
X WINERAL co; o5 |

(YAER )N

£%s ASH (SHALE) zi,{g/

Rirt (Drae w1

4 MOISTURE < . '
14 O SHALE. RICHNESS DISTRIBUTION
@ 032 @ 0.09 wt % (See attached graph)
CARBON ) , ' A ’
o . 7 8. SCREEN ANALYSIS
® { 2' / ® +7F wt % (See back of this sheet,

HYDROGEN

| EORGE
qa,@..l_f_?i_ %® 63,6{7/ . wt%‘

. BENZENE EXTRACTABLES

O-—-—-‘———- O_____ L

All results are "as received" unless noted. "Moisture" designates the moisture
content of the -LB mesh material used for "Ash", "Mineral COp", "Carbon", and

"Hydrogen"., The "FA doisture” is for the sample used for the Fischer Assay.
COMMENTS

DATE COMPLETED CHECKED BY

OSRC-124
Revised 6/20/66



" LABORATORY ANALYSIS SHEET
- ANVIL PYINTS OIL SHALE RESEARCH CENTER

Date Sampled P27 Run Ne.

~

S il

LIQUID PRODUCTS

D3 PUMFOUT
% 1 ) 3 L 1 S
CQ’ WATER, wt % AL : ———
(¥ GRAVITY, °APL 0.0 |
: -O{'m, AT, w3
C | oo
e ‘\)HPISTI;%ATIOBT (See attached sheet - OSRQ-'?IL)_”
VENT PURGE PRODUCT
OIL WT, g
e s
WATER VOL, ml
B
GRAVITY OIL, ©APT
| TENT GAS
O MAJOR COMPONENTS : O C1 thru Cj,, plus n-Pentane
GOz . vol % ’ CH& . _vol %
02 —— n C2Hh“C?H6 e L]
N2 . i CBHS PR, "
CH& . L CBHé f
CO . " V . 1
— ‘ i cllHlO e
H2 — . " n C).LH].O . f
Ar . H ¢CBH6 ft
Nthers "
* n CSH12 . "
O CARBON, ., 1bs MSCFDG HYDROGEN, =~ . 1bs /MSCFDG
COMIENTS .
DATE COMPLETZDAUG 4 1967 CHECKED By 7L

OSRC~12R
(Revised 5/3/66)



" LABORATORY ANALYSIS SHEET

- ANVIL PYINTS OIL SHALE RESEARCH CENTER

Date Sampled B~2 A Z Run Nes ‘,,..

LIQUID PRODUCTS

D3 PUMFOUT 73 PUMPOV,
AN ﬂ@ WATER, wt % /~6 S
Py A@ GRAVITY, PAPI 2D | [
.O(‘JT, ASH, Wb B |
| a
L \) DISTILLATION (See attached sheeE:-'_O%Ei?:?BLM
Pua VENT PURGE PRODUCT
_ - ﬁ i
o @ OIL W, g @/ :fﬁfﬁ}?ﬁ‘o
JA (XD #ATER VOL, ml /3 .G
. O P J ‘1® GRAVITY 011;, °aPL_37.4
TENT GAS ,
D K MAJOR COMP
1 MPONENTS O C1 thru Gy, plus n-Pentane
@ cop, 23, 3 vol % CH), ., vel%
0o O. 2 n ' ' CoH), ~CHg "
N, é{) .2 " GBHB "
CH), /& v 3 C3H,, , "
co S.] i Oy . "
H2 i . 9‘ n n ChHlO | 1"
AI‘ O * 7 " ¢03H6 [ . "
ANthers 5. 5 " nC 5H12 . "
J
é‘/ @CARBON, 2. /__ Ibs/MSCFDG £ @mm(}m, , ( 1bs /MSCFDG
COMAENTS )
DATE COMPLETED CHECKED BY

S T GSRO-12E
(Revised 5/3/66) -



753

SCREEN.

ANALYSIS L JA

SHEET (TVY- LAB)

RUN NO,C /.20 SAMPLE NO. ! DATE _E/.2/

UNIT S o 727 '5 DESCRIPTION___ 77

APPROX. S‘—m L E SIZE SHAKING TIME (2 s ANALYSIS BY /@7

TOTAL SAMPLE WT. GROSS BN —TARE_6.45 =NET__ G/

SCREENM' SIZE WEIGHTS |
SCREENS OFENING sy eROSS Eﬁgg. NET WT [HISCREEN | e | 1y To |7 | T

ZaD. E . . IRETAIWNED SIZE Di  |RETAINED | RETAINED| PASSING
4.25 4.25
3.00 3.00 3.125) (0.3200)
2.50 2.50 |2522 {6532
2.00 2.00 | 5 250 | 04444a
1.50 1.50 | |.750 0.5714
.05 39,/ |27 3 E Los [958 67628 | 419 77,79
0.742 NN I R I YA 0.742 | 5,306 1116 47,44 AR
0.525 57,35 | 320 120,35 0.525 | a.654 | 1.577 130, 27 20,76
0-371 705,85 Va0 4.¢5 0.37) | 0.448 | 2,232 7.7 4 12,72
0.263 | 3 (S0, 65]0 . 7. ,z 0.263 | 0.317 | 3.154 10,75 z.97
Q185 | 4 )9, 95 ! 7~ 53 0.185 | o.224 | 4464 | 0,92 2[5
0.13] 6 N ; ‘f’, T jb’ eR T 0158 6. 329 0,27 [ 93
00331 8 [Jor. |-, 050111 0093 ouz | 8928 | 0071 99,12| ). §6
0.065 | 10 |/7.v5 |. 7.2 15| o.o85 | 6.22 [ €4
oAN 257 |/ 0 7 PAN ), 24 1 6.30

TOTAL ON SCREENS AND PAN | /5.5 LOSS 5. 30 0,00
1.05S (BY DIFFERENCE)| — ., 2 TOTAL 7Y 5% _ -
TOTAL SAMPLE WEIGHT &7 O — — -~
R e B P T M (25 [oGrre0] ST
S1ZE RANGE. , B /Emez 57677 Edem¥i /D;
| REMARKS: Y R . Da 062220 }:f‘sM Xt Di l
A : Dv |071z90] -

OSRC-4

104462



