GAS COMBUSTION RETORTING
~~  DETAILED RUN SUMMARY SHEET

Ny

Date

/573075003
/=57

Purpose: 7 o lo by MMM/MAAJ“ Mﬂ«m&/ vt
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GENERAL  SPENT. SHALE PROPERTIES i
Run No, X ¢-1026) Fischer Assay, Gal/ton o
Length, hours /2 Mineral CO2, Wt % Jz. o
Retort Type Number J e ain Ash, Wt % 757
0il Recovery System Number -2 Larbon (total), Wt % <09

70+5Total Raw Shale Charged, lbs. /%107 Organic Carbon, Wt % /7]
Bed Height above Dist,, ft St Hydrogen (total), Wt % 0.7 0
Type Air Dist. A - % | LIQUID PRODUCT PROPERTIES
Bed Below Air Dist., it 5’ 011, Wt & Iz

RATES AND QUANTITIES Density, 16/gal SETE

Raw Shale, 1bs/(hr)(ft2) 296 Gravity, APL A
Spent Shale, % of RS 79,2 | Ash, Wt % -
Liquid Product, lbs/hr Z og ¢, s | PRODUCT GAS PROPERTIES .
0il Collected, gal/ton KS 2 7.0 | Water Vapor, 1bs/MSCF(dry) A
Rir, SCF/ton RS (dry) £000 011, 1bs/MSCF(dry )i 0032
Total Recycle, SCF/ton RS(wet)] | <700 | Analysis (dry)
Dilution, SCF/ton RS (wet) > S60 C07, Vol #% 282.€
Calc,Vent Gas SCF/ton RS{dry) 7720 0>, Vol % 0.2
Gas Losses, SCF/ton RS{wet) ad No + Argon, Vol % &6/ 35
Propane, SCF/ton RS J56 CHy,, Vol % e

TEMPERATURES AND HEAT BALANCE €0, Vol % 2.8
Ketort Offgas, OF - /%3 Ho, Vol % gL
Spent Shale, F 236 * Other, Vol & 0.9
Raw Shale, OF §6 Grosg Heating Value(calc), Btu/SCF 6%,
Recycle Gas Inlet, OF 7, Carbon (Total), lbs/MSCY (dry) )] s
Dilution Gas Inlet, OF 5O Hydrogen (Total), Tbs/MSCF (dry) | o o4
Air Inlet, OF /40 | YIELDS AND BALANCES
Retort Air Inlet, F /40 0il Collected, Vol % RSFA g5/
Heat of Comb, MBtu/ton RS $6 3 0il in Gas¥%, Vol % RSFA o/
Heat Lost, MBtu/ton RS ae 0il in Spent Shale, Vol % RSFA 4

RAW SHALE PROPERTIES Total 0il Meas., Vol % RSFA 4
Fischer Assay, gal/ton RS 759 Carbonate Decomposition, % s

0il, Wt % 7,9 Water Recovered, 1b/ton RS loY, 5
Water, Wt % 7.1 Ash Balance, % - As leasured - —
Gas, Wt % BN Ash Balance, % -~ Assumed £S Joo
Mineral CO2, Wt 3 /7.4 Overall Balance, % joo. 7
Ash, Wt % 427 | Carbon Balance, % - Organic g5/
Moisture, Wt % {Uncrushed) )0 £<+ | Carbon Balance, % - Total 7.4
Carbon (Total), Wt % /6.2 Hydrogen Balance, % - Organic <9 A4
Hydrogen (Total), Wt % 7% | Hydrogen Balance, % ~ lotal ZERE

Nominal Size Range, inches J2.” " | Water Balance, % /9.6

5 % passing thru 2. 74 3 | MISCELLANEOUS

98 % passing thru 7,05 | Avg. Retort AP, in Hp0/ft 0.7¢ .

Da ». 6092 HP Above Air Dist., in HoO/ft o727

Dy 2.71Z| NaCl Soln,, Wt % -
NaCl Rate, gal/ton RS A~

Comments:__7_- gl bt  Fovse I T STow MR Ot S

bt e d ) 5~ 4..?,;’;'\ Tl e 2t Fhy A Y, °2~J

*¥Measured Recycle + Dilution Gas
© % 011 Mist + Condensibles to

free basis.

Signed

7S5 OF

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

A1l shale analyses are on a mni=tusS™’

«Z;’“mf““/ {IJZ,‘JY_“‘\/
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cO . 2,181FE 02, CO2DEC 4,
cne 2,222 A3 OILOOL 2.
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CHR 1.116% 01 COM3C 1.
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- HEAT AND MATERIAL BALANCE FOR PILOT RETORTS — DATA SHEET

B

pRQGRM; 10 ——— USER IDENTIFICATION >
2080,] . TRC/036  5-)5-67 R-2 -
WRS OLRS TRS _ B . MRS . e
L i 1 [ 727910 & -1 [ =1 ] [zis#H.4] ]
._FaA ‘ GRS CORS XA ' Rav
(2.3 (2.0 (/2.4 ez R
: ASRS ' CRS : HRS - 106
i é’?.?l_[ /6.2 /73] [27“ Sil [ /%31 <
CRA MEA TA WA WA JLBHL .
letez 1 [ __reo) L7720 | L3 | (g4 ] [ ] <=
CRRG MERG | TRG PRG | CRTG MFTG RECYCLE AND
lzess g | | s,0 | [ zso | [ 73 | [o.0 | |_o.d oo
) ‘.cnoc MFDG D6 PDG ’ ,
5z ) [ Uioo ) i ] < onumones
. _ LLARY PP w N PROPANE AND
;3.0-— ) Lot ] [ez67] [2ze7] [ _o0o] < RUCLEATING
3 B , ) . ‘ 3
wss T oLsS Gss 5S
lo.z | [ oz oz ] | o.d ent
s €oss ASSS o33 HSS Tss SHALE
|l /z 4] L &g6,7] [ 5,09 ] [g,ze] [ 3324 ] |
oILLP coL HoL poL WLP Liouto
Usze, 1| [ g4 Ls/.0]) 2223] /8 7.4 < pRoover
CRVG _ MFVG IVG v)c OILM M -
lzez1,3l _J 2]l [ zso] |_ o Jlo,o || o
cG H ' €006 - 06 - NG VENT
Lurus ) o J12¢.8] (2,31 [ 6/e5] " 6as
) MEG o6 . . HHG ) 076 HG :
1,2 1 [ 2.8 1 [ #.5] [0.7] [[o.5%] <«
' CRVP VPMF TVP PVP o | <«
L/7.6]1 [ 2 e3] | /241 | /73 ] T e
TVPC vPOIL VPW GL o T PURGE
| vl L 2zs.3 /L7 [3S0] - I
OF‘TlON‘S: ’
V. B Enter I’ to Colculote with Spent Shole Rote end Ash Analyses,
Or *"0"" to Coleulote with Meosured Rotes,
Or 1" to Coleulate with Row Shole Rate and Ash Analyses.
-2 M Enter "'I' 10 Colculote with Measured Molzture crmia"lsf
: Or *'0"* 1o Colculate from Vent Purge Data. :
3. H Enter 1" 10 Cofeulate using Retort 42,
. Or 0" to Colculote using Retort #3, B
OSRC-9

* Revised 5/1/67
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LABORATORY ANALYSIS SHEET

ANVILVPOINTS OIL SHALE RESEARCH CENTER

Date Sampled

S>HLT

(i p38 7 A04°S

Run No,

Sample Time: RS O (/57

SS /78"

Loo /f//‘/,?/ﬁs 7;;7‘/7/u

S B M PLE

. FISCHER ASSEY /1
E’Z éam SHALE @SPFNT SHALE

CXD S 0,4/
____il__. el
_2.4 - L2
_J_LL X
é (< g4

7oA
%é;ce

pégg__

MOISTUR o]

‘ffg ‘ Z fo

MINERAL CO,

P @y

SH (SHALE)

D28 VX
CARBON :
& @ /b2 E@ 507
HYDROGEN

AGBEIR AW

BENZENE EXTRACTABLES

O O

A1) results are "as rece'f?red" unless noted.
content of the -L8 mesh material used for "Ash",

"Hydrogen',

O RETORT SHALE MOISTURE

sl ——
Gal/Ton / RAW SHALE FISCHER ASSAY
_MOISTURE o
S.G., g/ml ‘ B
L2 vk
0il, wt %
Watef, wt %

Sp. Shale, wt %
Gas & Loss, wt %

COKING TENDENCY

wt %
wt %

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

—:,\\\\’
— N
> ,
O SCREEN ANALYSIS

wt & (See back of this sheet)
wt % . ; ’ , '
wt &

"Moisture" designates the moisture
"Mineral COp", "Carbon" , and

The "FA iMoisture" is for the sample used for the Flscher Assay.

COMMENTS

\

- DATE COMPLETED

MAY 181967

LES

CHECKED BY

77 OSRC-124
Revised 6/20/66




LABORATORY ANALYSIS SHEET

ANVIL POINTS OIL SHALE RESEARCH CENTER

Date Sampled 57 /[ 4] Run No. _ /) /p7( 7

LIQUID PRODUCTS

D3 PUMPOUT T3 PUMPOUT "~

: 1 2 3 L 1 2
WATER, wt % .75 \/
GRAVITY, PAPI /49, 7 / \

(ot asi, wt 3 / N\

O DISTILLATION (See attached sheet - OSRC-2L)

—_—

%/ )

VENT PURGE PRODUCT

OIL T, g 3040

WATER VOL, ml O, O

GRAVITY OIL, OAPI «</.2. L

< VENT GAS
@ MAJOR COMPONENTS - O Cy thru C), plus n-Pentane
€Oy 288 vol % CH), . __vol3%
0y 0.3 v CH)~CoHg n
N, _foe.g Gl .
CH), [« 2. " CsHg ' "
co 2.8 " _ 1 GH , "
H, Y5 " n GHpg "
Ar 0.7 . " @CHg - . L
Ythers O 0.9 v n CcHy, o "

E( ®CARBON u.s 1bs MSCFDG E( ®HYDROGEN ‘2 . 57 bs /MISCIDG

COMUENTS

MAY 181967 CHECKED BY 00

¢ OSRC-12B .
(Revised 5/3/66)

DATE COMPLETED




CREEN ANALYSIS DA N SHEET

(TY-LAB)
RUN N%J‘f/ =28

F M“'.

\
s

SAMPLE NO._ DATE_ . s— »o— £/
UNIT__# = DESCRIPTION___ 7.7y .
APPROX.SHALE SIZE 4 -/ SHAK!NG TIME___ &8 et/ ANALYSIS BY #oiride 7 e
TOTAL SAMPLE WT. GROSS ___ 4572 —TARE___ 2.5  =NET /2, 0 ‘
| SCREEN' SIZE WEIGHTS | ,
| s}g%gvaog%gxe MESH G{_Ré)gs ‘IEBR:;. écrg-:‘rlwt}‘.' | SCREEN Di * Y Nz CUM.?E_ ‘ A
. |_REQD. .0 i ETAINED SIZE 1 |RETAINED|RETAINED| PASSING
: 4.25 4,25
3.00 | ' .00 |&125) (0.3200) |
250 | 250 |G 57 |Geg
2.00 2.00 | 5,250 | 04444
|.50 - 1.50 | |.780 0.5714
1,05 so0 0] g 1.os 9938 \S7eas
0.742 28 0 ns | T 0.742 | 5.896 | 1.116
0-525 | R A Y 5 - 0.525 | 0.634 | 1.577
0-371 Lo/, 2 0o =,/ 0.37) | 0.a48 | 2,232
0.263 3 DE, N ) 77 0.263 | o0.317 | 3.154
0185 | 4 | o, 2.1 s 7= 8 0.185 | o.224 | 4454
0.131 & AR /o3t oiss 6. 329
0093 | 8 | .= & ow, & % 0.093! o.112 8.928 A f
0.065 | 10 | Jj9 5 (/6 9 ,O 0.055 | ‘
PAN J/.0 Va0 ,9. PAN
~.. TOTAL ON SCREENS AND PAN |/ LOSS
L0SS (BY DIFFERENCE)| / TOTAL
TOTAL SAMPLE WEIGHT | 42,0
% NUMBERS |N PARENTHESES SWOULD BE USED WHEN THESE S o S
. SCREEN SIZES REPRESENT THE TOP OF THRE SHALE * S
SIZE RANGE. VS mDi Zi8m X1 /D¢
REMARKS: Da 2 75m X1 D
: Dv .
OSRC-4

REV 9/66
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SQRtEN ANM¢V5&>[)TA SHEET (OY-LAB)

RUN NOE 034 — Fost  SAVMIPLE NO.. OATE 55— 2r7—C/
UNIT__# 3 DESCRIPTION__ /2 7 ...~ ,
APPROX.SHALE SIZE 4, - /  SHAKING TIME < oA ANALYSIS BY v Gl b - Pk
TOTAL SAMPLE WT. GOSE 1% 0 ~TARE —NET. A7 |

SCREEN" SIZE WEIGHTS
SCREENS |OPENING [,,c ¢\, | GROSS | TARE 1.&;_1‘ WE |1 |SCREEN | . . T cu4.7 7%
REQD. S1ZE LBS. LBS. RETAMNED|I|| S1ZE i Dr  IRETAINED | RETAINED| PASSING
: 4.25 | 4.25
3.00 | B 200 |3125) [(0.3200)
2.50 | 2.50 |&:928 (6.5852
2.00 2.00 | 5. 250 | 04444
1,50 1.50 | |.750 0.5714
.05 2.0 9.2 ;5/ .2 |.05 (fig'?? (31'?53?
0.742 i a4 0-742 | 4.596 1116
o 0.525 2)n | Sl 0.5 0.525 | 0.634 | 1.577
- 0-371 24,2 e 5./ 0.37' | p.as8 | 2,232
0.263 | & 2/.3 J 73 3.0 0.263 | o.zi7 | 3.154
0185 | a o, 199 ¢ 0.185 | o.2z24 | 4464
0.13] 6 | )94 ) L,/ - 0131 0I58 6. 329
0.093 8 =a, 07 DA .4 0.093| o2 8.928 ‘
; 0.065 | 10 )wi 2 7 2 ;b 0.055
A PAN | /.2 DA ) PAN
TOTAL ON SCREENS AND PAN | #5 (||| LOSS
L0SS (BY DIFFERENCE)| .. .,i|!||TOTAL
TOTAL SAMPLE WEIGHY | 47572
S NUMBZRS N PARENTHESES SHOULD BE USED WHEN THESE Sm oo T
smsm SIZES REPRESENT THE TOP OF THE SHALE Z 46
SIZE RANGE. /5 i omDi Ziem X /Dy
REMARKS: . ' Da | 3 b X Dt
: « Dv .

OSRC-4
REV 9/66
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S¢ REEN: ANALYS

1S D[ A SHEET (TY-LAB)

REV 9/55

RUN NO. 22— s - sy SAMPLE NO.. | DATE g =7 ,;;-
UNIT___« = DESCRIPTION____ 7 o7 s |
APPROX.SHALE SIZE ‘-~ 7/ SHAKING TIME__ £ ANALYSIS BY Ao _Bapee
TOTAL SAMPLE WT. GROSS _.70.%  —TARE__.7 .~ =NET 2/
SCREEN" SIZE WEIGHTS {
s}giéims.ozzaiié\ae MESH gfggs 'ng ggg:\ }&gb SCREEN | L. Y 7o _|Cum. 7 5
ZQD. z , . IRETAINE S|ZE t  |RETAINED | RETAINED]| PASSING
~ 4.25 ‘ 4,25
3.00 300 . |3-125) [(0.3200)
2.50 2.50 |52 163852
2.00 2.00 |, 250 | 04444
1.50 .50 | .750 0.5714 _
1.05 20,2V 9.2 /0 105 952 157527
0.742 KR O 9.7 0-74Z | 5.896 | 1.116
0.525 A5 A i ) 7,/ 0.525 | o0.634 1.577
0-371 Reavou A 53 0.37] | o.448 2,232
0.263 3 A S ,.,/ 1 3, ,./" C.263 | o.317 3.154
0185 | 4 | -+ ., /. / 0.i185 | 0,723 | 4464
0.131 6 SERCN IR A - 043 | ouss G.329
0.093 | 8 |.2hiir |~ 0 i 0.093]| o1z 8.928 ‘
0.065 | 10 | /4,2 | sz - O 0.065
PAN AP T o 8 PAN
TOTAL ON SCREENS AND PAN | Jb 7 LOSS
L0SS (BY DIFFERENCE) +/ 1 TOTAL
TOTAL SAMPLE WEIGHT 2, F |
% NUMBEZRS |N PARENTHESES SHOULD 2E Esv:u WHEN THESE sm o S
. SCREEN §iZE3 REPRESENT THE TOrP OF THE SHALE +8in
SIZE RANGE. /D ZiemXi /D¢
REMARKS: Da 215 Xi DI
Dv .
OSRC-4
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