GAS COMBUSTION RETCRTING

DETATLED RUN SUMAARY SHEET 16430080/
, Date Lowe- 47
Purpose: ;r;} A"?f,('..r‘;i:}:;&~)“ﬂ/l A A Loraaii, f‘/jk"“.'., 2 At Lt L '&M,Z}i{ ..'Z: —_ "f" PIV.4 "13,“,;{3«,M(‘: o
/‘/&-r;/é ffe‘:‘f{.,z b e {j/} Eop o emeon i e € %M/M* e /rflw; A o e o 47
GUENERAL & 14 4’/ ¢ 1 SPHNT. SHALE PROPERTIES ¢
‘Run HNo, 109¢ -2 | Fischer Assay, Gal/ton 9. O
Length, hours /7 Mineral COp, Wt % IS
Retort Type Number 20V Ash, Wt % Gz, 5
-0il Recovery System Number a-/ Larbon (total), Wt % s
701 5 Total Raw Shale Charged, ibs, <7, 49 Organic Carbon, Wt % 7,/9
Bed Height above Dist., ft G o Hydrogen {(total), Wi % 0. 24
Type Air Dist, AT XL LIQUID PRODUCT PROPERTIES
Bed Below Air Dist., £t A 0il, Wt % G O
RATES AND QUANTITIES Density, lb/gal Tl
Raw Shale, 1bs/(hr)(ft2) 245 Gravity, APL s
Spent Shale, % of RS $z.% | Ash, Wt % —
Liquid Product, lbs/hr /675, | PRODUCT GAS PROPERTIES
0il Collected, gal/ton RS e Water Vapor, 1lbs/iSCF(dry) i
Air, SCF/ton RS (dry) 4500 011, lbs/HMSCF(dry)## .0 7%
Total Recycle¥, SCF/ton RS(wet)l jaz oo AnalV51o {(dry)
Dilution, SCF/ton RS (wet) e 4O €02, Vol & 7 )
Calc,Vent Gas SCF/ton RS(dry) (o) 5> Qo, Vol % s
Gas Losses, SCF/ton RS(wet) /259 N> + Argon, Vol % 5/ 7
Propane, SCF/ton RS 23,4 CH),, Vol % /9
TEMPERATURES AND HEAT BALANCE c0, Vol % Z2.7
ketort Offgas, OF - S/ Ho,.Vol % Sz
Spent Shale, F S48 Other, Vol % 2.
Raw Shale, ©OF g9g Gross Heating Value(calc),Btu/SCH /po.9
Recycle Gas Inlet, °F =9 Carbon (Total), 1bs/MSCi (dry) /!
Dilution Gas Inlet, OF 277 Hydrogen (Total), 1lbs/MSCF (dry) | = w9
Air Inlet, ©OF 152 YIEIDS AMD BALANCES ‘
Retort Air Inlet, F Jol e 0il Collected, Vol % RSFA 538
Heat of Comb. MBtu/ton RS 479 0il in Gas¥*, Vol % RSFA o=
Heat Lost, MBtu/ton RS 75 0il in Spent Shale, Vol % RSFA o0
RAW SHALE PROPERTIES Total Oil Meas., Vol % RSFA S ./
Fischer Assay, gal/ton RS 26, - Carbonate Decomposition, % 7./
0il, W 2 o, | Water Recovered, lb/ton RS 55,3
Water, Wt % e Ash Balance, % ~ As Measured —
Gas, Wt % Z.7 Ash Balance, % - Assumed P.S. 100
Mineral CO2, Wt O s Overall Balance, % 55,
Ash, Wt % &7 7 | Carbon Balance, % - Organic G4
Moisture, Wt % (Uncrushed) /.ol Carbon Balance, %» - Total G7. 7
Carbon (Total), Wt % /7 7 | Hydrogen Balance, % - Organic G0.5
Hydrogen (Total), Wt % IV Hydrogen Balance, %» - Total 27 O
Nomlnal Size Range, inches y#7-27; “| Water Balance, % /175
5 % passing thru o.37/ | MISCELLANEOUS
98 % passing thru 550 Rvg, Retort &P, in HoO/ft . 34
Da /OG- &P Above Air Dist., in HpO/f% e
Dy /.$43 NaCl Soln., Wt % —
Line 5by»or oK 700 NaCl Rate, gal/ton RS —
Comments:_/on 0 T/ s dadordn . L e R Nl A ‘Lwavu/—uwéi,éf
A/‘x‘\rm;f £ - \{/ ,2-7—,,«;»4, M—;.,N;f,&,; 4{"‘—*';« J {/.\/- /74 ~ :f mél'f v/ ’;‘”‘r"' ~~~*;'>* Ly

#Measured Recycle + Dilution Gas
% 01l Mist + Condensibles to

¥4+ Rates are for moisture-fre€ Taw shale.

free basis,

Slf'mdjf\ﬂﬂ / ] (?Zvvﬂﬂ%zw

g 7 op

A1l shale analyses arewgn,awmniaburcﬁ““"
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- //A100 :
2080» C1046~8 R~1 6-22-67

A. YIELDS

EMD MESSAGE

END OUTPUT

FAY 8.378E 01 DRYGAS 6.152E 03
He 3.261E 02 OTHER  1.723E 02
CH4 1.169E 02 02 3:.076% 01
co 1.661E 02 CO2DEC 2.714E 01
co2 15448 03 OILCOL 2.212E 01
B. METERED GAS RATES

RECG 1.250E 04  DIL 1.836E 03
AIR 4.797E 03  TRECG  1.434E 04
C. MOL WT & HEATING VALUE OF VENT GAS
MUWG 2.,953L 01 HVUGT 6.20GE 02
GBTU 1.009E 02

D. COMBUSTION PRODUCTS

cozc 6+645E 02, COC 14775 02
CHR 9.973E 00 COMBGP 1.070E 01
E. MATERIAL IN

ORGCIN 2.407E 02 RSR 2.948E 02
MATIN 2.391E 03

Fe MATERIAL OUT

"ORGCVG 4+717E 01 COKEC  3+584E 01
ORGCOL 1.441E 02  ORH2VG 7.502E 00
UNRETC 0.0 ORH20L 1.902E 01
ORCVGP 1.960Z 01  ORCSSP 1+489E 01
G MATERIAL BALANCES

ovALL  9.985E 0t , ORH2 9.049E 01
ASH 0.0 TC 9.724E 01
ORGC 9« 437E 01 TH2 9.698E 01
ASHB  =1.000E 00

He HEAT 1IN .
QCOMB  4.478E 05 QH20C  8.489E 03
QPROP  S.9G9E 01 QOILC  1+.199E 04
QSUMIN S.311E 05 -

1. HEAT OUT 4 ,
GMCO2D 1+4539E 05 QKEROD 9.840E 04
OLIA0  3.309E 03 QOFGAS 2.277E 04
@GASL  1+.310E 04  LBLOSS 0.0
QSUMOT Se311E 0S5

Je MISCELLANEOUS ,
ORCSS 2¢179E 00  VPOIL  9.278E=02
VPM 5.685E 00  WCG 1.0685 01

MISTFA
UNRETO
SSY
MH20

WVENTG
TGF

CMUDG

H20C

ORH2IN

UNRETH

COKEH -

ORCOLP
HCCVGP

cz2pnl
WATER
GASL

QAIR
QRCYL

QH20V

- @ss

HETLOS

TGL
PROP

0.0
Be226E 01
Te526E 0Ot

S«589E 03
0.0

3.091E 01}
2.300E 01
3.286E O1

0«0

3.211E 00
S5.988E 01
8. 902E 00

1.029E 02
1+175E 02
1.299E 03

4+7755 03

5795E 04

44559E 04
1«777E 0S
1.631E 04

2+937E 03
2337E 01
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HEAT AND MATERIAL BALANCE FOR PILOT RETORTS - DATA SHEET

.[.

proGRAM ID & © USER IDENTIFICATION : >
2080,| = C /o4 g - ¢ -1  §-22-¢7 ]
WRS OLRS RS i B . Lo MRS - o
L 2o 1 [ Joor 1 29 ) [ -1 ] [/6z8/.1] .
. _FA GRS CORS XA : RAY
[ Z{cL/'l { ZOZ* ] [ ’)715"I (;5:22.' " SHALE
__hsRS . CRs HRS 8P TG - '
[ ¢7.7z1 L/67]) 1 773) [2#.29] [ /4 | <
CRA . MFA ":I'A | WA | .wA‘ ' 'LP-HL
6sz,0 1 Lol [ #3] [ /24 ] [oust | [0 | <=ar
 CRRG | MFRG ‘ T.RG‘ PRG "CRTG MFTG RECYCLE A
bt | 2o | [ 279 ] 70 | oo | | 0,0 <—romies
_ -CRDG 3 MFDG 106 Péc ‘. .
sy ) 564 | Lz771 72 | o oomone
. . P ‘ TP .. o ‘PPV - | .?{ | N‘ ‘ PROPANE A
505 [Co¢ ] [297) (%11 [ 0.0 e
. wss . i OLSS GsS $s ' ' "<
e+ | [_o.0] |- 0.0] |L_0.0 o l cent
2 Coss « ASSS css HS$§ 758§ SHALE
| 7s.s] [ 22,35] (6441 ] [0.2% ] [ $4¢ ] < o
oiLLP | coL HOL poL wLP . |
[[zea7) [ 4.0 [ /L1 [zzvz] [2z21.9] < Proouct
;:va | MFVG IVG WG oILM M <
loes 2l [ /o] [ z77] [o.0] [ c.ol [ © ] ]
' c6 H . C00G 06 NG
1.6 1 [ o 1 [zl [05] [ 6/.7 s
MEG o co6 . HHG 016 ' HG :
/!? l l 207 ] [ S-;z I [ Zogl I 0;7?' (__"___
 cRvP ‘ vpm TVP  pvp | . - <__
[ %2l [ z.8 [ /s/7] [ 37 ] . vent
YVPC VPOIL vewW GL ) [ PURGE
L €3 | [ 36.9] [ 3.0 [ g42] e

- 2. M Entzr 1"

-3, H Enter™

OPTIONS: -

1. B Enter*i™

Or *'0" to Colcvlote with Frosured Rotes,
Or 1" 1o Calculotn with Raw Shale Rate ond Ash Anclyses.

Or *0"* 1o Colcuvlate from Vent Purge Data,

to Calculote using Retort £2,

Or "0 1o Calculote ustng Retort #3,

to Colculate with Spent Shole Rote and Ash Anolyses,

to Colculute velth Keozurad Molzturc ond Mist,
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LABORATORY ANALYSIS SHEET

ANVIL POINTS OIL SHALE RESFARCH C}LNTER

Date Sampled /2 - Z F-(7 Run No. _ (P sp¢/éo- F

" Sample Time: RS pleoos SS

W’ FISCHER ASSAY . _ O RETORT SHALE MOISTURE
B .
RAW SHALE ®SPENT SHATE ol e
2(.. 2 C.1!  Gal/Ten @ RAW SHALF FISCHER ASSAY
) T MOISTURE
74 ! 8.G., g/m .
. T . . o2
[0 O Ci, | 0il, wt % .
| o )
. \EC"! ‘1[ Water, wt %
(?S—.’ |.'.', 3 Sp. Shale, A S[ _S—QM//C v 9000/.
Z.:J\_‘ Gas & Loss,,wt % A/d'fl " ll € }".5“/1 7‘— s»“’-'l','/j/c;.
Xg’ 5;[,2 COKING TENDENCY LB
MINERAL COp
o
(R .74 wt 9
ASH (QHALF)
%
@é) -5 wt %
o, MOISTURE o ,
| SHALE RICHNESS DISTRIBUTICN
@ O .- @ O JO wt & éﬂ' (See attached graph)
/’ 7
CARBON 3 ﬂ
| SCREFN AM4LYSIS
(\@Lé ¢ &@ﬁ_*[_ﬂ_ wt % _ (See back o: this sheet)
HYDROGEN . !

g@ | §\® 0 - I-S’ . wt%

v BENZENE FXTRACTABLES

O O ws .

All results are "as received" unless noted. "Moisture" designates the moistire
content of the -L8 mesh material used for "Ash", "Mineral CO5", "Carbon', and
"Hydrogen"., The "FA Joisture" is for the sample used for the Fischer Assay.

COMMENTS

DATE CO:PLETED CHECKED BY 777
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Date Sampled

LABCGRATORY ANALYSIS SHEET

ANVIL POINTS OIL SHALE RESEARCH CENTER

l-2 3- ¢ 7z

- Sample Time: RS

3 S5

Run No. C/ﬁ‘f{“g Cbﬂ,bv

FISCHER ASSAY -

(::>RAW'SHALE

D T,

MINERAL CO,

O__-

. ASH (SHALE)

O_-

(zgjéPENT SHALE

L. 0

7. ¢

0.7

oy
g5

-
/5«5

O

BENZENE EXTRACTABLES

O—

All results are "as received" unless noted.
content of the -4B8 mesh material used for "Ash", "{ineral COo",

~ "Hydrogen',

O_.

Gal/Ton
S.G., g/ml

0il, wt %

: Watef, wt &

Sp. Shale, wt %

Gas & Loss, wt %

COKING TEMDENCY

wt %

wt %

wt %

wt %

(::> RETORT SHALE MOISTURE

wt @

RAW SHALF FISCHER ASSAY
_MOISTURE

wt %

SHALE RICHNESS DISTRIBUTICN

(See attached graph)

SCREEN ANsLYSIS
(See back of this sheet)

"Moisture" designates the moisture

1
"Carbon , and

The "FA ioisture” is for the sample used for the Fischer Assay.

COMMENTS

CHECKED BY




LABORATORY ANALYSIS SHEET

- ANVIL POINTS OIL SHALE RESEARCH CENTER

Date Sampled ¢ “ZF-4 7 fn Wou (/05 E
- Cegec)
\ LIQUID PRODUCTS |
K\J.l’ D3. PUMPOUT | 73 PQMPOUT
1 2 3 L 1 2
2 WATER, wt % 4.0 B

'ﬁ GRAVITY, CAPL 2.6:6
R

()(‘m. ASH, wb B
A O DISTILLATION (See attached sheet - 0SRC-2h)

3 VENT PURGE PRODUCT
M{(’ . OIL WT, g 2. ¢
\ WATER VOL, ml L O
GRAVITY OIL, API_%//.3
: : YENT GAS
g( (1) 14J0R_cOPONENTS () c1 thru 0, plus n-Pentane
COp _2 ./ vol ¢ CH), . vol %
0 _o.f " CH) ~Colg u
W, li .o v C4Hg —
CH), | .5 " C3ﬁ6 "
o 2.7 v L iy , "
H, Lo n CHqq n
Ar o) 0CHg . n
Nthers _ 9 .5 " nC 5H12 . n

) -~
g @c.mom I[P 1vsMscra é( %HYDROGEN, S )7 1bs/MSCRDG

-

COMIENTS

1165t PY Y ots /Vf" 57
e e e g 2 A4 1GR7 AT MY S /Z/


http:PUlI/fF01.iT

SCREEN ANALYSIS DA SHEET (TY-LAB)

RUN NO._cro4¢6 -4 SAVPLE NO.___ & DATE _6-22-47.
UNIT___ 7nnf 7.3 DESCRIPTION__7vi4ifZ ’
APPROX. SHALE SIZE 2 7o YSHAKING TIME_/9. v, ANALYSIS BY 244l » 870 0
TOTAL SAMPLE WT GROSS __p4.¢ —TARE __¢.#. =NET___ 69,/ “
SCREEN’ SIZE WEIGHTS :
SCREENS JOPENING |y pqyy | GROSS | TARE  INET WL 1 ISCREEN | s | g 7 Jamz | 7
EQD. | SIZE LBS. | LBS. [RETAINED|{|| SIZE RETAINED | RETAINED| PASSING
: 4.25 4.25
3.00 200 |(128) [(0.3200) |
2.50 20.9 | /6.7 | w2 ||| 250 {9755 [©0.3858) o7 ) 75,92
200 T L A0 2 /3.7 Z2-90 | 5.250 | 04444 |20 07 7383
.50 Hi) o % nE L 2048 1.50 | . 750 o.5714 | 70, O6 43,75
.05 2.2 |19 | /.6 Los |4:592 157s2% 116,76 27, 6]
G.742 av.p 1 25,5 2, 0:742 | g.556 | 1116 | /9130 /6. & [
0-525 Ao /83 S0 0.525 | 6.634 | 1.577 9,24 - €37
Q-371 27 /9. 2 de ¥ 0.37) | 0.448 | 2,232 2,90 447
0263 | 3 (o4 (/& § 4. @ 0.263 | 0.317 | 3.154 246 >0/
0.185 4 /G4 D 7.4 3 0.185 | p.z224 4,464 6 .43 /.S
0131 | 8 /9.0 | 194 L o018t | ose | csee | 0,14 ) 7 4
00931 8 |R2.3 | 22.2 . / 0.093! o2 g.9z8 | Ol 192,69 /. 30
0.085 | 10 | /@.3 | /9.2 o/ 0.0565 0. 14 /14
PAN A8 | Alo . P PAN 114 HDO
TOTAL ON SCREENS AND PAN |9z LOSS _ R
L0SS (BY DIFFERENCE)| -/ TOTAL 99 99 — —
TFOTAL SAMPLE W’: GHT . - — —
N o= < ’
R e el S ofsi“;z‘”é&fém Z D L5z | Shem XL
SIZE RANGE. /An-ngl 7449 ) Ejgm Yi /Di
REMARKS: Da_ 1/,]325%4 ZlemXibt
Dv . /5§ 235 :
. OSRC-4

Farl ol W 4 ('\/A"ﬁ

//aa"mz/;/ .



