
GAS COMBUSTION R}~ORTING 
DETAILED RUN SU11118J1Y SHEET 

Date 6- Z 2' ~ C7 

7tJI 

GEN&~j\rl' 
, ., ~- " t .. ." (1; "', ~ /"_ Jn ;§.PEl~)T SHAJJ[PROPERi~I~i.'~ 

.~-. . " 
Run No. Trzc 101("'-,/ Fischer Assay, Gal/ton 00 
Length, hours 1/ -.Mineral C02~ 1'Jt /0 /5.J
Retort Type Number 12(1 \01 Ash, \"t % c;?, z,~<t. 

. Oil Recovery System Number f- - I ~, 6'"7(jarbo!1 (tota;1) 1. Wt % 
1sTotal Rm·J Shale Charged, 3::bs. _y.'l~~ Organic Carbon Ht % z. II-if 

Hydro~en {totai}; Wt %Bed Height above Dist., ft tJ. ('i}/7. 0·.: I 
Type Air Dist. I{ DK) LIQUID PRODUCT PROPERTIES 
Bed Below Air Dist., ft It? Oil, Wt %- 9o.';}

RATES AND QUANTITIES Densityz lb/gal /. 7 'f. 7 
Raw Shale, lbs7(hr}(ft2 ) zt;'1 Gravity~ API 2 0 , r; 
Q, Shale, %of RS <;</,2 Ash, Wt % -
LiqUl.d Product, lbs/hr If, (9. r:; PHODllCT GAS PROPERTIES 
Oil Collected, ga17ton RS 2 "5, 6 Water Vapor, lbs7HSCF(dry) S-:'? 
Air, SCF/ton RS .\dry) Sr;Qc, O'il, Ibs7i'1SCF(dry J~H~ 0./7.'(1
Total Recycle~:', SCF/ton RS(vret) 1::::!.6D Analysis 1dry1 
IJilution, SCF7ton RS (wet) .lJ?C;;O ---C~Vol fo 23:,9 
Calc. Vent Gas SCF/ton RS(dry) ~ tf-O 0 0" Vol % 0,<"' 
Gas Losses, SCF/ton RS(wet) C;1c6 N2 +... !'-rgon 2 Vol % 6 I. 9, 
Propane, SCF/ton RS Z3.0. CH", Vol % :Z,O 

TEMPERATURES AND HEAT BAL/i.NCE CO. Vol % *2,/ 
Retort Offgas z OF I (!-/ !!2..L:.Vol % <), 5":' 
Spent Shale, OF '::(b'l Other! Vol % 5, b 
Raw Shale,_ OF <2? Gross Heating Value(calc),Btu/SCF /0;;'·7 
Recycle Gas Inlet, OF 2.7t. Carbon ~Total) , Ibs7t1SCD' (dry) II, g 
Dilution Gas Inlet, OF 280 Hydrogen (Total), lbs/MSCF (dry) '~")I):? :: 
Air Inlet, OF lS Z- YIELDS A~m BALANCES 
Retort Air Inlet, F I ~ Z Oil Collected, Vol %RSFA J:r9.C, 
Heat of Comb. HBtu/ton RS .4 7 fi Oil in Gas-:H~, Vol ~6 RSFA Cht..J-
Heat Lost, j\1Btu/ton RS 7.5 flil in SEent Shale~ Vol %RSFA 6·0 

RAW SHALE PHOPERTIFB Total Oil l'1ea8., Vol %RSFA 2";,0 
Fischer Assay, ga17ton RS 27-cr Carbonate Decomposition, % 70.0 

Oil, lVt % /0,7 Water Recovered, Ib/ton RS {" '}, 0 
Water, Wt % /,0 Ash Balance, %- As Heasured -
Gas, t'Jt % /' <' Ash Balance,_% - Assumed 12, C,./6(;> 

:t-lineral C02~ \vt " I-I, -; Overall Balance, % /001! 

ASh! "It % ,{7.7 Carbon Balance, % - Organic 91. f 
Moisture, Wt %{Uncrushed) /,0 Est: Carbon Balance, % - Total 100. '7 
Carbon {Total}..t Wt % If,' I 9 Hydrogen Balance, % - Organic 9,7, I 
Hydrogen (Total), Wt % /. '7 ".; Hydrogen Balance, Ii> - Total 9?'17-

Nominal Size Range, inches >~/ II_;~, ;;,11 Water Balance, % q/, tl-
S % passing thru G·371 l-ITSCELLANEOUS 
9tl %passing thru ?,50 Avg. Retort L\Pz in H20/ft C;·3'5 
Da /.673 ,6.P Above Air Dist., in H20/ft 0·33 

Dv /.439 NaCl Soln., '"t % -
L ,'11 (' Born:"'}' op ({o NaCl Rate, gal/ton RS -, 

i ., 
~ - ~ 

1.9{?
'-""""""OSRC-IO-

Revised 7/191f.>_6_ 



'j 

IIAtOO 
2080,:t TRCt046"'7 R-l 6-22"67 

A. YIELDS 
FAY 8.459E 01 DRYGAS 6.404£ 03 MISTFA 3.792£-01 
.12 3.522£ 02 OTHER 2.305IT: 02 UNRETO 0.0 
CH4 t.281 £ 02 02 3.202E '01 SSY 8.216£ 01 
CO t.729~ 02 C02DEC 2.89or~ 01 MH20 '6.895£ 01 
CO2 1.531 E 03 OILCOL 2.360I!: 01 

B. METERED GAS RATES 
~ 	 RECG t.173E 04 OIL 1.853E 03 \'lVENTG 6.22tE 03 

AIR 5.002E 03 TRECG 1.359E 04 TGr 0.0 

C. t'10L L<JT & HEATING VALUE OF VENT GAS 
Ml4\'iG 2.941£ 01 HVGT 6.964E 02 t·1kJDG 3.0791£ 01 
GBTU 1.087£ 02 

D. COMBUSTION PRobuCTS 
C02e 5.81BE 02 COC t.534E 02 H20C 3.457f£ 01 
CHR 6.007£ 00 CO~1BCP 9.570E 00 

E. MATERIAL IN 
ORGCIN 2.435& 02 RSR 2.994£ 02 ORH21N 3.285£ 01 
MATIN 2.407£ 03 

F. MATERIAl. OUT 
ORGCVG 4.8213E 01 COI<EC 4.015E 01 UNRETH 0.0 
ORGCOL 1.533E 02 ORH2VG 9.217E 00 COKEH 2.715E 00 
UNRETC 0,,0 ORH20L 2.029E 01 ORCOL? ' 6.314& 01 
ORCVGP 1.982E 01 OHCSS? 1.648£ 01 HCCVGP 1.025E 01 

G. MATERIAL BALANCES 
OVALL 1.001E 02 ORH2 9.810£ 01 02BAL 9.884£ 01 
ASH 0.0 TC ' 1.009£ 02 \~ATEf~ 9.135E 01 
ORGC 9. 94LlE 01 TH2 9.S35E 01 GASL 9.600E 02 
ASH13 -1.000E 00 

H. HEAT IN 
QCOt-18 4.786E OS QH20C 8.479E 03 QAIR 5.812E 03 
QPHOP 6.922E 01 QOILC 1.280£ 0.4 QRCYL 5.471£ 0<4 
QSUllIN 5. 60 SF.: 05 

'I. HEAT our 
Qt4C02D 1.662£ OS QJ(EROO 1.040£ 05 QH20V 4.539E 04 
QLIQO 3.S31E 03 QOFGAS 2.257E 04 QSS 1.837£ 05 
QGASL 1.009E 04 LBLOSS 0.0 HElLOS 2.497£ 04 
QSU;10T 5.605£ 05 

J. MISCELLANEOUS 
ORCSS 2.443E 00 VPOIl.. 1.2801::-01 TGL 2.965£ 03 
VPf>1 5.769£ 00 \'JCG 1.082£ 01 PROP 2.301E 01 

END t1ES t1: 

END OUTPUT 



- HEAT AND MATf:RIf.L O!..LANCE FOR PILOT RETNHS - DATA 'SHEET 
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LINE 1/ 

0 

WRS OlRS lRS B . MRS 

1/,0. I 	 g 1'~:J !l6 S-s£f " zl 
I ' 
FA	 CORS 

2 07,~1 	 )7,/J 
ASR5 HRS 	 lOG 

3 UY,21 	 0,73 I I· /'1/ 

eRA ·lA 	 WA 
~ .l@iif 	 /~ZJ I o. Ii­

. CRRG MFRG TRG PRG 'CRTG 

0oS [/6z7. ~ J /.o~ 27( /3 (!) 
t 

CRDG MFOG lOG PDG 

6' CL15_=oJ I~{.17~ L2i?O I 7,):] 
. , 

. P TP . PP W 

1 D __m o.D [. Iztl ~ I I IC7.0 I 
OL5S C55 55 

8 L oLQJ I o to] C)"Qj 
C055 ASSS CS5 HS5 

·9 CZS.31,1 8'".z,lfl I 6',62 I 0,2/ 

OILLP COL 	 DOL 

10 (75="11 .s:1 ~'fJl 	 l?6 7l'1-7 I 
MFYG 	 WG 

11 L.O 	 O ..oJ 
CG H COOG OG 

12 III -81 0 I I 2s.91 o#, S 
MEG COG 

13 LZ.7~ 

CRY? VPMF 	 PVP 

14 Lj-,31 I z ..161 	 7'2 
TVPC VPOIL VPW GL 

" 
15 [ '36 I [5/,01 2- /11 Lf),71 

• OPTIONS: 

J. 	 BEnt", •• , .. to Cokvlol" witl, Spen' Shol" Role and Ash Anorrses, 
0, "0" to Co/culo'c witl. l,l"osure<1 Roles, 
Or «0'" to Co/culole lVl,r, Row 51,·"/,, Rate on<1 Ash Anolrsl!z. 

2. 	1.1 Enter "1" to Co/cuT"tc wltl, /.leo!!;ur"d1.!oI5Iure a"'! /.llsl, 
Or ·'0" to Cokvlote {rom Vent Purs" Doto. 

3. 	 H E,',re:r "j" to Cc,fcuTote IJsfnS/ Retort /f2, 

Or "0" '0 Cokulotc 1J~11l'J Retort #3. 


N 

0:01 


OILM 

[ 0 ,,0 

=>­

~ 

RAW 
SHALE 

..:;;: 
. 

~AIR 

~~ RECYCLE AI 
. TOTAL GAS 

~-- DILUTION G, 

PROPANE AI 
-E-- NUCLEATIN( 

AGENT 

}'PENTSHALE 

LIQUID 
-E;--- PRODUCT 

M 

0 
. NG 

VENT
6"1.0'" GAS 

HG 

6. ~21 <; 

}VENT
PURGE 

~. . 

OSH.C-9 
\ t:l""'7~ r:;./LLG..:; 



-

-. 

._', 



---------------------

LABO~ATOqy ANALYSIS ,sHEET 

PNVIL POINTS OIL SHALE RESEARCH CENTER 


Date Sampled (, ~~ 2 - t ') Run No. ~ e / t '/ , - '7 


Sample Time: RS L$': 2."-; ss ___ 

. o -

• Ad 
• .. \ f 

RETORT SHALE HOISTURE",r{ FISCHER ASSAY~," 
t; - . 

\29RA1rJ SHALE - SPENT SHALE _ .(5'(' Ir 0 wt % ­I 

Ef.1' t 
~. ~ 1 • ~ D. 'R: Gal/Ton ~ RAW SHALF FISCHER ASSAY 

VY J10ISTURE . 
o. ') II • - S.G., g/ml 

O. g~ wt % • 
Ule ~ 0 1""6- Oil, wt % 

I .t 9 (l.l! Water, wt % 


g.5'. L qcz.. tJ. Sp. Shale, wt % 


:! • ,j O! ,:z.. Gas &Loss, wt % 


'\t\..tI'~_ COKING TENDENCYS%tl 

wt% 

wt% 

o SHALE RICHNESS DISTRIBUTION 
wt% A#( (See attached graph) 

11't/1
dlf!:, ~. SCREEN Ai\T!~LYSISOfc· l. L ~\2SI (See back of this sheet) 

~B o O·AI wt % 

BENZENE EXTHACTABLES 

0-,- 0-,- wt% 

All results are "as received" unless noted. "Hoisture" designates the moisture 
content of the -48 mesh material used for "Ash", u:'1ineral C02 II , II Carbon" , and 
,"Hydrogen". The "FA l"loisture" is for the sample used for the Fischer Assay. 

CQrJlI'1F;NTS 
-------------------------------------------~------------------

1'CARBON 

&,t..~ 

HYDROGEN 

"0 (§; I .71... 

JlJf.1 26 1967CO;:i?LETED 
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LABORATORY ANALYSIS SHEE.'T 


ANVIL POI~~S OIL SHALE RESEARCH CE~~ER 
-------_.---------------------­
Run Ne. ~L-L.{;.~/,-2Date Sampled 

( ;P.. t t' c) 

LIQUID PRODUCTS 

TJ PUt1POUT •DJ PlJHFOllT 

\~l I 2 ) 4 1 2 

WAT~~, wt' % ---' 
GRAVITY, °API ;;L (I. (... 

(Jon. ABH, wt % 

o DISTITJLATION (See attached sheet - OSRC-24) 
--~--------.------...__ .._----_ .._.__.----_.._.._._-_ .......__...--------- ­

VE}~ PURGE PRODUCT

~J}i'~\ ~ . ~ 	 OIL lrJT, g • {cJ I .:{. 0 


HATER VOL, ml 
 -" ,,),/. (> 

GRAVITY OIL, °API 40/7 

t;: )iS1 J4AJOR COf:1PONENTS 

C02 2..s .oJ 
- ("

r..) .' J°2 

'N2 a/.J 

2-.0CRu 

CO )_ 7 

~S· • -5"R2 

Ar 0.7 

0thers :~ . h­

1f j8) CARBON, )1· '<2, 
~, 

COi'lilEh"TS 

VENT 

vol % 

" 


" 

II 

1\ 

II 

" 
II 

Ibs,A1SCFDG 

GAS 

o ?l thru Cu' plus n-Pentane 

CH4 • v(')l % 

C~4-C2H6 _-L-_ 
II 

"
C)H8 

C)H6 • 
II 

i CuRIO • " 
n CuRIO II 

9'C)H6 • " 
(" n C5Hl2 

II 

% HYDROGEN, ().6 Z lbs/MSCFDG 

\ 

DATE COMPLETED 	 CHECKED ~X.. 



I 
SCR'EEN, ANALYSIS DA~,\" SHEET (TY-LAB) . r&" 

RUN NO. T It((i I D AI (';-1( . SAMPLE NO. . " DATE ? /CJ::? 1& '7' 

UNIT g"~',~/:'/~3 DESCR!PTION 7Y- ~[)..6r-' I 

APPROX.St-iALE SlZE ~ -c'} I~SHAKING TIME ? 12 Ie; , ANALYSIS BY 2rJl')!LS t i>()l..u<:,,~-y 
TOTAL SAMPLE WT. GROSS «;,9 t:;' -TARE (,' (I) =NET <>'1& .. 9 1 

WEIGHTS I! I 
SCREENS OP£NING I 'I (jR05S I TARE INET WT. 'I! llSCREEN . ~··I 1/ T 70 curl(. % % 
REQD. S/ZE_ MESH lBS. ! LaS. RETA!NED.I SIZE Dt' i /Di IRETAINED RETAll'JED PASSING I 

, , 4. z.?!' I ! I 4.2.5 

SCREEN' SIZE 

1 3.00 I, I. 3.00 (3.12.5) 1(0.32.00) ,_, 

I 2.50 ~ I I')'). /£.? I ;(..·5 II 2.50 i(U;tTH~:;~~'2I·':? ;?j'! Iq.P~ 
2.00, ::; ~. i1 10,~.., ! 5 ' j, /1. 2. ..00 I 2.2.50 t 0.4444 I J;7, I/3 

1.50 l{'!f/.! t2~.Lj !;:l,(") II I 1.50 1'.7t$o 10.5714) 1--.22 
I I CI 1/,," 'I 1(1.081') 1(0.. 9199 I1.05 ~r:;,/ 17/(), /h ,'I 1.05 . '.ZZ,5---.J--'Lo.7~4:? 21 
! ! . 

0.742 . ?-9,5 1-o tS I 7 '0 ! 0·742. ! 0.896 I I.JI6 I II. 
I O.52S-:25,f? ·/f,f~ 7,? Iii! 0.525Io.6s4! 1.57Z. I cr.,
I 0.371 I ;21,7 ,/7.;" ,'~,5 III ,_9-,,~/1 I 0.4, __ 

f 0;263 3 120. y II '0.'-1 I J-."/ I, II o.~"", f 0 

0.185 4' ,q.'" i11.'f .5 1111 0.185 I o. 

0.[3/ I 6 tl,s 1'/q,1./ I ,(Ill' 0.J51 I O.15-~ , - . ~ I 

zt(} 

7!f­
&0 

4-,":;{­

./~ 

. (J'3f' 

10./"3 
I 

00.093! 8 l~o.'1 1';0.,( '.r. I1I1 0.0=>3 i 0.11 
0.065/10 1!l'-3 117.A ,j III D.C. _ .. _ ..... 

I PAN I f).../. 8' I,fl./, (.1 I, ;' II II r,c "" 6-:.2.1. 
TOTAL ON SCREENS AND PAN ~ 

LOSS (BY DlFFERENCE) I + / I 
TOTAL SAMPLE. WEIGHT I71, i 

-­I {Jo, oC 

L: I'n ,L:rtl -r8m Xl.+8:rtDt ~ 'fz3lG 
Yl:(Y\ .

<!Y. '1 ZZ'5' 71 :z:em xi IDi"'8lnDt 

Da " ....1\L+8M X'1 Dt!t07Z6~ 
/4 7 2<':-'"/Dv . I I ,;;> '0"'-, 

~* NUM9:::RS IN PARE.NTHESES SHOULD BE. USED WiiE:N ,HESE: 
SCREEN SIZSS REPRESENT THE: TOP OF THE: SHALE 
SIZE RANGE. 

REMARKS: ___________________________________ _ 

OSRC-4 



