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APPENDIX D-6  

P r o v i d e u c e  # i  -- ~ e n ~ u ~ k  T NO. 9 Seam 

m 

1C--38 - T o ; : a l  P r o d u c e -  a - d ,  £.-o 

ZC--39 - 2 "  R d .  = 1 / ~ , "  g a l . :  a - k ,  n . -o  

: IC-40  - I / 4 "  E d .  x 0 :  a - d ,  £ - k ,  n - o  

D- 9?  

D-104 

D-110 

£ - 9 6 .  
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C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
• T . GENERAL oIrFICES 221 NORTN ~.& SALt |  S llEET ¢NI;AQ(~ It~;twO~S ¢~;~I AIIII~A (:OO~ S'I2 'J~L~aa_ ~dl 

P.O. BOX 7S2. N |NDERSON.  KY 
OFI;ICE TEL.  t~lO2) 1 ~ - 1 1 8 7  

TEXAS EASTERN SYNFUELS --" " 
Houston, TX 77001 August 17, 1981 

K)n~ of sample 
reporled to us 

Samp|e udum at 

Coal 

Providence #i Mine 
Providence, Kentucky 

Sample taken by CT&E 

Date s~mi~led J~L~e 23, 1981 

D~e mcai~d J u n e  2 3 ,  1 9 8 1  

P~..OXIMATE ANALYSIS 

Moisture 
Ash 

Volatile 
Fixed Carbon 

Btu/~. 
Sulfur 

AIk. Is  Na=O 

SULFUR FORMS 
I~ritic Sulfur 

Sulfate Sulfur 
Organic Sulfur 

WATER SOLUBLE ALKALIES 

Ar~,,~s ,e.,>on no. 

% Weight 
As received Dry basis 

7.14 XXXXX 
19.1S 20.67 
33.72 36.31 
39.95 43.02 

i00.00 I00.00 
10739 11565 
4.21 4.53 
0.53 0.57 

Sample idemification 
W CT&E Compa.uy 

Tri-SCaCe Synfuels Proje~-~ 
island Creek Coal ~ ~  
Providence No. i Mine 
Crushed Raw Coal - Total Product 
IC38 

2.69 2.90 
0.00 0.00 
1.52 1.63 

63-136454 

Na:O XXXX XXXX 
K:O XXXX XXXX 

w. w e ~ ,  
ULTIMATE ANALYSIS As ~ ¢ ~ K I  ~ . . . ~  

FUSION TE~,=E;:~TURE OF ASH 
Initml DeformJrlion 

,, ,, c~e ne~'. Softening (H = V~ 
w ,.C~e w,~ Softening (H= ~W) 

Fluid 

Reducing OxMizin~ 

% EOUILIBRIUM MOISTURE 4 . 9 7  
HARDG~.OVE GRIf~DABILITY INDEX 5 7 . 7  a l ;  

FREE SWELLING INDEX 6 

Silica Value 
Base: Acid Rat,o 6 6 . 2 2  
T::: Teml>erature 0 . 4 3  

2380 

°F 
1970 ~ 2470 "F 
2050 ~ 2510 "F 
.".090 ~ 2560 "F 
2 3 0 0  2 5 9 0  

3.80% 

Moisture 7 . 1 4  XXXXX 
C4mon 5 8 . 4 5  6 2 . 9 4  

Hydrogen 4 . 4 0  4 . 7 4  
Nit,"o~lfl 0 • 85  0 . 9 2  
Chk~ne 0 . 2 0  O. 21  

MA_=' 14578 Sulfur 4.21 4.53 
ASh 19.19 2 0 . 6 7  

Oxygen (cliff) 5 . 5 6  5 . 9 9  
. ~  'Ir"E"E'~E'E" 

MINERAL ANALYSIS OF ASH J ' U U ~ ~ I I ~  
Silica, SlO= 4 9 . 4 3  

Alumina. AI=O, 1 7 . 6 5  
T ~ .  'riO, 0 . 8 4  

Ferric oxide. Fe=O~ l q .  68 
Lime, CaO 4 . 3 7  

Megnes~-. ugO 1 - 1 6  
Potassium oxide, ~ O  2 -  7 9  

Sodium oxi~-~, N~O 0 . 9 2  

Sulfur trioxide. SO~ 2 . 8 ~  
Phos. penloxiOa. P:O: 0 . 1 4  
$lromium Oxide. SrO 0 . 0 0  

Bar,urn OxiOe. BaO 0.09 
M.oistur~a~anese"- Ox,0e ~,.~,O, 0.05 

Unoete~nineO 
0.00 

Fouling Index I 0 0 .  O0 
Slagging Index 0 . 4  

Reme~u.v ~ , : t . , '  . 1.9 
COMMERCIAL TF.S'rlNG & ENGINEERING CO. 

I~ATED VISCOSITY ~ critical viscosity 
temperature of 2290"F = 980 poises 

9.r i ;  COl)," Wiflitrma,ir~O L. IN T A Y L O H  III. Ml~tR0~. ~lPfqriMI D.vsl~Dn 

O V E  I~ 40  B R A N C H  L A B O R A T O R I E S  S T R A T E G I C A L L Y  L O C A T E D  'IN PH INCIPA~ .  C O A L  M I N I N G  AR I~AS .  
T I D E W A T E P  A N :  G R E A T  ~.AKES P O R T S .  A N D  R , v E R  L O A : ) I N G  14kCI; , . ITI-=I  
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I U i l  O11DIIG6OI~IIIE O F IIIEI~DiIT DATA 

I =~,=,oT.,~.=i.o.~, 

C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GENERAL OFFICES: 228 NORTH LA SALL t' STREET. CHICAGO, li.I.INOIS 60501 AREA CODE 312 Tii-&434 

TEXAS EASTERN SYNFUELS, INC. 
Houston, TX 77001 

PLEA.SE ADDRESS ALL  CORRESPONDENCE TO: 
P.O. BOX 752, HENDERSON. ICY 42420 

OFFICE TE L. I502) 827-.1187 

January 4, 1982 

Sample identifiCation 
by CT&E Company 

Kind o! lample 
reporlecl lo us 

Sample token al 

Sample l lken by 

Dale samDled 

Date received 

Coal 

Providence #i Mine 
Providence, Kentucky 

CT&E 

~une 23, 1981 

,3",..he 23, 1981 

Tri-State Synfuels Project 
Island Creek Coal Company 
Providence No. 1 Mine 
Crushed Raw Coal - Total Product 
IC38 

A,a~is rel~Tt no. 63-136454 

Caking Index (Damm's Method) = 15 - 16 

As Received Dry Basis 

Moisture, % 7.14 XXXX 

Fluorine (F) !, ~glg 90 97 

Mercury [Hg) 2, ~g/g 0.i0 0.Ii 

i. Preparation by oxygen bomb combustion; analysis by 
ion selective electrode. ASTM, Part 26, D3761-79 

2. Preparation by oxygen train combustion; analysis by 
flameless cold vapor atomic absorption spectroscopy. 
ASTM, Part 26, D3684-78 

For ~'D~r IP OtIEtJD-- 

Resoeci'luitv subm,=tecl. . e',~:: "-.~c 

• j" T / m  c, L, W. TAYLOR III,  M l n l i ~ r .  ~ r l l n l l  D iv l i ion 
D - 9 8 .  = ~ , , . ,  u . , ~ . .  

OVER I D  E R A N C ~  L . A S O R A T D R I E S  S T R A T E G I C A L L Y  L O C A T E D  IN P R I N C I P A L  C O A ' .  M I N I N G  A R E A S .  
T I D E W A T E R  A N D  G R E A T  LAICES PORTS.  A N D  R I V E R  L O A D I N G  F A C I L I T I E S  
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COMMERC{ALTEST{NG & ENG{NEER{NG CO. 
GENERAL OFWICES: 2,11 kiowrl4 LA $AI,.LE STAEE'r, GHICJkGO. ILLINOIS 10401 ARE& CODE {'W{~ 7EMW-{kW~ 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

Kind of sample 
reported to us 

Sample token at 

Sample mken by 

Date sampled 

C o a l  

Providence %1 Mine 
Providence, Kentucky 

CT&E 

June 23, 1981 

J~e 2~, 1981 

Ana~j~is roport no. 

PLEASE ADDRESS ALL  COP.R IF, JPONDENCE "TO: 
P.0. BOX 7~2. HENDEREON. KY 

OFFICE TEL. (S02) ll27.11a7 

August 17, 1981 

~ m l ~  tdentHication 
by ~ co~,.,y 

Tri-State Synfuels Proje~ 
Island Creek Coal Company 
Providence No. 1 Mine 
"Crushed Raw Coal - Total Produc~ 
IC38 

63-136454 

Alkalies, dry coal basis 
Water Soluble 

Sodiu~ oxide, Na20, ppm 678 

Potassium oxide, K20, ppm 113 

% Ash in non water soluble coal = 19.00 

% Ash in original sample = 20.67 

Non Water Soluble 

988  

5 0 3 5  

Alkalies calculated to ignited basis from above: 

I~nited basks 

% Sodiu~ oxide, Na20 0.85 

% Potassium oxide, K20 2.70 

L T / k m c  
t't41 CBJDV WlII,~i~.-tUI~ 

• - 

L.W. TAYLOR II | .Mlei0ee. O4mteilDivl, oe~ D - - 9 9 ,  ~ ' "  ' - -  
~ M m m *  

OVER £0 ERANCM L A B O R A T O R I E S  S T R A T E G I C A L L Y  LOCATED IN PRINCIWAI COAL M I N I N ~  A R E A E ,  
T I D E W A T E R  A N ~  G R E A T  LAKES PORTS, A I ~  R I V E R  L O A D I N G  F A C I L I T I E S  



C O M M E R C | A L T E S T I N G  & E N G I N E E R I N G  C O .  
GENER&~, OFFICES,* 228 N~)RTH /.A SA ~[r b'TR[LLT, C M I ~ O .  ILLINOIS 80eO| AREA GODE :~12 

• .=NTRAL DIVISION MANAGER 
LW.  TAYLOR III 

TEXAS EASTERN SYNFUELS, INC. 
Houston, TX 77001 

Lab No. 63-136454 

~ C~I~C. 

d•t•m• PLEASE ADDRESS ALL CORRESPONDENCE'TO: 
P.O. BOX ";52. HENDERSON. ~ Y  4,~420 

OFFICE TEL.. (S02J E2.;-33B.; 

J a n u a r y  4 ,  19 82 

Tri-State Symfuels Project 
Island Creek Coal Company 
Providence No. 1 Mine 
Crushed Raw Coal - Total Product 
IC3 8 

S~ARK SOURCE MASS SPECTROGRAPHTC ANALYSTS 

C~NCENTRATICN IN PPM HEI~ 

~;~T C~NC. ELEMENT C~NC. ~ C~NC. 

u= um 8 C o> 
~ o r i u m  4 

B ~  
17 

Marctmy NR 

G e l a  

-* ~c/.n~-m 

Osmium 

I ~ e n i u m  

T u n g s t e n  

T a n t a l u m  

Hafnium 0 . 5  

Lutetium 0. i 

Y~terSium 0.5 

Thulium 

Erbium 0 . 4  

Holmium 0.5 

Dysprosium 0.8 * 

Terbiua 0. ! Rutheni~n Vanadium 68 

Gadolinium 0.3- Mol~um 8 Titanium MC 

~--k=upium 0.1 Nicbium 2 Scandium 1 

Samarium 2 Zirconium 26 Calcium MC 

Praseodymium 1 Strontium 15 C~lorine 230 

Ceri~ 12 Rubidium 31 Sulfur MC 

Lanthan~n 19 Bromine 8 Ph~orus *390 

Barlu~n 22 O Selenium 3 Siliccn MC 

Cesium 1 Arsenic 4 Aluminum MC 

Ic~ 2 C~.rmanium 2 Magnesian MC 

Tellurium 0.3 Gallium 7 Sodium MC 

Ant_im~ny 2 Zinc 15 .~l~rine 

Tin 0.8 ~ 8 Oxygen NR 

Indium STD Nickel 4 Nitrogen NR 

Cadmium 0 . 3  Cobalt 2 Carbon hTR 

Sil%~-r Ir~=i MC Boron 21 

1~alladium Manganese 2 3 Bezy!'. ;um O. 4 

Rhodium Chrcmium 23 Lithium 3 

Heg~~us N~P ~uni~m < O. ippm Hydrcge_n NR - 

STD- Internal Standard 
NR - Not l~rted 
A/I elements no~ P~t~-~ed < 0. ippm 
M2 - Major Ccr:~x:~ent: 
ZLT- :Ln~feren~ 

• "" o L - /..~ Lloyd W. Taylor, XXZ 
- ir--.,~//j... %,. ,~,-..-~ .... - -- M~nager, Central Division 

/ rv~ FG 

I~-pectfully stemittea, 
ODMb~.RClA~ TSSTXNG & E N ~ R I I ~ G  0 3 .  

~I00. = , , . . . ,  ~, 
OvER 40 BRANCH LABORATORIES S T R A T E G I C A L L Y  LOCATED |N PRINC|PAL  COAL MINING AREAS.  

T IDEWATER AND GREAT LAKES PORTS. AND RIVER LOADING F A r l L I T i ~ ;  



T3~.V.~.I._II 
Trace Blenent~ by ALomic /~sorI~ion 

(concenkrati(:n in u9/9) 

/ 

As As 

Moisture (t) 1 7.14 X]O(X 7.62 X~X 
AntJ~ony 0.3 0.3 0.4 0.4 
Arsenic 4.2 4.5 4.1 4.5 
Beryllium 1 1 1 I 
Boron " 100 110 110 120 

m~ Cadmium 0.6 0.9 1.6 1.7 
Chromium 20 22 32 35 

oZ Copper ~ 12 13 14 15 
Fluorine J 90 97 140 155 

P Lead 7 7 14 15 

bithlum 14 15 16 17 
m~ Hanganeem 73 79 91 99 

Mercury 0.10 0.11 0.16 0.17 
Nickel 13 14 17 18 
Selenium 3.3 3.6 4.9 5.3 

O O Uranium 4 2.0 3.0 3.5 3.0 
• Vanadium 60 66 62 67 

Zinc 113 122 153 166 

An As As 

15.1!) XXXX 11.61 XXXX 
0.1 0.1 0.3 0.3 
2.3 2.7 13.4 15.2 
1 1 1 1 

220 260 130 150 

0.4 0.5 0.2 0.2 
23 27 19 22 
14 16 17 19 

25O 3O0 120 140 
4 5 16 16 

14 16 24 27 
96 104 63 71 
0.11 0.13 0.09 0.10 

20 24 21 24 
4.2 4.9 0.9 1 

2.6 3.1 1.4 1.6 
5e 66 19 22 
96 116 50 57 

1 DoterminoLlon by ASTM Method D3173 
2 DeteminaLion by curcumin co lo r tmt r l o  technique 
3 Determination by ~ Method I)3761 
4 DeterminaLion by delayed neutron activation 

7.39 
0.3 
2.1 
1 

80 

0.4 
19 
10 
95 
9 

9 
63 

0.13 
12 
2.5 

16.5 
34 
95 

X~X 
0.3 
2.3 
1 

90 

0.4 
21 
11 

105 
9 

10 
60 
0.14 

13 
2.7 

11.6 
37 

103 
I 

T' | ~ ,~o ,~ .oumo,  m w o , , ' -  I 
| o ~ t o ~ l m o u . o . ~  I 
I m ~ , , ~ m 0 m u m , ~ m i  
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S~HPLE NUMBER 
SAMPLE DESCRIPTION 

TERMINAL TEHP. 
FISHER ASSAY NO. 

DATE : 12/1/81 
RF3-0235 
C~&ELabNo. 6=-,--136454, IC38 
941 DES. F 
PB 2352 

FISCHER ASSAY YIELDS AS ANALYZED 

OIL (LBITON) 265,0 
(GAL/TON) 30,2 

API GRAVITY 3,2 

GAS (LB/TON) 102.5 
(SCF/TON) 162S,I 

NORMALIZED 

2 6 8 . 5  
3 0 . 6  

3 . 2  

103.8 
1 6 4 9 . 5  

WATER (LB/TDN) 85,6 86,7 
(GAL/TON) 10,3 10o4 

SS (LB/TON) 1521,0 1541,0 

TOTAL (LB/TON) 1 9 7 4 . 0  

VARIANCE (PC) -1 ,3  

2 0 0 0 . 0  

(LB/IO0 LB) 
GAS (NORHALIZED) (LB/TON) (FA OIL) 
H2 1 . 1 0  0 . A 1  

C02 11,79 4,~9 
H2S 2 3 . 6 2  B . 8 0  
C1 29.28 I0~90 
C2 1 2 . 3 9  4 . & 2  
C2-  2 . 2 0  O.B2  
C3 6 . 6 3  2 . A 7  
~ 3 -  3 . 0 3  1 . 1 3  
I -~4 0.76 0,28 
N-C4 _ ~.28 0.85 
C4-  2 . 2 0 .  0 . B 2  
C5 1.86 0.69 
C6 1.67 0,62 
C7 0 . 6 5  0 . 2 4  
C8 0.00 0.00 
C9 0.00 0.00 

m 

ADJUSTE~ YIELDS (NORMALIZED) 

C3 & LIGHTER 

S~RU~BED CS~LIGHTER 
[LESS C02 ~ H233 

C4 ~ HEAVIER 

LB/TON SCF/TOH L B / I O 0  LB 
F A O IL  

9 4 . 4  1 5 9 5 . 1  3 5 . 6  

5 9 . 0  1231.0 22.3 

277 • 9 " 1 0 4 . 9  

TOTAL HYDROCARBONS, 
INCL.  H2 S CO, LB/TON 
C4 ¢ HEAVIER (GAL/TON) 

API  GRAVITY 

3 3 6 . 9  1 2 7 . 1  

3 2 . 5  

6 . 3  

: ' ~ i  COD~, W,ttereP, a,~CC 

C O I ~ 4 M E R C I A L ' r E S T I N G  IlL E N G I N E E R I N G  CO.  D-I02. 
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GAS ANALYSIS 

SAMPLE NUMBER 
SAMPLE DESCRIPTION 

FISCHER ASSAY NO. 

R F 3 - 0 2 3 5  
:~&ELabNo .  6 ~ 3 6 4 5 4 ,  IC38 
F'B 2352  

H2 
CO 
r 0 2  
H2S 
C1 
C2 
C2-  
C3 
C3-  
I - C 4  
N-C4 
C4:- 
C5 
C6 
C7 
C8 
r'9 
SUPi 

COMPONENT HOLE PERCENT 

AVERAGE HOLE WT 

1 2 , 6 1  
3 . 6 0  
6 . 1 6  

1 5 . 9 2  
4 2 . 0 4  

9 . 4 6  
1 . 8 0  
3 . 4 5  
1 . 6 5  
0 . 3 0  
0 . 9 0  
0 . 9 0  
0 . 6 0  
0 . 4 5  
0.15 
0 . 0 0  
0 . 0 0  

100.00 

23.86 

LBS C IN GAS/TON SHALE 

WT. PERCENT TOTAL CARBON 
UT. PERCENT SULFUR 

BTU UALUE OF GAS (CALC. )  

C3 S LIGHTERZ (~TU/SCF)  
SCRUBBED C3 ¢ LIGHTER (BTU/3CF)  

WHOLE GAS~ (BTU/SCF)  
SCRUBBED WHOLE GAS (BTU/SCF)  

GROSS 

9 3 0 . 0 5  
1 0 6 8 . 8 9  
1 0 1 9 . 1 0  
1 1 7 7 . 2 8  

5 4 . 7 4  

5 2 . 7 2  
2 1 . 4 1  

NET 

8 4 5 . 8 7  
9 7 0 . 3 7  
9 2 9 . 0 0  

1 0 7 1 . 7 6  

tEINCL. H2S $ C023 

rx-i-s=~, sy~e.Ls Pz=j~-c 
~s l an d  Creek ~ C=m~artv. 
Providenoe No. ! Mine 

Crus~ed R~. Coal - Total Produce 
IC38 

C O M M E R C t A L  T E S T I N G  ~ E N G I N E E R I N G  C O .  D-103. 
.I;,~1i' CO:)~, V~.otem'~lit,,Le= 

~:o- You- ~S~'O'[t,,~.Dr; 

,a66 
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C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GE,,aE,RAL,~I~I~CES,- :~,~, NO.R'r~ L,I. SAL,L~,.S"r~.E..L~T. C~.II~,.*,GO =Lt, INOI$ IS~0'I &n~. COD~ 3".~ "r~'~,.~.4.~ 4 

T~'XA5 
Houston, TX 

Z T ~ m m ~  PLEASE ADDRESS ALL CORRESPONDENCE TO. 
P.O. BOX ?52. HENDERSON. KY 42420  

OFFICE TEL. ;:>02~ ~27-~ ~7 

EASTERN SYNFUELS "~ '  "~  
77001 August 17, 1981 

Kind of s-m~le C o a l  
reportea to us 

Providence #i M i n e  
Sample mk~n at Providence, Kentucky 

Sample taken by CT&E 

Date sample~ June 23, 1"981 

D~_te receivec~ 3"1L,'1~ = 23, 1981 Analysis report 

Sample identification 
by CT&E Company 

Tri-State Synfuels Project 
Island Creek Coal Company 
Providence No. i Mine 
Plus 1/4" Rd. Screen Fraction 
IC39 

no. 63-136457 

m=OXIMAT~.- A N A L v S ' S  
% Weight 

~a ,a 

MoLstura 5 . 0 6  :XJCXXX 
Ash 2 0 . 6 6  2 1 . 7 6  

Volatile 3 4 . 2 7  3 6 . 1 0  
~xed Carb=n 4 0.01 42.14 

zo0.o-'~ zOO.dO 
Btu/lb. 10847 11425 
Sulfur 4.44 4.68 

AlL. as N¢=O 0 . 5 6  0 • 59 

SULFUR FORMS 
Pp',;tic Sulfur 2 . 8 3  2 . 9 8  

Sutfate Sulfur 0 . 0 0  0 . 0 0  
Organic Sulfur 1.61 1.70 

4 . 4 4  
Vw'ATEF~ SOLUBLE ALKALIES 

FUSION TEMPERATURE OF ASH 
Initial Deformation 

,. ~, co.. ~,=.~ Sofmn;ng (H=W) 
., :0,,,, ~ , . ~ ,  SoflenL'=g {H= %'~W) 

% EOUILIF:RIUM MOISTURE 
HA=DG~OvE G~INDAB;L~TY INDEX 

=~£--" SW-'--LLING INDEX 

F. LATED 
tcmpera=ure of 

% Weight 
ULT}M.-'.TE ANALYSIS ;~. rI~c~i~e~ D;"i~=.i$ 

MAF 14603 

Moisture 5 . 0 6  X X ~  
Carbon 5 8 . 7 4  6 1 . 8 7  

Hydrogen 4 . 0 6  4 . 2 8  
Nitrogen 0.83 0 . 8 7  
Chlorine 0 . 1 7  0 . 1 8  

Sulfu~ 4.44 4.68 
Ash 20.66 21.76 

Oxygen (dif0 6 . 0 4  6 . 3 6  

ASH 1 0 0 . 0 0  % 1 0 0 . 0  O MINERAL ANALYSIS OF Weight Igniteo Bas~ 
Silica, SiO= 

Alumina, Al=Oo 
Titania, TiO= 

Ferric oxide, Fe:O= 

Na:O XXXX XXXX Lime, CaO 
K:O ~ }Dr.XX Magnesia, MgO 

Potassium oxide. K:O 
Reducing " Oxidizing Sodium oxide, Na:O 

°F 2 4 3 0  °F 
2 0 2  0 OF OF Su l l u r  t r ioxic le,  SO,  
2 1 0 0  "F 249O 
2 1 6 0  °F 2 5 2 0  °F Phos. pentoxide. P:O. 

F;uid 2 3 7 0  2 5 6 0  °F Strontium Oxide, SrO 
4.22 Barium Oxide. BaO 
57.3 a~ 3.89% Moistu~ "-cansse Ox,~e. Mn=O, 
5 Undeterm,ned 

Silica Va{ue 
E~s~: Ac~C Ra~,o 67.71 

T::: Temperature 0 . 4 0  
2408 

VISCOSITY at critical viscosity 
2360°F = 700 poises 

Fouling Index 
0 . 3  Slagging Inaex 

Re,tDe:tfullv subm.ted. 1 . 9  
COMMERCIAL TESTING ,¢ ENGINEERING CO. 

L.W. TAYLOR III. I~lr, i ~ r ,  Cen'~ml Division 
D--10~. 

50.85 
17.89 
0.88 

20.45 
2.69 
!.ii 
2.88 
0.83 

2.i.6 
0.14 
0.00 
D. 07 
0 . 0 5  
0 . 0 0  

1 0 0 . 0 0  

GPanmt Membm~ 
~ v E R  40 BRANCH LAEDRATORI__.$ S T R A T E G I C A L L Y  LOCATED IN PRINCIPAL  COAL  MINING AREAS.  

T IDEWATER A.i~J GREAT LAKES PORTS. AND RIVER L O A D I N G  FACIL IT IES  



I NOTICE pAGE ATTflE FIRONT OP ~'1~ T] 

APP~TDIX D...? 

No.  9 - K e n c u c k  7 No .  9 S e a =  

~-~I - T o = a l  9 roduc=:  a - d ,  £.,.o 

IC-.4,2 - 2 "  Rd. x 114" P.d.: a-k, 

ZC.-~3 - I I ~ "  R d .  x O:  a - d ,  f - k ,  n - o  

D-116 

%>-123 

%>-129 

~ - I 1 5 .  
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C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  ..... 
GENERAl. ¢)lrFIGl~$" ~ |  ~ O m  LA SALLE S'I'IIIEE~, CNIC.t, GO " l~l.mlOIS ilge0't 

TEXAS -.EASTERN SYNFUELS "" 
Houston, TX 7 7 0 0 1  

PLEASE ADDRESS ALL CORRESPONOEIkICE "TO 
P.O. BOX ?52. HENDERSON, KY 41~420 

OFFICE TEL. (S02i 627-'1 l i t ;  

AuT~st 17, 1981 

Kind of sample 
reported to us 

Sample taken at 

Sample taken by 

Dale S a m l ~  J u n e  2 3 ,  

Coal 

Island Creek |9 M i n e  
Madisonville, Kentucky 

CT&E 

1 9 8 1  

Samp~i~nt~c l i t~n  
W CT&E Comp&n~ 

Tri-State Synfuels Pro~ect 
Island Creek C o a l  Com]L:>an ~ 
No. 9~LCne 
C r u s h e d  Raw C o a l  - T o t a l  P z o ~ ¢ ¢  
It41 

Date received J~e 23, 1981 Analysis report no. 

% Weight 
PROXIMATE ANALYSIS As received Dry basis 

63-136139 

~ w ~  
UL'nMATE ANALYSm AS received 

Moisture 7 . 8 2  XXXXX 
A~ 23.17 25.14 

Vo~U~ 31.49 34.16 
Fixed C4mon 37.52 40..70 

100.00 1 0 0 . 0 0  
Blu/Ib. 9 8 4 9  1 0 6 8 5  
S~ 4.34 4.71 

Ai~ es N~.O 0 . 6  5 0 . 7  0 

SULFUR FORMS 
Pyritic Sulfur 

Sulfate Sulfur 
Organic Sulfur 

WATER SOLUBLE ALKALIES 
Na=O 

K=O 

FUSION TEMPERATURE OF ASH 
Initial Deformaticrn 

*~ ,, ¢m~ ,~,l~t Softening (H :W)  
,, caw w ~ - ~  Softening (H = %'~W) 

Fluid 
% EQUILIBRIUM MOISTURE 

HARDGROVR. GRINDABILITY INDEX 
FREE SWELLING INDEX 

Moisture 7 . 8 2  
Garbcm 5 3 . 9 4  

Hydroid, 3 . 8 0  
NP~gan 1 . 1 4  
Chlorine 0 . 0 7  

MAF 1 4 2 7 3  Sulfur 4 . 3 4  
Ash 2 3 . 1 7  

Oxygen (diff) 5 . 7 2  

MINERAL ANALYSIS OF ASH 
2 . 8 5  3 . 0 9  Silica. SiO= 
0 . 0 0  0 . 0 0  Alumina. AI:O= 
1.49 1.62 Titania, 110= 

Ferric mr, iOe, Fe:03 
XXXX XXXX Lime. CsO 
XXXX XXXX ~ k~O 

Potassium oxide. I¢~.0 
Reducin~ ~ Sedium oxide. Na.:O 

2 0 9 0  "F 2 5 9 0  "F 
2 2 1 0  "F 2 6 5 0  "11= Sulfur trioxide, SO: 
2 3 0 0  "F 2 6 9 0  *F Phos. pemoxiOe. P:O.. 
2 4 2 0  "F 2 7 3 0  elf S~ront ,um Ox~e. SrO 

6 . 8 0  Barium Oxme BaO 
58.7 at 6.04% M o i s l : : u r  Manganese Ox,oe. Mn,O, 
3 Unclelerm,ne¢ 

Silica Value68 80 
Base: Aci(: Ra~o 0"  38  

T: . :  Temperature 2'~ 35 

( IMATED VISCOSITY at critical viscosity 
~emperature of 2500°F = 640 poises 

FOr YOv: Protectoo~ 

Fouling Inclex 

X X X X X  
5 8 . 5 2  

4 . 1 2  
1 . 2 4  
0 . 0 8  
4 . 7 1  

2 5 . 1 4  
6 . 1 9  

0 . 3  

5 0 .  ;)8 
1 8 . 8 2  

0 . 8 4  

1 8 . 2 2  
3 . 1 5  
1 . 3 4  
3 . 0 0  
0 . 8 2  

3.36.  
0 . 2 6  
0 . 0 0  
0 . 0 5  
0 . 0 6  
0.00 

100.00 
Slagging moex 

ReIN~r1..v su~m,:tea 1 . 8  
COMMERCIAL TESTING & ENGINEERING CO 

~A~RImrjL. 
L W. TAYL.OR it,. Va.Wpr. Cm~,zl D,v,s~o- D.-116.' "~'--'L~'~il~lr~"~ 

01wire tmml, 
OVER 40 | R A N C M  L A B O R A T O R I E S  S ' rRATEC,. tCALLY LOCATED IN PRINCIPAL  COAL. M I N I N G  A R E A S ,  

T I D E W A T E R  AND G R E A - L , r , , K E j " P O R T S .  AND R IVER L O A D I N G  FACIL . IT IES 
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C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GENERAL OFFICIrS~ :~11 NORTH LA SALLE STIlIEL~'. CHICAGO. ILLINOIS e01101 AREA OOD~ :112 

TEXAS EASTERN SYNFUELS, INC. 
Houston, TX 77001 

Kind of sample 
reported to us 

Samp;e taken at 

SamDle taken by 

Date sampled 

Date rece~ve~ 

Coal 

Island Creek #9 Mine 
Madisonville, Kentucky 

CT&E 

June 23, 1981 

June 23, 1981 

LtL PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P,O, BOX 752, HENDERSON, KY 42420 

OFFICE TEL, (502I 827-1187 

~anuazy 2, 19 82 

Ssmpleidentifisa~on 

CT&E Company 

Tri-S~a~e Synfuels Project 
Island Creek Coal Company 
NO. 9 Mine 
Crushed Raw Coal - Total Product 
IC41 

AnaSsis mpo~ no. 63-136139 

Caking index (Damm's Method) = 14 - 15 

As Received Dry Basis 

Moisture r % 7.82 XXXX 

Fluorine, (F) I, ~g/g 145 155 

2 
Mercury, (Hg) , ~g/g 0.16 0.17 

i. 

. 

Preparation by oxygen bomb combustion; analysis by 
ion selective electrode. ASTM, Part 26, D3761-79 

Preparation by oxygen train combustion; analysis 
by flameless cold vapor atomic absorption 
spectroscopy. ASTM, Part 26, D3684-78 

RetDe~" [u l Iy  t~b rn r '~e~ .  ~ r.': , . , - .  
COMMERCIAL TESTING & ENGINEERING CO, : '~ '"  " " 

LT/T~'LC J.. w .  TAYLOR Il l ,  IAImapr. C, imt~l Divd~aDn I ) - 1 1 ] .  " " " " 
Ca~mst I~mDer 

OvER 40 BRANCH LABORATORIES STRATEGICALLY,L~. .CA 'e , :~  IN PRINCIPAL COAL MINING AREAS,  
TIDEWAT~,R AND GREAT LAKES PORTS. AND RIVER LOADING FAC;L IT IES  
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C O M M E R C I A L  T E S T I N G  I k  E N G I N E E R I N G  O O .  
GENERAl, OPFl¢leS. • ~ NOIqT0¢ I.A ~ r r l ~ .  ~lMl~lkGO. ie[INOI$ ~ • - dIJtb ~ lrl:R 

PL~.,LSE ADDRESS AI.I. CORREEPO~DBNC8 TO: 
P.O. BOx "/S2. HENDERSON. KY 4~4a0 

OPFICE TEl.. ~ 82'1.1 l ip  

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 August 17, 1981 

Sample " 

Kind of sample 
mportacl :o us 

~ m p l e  taken st 

Supine inks, by 

Dine :'~n~ed 

Da~ receivee 

Coal 

Island Creek #9 Mine 
Madisonville, Kentucky 

CT&E 

June 23, 1981 

J u n e  23, 1981 

Tri-State Synfuels Project 
Island Creek Coal Company 
No. 9 LVl.~ne 
Crushed Raw Coal - Total Product 
IC41 

63-136139 

Alkalies, dry coal basis 
Water Soluble 

Sodium oxide, Na20, ppm 737 950 

Potassium oxide, K20, ppm 126 7125 

Ash in non water soluble coal - 22.62 

Ash in original sample - 25.14 

Alkalies calculated to ignited basis from above: 

I~ited basis 

% Sodium oxide, Na20 0.71 

% Potassium oxide, K20 3.20 

Non Water Soluble 

/ 
\ 

~ Come Wementmtm~ 
r.m ~rour tN~mr~,~ 

COMMERCIAL TESTING & ENGINEERING CO. .: 

O V E R  4D B R A N C H  l A B O R A T O R I E S  S T R & T E G I C & L L Y  L O C A T E D  IN " : ~ , N C : - - ' L  C O A L  M I I q l N G  A R E A S .  
T I D E W A T E R  A N D  G R E A T  L A K E S  P O R T S .  A N D  R I V E R  L O A D I N 3  F A C I L I T I E S  

'I 



C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GENERJ&A OFFICES; ~ NORTH LA &/dJJE ~rP~E~T. CHI~tOO.. ILLINOIS ~1 " AtqlEA CODE ~I, 

~.cNTRAL DIVISION MANAGER 
L- W- TAYLOR I i l  

TEXAS EASTER~ SYN~ELS, 
Rouston, TX 77001 

Lab No. 63-136139 

I N C .  
,z't  

ELE~NT 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX 752. HENDERSON, KY 4~420 

o~FIc.~ TEL (.~;) e; , '~ ~w 

December 16, 1981 

Tr~-Sta~e Synfuels ~roject 
Island Creek Coal Company 
No. 9 Mine 
Crushed Raw Coal- To~al Pro~u=t 
It41 

SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS 
(3~NC~TRATICN IN PPM ~EIGHT 

C~I~C. " ELEMENT C~NC~ ELEMENZ C~NC. ELEMENT C~NC. 

Uranium 

~horium 

Bismuth 

Lead 

Thall/um 

G~id 

- a t i n u m  

Iridium 

Csmi~n 

Rm_n/um 

Tun~ 

Tannalum 

Hafnium 

Lutetium 

Y~terbium 

Thulium 

Erbium 

Holmium 

D~-prc~ ium 

2 (3 ~ "~ Terbium 0.1 Ruthenium Vanadium 310 

3 Gadolinium 0.3 Mmlykx~_num 7 Titanium MZ 

Eu~Dpiu~ 0.2 Nid:ium 3 Scandium 2 

ii Samarium 1 Zirconium 18 Calcium MC 

Neo~um 2 Yt~_vium 3 Potassium ~Z 

NR l>zaseo~1~ium 3 Strontium 22 ~ 35 

Cerium 16 Rubidium 24 Sulfur MC 

Lanthanum 16 Bl~mine 5 ~ o r ' u s  1~2 

Barium 130 Sele_~ium 3 Siliam~ . )~2 

Cesium 0.9 Arsenic 5 Aluminum M~ 

Iodine 0.3 Geam~m%it~n i Magnesium MC 

Te!luriu~ 0.1 Gallium 9 Sodium M: 

Antim=ny 1 Zinc "41 Fluorine NR 

Tin 0.6 C~per 8 ~ NR 

Indium STD N~kel ii Nitrocjen NR 

Cadmium * 0 . 9  Cd:a3t 1 Carbon NR 

Sil~.r Ixon MC Botch 15 

<0.I Palladium Manganese 130 Beayllium 0:5 

<0.2 Rhodium ~%z~mium 16 Li%hium 9 

<0.3 ~ e o ~  ~ u m  <o.:~=m ~ ' , : ~ a .  m~ 

STD - Internal Standard 
NR - Non Reported 
All elements not detected< 0.1ppm 
MC - Major Component 
I~T- Interference [. 

Respec~fully s~mittea, 
CDM~Y.RClAL T~STD~ & ~GINEERING CO. 

Lloyd W. Taylor, iIX 
~Lm~nger, Central Division 

D - 1 1 9 .  c,,,m, u m ~  
OVEM 40 BRANCH L A B O R A ' r O R I E S  S T R A T E G I C A L L Y  LOCATED IN PRINCIPAL  COAL MINING" AREAS,  

T IDEWATER AND GREAT  I..AKES PORTS. A N D  R I V E R  LOADING F A C I L ' : : ~ . S  



,1 

As 
~ r a ~ k e r  ~ 

3 1  + 

Molnkure (|)1 7.14 XXXK 
0.3 

~8en ic  4.2 
o Beryllium 1 

Doron " 100 110 

+ +  0.0 0+ 
Chromium 20 
Cof~r , 12 13 
Fluorine" 90 

Lithium 14 15 

All 

i i  + 

I 

I I  I 

Tcace Elmenl~by^tomioAbsori~ion 
(conoenkratlon In ug/g) 

/ ,  

7.82 
0.4 
4.1 
1 

110 

XXXX 15,19 XHX 11.61 
0.4 0.1 0.1 0.3 
4.5 2.3 2.7 13.4 
1 1 1 1 

120 220 260 130 

1.7 0.4 0.S 0.2 
35 23 27 19 
15 14 16 17 

155 250 300 120 
15 4 5 16 

1.6 
32 
14 

140 
14 

14 16 24 
00 104 63 
0.11 0.13 0.09 

20 24 21 
4.2 4.9 0.9 

2.6 3.1 1.4 
58 68 19 
90 116 SO 

16 17 
j l~nganeM 73 79 91 99 

Hercury 0.10 0.11 0,16 0,17 
Hiclel 13 14 17 18 
Selenium 3.3 3.6 4.9 5o3 

W 

g u . . lum 4 2.0 3.0 3.s 3.o 
• Vanadium 80 86 62 67 

Zlno 113 122 153 166 

1 neteminakim by A m  ~ I)3173 
2 Detemination by ourcumin colodumkrio technique 
3 Deteminakla~ by A m  Method n3701 
4 Dotemination by delayed neutrm motivation 

i I ,  

I 

i ,  i 

I + 

I 

+ 1 '  

AX-4 
As 

XXXX 7.39 XXXX 
0.3 0,3 0.3 

15.2 2.1 2.3 
1 1 1 

150 00 90 

0.2 0.4 0.4 
22 19 21 
19 10 11 

140 95 105 
18 0 9 

27 9 10 
71 63 60 
0.10 0.13 0.14 

24 12 13 
1 2.5 2,7 

1.6 16.5 17.8 
22 34 3'7 
57 95 103 

L 

| u . m , . . , ,  . ,  . . ,  . .  i 
I mmu~vomema~mo.M I 

I o  a I 

go ~ I ° " J  o 
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SAMPLE NUMBER 
SAMPLE DESCRIPTION 

TERMINAL TEHP 
F ISHER ASSAY NO. 

FISCHER ASSAY YIELDS 

DATE = 1 1 / l Y / 8 2  
R F 3 - O 0 0 6  
CT&ELabNo.  63-136139, IC41 
932 DES. F 
P 8 2 3 3 2  

AS ANALYZED NORMALIZED 

2 5 7 . 8  
2 9 . 5  

3 . 6  

O IL  ( L B / T O N )  2 5 8 . 0  
(GAL/TON)  2 9 . 5  

AP I  6RAVITY 3 . 6  

GAS ( L B / T O N )  1 0 6 . 5  1 0 6 . 4  
¢SCF/TON) 1 7 1 7 . 6  1 7 1 6 . 2  

WATER (LB/TON) 81.2 81.1 
(GAL/TON) 9.7 9.7 

SS (LB/TON) 1556.1 " 

2 0 0 1 . 8  

1554.7 

TOTAL ( L B / T O N )  2 0 0 0 . 0  

UARIANCE (PC)  0 . 1  
(LB/IO0 LB) 

GAS (NORMALIZED) (LB/TO~) (FA OIL) 
H2 1 . 2 1  0 . 4 7  
CO 5.71 2 . 2 1  
C02 15,27 5.92 
H2S 2 8 . 3 1  1 0 . 9 8  
C1 2 9 . 2 2  1 1 . 3 3  
C2 1 0 . 9 0  4 . 2 3  
C 2 -  2 . 3 2  0 * 9 0  
C3 4 . 9 9  1 . 9 4  
C 3 -  2 . 8 6  1 . 1 1  
I - C 4  0 . 4 4  0 . 1 7  
N-C4 1 . 3 2  0 . 5 1  
C 4 -  2 . 1 2  0 . 8 2  
C5 1 . 0 7  0 . 4 2  
C6 0 . 6 4  0 . 2 5  
C7 0 . 0 0  0 . 0 0  
C8 0 . 0 0  0 . 0 0  
C9 0 . 0 0  0 . 0 0  

A~JUSTED YIELDS (NORMALIZED} 

C3 Z LIGHTER 

SCRUBBED C3&LIGHTER 
[ L E S S  CO2 Z H2S]  

LB /TON 

1 0 0 . 8  

C4 & HEAVIER 

• SCF/TON 

1 6 8 1 . 7  

5 7 . 2  

L B / I O 0  LJB 
F A O I L  
3 9 . 1  

1 2 3 5 . 6  

263.4 

3 2 0 . 6  

2 2 . 2  

3 0 . 6  

API GRAVITY" ~ 5 .6  
¢ O M M E R C l A L  T E S T I N G  • E N G I N E E R I N G  ¢ 0 .  

102.1 

124.2 

D-121. 

TOTAL HYDROCARBONS 
I N C L .  H2 Z CO, LB /TDN 
C4 ~ HEAVIER (GAL/TON)  

"i~Pnli: COPy Wlnl~ffMirkll~ 
FD, Youe II~ICI,IDn 

-*I~S 



3 GAS ANALYSZS 

SAHPLE NUMBER 
SAMPLE DESCRZPTZON 

FZSCHER ASSAY NO. 

i , ~ = , , = . = = . i = ' , , . , = , = ~ "  I 
I ,, =.=~r~=~"='m'mm ="~_1 
I .o . ,= , ,~  . . . . . , , ,~r~', , . , , . , ' -~ i 

R F 3 - O 0 0 6  
CZ ' l£Zab lqo .  6~-1361]S,  ZC41 
PB2332  

COMPONENT MOLE PERCENT 
H2 
CO 
C02 
H2S 
C1 
C2 
C 2 -  
C3 
C 3 -  
Z - C 4  
N-C4  
C 4 -  
C5 
C6 
C7 
C8 
C9 
SUM 

AVERAGE HOLE MT 

1 3 . 3 3  
4 . 5 0  
7 . 6 7  

1 8 . 3 3  
4 0 . 3 3  

8 . 0 0  
1 . 8 3  
2 . 5 0  
1 . 5 0  
0 . 1 7  
0 . 5 0  
0 . 8 3  
0 . 3 3  
0 . 1 7  
0 . 0 0  
0 . 0 0  
0 . 0 0  

1 0 0 . 0 0  

2 3 . 4 9  

LBS C ZN GAS/TON SHALE 

WT. PERCENT TOTAL CARBON 
WT. PERCENT SULFUR 

BTU VALUE OF GAS ( C R L C . )  

C3 Z LIGHTERZ (BTU/SCF) 
SCRUBBED C3 I LZGHTER ( B T U / S C F )  

WHOLE GRS~ ( B T U / S C F )  
SCRUBBED MHOLE GAS (BTU/SCF) 

GROSS 

8 6 7 . 2 0  
1 0 1 7 . 6 9  

9 1 8 . 1 8  
1 0 8 2 . 5 2  

5 0 . 4 4  

4 7 . 4 2  
2 5 . 0 4  

NET 

7 8 8 . 6 6  
9 2 3 . 3 9  
8 3 6 . 3 ' 3  
9 8 4 . 1 8  

- ZEZNCL.  H2S 8 C 0 2 ]  

pnal  Coopt Wmm, mm, m 

~6 

¢ = i - s t ~ e  ~ ~-ojec¢ 
Z s ~ d  ~ ~ C m ~ r ~  
No. 9 H ine  
~ Rm~ Q : e l  - ~'o¢.al 1=z04o~ 

C O M M E R C I A l .  T E S T I N G  E E N G I ~ f l l N I  CO.  i),-1.22. 

LTL 



• .., 

I = w ~ c ~ o ~ ' . o . o - ~ . ~  i 

C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GENERA,L OFFICES." ~'~8 NOI~I.I L& SALL~ ~I'REE'r~ CI41~AG(p, iLLINOIS 15~D1 

zt _ 
immclw 

TEXAS EASTE~ SYNFUELS 
Houston, TX 77001 

AREA COD[ ~12 ~ J M ~ i  

PLEASE ADDRESS A L L  CORRESPONDENCE TO: 
P.O. BOX 752. HENDERSON. KY 42420 

OFFICE TEL. (S02l 827.11E'7 

August 18, 1981 

Sample identification 
Kincl of sample C o a l  by 
reported to us CT&E Company 

Island Creek ~9 M/.ne 
Slmple teken at Madisonville, Kentu=ky Tri-S~a~e Synfuels ~roject 

Island Creek Coal Company 

Sample taken by CT&E No. 9 Mine 
~lus 1/4" R~. Screen Fraction 

Dale sampled June  2 3 ,  ] .981 I C 4 2  

Date received ,.711D, e 2 3 ,  1981 Analysisreportno. 6 3 - 1 3 6 1 4 0  

PROXIMATE ANALYSIS 
% Weight 

AS received 

Moisture 7 . 0 8  
Ash 2 5 . 7 3  

Volatile 3 1 . 3 6  
Fixed Carbon 35.83 

B~u/tb 95B2 
Sulfur 4 . 4 5  

A~k. as Na~O 0 . 7 4  

SULFUR FORMS 

Pyritic Sulfur 2 . 9 9  
Sulfate Sulfur 0 , 0 0  

Organic Sulfur i. 46 

AL "'IESKAL 4.45 WATER SOLUBLE 
Na:O XXXX 
K:O XXXX 

FUSION TEMPERATURE OF ASH 
2040 °F 
2150 ~ 
2230 ~ 
2400 ~ 

Initial DEformation 
,~ =, ~ ~,~1 Softening (H=W)  

• c ~  *,,~ Softening (H= ~W) 
Fluid 

% Weight 
ULTIMAT~ ANALYSIS As received Dry basis 

Moisture 7 . 0 8  
2 7 . 6 9  Ca~on 5 1 . 8 0  5 5 . 7 5  
3 3 . 7 5  Hydrogen 3 . 9 9  4 . 2 9  
38.56 Nitrogen 0 . 9 6  1.03 

- - 1 0 0 . 0 0  Chlorine 0 . 0 7  0 . 0 8  
10312 MAF 14261 Sulfur 4.45 4.79 
4.79 Ash 25.73 27.69 
0.80 Oxygen (cliff) 5.92 6.37 

3.22 Si l ica,  SiC= 5 1 . 5 6  

0 • 00 Alumina, AI~O= 19.27 
1.57 T~lnia, TiO= 0 . 8 7  

Ferric oxide, Fe:O~ 1 8 . 4 6  
XXXX Lime, CaO 2 . 0 6  
XXXX Magnesia, MgO 1 , 3 4  

Potassium oxide, K=O 3 . 1 4  
Sodium oxide, Na=0 0 . 8 1  

2580 "F 
2640 =F 
2660 °F 
2700 °F 

Sulfur trioxide. SO, 
Phos. pentoxide, P:O, 
Strontium Oxide. SrO 

% EQU:LIBRIUM MO;STURE 7 . 3 9 Barium Oxide. BaO 
HARDGROVE GRINDABILiTY INDEX56.2 a t  6.02% Moist : : l~r~ anganese Oxide. Mn=O, 

~R_=.E SWELLING; INDEX 3 1 / 2  Undete~nined 

Silica Value 70 - -  
Base: ACid R3tiO ~ - -  

;~.~HATED V~SCOSITY at critical viscosity 
:cm~crature of 2430=F = 610 poises 

FIDe ~Dlar IIrDtllYitO ~ 

2 . 1 2 .  
0 . 2 9  
0 . 0 0  
0 . 0 4  
0 . 0 4  
0 . 0 0  

i O 0 . 0 0  Fouling Index 

Res~e.'~ullv ~m~'ned. 1 . 7  
COMMERCIALTEb"I'ING & ENGINEERING CO. 

LW.TAYI , .OR II I ,  Mlnllller. Cmltrlll Division ]~,,-].23 • r ' ~ "  -~ 
¢.lnOr Ilemlmr 

OVER 40 B R A N C H  L A B O R A T O R I E S  S T R A T E G I C A L L Y  I , o C A T E D  IN P R I N C I P A L  C O A l .  M I N I N G  A R E A S ,  
T I D E W A T E R  AND G R E A T  l ,AKES PORTS. A N D  R I V E R  L O A D I N G  F A C I L I T I E S  



) I 
NOISE lUmE AT ~IE MIOI~ Oe ~ I ~ 1 ~  

C O M M E R C l A L  T E S T I N G  81 E N G I N E E R I N G  C O .  
G[NI[IIAL OlrlqClS: ~ MOItTN I,.A ~ ST'Rk'k'T. GI41~..AGO. ILLINOll li4NIO1 AREA ~ ~ T'Jm.,41,434 

TEXAS EASTERN SYNFEELS 
Houston, TX 77001 

Rind ~mp~ 
mponed m us Coal 

Providence #i Mine 
Sample taken 14 Providence, Kentucky 

Dste r,m~cS June 23, 1981 

Dammceh~ June 23, 19 81 

LtL PLEASE ADDRESS ALl. CORRESPONDENCE TO: 
P.O. BOX 7S2. NENDERS~I. KY 

OFFICE TEL. lEV I  I1~-111r'# 

September 18, 1981 

Sam~e |den~x~on 

CT&E Compm~j 

Tri-S~ate Synfuels Project 
Islana Creek Coal Compa~ 
Providence No. 1 Mine 
Plus 1/4" Rd. Screen F r a ~  
IC39 

TUMBLER TEST 

A~Ws~mpo~. 63-136457 

FOR COAL - ASTM D 441-45 (1975) 

Average of 
Sieve Openings 

Weight 
Retained on Passing Percent Inches Factor P~uct of 

(1) (2) (3) (1) x (3) 

1.06 in. 1.50 in. I00.0 1.280 1 i00.00 m S 

1.06 in. 1.50 in. 57.2 1.280 1 57.2 
0.750 in. 1.06 in. 18.4 0.905 0.7 12.88 
0.530 in. 0.750 in. 7.7 0.640 0.5 3.B5 
0.375 in. 0.530 in. 1.4 0.452 0.35 .49 
0.0469 in. 0.375 in. 2.6 0.211 0.16 .416 
0.0117 in. 0.0469 in. 1.8 0.029 0.023 .0414 

0.0117 in. 10.9 0.006 0.005 .0545. 

Total (Sum of Products (I) x (3) 74.93 = s 

Friability, 25.0 percent: with dust index of 11 

( 

0 , ~  I CI~V Wmmmm.i~l 
For V I ~ ,  I~'l:MIl'bl~ 

lilt, m e r e l y  ~ m h . ~ l .  .-- ~ "; - 
I.."OUMI!RClAL'rF3I'ING & ENGINEERING CO. -- " ~'~ ° 

l ` .  w .  " I ' A Y I . I ~  mini. I t ~w .  CmI D*~ .  i~-105. ~ " • 
~ w  

O V E R  A0 B R A N C H  I . A * ~ R A T O R I E S  S T R A T = ' ~ I C A L L V  L O C A T E D  I k  PRINCIPAl , ,  C O A L  M I N I N G  A R E A S .  
TIDEWA'r '~R AND GREAT L A ~ ; $  PORTS. AND RIVER LOADING FACIL IT IES 



Es su, uscr-ro T.E ~SS'm,C~O. O~'n~ I 
s ~  P*aE ATT.S ~ o~ ~S.Sm.T I 

C O M M E R C I A L  T E S T I N G  &r E N G I N E E R I N G  C O .  
GENERAl. OFFICES: 228 NORTH I,A ~ STREET. CMICAG0. ILLINOIS 10101 AREA CODE =12 721b,M,34 

~ TEXAS EASTERN SYNFUELS, 
Houston, TX 77001 

I N C .  

zl*L PLEASE ADDRES3 ALL CORRESPONDENCE TO: 
P.O. BOX 752, HENDERSON. KY 42420 

OFFICE TEL. 1502} 827-1187 

January 4, 19 82  

K~nd of sample 
reposed to us Coal 

Sample taken ~ Providence #i Mine 
Providence, Kentucky 

Sample taken by CT&E 

Date sampled June 23, 1981 

Dale received J u n e  2 3 .  1 9 8 1  

Srunple identification 
by CT&E Company 

Tri-State Synfuels Project 
Island Creek Coal Company 
Providence #i Mine 
Plus i/4" Rd. Screen Fraction 
:~C39 

Ana~sis mpo~ ,0. 63-136457 

Caking Index (Damm's Method) = 17 - 18 

As Received Dry Basis 

Moisture , % 5.06 XXXX 

Fluorine (F) i, ng/g i00 105 

2 Mercury (Hg) , ng/g 0.03 0.03 

I. 

2. 

Preparation by oxygen bomb combustion; analysis by 
ion selective electrode. ASTM, Part 26, D3761-79 

Preparation hy oxygen train combustion; analysis by 
flameless cold vapor atomic absorption spectroscopy. 
ASTM, Part 26, 03684-78 

, ~  1~.4~v ~ ' ~ r l r ~  
:0 r Your P~'~l~'~r~ 

COMMERCIALTESTING & ENGINEERING CO. ~ ~ ' .  

"~: ~. 

T . T / m c  LW.TAYLOR I I l .  ll~nage|',C4mtraI Div~',i~n ]D--I .06. ~lm'l lk~almT 

OVER aO BRANCH L A B O R A T O R I E S  S ' rR~.TEGICALLY LOCATED IN PRINCIPAL  C O A L  MIN ING AREAS.  
T I D E W A T E R  AND GREA',  LAKES PORTS. AND RIVER L O A D I N G  FACI, ' , . ITIES 
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| ~ c ~ . m c . , . ~ , o , ~  I 
I m k ~ ' r ~ m m ,  c ~ , O m ~  I 

C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
G[NE;~AL .~P~CI[S: : a  ~ O m  I.A SAUl[ S'T;t[k'T. ONiCA00. /LLIN0ns eosm AP.lr~ CODE In= 

~ ~  PLEASE ADDRESS AI.L C:ORRESleONDENCK "TO: 
P.O. BOX "]62. HENDEleJSON. KY 4~4a0 

OP~mCE TEl.. (Sl~) I~-111r7 
~ q m e  

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 Au~st 17, 1981 

I C ~  of u m p l e C o a l  
mponed to us 

Providence #i Mine 
Sample mken al Providence, Kentucky 

Sample mk~ bYCT&E 

Dine ump~dJune 23, 1981 

Date r~,~eive~j~ne 23, 1981 

W CT&E Company 

Tri-State Synfuels Project 
Island Creek Coal Company 
Providence No. 1 Mine 
Plus 1/4" Rd. Screen Fractio~ 
ZC39 

Ana~Mn0. 63-136457 

Akkalies, dry coal basis 
water 

Sodium oxide: Na20, ppm 

Potassium oxide, K20, ppm 

% Ash in non water soluble 

% Ash in original sample 

Alkalies calculated to 

% Sodium oxide, Na20 

% Potassiu~ oxide, K20 

Soluble Non Water Soluble 

640 978 

124 5616 

ooal = 20.80 

u 21.76 

ignited basis from above: 

I~nited basis 

0.76 

2.76 

( 

I~ev wmmmwflum 
L.W.TAYLOR Ill. Mlmll l f .  Clmlv111D,vll~ - ~ J ~ -  ' ~  

] ) - 1 0 7 .  ~mm 
OVER 40 IFRANCN LABORATORIES STRATEGICALL ~. -rJCATED 1141 PRINC'ZPAj. COAl. MINING AREAS. 

q'IDEWATER AND GREAT LAKES PORTS. AND RIVER LOADING FACILITIES 



SAHPLE NUMBER 
SAHPLE DESCRIPTION 

TERMINAL TEMP 
FISHER ASSAY N0.  

DATE : 1 2 / 0 2 / 8 1  
R F 3 - 0 2 3 4  
C~aEZabNO. 63-136457, IC39 
9 3 6  DES. F 
PB 2355 

F I S C H E R  ASSAY Y I E L D S  AS ANALYZED 

Oil. (LB/TON) 295.0 
(GAL/TON) 33.4 

API  GRAVITY 2.3 

GAS ( L B / T O N )  8 0 . 3  
(SCF /TON)  1 1 7 2 ; 8  

NORMALIZED 

2 9 9 . 6  
3 4 . 0  

2 . 3  

81.6 
1 1 9 1 . 2  

WATER ( L B / T O N )  6 4 . 4  6 5 . 4  
( 8 A L / T O N )  7 . 7  7 . 8  

SS ( L B / T O H )  1 5 2 9 . 5  2 5 5 3 . 4  

1 9 6 9 . 2  TOTAL ( L B / T O H )  2 0 0 0 . 0  

5 E ~  
Z.E 

m l B ~  

Immature 

VARIANCE (PC)  - I . 5  
( L B / I O 0  LB)  

GAS (NORMALIZED) ( L B / T O N )  (FA O I L )  
H2 0 . 5 1  0 . 1 7  
CD 3 . 5 6  1 . 1 9  
C02 7 . 7 5  2 . 5 9  
H2S 1 9 . 1 1  6 . 3 8  
C1 2 0 . 2 5  6 . 7 6  
C~ 1 0 . 4 6  3 . 4 9  
C 2 -  1 . 8 5  0 . 6 2  
: 3  6 . 1 5  2 . 0 5  
£ 3 -  2 . 8 9  0 . 9 6  
I - C A  0 . 8 5  0 . 2 8  
N-CA 2 . 1 3  0.71 
C4-- 1 . 9 2  0 . 6 4  
C5 1.74 0.58  
C6 1 . 6 7  0 . 5 6  
C7 0 . 7 3  0 . 2 4  
CB 0 . 0 0  0 . 0 0  
C9 0 . 0 0  0 . 0 0  

ADJUSTED YIELDS (NORMALIZED}  

E3 Z LIGHTER 

LB /TON SCF/TON L B / 1 0 0  LB 
F A O IL  

7 2 . 5  1 1 3 9 . 3  2 4 . 6  

SCRUBBED C3¢L ISHTER 
ELESS C02 t H2S ]  

4 5 . 7  8 6 0 . 1  1 5 . 5  

C4 Z HEAVIER 3 0 8 . 6  1 0 4 . 6  

TOTAL HYDROCARBONS 
I N C L .  H2 ¢ CO, LB /TON 
C4 t HEAVIER (GAL /TON)  

3 5 4 . 3  120 • 1 

3 5 . 7  

API GRAVITY 5. I 

C O M M E R C I A l . T E S T I N G  & E N G I N E E R I N G  C O .  D-108. 



3 GAS ANALYSIS  

SAHPLE NUHBER 
SAHPLE DESCRIPTION 

FISCHER ASSAY NO. 

~ . . 1 ~  u l l  o1~ mlc lao~!  m' lum°m I~IA I 
i i  INIJl~r 1~ I~11 M I m ~ o l i  old IMI I 

R F 3 - 0 2 3 4  
C ~ T ~ N o .  63.-136457, IC39 
PB 2 3 5 5  

COMPONENT MOLE PERCENT 
H2 
CO 
C02 
H2S 
C1 
C2 
C 2 -  
C3 
C3 -  
I - C 4  
N-C4 
C 4 -  
C5 
C6 
C7 
CG 
C? 
SUM 

AVERAGE HOLE MT 

8 . 1 0  
4 . 0 5  
5 . 6 1  

1 7 . B 3  
4 0 . 2 7  
1 1 . 0 6  

2 . 1 0  
4 . 4 4  
2 . 1 8  
0 . 4 7  
1 . 1 7  
1 . 0 9  
0 . 7 8  
0 . 6 2  
0 . 2 3  
0 . 0 0  
0 . 0 0  

1 0 0 . 0 0  

2 5 . 9 6  

LBS C IN  GAS/TON SHALE 

MT. PERCENT TOTAL CARBON 
MT. PERCENT SULFUR 

BTU VALUE OF GAS ( C A L C . )  

C3 ~ L IGHTER~ ( B T U / S C F )  
SCRUBBED C3 ~ L IGHTER ( ~ T U / S C F )  

MHOLE GASZ (~TU/SCF)  
SCRUBBED WHOLE GAS (BTU/SCF)  

G R O S S  

9 9 4 . 2 9  
1 1 5 9 . 2 5  
1 1 1 0 . 2 8  
1 3 0 1 . 3 5  

4 3 . 8 6  

5 3 . 7 6  
2 2 . 0 4  

NET 

? 0 6 . 7 0  
1 0 5 5 . 4 5  
1 0 1 4 . 8 9  
1 1 8 G . 2 9  

• [INCL. H2S t C023 
Identificze_ion: 

 -i-sta e  je= 
zslmm c=~k c=~ ~ 
Pzovi~oe #! Mine 
Plus 1/4" Rd. Scceen Fraction 

C O M M E R C l A L  TESTING & | N G I ~ I N 6  CO. D--109. 

e6 
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C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GENERAL, DFFIC[$ ~ ~ s  NORTH LA S&LLE S T R ~ Y ~  CHtC&G~). ILLt~DIS IIs0~O1 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

PLEASE ADDRESS ALL  CORRESPONDENCE TO: 
P.O. BOX ?.52. HENDERSON. KY  42420 

OFFICE TEL. IS02) 827-1187 

August 18, 1981 

~nd ~ Mmple Coal 
~ported ~ 

Providence #I M i n e  
Sample ~kenat  Providence, Kentu¢ky 

Sample talcen by CT&E 

Date=mmplec~ June 23, 1981 

S a m p ~ i d e n t ~ t i o n  
by CT&E Company 

Tri-S~ate Synfuels Project 
Island Creek Coal Company 
Providence No. 1 Mine 
M~nus 1/4" Rd. Screen Fractiom 
IC40 

Dale receive¢~ June 23, 1981 Analysis report no. 63-136455 

P R O X I M A T E  A N A L Y S I S  

MoL~ture 
Ash 

Volatile 
Fixed Carbon 

B~ullb. 
Sulfur 

~.Ic as Na~O 

SULFUR FORMS 
Pyritic Sulfur 

Sulfate Sulfur 
Organic Sulfur 

WATER SOLUBLE ALKAL|=-S 

% Weight 
As received Dry basis 

6.97 XXXXX 
18.55 19.94 
33.88 36.42 
40.60 43.64 

1o0.oo 
10858 11671 
4.22 4.54 
0.34 0.37 

2.66 2.86 
0.06 0.06 
1.50 1.62 

% Weight 
ULTIMATE ANALYSIS As received D~ basis 

FUSION TEMPERA'T1,JRE OF ASH 
lnitmt Deformation 

,m ==~ ~,,~, Sghening (H = W) 
,~ 1 c=,~ *~,~ Softening (H= 1.~W) 

Fluid 
% EOUILIBRlUM MOISTURE 5.38 

H~RDGROVE ~RINDABILITY IND_mX 6 0 . 7  at 
FREE SWELLING INDEX 6 

Moisture 6 . 9 7  XXXXX 
Carbon 5 9 . 0 6  6 3 . 4 8  

Hydrogen 4 . 4 6  4 . 7 9  
Nitrogen 0 . 8 4  0 . 9 0  
Chlorine 0 . 2 0  0 . 2 1  

t~_F 1 4 5 7 8  Sulfur 4 . 2 2  4 . 5 4  
Ash 18.55 19.94 

Oxygen (d~ 5.70 6.14 
i0o.o0 

MINERAL__ANALYSIS OF ASH % Weight Ignited Basis 

i ~TED 
zemperature of 
g ,~ t  r~:)Ov ~ l t q r ~ r ~ c  
rot  YOur P ~ l ~ , O n  

Silica, SiC= 4 6 . 2 6  
Alumina, AI=O= 1 6 . 9 0  

Titania. "rio= 0 . 7 8  

Ferric oxide, Fe:O= 
Na:O XX3CX ~ lime, CeO 

K=O ~ ~ Magnesia, MgO 
Potassium oxide, K:O 

Reducing Oxidizing Sodium oxide, Na:O 
2O5O OF 2 3 5 0  "F 
2 1 5 0  OF 2 4 0 0  =F Sulfur trioxide. SO-. 
2 1 8 0  °F 246U OF P h i .  pentoxide. P:O, 
2 3 0 0  OF 2 5 0 0  OF Strontium Oxide. SrO 

Barium Ox,cle. BaO 
3.25% Moistur~ ngane~-~ Oxiae. Mn=O= 

UncZetermined 

Silica Value 6 2 . 0 7  
Base: Acid Ra:io O. 50 

T:::  Temperature 2 3 1 2  

V2SCOSITY at critical viscosity 
2380°F = 180 poises 

20.67 
6.53 
1.07 
2.62 
0.93 

Fouling index 
0.5 

3.61 
0.1~ 
0.00 
0.13 
0 . 0 6  
0 . 2 9  

100.00 

Slagging Inoex " ~ . ~  
Re=~e~..fully sgbmit~ed. ~ .  3 

EN ,.EER,  CO. 

- s  N 

L-W. TAYLOR I l l .  M~nag~r. Central D=~=On "--~';-- ",J 
I ) -110.  =,,m,, v ~ , ,  

DYER 4D B R A N C H  LABORATORIE .5  S T R A T E G I C A L L Y  LOCATED IN PRINCIPA l .  C O A L  M I N I N G  A R E A S .  
T I D E W A T E R  AND G R E A T  I, A K E S  PORTS. AND R I V E R  L O A D I N G  FACIL IT IE .5  
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is i;Ulkl~r I o  IXE I~SmlCIO* ON 1NE | 
,x, .= ~ . . , ~  m , .  o- ..m mm,]  

C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GENERAL OPFICES: 128 NOI~TN ~ |A~.L~ L'rml~'[, ~NICJkQO0 II,;IINOIS ~ W l  AIIIIF, A ~ 812 

TEXAS EASTERN SYNFUELS, INC. 
Ho "us~on, T:~ 77001 

Ll*k PLEASE ADDRESS ALl` CORRESPONDINCI ' ro :  
P.O. BOX 752. HENDERSON. K Y  43430 

OFFICE TEl.. CS02) I1~.111r; 
January 4, 1982 

identlfi~tJon 

by C T i E  C o m p a n y  

IGnd of  sample 
repor ted m us Coal 

Providence ~i Mine 
Sample taken m Providence, Kentucky 

Sample  t a k e .  by CT&E 

Dmte mm,'np~ June 23, 1981 

Tri-Sta~e Synfuels Project 
Island Creek Coal Company 
Providence #I MAne 
Minus 1/4" R d .  Screen Fractlo= 
IC40 

Da~ mce~ June 23, 1981 

I" n 

Armm~is report no. 63-136455 

Caking Index (Damm's Method)= 16 - 17 

As Received Dry Basis 

Moisture, % 6.97 XXXX 

Fluorine (F) 1, ~g/g 49 53 

Mercury leg) 2, ~g/g 0.02 0.02 

i. 

. 

Preparation by oxygen bomb combustion; analysis by 
ion selective electrode. ASTM, Part 26, D3761-79 

Preparation by oxygen train combustion; analysis by 
flameless cold vapor atomic absorption spectroscopy. 
ASTM, Part 26, D3684-78 

C 
peel ~ 
Pm Ym,,r Pmm~t,m~ ,- w. ' rAvl`OR I . . ~ , m ~ . C , m m l D , , . , ~ ,  D-111..~.,.,.,.,.,.,.,DR}'.'; 

LT/mc ~ w m  
OVER 40 I R A N C M  L A B O R A T O R I E S  S T R A T E G I C A L L Y  I .OCATED IN PRINCIPA l .  COAl .  M I N I N G  A R E A S ,  

T I D E W A T E R  AND G R E A T  LAKES PORTS. A N D  R I V E R  I `OADING F A C I L I T I E S  



C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GENERAl OFFICES; 221 NORTH I.A SALI.E STREET, OHICAGO, ILLINOIS 11~1 AI~A CODE 312 "F'~ll-14~14 

k 
TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

zl L 
lim¢¢ 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX ?52. HENDERSON. KY 42420 

OFFICE TEL. 1502| 827-1187 

August 18, 1981 

Sampleident~cation 
CT&E Company 

Kind of sample 
mporte¢l to us 

Sample t ~ e .  at 

Sample 'taken by 

Date munpled 

Date receive~ 

Coal 

Providence #i Mine 
Providence, Kentucky 

CT&E 

June 23,  1981 

June 23, 1981 

Tri-State Synfuels Project 
island Creek Coal Company 
Providence No. 1 Mine 
Minus i/4" Rd. Screen Fraction 
IC40 

Alkalies, 

Analys~mpo~no. 

dry coal basis 
Water Soluble 

Sodium oxide, Na20, ppm 683 

Potassium oxide, K20, ppm 117 

% Ash in non water soluble coal = 18.25 

% Ash in original sample = 19.94 

63-136455 

Non Water Soluble 

8 5 8  

4 9 2 8  

Alkalies calculated to ignited basis from above: 

Ignited basis 

% Sodium oxide, Na20 0.SI 

% Potassium oxide, K20 2.76 

COMMERCIA'.. TESTING & ENGINEERING CO. ~ ~ + ~ + : ;  "+ " "  " 

i.+W.TAYLOR III .Mlnall l%Ctntnl! D,vlSiDn D-112. ~ ' ,  
l iem~r 

OvER 40 BRANCH LAI i lDRATORIES S T R A T E G I C A L L Y  LOC,&TRD IN PRINCIPAl,. COAl .  MIN ING AREAS.  
T IDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FAC l l . IT IES  

,e'+lll C~31:)v INl'141~Ptll,k41~ 
mot YGL~P PrOIBC'I,CIm 



SAMPLE NUHBER 
SAHPLE DESCRIPTION 

TERMINAL TEHP 
FISHER ASSAY NO. 

DATE : 1 2 / 0 2 / f 1 1  
R F 3 - 0 2 3 6  

C 2 r ~ L a b ~ o .  63-135455, ZC40 
946  DEG. F 
PB 2 3 5 4  

FISCHER ASSAY Y IELDS 

OIL  ( L B / T O N )  
(GAL/TON)  

API  GRAVITY 

AS ANALYZED 

3 0 2 . 4  
3 4 . 4  

3 . 0  

NORHALIZED 

306  • 7 
3 4 . 9  

3 . 0  

1 0 3 . 2  
1 6 8 4 . 8  

6 3 . 2  
7 . 6  

1 5 2 6 . 9  

GAS ( L B / T O N )  1 0 1 . 8  
(SCF/TON)  1 6 6 1 . 1  

WATER ( L B / T O N )  6 2 . 3  
(GAL/TON)  7 . 5  

SS ( L B / T O N )  1 5 0 5 . 3  

TOTAL ( L B / T O N )  1 9 7 1 . 8  2 0 0 0 . 0  

VARIANCE (PC) - 1 . 4  
( L B / I O 0  LB )  

GAS (NORHALIZED)  ( L B / T O H )  (FA O I L )  
H2 1 .OS 0 . 3 4  
CO 4 . 8 3  1 . 5 7  
C02 1 0 . 3 3  3 . 3 7  
H2S 2 1 . 4 1  6 . 9 8  
C~ 3 2 . 7 2  1 0 . 6 7  
C2 1 2 , 2 6  4 . 0 0  
C 2 -  2 . 0 6  0 . 6 7  
C3 6 . 3 3  2 . 0 6  
C 3 -  2 . 9 4  0 . 9 6  
Z -C4 0 . 8 6  0 . 2 8  
N-C4 2 . 1 4  0 . 7 0  
C 4 -  2 , 8 8  0 . 9 4  
C5 1 , 8 4  0 . 6 0  
C6 1 . 5 7  0 . 5 1  
C7 0 . 0 0  0 . 0 0  
C8 0 . 0 0  0 . 0 0  
C9 0 . 0 0  0 . 0 0  

ADJUSTED Y IELDS CNORHALIZED) 

C3 ¢ L IGHTER 

LB/TON SCF/TON L B / I O 0  LB 
F A O I L  

9 3 . 9  1 6 2 9 . 0  3 1 . 1  

SCRUBBED C3¢LIGHTER 
ELESS C02 ~ H2S3 

6 2 . 2  1 3 0 2 . 1  2 0 . 6  

C4 ~ HEAVIER 3 1 6 . 0  1 0 4 . 5  

TOTAL HYDROCARBONS 
I N C L .  H2 ~ CO, LB/TON 
C4 ; HEAVIER (GAL /TDN)  

3 7 8 . 2  1 2 5 . 1  

3 6 . 8  

API  GRAVITY 5 . 8  

C O M I V I E R C I A L ' r E S ' r l N a  & E N G I N E E R I N G  C O .  I)--113. 

q r •  com~ Wmmmmima 
'You, Prcm~,(m 

me 



. 3  GAS ANALYSIS 

r ~ ~ I~SCLOSUI~F. dmqPle, PDR'dr a~aTA ] 
/ ISSUBJI3b"L"rO ,HE RE~RCTIClN ON ~ i 

SAMPLE NUMBER 
SAMPLE DESCRIPTION 

FISCHER ASSAY NO. 

R F 3 - O 2 3 &  
C~¢~-LabSk>. 63-136455, It40 
PB 2 3 5 4  

H2 
CO 
C02 
H2S 
C1 
C2 
C 2 -  
C3 
C 3 -  
I - C 4  
N - C 4  
C 4 -  
C5 
C& 
C7 
C8 
C? 
SUM 

COMPONENT HOLE PERCENT 

AVERAGE HOLE MT 

1 1 . 7 9  
3 . 8 8  
6 . 2 8  

1 4 . 1 2  
4 6 , 0 0  

9 . 1 6  
1 . 6 5  
3 . 2 3  
1 . 5 7  
0 . 3 3  
0 ° 8 3  
1 . 1 6  
0 . 5 8  
0 . 4 2  
0 . 0 0  
0 . 0 0  
0 . 0 0  

1 0 0 . 0 0  

2 3 , 2 2  

LBS C I N  GAS/TON SHALE 

MT. PERCENT TOTAL CARBON 
WT. PERCENT SULFUR 

BTU VALUE OF GAS (CALCo)  

C3 t LZGHTER¢ ( B T U / S C F )  
SCRUBBED C3 Z L IGHTER ( B T U / S C F )  

MHDLE GAS~ ( B T U / S C F )  
SCRUBBED UHOLE GAS ( B T U / S C F )  

GROSS 

9 4 2 . 0 3  
1 Q 6 1 . 7 9  
1 0 2 6 . 6 0  
1 1 6 1 . 9 0  

5 6 . 4 8  

5 4 . 7 2  
1 9 . 5 2  

NET 

8 5 6 . 3 1  
9 6 3 . 5 9  
9 3 5 . 3 7  

1 0 5 7 . 2 8  

* [ I N C L ,  H2S ¢ CD25 

Zde-~ f iC :Z¢  %CrZ= 

¢=i-state ~ P~je= 
Zslan~ Czeek Coal 
l>=oviQeno~ #i 
Minus i/'4" I~L Sczeen Fraction 

C O M M E R C I A L ' t E S T I N G  IE E N G ~ I ~ B R I N G  CO. ~ - I I & .  
,B,,lal CODv WIl~ePmdlrk¢,~ 

FOr ~'our Prcltel~DDn 



_ i  

I umoAmr . ,~w~m'o* , ' l ~  I 
I ~ , , ~ , N m ~ ' . ~ , O - ' M  I 

- i,,o,.,~ . , ,~.. , ,E,, ,w. ~ ~ , , m . .  I 

C O M M E R C I A L  T E S T I N G  R, E N G I N E E R I N G  C O ,  
GE~EItAL OI~Pa~,ES: ~1i NOWr~ LA SALLE k'TllET. ~HIGAGO. ILMI~OI$ ~ AREA COO~ :111 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

L?L PLEASE ADDRESS ALL  CORRESPONDENCE TO: 
P.O. I O X  ? ~ .  N|NOIR,$ON, KY,II~I~D 

OFFICE TEl.. ( ~ !  1127.1187 
September 18, 1 9 8 1  

Sample identtrma~n 
W CT&E Company 

IOnd ~ ~mple 
nq~nedm ~ Coal 

Island Creek #9 M i n e  
Sample~Mn m Madisonville, Ke~ttucky 

Sam~e m~n ~ CT&E 

D~esm~o~d June 23, 1981 

D~mce~ June 23, 1981 

Tri-State Synfuels Project 
Island Creek Coal Company 
No. 9 Mine 
Plus 1/4" R~. Screen Frac~icm 
IC42 

~um~ repo~ no. 63-136140 

TUMBLER TEST FOR COAL - ASTM D 441-45 (1975) 

II 

Average of 
Sieve O~enin~ 

Weight 
P~ained on Passing Percent Inches Factor Product o f  

(1 )  (2 )  ( 3 )  (1 )  x (3 )  

1.06 in. 1.50 in. i00.0 1.280 1 i00.0 = S 

1.06 in. 1.50 in. 53.9 1.280 1 53.9 
0.750 in. 1.06 in. 23.9 0.905 0.7 16.73 
0.530 in. 0.750 in. 5.1 0.640 0.5 2.54 
0.375 in. 0.530 in. 1.7 0.452 0.35 .611 
0.0469 in. 0.375 in. 2.6 0.211 0.16 .420 
0.0117 i n .  0.0469 in. 2.1 0.029 0.023 .0485 

0.0117 in. 10.7 0.006 0.005 .0533 

Total (S~ of products (i) x (3) 74.30 = s 

Friability, 25.5 percent: with dust index of ii 

~i ~ w m  
re,  r e , ,  P , m ~ , ~  ; T / m c  L.W.'rAVLOR I,.  ~ ' W .  C,~, ,  D , ~ ' .  D--12t*. ~'..;,1~.'~ 

( :a~w m 
OVER 40 BR ":CM L A D O R A T O R I | $  I T R A T E G I C A L . L . Y  L O C A T E D  IN P R I N C I P A L  C O A L  M I N I N G  A R E A S .  

T I D E W A T E R  AND G R [ A T  L A K E S  PORTS. A N D  R I V E R  L O A D I N G  F A C I L I T I E S  
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="~ I ,SSU~-rTOT,~'n~C~.~ONW,= I 

C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GENERAL OlrlrlCES: 228 NORTH LA SAI,I.E STREET. GHIGAGO, ILL1NDI5 iIO~l - AREA CODE 312 72tk-14:14 

P.O. BOX 752, HENDERSON, KY 42420 
OFFICE TEl,. (S02) 827-1187 

J a n u a r y  2 ,  19 82 
~ EXAS EASTERN SYNFUELS, INC. 

Houston, TX 77001 

Sampleidentification 
CT&E Company 

Kind of ~amDla 
repone~ to us Coal 

Island Creek #9 Mine 
Sample token at Madisonville, Kentucky 

Sample taken by CT&E 

Date sampk~ June 23, 1981 

Tri-State Synfuels Project 
Island Creek Coal Company 
No. 9 Mine 
Plus 1/4" Rd. Screen Fraction 
IC42 

Dsle rece~c~ June 23, 1981 

Ana~s~ mpo~ no. 63-136140 

Caking Index (Damm's Method) = 13 - 14 

As Received Dry. Basis 

Moisture, % 7.08 XXXX 

Fluorine, (F) I, ug/g 150 160 

Mer~ry, (Hg) 2, ug/g 0.I0 0.Ii 

. 

. 

Preparation by oxygen bomb combustion; analysis by 
ion selective electrode. ASTM, Part 26, D3761-79 

Preparation by oxygen train combustion; aD.alysis 
by flameless cold vapor atomic absorption 
spectroscopy. ASTM, Part 26, D3684-78 

~a, CoOv W m e ~ e ~  

Reme=~u,Ev =ulwnitt~. -, ~ "  - 
CO MM ERCIAL TESTING & ENGINEF.RING CO. ., ~ . , ~ = = . i ~ . ~ .  

l,. W. TAYLOR It[, =~limlger, Central Dav,siofl ~L..125. - -"~'-" • 
L T / m c  ¢,.,.,, 

DVEr ,,D a R A N C H  L A I S D R A ' . ~ I E S  S T R A T E G I C A L L Y  LOCATED IN PRINCIPAL COAl .  M IN ING AREAS,  
T IDEWATER ,I~NO GREAT I,AKES PORTS. AND RIVER l ,OADING F A C I L I T I E S  
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! ! 
I s ~ s ~ T T o ~ n ~ w ~ n ~ a u ~  I 

C O M M E R C l A L  T E E T I N G  & E N G I N E E R I N G  C O .  
GENIrlq~V. OIrPlC:~: ~ ItlOIrrH LA reAl.LIE Irr11ELrr. CHICAQO. ILLINOIS e0$01 AllEA C;OD~ ~ i m ,.., 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

d•l•__m PLEASE ADDRESS ALL. CORRESPONDENCE TO:. 
F.0. BOX 752. HIENDERSON. KY 

OFFICE TEL. (S0~) 82"1-111~ 

i~.w .qwe 

A u g u s t  18, 1981 

Samp~ ~enfi~afion 
by CT&E Company 

~nd ~ n r n p l e  C o a l  
reposed ~ 

Island Creek %9 Mine 
Sam~emken ~ Madisonville, Kentucky 

Smn~emken by CT&E 

D~e~m~ June 23, 1981 

D~e-~ed June 23, 1981 

I 

Analysis repo. rt no. 

Tri-State Synfuels Project 
Island Creek C o a l  Company 
No. 9 Mine 
Plus I/4" Rd. Screen FracT.io~ 
IC42 

63-136140 

Alkalies, dry coal basis 
Water SOluble Non Water Soluble 

Sodium oxide, Na20 , ppm 757 1107 

Potassium oxide, K20 , ppm 137 8048 

% Ash in non water soluble coal = 25.15 

% Ash in original sample = 27.69 

Alkalies calculated to ignited basis from above: 

Ignited basis 

% Sodium oxide, Na20 0.71 

% Potassium oxide, K20 3.25 

LT/kmc 

,~l Corn, vWnemt,tu~ 
or YOur II~OtllC2m~ 

o . . 

Resmect~ui|y suf~mirr, ecf. ~ ~ .  
COMIdERCtAL'TF.STING & ENGINEERING CO. ~. 

L. W. "tAYLOR I l l .  IkhlwaiN~'. OMttlI~I O~AJliOrt 
D-12b. ~ 

OVER 40 BRANCH r , .AI IORATORIE$ STRAT .~ ICA/ , .LY LOCA' rED IN PRINCIPAL COAL M I N I N G  AREAS.  
'TIDEWATER AND GREAT LAKES FORTS. AND R IVER LOADING FACIL I " r lE$  

! I 



" t  SAti;LE HIIH~:EF~ 
~,~HPLE ~ESCRZPTZOH 

TERHINAL TEHP 
FISHER ASSAY ND. 

FISCHER ASSAY YIELDS 

OIL  ( L B / T O H )  
( G A L / T D N )  

APZ ~RAUZTY 

GAS ( L B / T D N )  
(SCF/TON)  

WATER ( L B / T O N )  
( G A L / T D N )  

SS ( L B / T O N )  

TOTAL ( L B / T O H )  

IIATE : 1 1 / 1 7 / ~ 1  
R F 3 - O 0 0 7  

C ~  I z ~  1~o. 63-136140, ZC42 
941 DEG. F 
PB 2333 

AS ANALYZE~ 

2 3 0 . 2  
2 6 . 2  

2 . 7  

9 9 . 1  
1 5 3 4 . 4  

S 0 . 6  
9 . 7  

1 5 7 7 . 4  

2 9 B 7 . 3  

NORHALZZE~! 

231  o7 
2 6 . 3  

2 . 7  

9 9 . 7  
1544.3 

B1.1 
9.7 

15B7.5 

2 0 0 0 . 0  

m ~ w 

~ o E I  
~ ' 1  

VARIANCE (PC)  - 0 . 6  
(LB/IO0 LB) 

GAS (HORHALZZE~) (LB/TON) (FA OIL) 
H2 0.85 0 . 3 7  
CO 5.06 2 - 1 B  
C02 1 4 . 2 1  6 . 1 3  
H IS  2 6 . 4 2  1 1 - 4 0  
C1 2 7 . 0 7  1 1 . 6 B  
C2 9.91 4.2B 
C 2 -  2 . 1 7  0 . 9 4  
C3 4 . 8 4  2 . 0 9  
C 3 -  2 . 7 2  1 . 1 7  
Z -C4  0 . 3 8  0 . 1 6  
H-C4 1.13 0 . 4 9  
C4 -  1 . 8 1  0~78 
C5 1 . 3 B  0 . ~ 9  
C6 1 . 1 0  0 . 4 7  
C7 0.64 0 . 2 B  
C8 0 . 0 0  O . 0 0  
C? 0 , 0 0  0 . 0 0  

A~JUSTED YIELDS (NORHALZZED) 

C3 & LIGHTER 

LB/TON S C F / T D H  LB/IO0 L~ 
F A OIL 

93.3 1507.6 40.5 

SCRUBBE~ C31LZGHTER 
ELESS C02 i H2S3 

5 2 . 6  1 0 9 1 . 5  2 2 . 9  

C4 & HEAVIER 2 3 8 . 2  1 0 3 . 4  

TOTAL HYIIROCARBDHS 
I N C L .  H2 i COl LB/TOH 
C4 ¢ HEAVIER (GAL/TON)  

2 9 0 . B  1 2 6 . 3  

2 7 . 6  

APZ GRAVITY ~ ~ . ~  

C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  ~-127. 
r Ji l l ,  h i :  C O D v  WB11r~r*'ltG 

I : :Dr  %'Ou~" I~ r c~ l r t - ' t , p ,~  

-a6~S 
L?L 
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( 

Cr&E Lab No. : 63-136140 
ZC-42 GAS ANALYSI~ 

SAMPLE NUHBER 
SAHPLE DESCRIPTION 

FISCHER ASSAY N0.  

I s.~m~wlmn~'~, o.tm I 

R F 3 - O 0 0 7  
'CTr~-LabNO. 63-136140, 1C42 
F~ 2 3 3 3  

I H2 
CO. 
C02 
H25 
C1 
C2 
C 2 -  
C3 
C 3 -  
I - C 4  
N-C4 
C 4 -  
C5 
C6 
C7 
C8 
C9 
SUM 

COHPONENT HOLE PERCENT 

AUERAGE HOLE WT 

1 0 . 4 6  
4 . 4 4  
7 . 9 2  

1 9 . 0 2  
4 1 . 5 2  

8 . 0 8  
1 . 9 0  
2 . 6 9  
1 . $ 8  
0 . 1 6  
0 . 4 8  
0 . 7 9  
0 . 4 8  
O.Z2 
0 . 1 6  
0 . 0 0  
0 . O 0  

IO0.00 

2 4 . 4 6  

LBS C IN  GAS/TON SHALE 

MT. PERCENT TOTAL CARBON 
WT. PERCENT SULFUR 

~TU U~J..UE OF GAS ( C A L C . )  

C3 & L IGHTER*  ( B T U / S C F )  
SCRLrBBED C3 Z LIGHTER ( ~ T U / S C F )  

WHOLE GASZ ( B T U / S C F )  
SCRUBBED WHOLE GAS ( ~ T U / S C F )  

GROSS 

B G 7 . 2 4  
1 0 5 3 . 5 5  

9 5 3 . 3 5  
1 1 3 B . 6 3  

4 7 . 8 1  

4 7 . 9 7  
2 4 . 9 4  

NET 

8 0 7 . 5 9  
9 5 6 . 8 5  
8 6 9 . 3 2  

1 0 3 6 . 4 B  

= [ I N C L .  H2S & C023 
l~tification: 

z s z = ~  Crsek c o ~  c = ~ a ~  
1~o. 9 P.L,~ 
PlUS 1/4" ~c~ S~en FracT/on 
IC42 

C O M M E R C I A L ' r E S T I N G  & E N G I N E E R I N G  C O .  0 - 1 2 8 .  

416 LTL 



r ,dl6";' 

C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
,,G1ENIC,R&, L OIL'FIGES: 228 NORTH LA SALLE STRE~T~ CHICAGO., I,LLINDIS 6~,q01 AREA [~ODI=,..S'I:P ?'~I~,..IM~I 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

Z T K  PLEASE ADDRESS ALL CORRESPONDENCE TO. 
P.O. BOX "/52. HENDERSON. KY 42420 

OFFICE TEL. (5021 827-1187 

August 17, 19BI 

Kind of rd,nple 
reported to us 

Sample taken at 

Sample taken by 

Date sampled 

Coal 

Island Creek #9 Mine 
Madisonville, Kentucky 

CTKE 

June 23, 1981 

Sample identification 
by CT&E C o m p a n y  

T=i-Sta~.e Synfuels :Project 
island Creek Coal Company 
No. 9 M i n e  
Minus I/4" Rd. Screen Fraction 
IC43 

Date received June 23, 1981 Analysis-eport n0. 63-136141 

% Weight 
PROXIMATE ANALYSIS As rec:elved Dry basis 

Moisture 9 . 5 4  XXXXX 
Ash 2 0 . 7 5  2 2 . 9 4  

Volatile 3 1 . 2 4  3 4 . 5 3  
Fixed Carbon 3 8 . 4 7  4 2 . 5 3  

Y6~. oo ~ oo 
Stu/Ib. 9 9 5 7  1 1 0 0 7  
Sulfur 3.67 4.06 

Ale as Na=O 0.57 0.63 

SULFUR FORMS 
Pyritic: Sulfur 2 . 2 5  2 . 4 9  

Sulfate Sulfur 0 . 0 1  0 . 0 1  
Organic Sulfur 1.41 1.56 

4,06 WATER SOLUBLE ALKALIES 
Na:O 

K~O XXXX XXXX 
XXXX XXXX 

FUSION TEMFERATURE OF ASH Reducln~ 

ULTIMATE ANALYSIS 

Moislure 
Carbon 

Hydrogen 
Nitrogen 
Chlorine 

MAF 14284 Sulfur 
Ash 

Oxygen (cliff) 

MINERAL ANALYSIS OF ASH 
SiliGa, SiOa 

Alumina, Ai=O~ 
Titania, "riO= 

Ferric: oxide, Fe:O= 
Lime, CaO 

Magnesia, MgO 
Potassium oxide. K=O 

Sodium oxide, Na=O 
Initial Deformation 2 1 2 0  eF 2 5 5 0  "F 

., c,,, ~,,r~, Softening (H = W) 2 2 0 0  =F "F Sulfur trioxide. SO o 
,~,, r.~,ew.~ Softening (H=,~W) OF 2 6 0 0  OF Phos. pentoxide. PrO: 

2 2 5 0  =F 2 6 2 0  OF Stromium Oxide. SrO 
Ruid 2350 2680 

% EOUILIBRIUM MOISTURE../ __ Barium Oxide. SaC 
HARDGROVE GRINDABILITY INDEX1"_ I U  _ . _ Manganese Oxide. Mn=O. 

FREE SWELLINS INDF..X~ Z"  U a t  4 . 4 0  % . ~ o l s ~ u r e  Undelen'nined 

Silica Value 
Base: Acid Ratio 6 7 . 0 4  

T:~: Temperature 0 . 4 1  
2402 

~MATED VISCOSITY at critical viscosity 
temperaUure of 2450°F = 290 poises 

,~,hBI ~4~113y ~al111Pt'~larJrJ~ 

% We|ght 
As received Dry bas.__....~ 

9 . 5 4  X}D:XX 
5 5 . 2 7  6 1 . 1 0  

3 . 8 3  4 . 2 3  
0 . 9 7  1 . 0 7  
0 . 0 8  0 . 0 9  
3 67 4.06 

20.75 22.94 
5.89 6.51 

4 8 . 6 9  
18.48 
0.81 

17.44 
5 . 2 0  
1 . 2 9  
2.87 
O .87 

4.0~ 
0.22 
0.00 
0.05 
0 . 0 5  
0 . 0 0  

Fouling Index 3.OO. OO 
R Slagging Index 0 . 4  

,=~=,-,,v ,,,b=i,,,~ 1 . 7  ~ ~  

L.W.TAYLOR Ii|,Mlnlge'J'..~lnl~rill~)lvllllDt~ ] ) -129.  -~ " : ' ~ -  • 
¢=,amf Membm" 

0VER 40 BRANCH LABORATORIES STRA' rEGICALLV LOCATED IN PRINCIPA, L COAL lU'INING AREAS. 
TIDEWATER AND GREAT LAKES PORT...;. AND RIVER LOADING FACILIT.~.S 

| I 



III IIBIdlCT "lrO T i t  IITMC';lOw Oil 1Ni I 
,,lil~l~ I~illE Kit f i l l  IqlOIcr o~' Tpli i I ~ l l  I 

C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GENEIqN. OFFICES: ~ NOI~TN LA &ALI.E ~ .  ~ICAGO. ILLI**OI| 10101 ARIA ~ : I |  

~ TEXAS EASTERN SYNFUELS, INC. 
Houston, TX 77001 

AL PLEASE ADDRESS ALl ,  CORRESPONDENCE TO: 
PJ~. BOx ?E2. HENDERSON. KY 42420 

OFFICE TEL  (SI~I ll27-111P 

J~uary 2 ,  1982 

mnd ~mp~ 
mpmled to m Coal 

Island Creek 19 Mine 
8amp~ Udmn ~ Maclisonville, Kentucky 

Slmq~o rake. by CT&E 

Dmte umpk~ June 23, 1981 

Dam mceh~d June 23, 1981 

Samp~ Mkmmicabon 
by CT&E Company 

Tri-State Synfuels Project 
Island Creek Coal Company 
No. 9 M/n.- 
Minus 1/4" Rd. Screen Fraction 
IC43 

63-136141 

Caking Index (Damm's Method) = 13 - 14 

As Received Dry Basis 

5:oisture, % 9.54 XXXX 

Fluorine (F) i, ug/g 140 150 

Mercury (Hg) 2, ug/g 0.08 0.0g 

i. 

. 

Preparation by oxygen bomb combustion; analysis by 
ion selective electrode. ASTM, Pal-t 26, D3761-79 

Preparation by oxygen train combustion; analysis 
by flameless cold vapor atomic absorption 
spectroscopy. ASTM, Part 26, D3684-78 

w v ~ l , ~  L T / m c  L.W."r,*~YLOR.LMmI~..Ce,.,'.~O,v,.,Cm 9-130. - -~ '~ '~ "  

OVER 40 BRANC~I t . k i 0 1 q A T O R I E S  S?RAT leGICAI .LY  LOCATED IN PRINCIPAl .  ( :OAf .  M IN ING AREAS,  
T IDEWATER &ND GREAT  LAKES PORTS. AND RIVER LOA: ) ING F A C I L I T I E S  



I~ .ll41 
I ~s s . ~ o  ~E _ ~ '  ~ _ !  

C O I ~ M E R C I A L T E S T I N G  & E N G I N E E R I N G  C O .  
UENERAL OFFICES: 221 NORTH LA ~;ALL¢ STREET, CHICAGO. ILLINOIS 104~1 ARE/, .~ODE '~12 72t~434 

' ~ _ _ = _ _ .  F /SUE ADD~E~; ALL CORRESPO.CENCE "TO. 

1late| qme 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 August 17, 1981 

SamD~ Jdmn~=at ion 

Ki.cl o~ sample 
rel~rtecl to us 

Simple takon at 

Simple bike. by 

~ e  s a m ~  

Coal 

Island Creek %9 Mine 
~disonville, Kentucky 

CT&E 

June 23, 1981 

Tri-State Synfuels Project 
Island Creek Coal Company 
No. 9 Mine 
Minus 1/4" Rd. Screen Fraction 
IC43 

Date ~ June 23, 1981 

Analysis r e l ~  no. 
63-136141 

Alkalies, dry coal basis 
Water Soluble 

S~dium oxide, Na20, ppm 719 872 

Potassium oxide, K20, ppm 137 6121 

% Ash on non water soluble coal = 20.75 

% Ash in original sample = 22.94 

Alkalies calculated to ignited basis from above: 

ignited Basis 

% Sodium oxide, Na20 0.73 

% Potassium oxide, K20 3.01 

Non Water Soluble 

LT/kmc 

For YOu, I~sq~-t~o~ l..W. TAYLOR III.  Monitor. Cimtml D,vil;on D--~.~.. " "J~'~"" " 
MemlRT 

C~VEiR 4D BRANCH LABORATORIES STRA"rI=GICALLY LOCATED IN PRINCIPAl. COAl. MINING AREAS. 
"IrlDt~W,IkTiER AND GREAT LAKES PORTS; AND RIVER LOADING FACILITIES 



2 SAHPLE NUH~ER 
SA:tPLE DESCRIPTION 

TERNINAL TENP 
FISHER ASSAY NO. 

DATE : 1 1 / 1 8 / 8 1  
~F 3 - 0 0 0 9  
C ~ Z ,  abl~o.  63-236141, ZCA3 
932  bEG. F 
PB 2 3 ~ 5  

FISCHER ASSAY YIELDS AS ANALYZED NORHALIZED 

2 4 9 . 2  
2 8 . 2  

2 . 3  

9 7 . 9  
1 5 9 2 . 7  

7 8 . 2  
9 . 4  

O I L  ( L ~ / T D N )  2 4 7 . 4  
(GAL/TON)  2 8 . 0  

• APZ GRAVZTY 2 . 3  

GAS ( L ~ / T O N )  ~ 7 . 2  
(SCF/TON)  1 5 8 1 . 1  

WATER ( L B / T O N )  7 7 . 6  
(GAL/TON)  9 . 3  

SS ( L ~ / T D N )  1 5 6 3 . 3  1 ~ 7 4 . 7  

TOTAL ( L ~ / T O N )  1 9 8 5 . 4  2 0 0 0 . 0  

VARIANCE (PC)  - 0 . 7  
( L ~ / I O 0  L g )  

GAS (NDRHALZZED) ( L B / T O N )  (FA O I L )  
H2 1 . 0 7  0 . 4 3  
CO 5 . 7 2  2 . 2 9  
C02 1 3 . 3 2  5 . 3 4  
H2S 2 0 . 8 8  8 . 3 8  
C1 2 8 . 7 2  1 1 . 5 3  
C2 1 1 . 6 5  4 . 6 8  
C 2 -  2 . 3 7  0 . 9 5  
C3 5 . 2 8  2 . 1 2  
C3 -  2 . 9 6  1 . 1 9  
I - C A  0 . 4 1  0 . 1 6  
N-C4 1 . 2 3  0 . 4 9  
C 4 -  1 . 9 7  0 . 7 9  

1 . 0 0  0 . 4 0  
C6 0 . 6 0  0 . 2 4  
C7 0 . 7 0  0 . 2 8  
C8 0 . 0 0  0 . 0 0  
C9 0 . 0 0  0 . 0 0  

ADJUSTED YIELDS (NORHALIZED)  

C3 ~ LIGHTER 

LB /TOH SCF/TON L D / I O 0  LB 
F A O I L  

9 2 . 0  1 5 5 8 . 0  3 7 . 2  

SCRUBEED C3¢LIGHTER 
CLESS C02 ¢ H2S3 

5 7 . B  1 2 1 1 . 2  2 3 . 4  

C4 ¢ HEAVIER 2 5 5 . 1  1 0 3 . 1  

TOTAL HYDROCARBONS 
I N C L .  H2 & CO, LB/TON 
C4 ¢ HEAUZER (GAL/TON)  

3 1 2 . 9  1 2 6 . 5  

2 9 , 4  

APZ GRAVITY 4 . 5  
C O M M E R C I A J .  T E S 3 " I N G  & E N G I N E E i ~ I N O  C O .  D-132. 

-qpnal COPy Wateq~t~tcm: 
Fer YOu" P~lc l~c~ 

~4S ,dL 



(>~:; ,',;:~LYSIS 

SAHPLE NLIHBER 
SAHPLE DESCRIPTION 
FISCHER ASSAY NO. 

RF 3 - 0 0 0 9  
CT&E Lab No. 63-136141, IC43 
F'B 2335 

COMPONENT MOLE PERCENT 
H2 
CO 
C02 
H2S 
C1 
C2 
C2-  
C3 
C3- 
I - C 4  
N - C 4  
C 4 -  
C5 
n6 
C7 
C8 
C9 
SUM 

AVERAGE HOLE WT 

1 2 . 7 3  
4 . 8 6  
7 . 2 0  

1 4 . 5 7  
4 2 , 7 1  

9 . 2 1  
2 . 0 1  
2 . 8 5  
1 . 6 8  
0 , 1 7  
0 * 5 0  
0 . 8 4  
0 . 3 4  
0 . 1 7  
O.17 
0 . 0 0  
0 . 0 0  

100.00 

2 3 . 2 9  

LBS C IN GAS/TON SHALE 

WT, PERCENT TOTAL CARBON 
WT. PERCENT SULFUR 

BTU VALUE OF GAS (CALC.) 

C3 ¢ LZGHTER~ (BTU/SCF) 
SCRUBBE~ C3 ; LIBHTER (BTU/SCF)  

WHOLE GAS~ (BTU/SCF) 
SCRUBBED WHOLE GAS (BTU/SCF) 

GROSS 

9 0 5 . 8 9  
1042~87 

7 6 3 . 9 0  
1213 .21  

5 0 . 7 7  

5 1 . 8 7  
2 0 . 0 8  

NET 

8 2 3 . 9 8  
9 4 6 . 9 9  
878 .21  

1 0 1 2 . 8 9  

=EINCL, H2S ~ C023 
" Iden t i f i ca t ion :  

I~nal C.OD~, tht*trrmarkea 
For ~d~llr #=fOIB~,Ofl 

66 

~-s~.a~ s ~  ~ O e =  
island (k, ee.k ~ O:mpany 
No. 9 Mine 
Minus 1/4" Rd. Screen Frac t ion  

C O M M E R C I A l . T E S T I N G  lk ENGIN~JE~ING CO. D-133. 



APPENDIX D-8 

M a r i s s a  Bi~e - Z!l£nois Bo. 6 Seam 

PB..-25 - T o t a l  P=oduct :=  a - . o  

P]5-2fi - 2 "  R d .  = l / & "  R d . :  a....d, f - .k . ,  n , -o  

P3--2? - 1 / 4 "  Ed. x O= a - d ,  f i r . ,  

I)-135 

D-143 
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! I 
I s m w : . r ~ . e M m , m m m , ~  I 

C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  

M W  

k TEXAS EASTERN SYNFUELS 
HOUSTON, TX 77001 

aREA ~@~ wr~ I , ~  

PLEASE ADORrr.I~ ALL CORRESPONDENCE TO: 
16130 VAN DRUNEN RD. P.O. llOX 127 

SOUTH HOI.I.AND, IL 110~2 
OFFICE TEL. 1312) :!G4-1173 

Februa~3r 5,  1982 

reported to us 
• T r i - S t a t : e  S ~ n f u e l s  P = o j e c t  

Sample taken ~ ~ z ' i s s a  l ~ n e  Peabody  C o a l  Coml~ny  
R a n d o l p h  Co~mty ,  l l l i r ~ i s  M a r i s s a  H£ne  

Sample taken by C~r,~ Cz'ul lhed R a y  C o ~ .  TOt . i l l  l ~ O d U ¢ ~ .  
PB-25  

Date umpled J t m e  2 3 .  1981 

Date received ,.Tune 2 3 ,  1981  Analysis report no. 7 1 - 7 4 2 9 8  

% W e t ~  % W ~ , t  
PROX~MATS ANALYS~S AS T e o e ~  Dry ~ u  Lq.lqMATF. ANAL'n;S As reoe~e~ 

Momure 1 5 . 1 9  XXXXX ~ , u r e  1 5 . 1 9  X X ~ X  
Ash 2 7 . 5 7  3 2 . 5 1  Carbon 4 4 .  "/6 52 • 7 8  

Vo~tile 2 7 . 5 3  3 2 . 4 6  HyOrogen 3 • 12 3 . 6 8  
F',,,ec~ Carbon 2 9 . 7 1  3 5 . 0 3  Nitrogsn 0 . 6 4  0 . 7 6  

100 • 00  100  • 00  Chlorine 0 . 1 4  0*  3.6 
B~u/Ib. 7 9 5 7  9 3 8 2  ~ 1 3 9 0 1  Sulfur 3 . 0 7  3 . 6 2  
Sulfur 3 . 0 7  3 • 62 Ash 2 7 . 5 7  3 2 . 5 1  

JUk. as N~O 0 . 8 3  0 . 9 8  Oxygen (die) 5 . 5 1  6 . 4 9  
1oo.oo 

Pyritic Sulfur 1 . 8 6  2 . 1 9  $ilicL SiO= 
Suffate Sulfur 0 . 0 2  0 . 0 3  Alumina. Al~O~ 18 • 21 

Organic Sulfur 1 . 1 9  1 . 4 0  Tanla. ~ 0 . 8 0  

WATER SOLUBLE ALKAL/ES Ferric oxide, F~0~ 9 .9 " ;  
Na:O ~ XXXX Lime. CaO 4 . 8 0  

K:O XXXX XXX:X M~rmia ,  MgO 1 . 4 8  
PoUmium oxide. K~O 2 • 33  

FUSION TEMPERATURE OF ASH Reducin~ ~ Sodium oxMe. N~O 1 . 4 9  
initial Deformation 2].10 *F 2170 "iF 

, . . , c ~ , . , ~  Sofzenir.~ 0-1:W} 2330 *F 2420 *IF Su,urtrioxicle. S03 4 . 5 5  
• ~ . , c ~ w ~  Softening (H=~W) 2 3 7 0  "F 2 4 8 0  "F Phos. pentoxicl. P:O: 0 . 1 9  

Ru~ 2 5 8 0  "F 2 6 3 0  "F S~mmium Oxide, SrO 0 . 0 0  
% EOUILIBRIUM MOISTURE 1 0 . 8 9  Barturn Oxide. SO0 0 . 1 0  

HARDGR0"~- GRINDABILITY INDEX 76 (~5.30~; zao';s1~l.Iz'e Mangarmse Oxide. Mr~O. 0 . 0 6  
FREE SWELLING INDEX 1- -1 /2  Un0eterminecl 1 • 34 

Silica Value 7-4.09 Fouling Inclex 0 . 4 0  
Base: Aci0 Razio 0 . 2 ?  Sla~ging Inclex 0 9 8 . . ~ r ~  

T:,  c T e m p e ~ r e  2 6 0 0  C O U u e R ~ ~ ; ~ O  ". I N G ~ m , N S  CO. . : . £ ~ .  .. 

e .  ~ --atu~e o£  2 5 9 0 " 1  = - 5 4 0  ! ~ i s e s  

,~, c~v m m m r , ~  I~.A ~O~,SiR. Mm~W. M,am~ DMs,e~ 

OVER 40  0 R A N C M  I . A B D R A ' r O R I | $  | ; T R A ' r | G I C A L L Y  LOCATED IN PIqlN~. i l )AL COAL  M I N I N G  A R E A S .  
T I D E W A T E R  AND .~RI~AT L A K E S  P~R'I 'S,  AND R I V E R  ' -OAOING I~A : I I , , IT IE$  

h 
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C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C:O. 

TEXAS EASTERN Synfuels, 
Houston, TX 77001 

GENERAL  OFF ICES :  ; ~B  NORTH LA  SALVE  ~ rREET ,  CH ICAGO.  I LL INOIS  (~D1  AREA CODE 312  
. . . . . .  

Inc. ~ebruary 5, 1982 

Sample identification 
by CT&E COMPANY 

IOncl o~ sample C o a l  
reported to u~ 

S~nple taken at Marissa Mine 
R~ndolph County, ~ndiana 

Samp~ token by CTGE 

D ~ t e  Mm~]~ June 23, 1981 

~ e  ,e~,eivecl June 23, 1981 

Tri-State Synfuels P r o j e c t  
~ e a b o d y  C o ~ l  Company 
Marissa M i n e  
Crushe~ Raw Coal. To~al Product. 
PB-25 

Ana~is report n0. 71-74298 

TUMBLER TEST FOR COAL - ASTM D 441-45 (1975) 
Average of 

. Sieve Openings 
Weight 

'~e~ained ~n Passing percent Inches ~actor Product of 
(i) (2) (3) (1) x (3) 

.06 An. 1.50 in. i00.0 1.280 1 i00.00 = S 

406 in. 1.56 in. 27.8 1.280 1 27.8 
,.750 in. 1.06 in. 48.0 0.905 0.7 33.60 
.53D in. 0.750 in. 12.0 0.640 0.5 6°00 
.375 in. 0.530 in. 2.1 0.452 0°35 .735 
• 0469 in. 0.375 in. 4.1 0.211 0.16 °656 
.0117 in. 0.0469 in. 2.4 0.029 0.023 .0552 

D. 0117 ~n. 3.6 0.006 0.005 .0180 

~al (Su~ of products (1) x (3) 68.86 = s 

, , ,, J 

Friability, 31.0 percent: with dust index of 4 

Respectfully submmed. .~.~..-. 
COMMERCIAL~ING & ENGINEERING CO. 

R. A. MOUSER, Mlnager, M;dw~ D~,tisiDn D--136. 
C~aneT  

• . • . • o . . • . . . • . • . • . • . 

, ~ , na *  I ~ : x~v  W i t em~ lPm~(=  

Fo r  YOu"  l ~O te l : ' t *D~ '~  

dh 
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C O M M E R C I A L  T E S T I N G  I k  E N G I N E E R I N Q  C O .  
GENIEM~. OF ; ICES:  ~ N O R T H  L~  &4U.~E S T R E I ~ .  C N I ~ O .  ILL INOIS ~ A-qEA l O D E  M41 

Ltk ADDRESS ALL C.,,'~}PIlaF.,IIII~CD~ "lrO: 
16130 VAN DRUNEN RD. P.O. ~ 

SOUTH NO~I.-~ID. U. 

TEXAS EASTERN STNFUELS 
Rous~n, TX 77001 

February 5, 1982 

Sm~plt Idontlfi~Uon 
~,y CT&E Compa ny 

l~ncl of a~e 
reported to us 

Sample tmkon ~t 

Sa.~ rake. ~y 

Oa~e ,am~e~ 

Date roceive~ 

Coal 

Marissa Mine 
Randolph County, Illinois 
CT&E 

June 23,  1981 

June 23, 1981 

Tri-State S ~ u e l s  P ro~ec l : .  
P e a b o d y  C o a l  C~mpany 
Marlesa Mine 
Crushed Raw Coal. Total Product. 
PB-25 

Ana~ mpo~ no. 71--74298 

Caking Index CDamm's Method) - 12 - 13 

As Received 

Moisture, % 15.19 

Fluorine, (F) I, ug/g 254 

Mercury (89)2, ug/g 0. Ii 

1. 

. 

Dr~ Basis 

XXXXX 

300 

0 . 1 3  

Preparation by oxygen bomb combustion: analysis by 
ion selec'.iwe electrode. ASTM, Paz~ 26, D3761-79. 

Preparation ~y oxygen  train cceu~us t ion :  a n a l y s i s  b~, 
flameless cold vapor atomic absoz~tion spectroscopy. 
ASTM, Pa~t 26, D3684-78 

ah  

F r O S t i l y  _,mOmltUa~. .~,.,,.,.,~,__ 
C O I d M E R C I A L ~ J i T I N G  Ik ~ I G I N E E F I I N { i  C O .  

,/ 
R. ~ HOUSER. Manager. Mio'mm ~ D-137. 

IlmO, AmmOi, m'v • O e ~ . ~  ° It~JWlt.l l l IMm,~ o ~ . ~  ol~LiIvqll,duiD. O l °  1 4 ~ l V l i l , ~ . ~ b  a~-ee~'ta,qdl~ ~ ID~OOOa. lV .JUp lm.dML el1OOe.~OeM).llrr 
mnoo I.L,. AL - aem~ I ~ 0 t a m .  area. • m ~  0a~,J t~.  p.~ . eaO~oq~l,, vm, o q ~ H ~ L  00 = ( q m l ~ J t .  m'v * diAL01~aL LI~. roB, U l ~  : . .  T ~ . ~ .  v m a a i ~ a l t  I ~  IDmaa 
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N O I ' ; C ~  p,,1,OE A T  11,,IE , F ] t 0 N T  O F  ' r , , ~  [ : : ~ O R T |  

C O M M E R C I A L  TESTCNG 8( E N G I N E E R I N G  C O ,  
,,,,,, ,,, , , ,,, , ,,, 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

PLEASE ADDRESS ALL Ur.)RRESPONDENCE 
• 16130 VAN DRUNEN RD., P.O. BOX127 

SOUTH HOLLAND. IL 6D473 
OFFICE ~ (312) 264-1173 

February 5, 1982 

Sample idenUficaUon 
by CTGE C o m p a n y  

Kincl of s imple C O a l  
rel~rlect to u s  

Sample taken IK Marissa Mine 
Randolph Coumty, 

Sample take.  by CT&E 

Date um~l~ June 23, 1981 

Dlte m~ive~ June 23, 1981 

II linois 

Tri-State Synfuels Project 
Peabody C o a l  Company 
Marissa Mine 
Crushed Raw C~al. Total Product. 
PB-25 

Analysis repo~ no. 71--74298 

Alkalies, dry coal basis 
Water soluble 

Sodium oxide, Na20 . ppm 2392 

Potassium oxide, K20, ppm 9 7  

% Ash in non wa%er soluble coal = 

% Ash in original sample = 

Non Water Soluble 

2046 

7709 

29.65 

32.51 

Alkalies calculated to ignited basis 

% Sodium oxide, Na20 

% Potassium oxide, K20 

from above : 

I ~ n i t e , ~  b a s i s  

1.43 

2 . 6 3  

F o r  Y O u r  P r o t e ~ [ + o m  

F l e s ~ u l l y  suJ~pitted. 
COMMERe~T~STING & Ehl~INF.~IING CO. ~ .  

d ~ ~ ~ - - -  --%~X"'~'-~-, ~'-" 

FLA. HDUSEP,. Mzmager, Midwest Division D--Z38. ~ ~ ~ "  
~nm, Member 

I I k , ~ z ~  ~ "  S ~  a t .  ~ l & l : r r c ~  vev  r.&A~z,IB,~m~, w v  L " L ~ n b , ~  O ~  I N ' r e f i l l  ¢ ~  ~ CO mJiZ.WlLlZ I.'!" N I IO IEg laO~ ~ ~ l q i R  4U. ~ O O t J ~ O a O  • m • , - , ,  - . • • * . • • • , - . • • 
MOlh~Jl ~ + IrtlllL.lPqll,,+ ~ ~ OILI.IAIIIS I.A O +< Y A  ~ L N M ~ |  0 2  ~ E Y ~ . U  i V  l l ~ . l ~ A  I ~  I ~  ~ I ~ I I D  U,  ' l l ~ l l l ~ O  I ~  W l l l r  i ~ ,  I l l  t ~  ClUd 



k l  

~ A71HE ImONT ~1~S Imp,  

C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GI [NE1U, ; .  O P P t C E S :  ~ N O W r N  L A  ISALLE S T R E E T .  C : H t D A O 0 .  ILI.HeOtS N 4 0 1  A l U E A  C O D E  $11~ M 

TEXAS EASTERN SYN~UELS, INC. 
Houston, TX 77001 

Lab. No. 7i-74298 

~ o  W~N DRUNEN RD.. SOtr~  #OiJ.~mD. II. 

February 5, 1982 

Tri-S~a~.e Sy~fue l s  PTo:jec'~ 
Pea~1oay Coal Comp~n~ 
Marissa Mine 
Crushed Raw CC~I. Total PTo~uct. 
PB-25 

SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS 
CONCENTRATION IN PPM WEIGHT 

~;.~__~T CONC. ~,.~--~T CONC. E ~ T  cosc. ~ ~  ~ -  

Uranium 5 (3.1) Terbium Ru~henlum ~ i  -~ 47 

Thorium 7 Gadolinium Molybdenum 6 Titanium MC 

Bismuth Europium < 0 . 1  Niobium 14 ~:analum 9 

Lead 11 Samar ium 1 Zir¢oniun 40 C~l ¢ium MC 

Thal I/urn Neodymium 3 YtTrium 9 POtassium HC 

Mercury NR Praseodymium 3 strontium 45 Chlorine 140 

id Cerium 36 Rubidium 43 Sulfur MC 

.innm Lan~ha hum 29 Bromine 5 Phosphorus 7 2 0  

Iridium Barium 670 Selenium 2 Sill¢~ MC 

Osmium Cesium 2 Arsemlc 3 Alum~n~m MC 

Rhenium Iodine 0.3 Gez~anium 1 Magnesium MC 

Tungsten Tel I ur ium 0.1 Gal llum 21 Soaium NC 

Tantalum Antimony Zinc 41 Fluorlne RR 

Ha fnium Tin 0.6 Copper 21 Qxygen NR 

Lutetium Zndium STD Nickel ii Nitrogen NR 

Ytt erbium Cadmium 0.5 CobaIt 12 Carbon NR 

Thulium Silver ~ron MC B~ron 59 

Zrbium Palladium Manganese 210 Bez~llium 0 . S  

Holmium Rhodium Chromium 18 Li~hlum 9 

Dysprosium Neptunium <0.1 Ry~rogen I 

STD - ~nternal Standard 
NR - Not Reported 
All elements not detected<0.1ppm 
MC - Major Component 
~T - Interference 

-- D e l a y e d  Neuzron  A c t : i v a t i o n  - d . c . b .  ( . ~ C )  

,Storm1 C a ~ , v  W m e r m l r k e C l  
F o r  Y O U T  P r o m ' ~ n  

c~ 

g~De~uW s . l : . ,ma.  . ~ , , - .  

mO NOLIvAND. IL  * i l l  S . J . i ~ .  Ik~  * g l l l m U U l l ~ d b ~ ,  At .  * ¢ lqA I I  LILs'lr O ~  ~ ,v  * e l .  JLWII[S~UIG, ~ * Clw f VELdbitlD. OIq * mRl~/Vf gt. CO • ~ O L ~ .  CO 
• . * . * . . ° t41EMOGNSON. K V  * MiOO~l~JmO4t 0 .  KY • MOBILE.  AS. * N | W O I t t . !  * ,v~ LA  IIONIIII~LI~ V& Iq lCI [V iLLE i V  V411E~SUt~N ILJ: 



As 

14oisture (t) 1 7.14 XXXX 7.82 
J~nt[emny 0.3 0.3 0.4 
Arsenic 4.2 4.5 4.1 

9 Beryllium 1 1 1 
Doron - 100 110 110 

T[ace ElemenLn by AtomioJ~nozption 
(eoncent~ation in u�/g) 

v" 

An An As 

15.)9 ~AX 11.61 
0.4 0.1 0.1 0.3 
4.5 2.3 2.7 13.4 
1 1 1 1 

120 220 260 130 

Caclmtum 0.8 0.9 . 1.G 1.7 
ChromLum 20 22 32 35 
¢oppe~ . 12 13 14 15 
Fluorine J 90 97 140 155 
Lead 7 7 14 15 

m 
z 

LiLhium 14 15 16 17 
I~nganeee 73 79 91 99 
Herc~y 0.10 0.11 0.16 0.17 
Hickel 13 14 17 10 
Belenium 3.3 3.6 4.9 5.3 

Uranium 4 2.8 3.0 3.5 3.0 
• Vanaditra 80 06 62 67 

Zinc 113 122 153 166 

0.4 0.5 0.2 
23 27 19 
14 1G 17 

250 300 120 
4 5 16 

14 1G 24 
88 104 63 

0.11 0.13 0.09 
20 24 21 

4.2 4.9 0 .9  

2.6 3.1 1.4 
58 68 19 
90 I1G 50 

1 Detemination by ~ Methyl I)31"/:3 
2 Detemination by curcumin colorimetrlc technique 
$ Detemination by ~ Heth~l !)3761 
4 betemination by deXnye¢l neutron aottvatton 

I-D 

O 

AS 

XXXX 7.39 ~XX 
0.3 0.3 0.3 

15.2 2.1 2.3 
1 1 ) 

150 61) 90 

0.2 0.& 
22 ' 19 
19 10 

140 95 
16 6 

0.4 
21 
11 

105 
9 

27 9 )0 
71 63 60 
0.10 0.13 0.14 

24 12 13 
1 2.5 2.7 

1.G 16.5 
22 34 
57 95 

17.8 
37 

103 

| mSQLIEGTTOTHEflEBTLqlOlrlONOHTilE | 
|HOTIC;E PAGE AT THE FRQHT OF " r~  RE~IIT| 



"TEX~S EASTERN SYNFUELS, l NC. 
". T " " 

PAUL WEIR :CO. JOB NO. 2753-B 

FZSCBER ASSAY YIELDS 

o i l  (LB/TOS) 
(GAL./TON) 

API GRAVITY 

GAS ~ LE/TON) 
( SCF/TON ) 

WATER .(I,,B/TOIg) 
- (GAL/TON) 

ss ( Im/T0~) 

TOTAL (LB/TON) 

AS ANALYZED 

214.4 
2 4 . 9  

5 . 6  

8 9 . 5  
1 2 8 7 . 4  

9 2 . 9  
11.1 

1596.6 

1 9 9 3 . 3  

A n a l y s i s  r e p o r t  No. 71 -74298  
D a t e :  9 / 1 0 / 8 1  

Sample No. PB 25 
TERMINAL TEXP 932 DEG. r 

NORMAL I Z ED 

215.1 
2 5 . 0  

5 .6  

8 9 . 8  
1 2 9 1 . 8  

9302 
11 .2  

1601.9 

2 0 0 0 . 0  

VARIANCE (PC) 

GAS (NORMALIZED) 
H2 
CO 
(:O2 
B2S 
C1 
C2 
C2- 
C3 
C3- 
I-C4 
N-C4 
C4- 
C5 
C6 
C7 
C8 
C9 

- 0 . 3  

( LB/TON ) 
0 .62  
5 .74  

1 7 . 6 2  
2 2 . 2 7  
19.14 
9.33 
2 . 2 7  
4.20 
3.01 
0 .28  
1.11 
1.87 
1 . 0 2  
0 .81  
0 . 4 7  
O.OO 
0 .00  

(LB/100 LB) 
(FA 0 I L )  

0 .29  
2.67 
8 .19  

1 0 . 3 5  
8 .90  
4 . 3 4  
2 . 0 5  
1 .95  
1 .40  
0 .13  
0 .51 
0 . 8 7  
0.47  
0 .38  
0 .22  
0 .00  
0 .00  

ADJUSTED YIELDS (NORMALZZED) 

C3 & LIGHTER 

LB/TON 

8 4 . 2  

SCF/TOS 

1259.3 

L B / 1 0 0  LB 
F A 0ZL 

39 .3  

SCRUBBED C3 & LIGHTER 
[LESS C02 a B2S] 

C4 & HEAVIER 

44.3 

2 2 0 . 7  

8 6 0 . 0  2 0 . ?  

102 .9  

TOTAL HYDROCARBONS 
INCL. B2 & CO, LB/TON 
C4 & HEAVIER (GAL/TON) 

265 .0  

2 6 . 1  

1 2 3 . 6  

( APZ GRAVI 2T 7 . 8  

C O M I V I I [ R C I A L  T E S T I N G  Ik E N G I N E E I R I N Q  C O .  

Ipf~al Co~ Wmemw~eo 
WO~r PTOUtCt,on 

D-I~I.  

I 



SAMPLE NO. PB 25 

B2 
CD 
CO2 
H2S 
Ci 
C2 
C2- 
C3 
C3- 
I-C4 
N-C4 
C4- 
C5 
C6 
C7 
C8 
C9 
SUM 

l 

AVERAGE MOLE WT 

COMPONENT MOLE PERCENT 

NDTIGE PAGE AT THE ~ 0 ~'rHs 1:~2R~RT ~ 

9 . 0 9  
6 . 0 1  

1 1 . 7 5  
1 9 . 1 6  
3 5 . 1 0  

9 . 0 9  
2 . 3 8  
2 . 8 0  
2 . 1 0  
0 . 1 4  
0 . 5 6  
0 . 9 8  
0 . 4 2  
0 . 2 8  
0.14 
0 . 0 0  
0 . 0 0  

100 .00  

26.34 

LBS C IN GAS/TON SHALE 

WT. PERCENT TOTAL CARBON 
WT. PERCENT SDLF~R 

BTU VALUE OF GAS (CALC.) 

C3 & LIGHTER* (BTU/SCF) 
SCRUBBED C3 & LIGETER CBTD/SCF) 

WHOLE GAS* (BTU/SCF) 
SCRUBBED WHOLE GAS (BTD/SCF) 

4 1 . 7 0  

4E.46  
2 3 . 3 5  

GROSS NET 

864.91 78g.31 
1082.62 g86.15 
933.27 853.11 

1173.62 1071.33 

"[INCL. H2S & C02] 

Tr£-State Synfuels Project 
Peabody Coal Company 
M~iris~a Mine 
Crushe~ Raw Coal. ~otal Product. 
PB-25 

,;)~a! ~ D v  V%';tlerffta,ke(~ 
F•, YOur PrDtectlon 

~66 

C O M M E R C I A L  T E S T I N G  8t E N G I N E E R I N G  C O .  D-142. 



I - ~ ~ m m ~ , ~ . ~  I 
[m~n~ Nel  ~T I~ i  m~wr OF ~ ~ZW] 

C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GENERAL OIrFtCES: J~ll NOItl'lq LA ~ ~r~lr~P~. ~41~i~0 ° |LLII~OI~ I10~01 Ailt~ ~ ~r~ 

PLEASE ADDRESS ,(I.~ CORRESPONDENCE TO: 
11;1:10 VAN DlqUNEN RD. P.O. BOX 12"/ 

SOUTH HOLLAND. IL (10473 
OFFICE TEL. ¢312! 264.11"r3 

TEXAS EASTERN SYNFOELS Pebrua=y 5, 1982 
HOUSTON, TX 77001 

Kk~ ~ ~m~e 
.q~D~e~ ~ US 

S~n'~le iclentific~,ior~ 
Coat ~ C.T. & E. CO. 

Tri-StaCe S~nfuels Pro~ect 
$am~emken at Marissa ;ine Peabody Coal Company 

Randolph County, Illinois Marissa Mine 
8~m~e mken by CT&E Plus i/4" R~. screen fraction. 

PB-26 
Dine sampled June 2 3 ,  1981 

Date received June 2 3 ,  1981 ~ report no. 71-74299 

%we~. %weg~ 
PROXIMATE ANALYSIS AS r e c l i v l d  ~ ULTIMATE ANALYSIS As nlceived Dry 

Mo~.m 13.61 XXXXX ~ 13.61 XXXXX 
Ash 30.05 34.78 Camo. 43.54 50.40 

Vob~l~ 27.46 31.79 H~mg~ 3.20 3 . 7 0  
Fmecl Carbon 2 8 . 8 8  3 3 . 4 3  Nm'o~n 0 . 6 7  0 . 7 8  

~ cm~.,e o..1.5 o. 17 
Stu/Ib 7 8 1 3  9 0 4 4  I ' ~ F  1 3 8 6 7  Sullur 3 . 5 9  4 . 1 5  
Su,ur 3.59 4.15 Ash 30.05 34.78 

AIk. as Na=O 0 . 9 2  1 . 0 7  Oxygen (dilfl 5 . 1 9  6 . 0 2  

SULFUR FORMS MINERAL ANALYSIS OF ASH 1 0 0 . 0 0  

P,~ic S. ,ur  2 . 1 8  2 • 52  Sil icL SiO: 55  • 30 
Suthue Sufur 0 . 0 3  0 . 0 3  ~Jum~. A~.O= 17 • 91 

Organic Sulfur 1.38 1.59 Ttlanla. 710= 0.79 

WATER SOLUBLE ALKALIES Ferric oxide, re:O: 1 1 . 7 8  
Ns:O X.X.X.X XXXX Lime. CaO 4 • 19 

K:O ~ ~ I ~  MgO 1 • 51  
oxkm. K:O 2 . 5 2  

~ so~w. ox~e. N~O 1.41 
2040 ~ 2100 ~ 
2 2 8 0  "F 2 3 3 0  't= Sulh~ ~oxioe. $0= 3 . 6 5  
2320  "F 2380  "F Phos. pemox~e, P:O: 0 . 7 3  
2610  "F 2670  "I= St, ontium Oxi0e. SrO 0 . 0 0  
10 • 85 Bar,urn Oxkle. BaO 0 • 04 
62 @7.00% moisture Ma.ganese Ox,0e U.,O. 0.05 
i Un~ten'nined 0 • 12 

Tm~m 
75. S 8 Fouling Index 0.41 

2 5 7 5  ~O--ERCL~,-~ 6 tW~IE.I.G co. ; ~ ~ .  

R. A. HOUSF.R. Mm~lll% llJbmmllt D~.~il~ - -  
0-1/43. =,.m. 

FUSION TEMPERATURE OF ASH 
Initial De/ornlatio.'l 

-- ~-~r~ Sottening (H=W) 
w,lcm, e w,m~ Soflenin;I (H-- 1%W) 

Fluid 
% EQUILIBRIUM MOISTURE 

HARDGROV 5 GRINDABILrT'Y INDEX 
FR-=E SWELLING INDEX 

Silica Vlllue 
Base: ACD~ Ratio 

T:s ¢ Temperature 

t %TED VI$~SI~ at critical viscosity 
e~t=rature o f  25200F = 860 ~ise 

OVEIq 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS. 
TIDEWATER AND GREAT LAKES PORTs. AND RIVER I.OADING FACILITIES 



o n C E  PAGE AT THE i q ~ N T  ( ~  T H G  

C O M I V ~ E R C I A L T E S T I N G  8,. E N G I N E E R I N G  CO.  
GENERA;.  OFFI(:ES** 2.28 NORTH LA &ALLE &TREET,  C H I C A G O ,  I I . f • INOIS I4~O1 ; A R E A  ~ O D [  312 "FJ~8434 

16130 VAN DRUNEN RD. .  P .O .  BOX 127 
SOUTH HO ~LLAND, IL 604"/3 
OFFICE TEL (312) 284-1173 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

February 5, 1982 

Sam~e iden~r ,  ation 
by CT&E Company 

~n~ ~mple Coal Tri-State Synfuels Project 
n~oned ~ Peabody Coal Company 

Marissa ~Line 
Sample mken m Karissa Mine Plus 1/4" Rd. screen fraction. 

Randolph County, Illinois PB-26 
Sample mken ~ CT&E 

Dme ~mple~ June 23, 1981 

D s t e r , ~ , e ¢ l  ~une 23, 1981 

An~ys~ mpo~ no. 71--74299 

Caking Index (Damm's Method) = 12 - 13 

As Received D~TBasis 

Moisture, % 13.61 XXXXX 

Fluorine, (F) I, ug/g 302 350 

Mercury (Hg) 2, ug/g 0.07 0.08 

I. Preparation by oxygen bomb combustion; analysis by 
ion selective electro~e° ASTM, Part 26, D3761-79. 

Preparation by oxygen train combustion; analysis by 
flameless colo vapor atomic absorption spectroscopy. 
ASTM, Part 26, D3684-78 

. 

~,~u~l ~ . .  Wlrte, emm,.,~e,tl 

d b  

ResDemtully 8u~m~ecl. . _ 

COMMERCIAL ~.STINC 8. ENGINEERING CO. . . . ~  
. .:,~,~,,,~,~-._'~. 

FL a. HOUSER. M m ~ ' ,  Mimve~ Dh,~ion D--1/+~,. ~ ~ .  
Di.R.mlra ~ - I ~  A~ • ¢,~.1~IIn'om wu - ~ wv  • I~JlVllkamD . ( l~  . M t M r n  . CO - ~ . CD , ,A~l .~ l t  t ~  • ~ l ~ q  . m.v • ~ . dub " I .  Irv 
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C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GENEPU~k O F F I C E S .  2211 ~ L &  S a ~ E  s ' ~ l . t r r .  G N m C A G O .  I I ~ n N o n $  ~ 4 R E A  ~ I 1 1  

i i i 

1 6 1 3 0  V A N  ~ I l t t . / N I E N  R ~  P . O .  ~ X  

OFFICE TEL (312) 2S~Im 
1~4N ~ e e  

TEXAS EASTE~ SYNFUELS 
Houston, TX 77001 

February 5, 1982 

Iclm~Ifia~ticm 
by CTaE Company 

K3nd of Ample 

~Inlple ~ilmn llt 

811mple t~en by 

Dine wm~,d  

Dme 

Coal 

Msrissa Mine 
Randolph County, Zllinois 
CT&E 

June 23, 1981 

June 23, 1981 

Tri-State Syn£uels Project 
Pea~y Coal Company 
Marissa Mine 
Plus 1/4" Rd. screen fraction. 
PB-26 

71-74299 

Alkalies, dry coal basis 
Water soluble 

Sc~ium oxide, Na20, ppm 2234 

Potassium oxide, K20, pp~ 106 

% Ash in non water soluble ¢oai m 

% Ash in original sample 

Non Water Soluble 

2399 

7632 

31.15 

34.78 

A l k a l i e s  c a l c u l a t e d  t o  i g n i t e d  b a s i s  £=om a b o v e =  

I ~ n i t e d  b a s i s  

% S o d i u m  o x i d e ,  Na20 1 . 4 1  

% P o t a s s i u ~  o x i d e ,  E20 2 . 4 8  

dh  

F~mecttu.y subm~.  - - 

FL JC HOUSER. Maturer. Uiawesl Di~isiofl D-145. 
mp.Lml~  ~ ~ A~ I :~JkL I l~Nm m ~ m I : ~ l l V l b l ~ Q  m IlSlmflm ~ ~ I O  m l ~ m t . l d w  ~ m~ ~ l i t ,  o - -  • . - . • . - • , . . • . . • . 



TEXAS EASTERN SYNFUELS, INC. 

PAUL WEIR CO~ JOB NO. 2753-R 

Analysis rep=rt No. 71-74299 
Date: 10/07/81 

Sample No. PB 26 
TERMINAL TEMP 932 DEG. F 

F~SCHER ASSAY YIELDS 

OIL (LB/TON) 
(GAL/TON) 

API GRAVITY 

GAS (LB/TON) 
(SCF/TON) 

WATER |LB/TON} 
(GAL/TO:~) 

SS {LB/TON} 

ASANALYZED NORMALIZED 

2 3 9 . 9  240 .9  ~ !  
2 7 . 3  2 .4 

9 9 . 2  9 9 . 6  
1 4 7 3 . 4  1 4 7 9 . 0  

2 0 . 4  1 0 . 5  

1566.1 1572.1 L ~  

TOTAL {LB/TON) 1 9 9 2 . 4  2000 .0  

VARIANCE (PC) - -0 .4  
• (LB/100 LB) 

GAS (NORMALIZED) (LB/TON) (FA OIL) 
]~2 0 . 7 6  0 .31  
CO 6.67 2.77 
CO2 1 9 . 3 4  8 .03  
H2S 2 3 . 7 3  9 .85  
C.l 2 3 . 0 5  9 .57  
C2 I0.84 4.50 
C2- 2.56 .. 1.06 
C3 4 . 8 5  2 .01  
C3- 3.08 I. 28 
I-C4 0.35 0 .15  
N-C4 i .06 0.44 
C4- 1.71 0.71 . 
C5 0..87 0 .36  
C6 0 . 5 2  0 .22  
C7 0 . 1 8  0.0B 
C8 0 . 0 0  0 .00  
C9 0 . 0 0  0 .00  

ADJUSTED YIELDS (NORMALIZED) LB/TON SCF/TON LB/100 LB 
F A OIL 

94.9 1450.5 39.5 C3 & LIGHTER 

SCRUBBED C3 & LIGHTER 
[LESS CO2 & H2S] 

5 1 . 8  1 0 2 0 . 2  2 1 . 6  

C4 & HEAVIER 245.5 102.3 

TOTAL HYDROCARBONS 
~NCL. H2 & CO, LB/TON 
C4 & HEAVIER (GAL/TON) 

2 9 7 . 4  123.9 

28.3 

APX GRAV XTY 4.6 

COMMERCIAL TESTING & ENGINEERING CO. 
_ I r o l l  i l l m m i l  I I I I I I I  

D-I&6. 



H2 
CO 
CO2 
lt2S 
C l  
C2 
C2-  
C3 
C 3 -  
• -C4 
lq--C4 
C4-  
C5 
C6 
C7 
CB 
C9 
SUP~ 

SAMPLE NO. PB 26 

COMPONENT HOLE PERCENT 

9 . 7 0  
6 . 1 0  

1 1 . 2 6  
1 7 . 8 3  
3 5 . 9 2  

9 . 2 3  
2 . 3 5  
2 . 8 2  
1 . 8 8  
0 . 1 6  
0 . 4 7  
0 . 7 8  
0 . 3 Z  
0.16 
0 . 0 5  
0 . 0 0  
0 . 0 0  

1 0 0 . 0 0  

AVERAGE MOLE WT 2 5 . 5 2  

LBS C IN GAS/TON SHALE 

i ~ .  PERCENT TOTAL CARBON 
WT. PERCENT SULFUR 

BTU VALUE OF GAS (CAZ~.) 

C3 & LZGHTER t (BTU/SCF) 
SCRUBBED C3 & LIGHTER (BTU/SCF) 

WHOLE GAS* (BTU/SCF) 
SCR~BEDWHOLE GAS (BTO/SCF) 

4 6 . 8 2  

47.02 
22.43 

GROSS NET 

8 6 9 . 0 9  7 9 2 . 5 8  
1 0 7 0 . 5 0  9 7 4 . 5 2  

9 1 9 . 0 3  8 3 9 . 2 3  
1 1 3 5 . 4 8  1 0 3 5 . 3 8  

* [ I N C L .  H2S & C02] 

Tri-State Synfuel~ P : : o j e c t  
Peabody Coal Company 
Marissa Mine 
Plus 1/4" Rd. screen fraction. 
PB-26 

~ 0 |  COOv Wlne,'mlrkt.o 
FO't Vlk~e PrO~.mr.;:~r, 
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COMMERCIAL TESTING & E N G I N E ~  
GENERA;. olriqoEs: 221 NORTH La, SALLE IrrRErr, CNICAGO. ILLINOIS tlOS01 

TEXAS EASTERN SYNFDELS 
HOUSTON, TX 77001 

Z I = F _  . . . .  
PLEASE ADDRE~ ALL CORRESPONDENCE" TO: 

16130 VAN DRUNEN RD.. P.O. BOX 127 
SOUTH HOLLAND, 11.60473 
OFFICE TEL. 1312I 264-11"/3 

Februar~ 5, 1982 

Kind of sample Coal 
reported to us 

Smunple taken at Marissa Mine 
Randolph Count~, Illinois 

Sample taken by CT&E 

Date sampled June 23, 1981 

Date received J u n e  2 3 ,  1981  Analysis report no. 

Sample identification 
by C.T. & E. CO. 

~i-State Synfuels Pco~ect 
P e a b o d y  Coal Company 
Marissa Mine 
~inus i/4 = R~. screen fraction. 
PB-27 

71-74300 

% Weight % Weight 
PROXIMATE ANALYSIS As received D r y ~  ULTIMATE ANALYSIS As received Dry basis 

Moisture 1 7 . 3 9  XX,VMv~X Moisture 1 7 . 3 9  XXXXX 
Ash 2 6 . 8 7  3 2 , 5 3  Carbon 4 3 . 8 5  5 3 . 0 8  

Volatile 2 6 . 3 6  • 3 1 . 9 1  Hydrogen 3 . 0 4  3 . 6 9  
Fixed Carbon 2 9 . 3 8  3 5 . 5 6  Nitrogen 0 • 64 0 . 7 7  

1 0 0 . 0 0  ~ 0 0 . 0 0  ¢htorina 0 . 1 3  0 . 1 6  
Btu/r=). 7732  9360  ~ 1 3 8 7 3  Su~r 2 . 5 7  3 . l l  
Sulfur 2 . 5 7  3 . 1 1  Ash 2 6 . 8 7  3 2 . 5 3  

Air as Na=O 0.83 1.01 Oxygen (difl~ 5.51 6.67 
'ioo .oo 

SULFUR FORMS MINERAL ANALYSIS OF ASH % Weight Ignited ~s i s  
Pyriti= Sulfur 1 . 4 3  1 . 7 3  Silica. sign 5 5 . 6 9  

Sulfate Sulfur 0 . 0 7  0 . 0 9  Alumina, Al:O= 1 8 . 2 5  
Organic Sulfur 1 , 0 7  1 . 2 9  T ~ n i ¢  110= 0 . 8 1  

WATER SOLUBLE ALKALIES Ferric oxide. Fe:O= 9 . 3 2  
Na:O XXX.X ~ Lime, CaO 5 . 3 9  

K:O ~ XXXX Magnesia. MgO 1 . 5 4  
Potassium oxide, K~O 2 . 3 4  

FUSION TEMPERATURE OF ASH .ReducintJ Oxidizing Sodium oxide. N~O 1.57 
Initial Deformation 2050  OF 2 1 0 0  "F 

-~, c=,~,~,r~, Softening (HEW) 2 3 2 0  =F 2400  eF Sulfur trioxide. SO- 4 . 7 3  
w=,c.~,t=,,¢~ Softening (H=Y~W) 2370  =i= 2470  =F Phos. pentoxide, P:O: 0 . 2 2  

FlulCl 2580  °F 2630  =F Strontium Oxide. SrO 0 , 0 0  
% EC}UILIBRIUM MOISTURE I0.51 Barium Oxide. BaO 0 • 09 

HARDGROVE GRINDABILITY INDEX 74 e7 .80% m o i s t u r e  Manganese Oxide. Mn=O, 0 . 0 5  
FREE SWC-LLINE; INDEX 2 Undetermined 0 • 00 

i00.00 
: ~ Silica Value 77.41 Fouling Index 0.42 

Stooging m0ex 0 . 8 ¢ ~  B~e: ACid Ratio 0 . 2 7  Rmmtc~utlv =ubm-~L.e¢'. .. = ' ~  ...... 
T - ; ,  Tempera lure 2 6 0 5  COMMERCIAL~_c]rrlNG & ENGINEERING CO. . . ' ~ .u~ l l~ . . -~ . ,  

" " ; . -  - - J r . /  . e  : ~/.,'~.~_~:~. 
ZP~ATED VZSCOSITY at critical viscosity ~ ~. , ~ : ~L~I.=- 

• r a t u r e  of 2570°F == 680 poises ~" -~ --/i "%%1~'~..~.= 

~ ,  = = ~ * = - - ~ , =  ~ A .0~.~,~.~.~;~-~,';t~"',,~,.~- 
o, vo~ a.,,o.K-v,o~ D-I&8. c~m, ~m~, 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS, 
TIDEWATER AND GREAT LAKES PORTS. AND RIVER LOADING FACILITIES 

d h  
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I ~  lrolwE m ~ l e l l l  I 
i ~o I~  ~4~E AT ~lE Iq~T O~ 'mE I ~  

C O M M E R C I A L  T E S T I N G  & E N G I N E E ~ , N ~ t  ~ .  
GENERAL OlrPlCI[S. ~ NOII~H ~ SA~LE rrllq[L~r. ~41GAG0. iLLINOiS lieD1 /~,R[A ~ ~rt2 

SOUTH ~J .AND.  IL I04T~ 
OFFICE TEL. {31~) ~I4-11T3 

IIII~t ~leI 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

February 5, 1982 

Klnd of mmmpk~ 
reported to us 

Sample taken m 

S i m p l e  taken by 

Date u m p k ~  

Date rece~e~ 

C o a l  

Marissa Mine 
Randolph County, Illinois 
CT&E 

June 23, 1981 

June 23, 1981 

Tri-State Synfuels P r o j e c t  
Peabody Coal Company 
Marissa Mine 
~inus 1/4" R~. screen fraction. 
PB-27 

Am~-~mpo~,~ 71-74300 

Alkal~es, dry coal basis 
Water soluble 

Sodium oxide, Na20, plmU 3027 

Potassium oxide, E20, plxn 160 

% Ash An non water soluble coal 

% Ash in original sample = 

29.84 

32.53 

Non Water Soluble 

1761 

7460 

Alkalies calculated to ignited basis fro~ above: 

Ignite~ basis 

% Sodium oxide, Na20 1.52 

% Potassium oxide, E20 2.55 

9,r~l ~ Ih~e, 'm~ke~ 
r-or "~o4u~ Prme~,o,, 

d h  

Respe~.l~ su~me~. 

R. A. MOUSER. 



C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GrNt~RA~, OirFIGES~ 22B N O R T H  LA SALLI [  ~ ' l q E ~ / ' .  C H I C A G O .  IL / . INOIS 60~01 ARI~A COO][  ~12 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

P L E A S E  A D D R E S S  A L L  C L ) R R E S P O N D ] ~ I [ : : = ' T O =  
1 6 1 3 0  V A N  D R U N E N  l t D . .  P . O .  B D X ' J 2 7  

S O U T H  H O L L A N D .  I L  E G 4 7 3  
O F F I C E  TEL. ( 3 1 2 )  2 8 4 - 1 1 7 3  

FebruarM 5 ,  1982 

Samp~flF~.,atio. 
~T&E ~ompany 

~n~ ~ ~mp~ Coal 
ropomed to us 

Sample take. m M~rissa Mine 
Randolph County, 

Simple ~-ken by CT&E 

D-re u , ~ i ~  j u n e  23 ,  1981 

Date receivt,(d June 23, 1981 

Illinois 

Tri-State Synfuels Pro~ect 
P~abo~y Coal Company 
Marissa Mine 
Minus 1/4" Rd. screen fract~on. 
PB-27 

Ana~s~ rupert no. 71-74300 

Caking Inaex (Damm's Method) = ii - 12 

As Receive~ Dry Basis 

Moisture, % 17.39 XXXXX 

Fluorine, (F)I, ug/g 248 300 

Mercury (Hg) 2, ug/g 0.08 0.I0 

i. Preparation by oxygen bomb combustion; analysis b~ 
ion selective electrode. ASTM, Part 26, D3761-79. 

. Preparation by oxygen train combustion; analysis by 
flameless cold vapor atomic absorption spectroscopy. 
ASTM, Part 26, D3684-78 

, Q , ~  ~ WI i l twna , , xR l :  
I=Or YDw~ Protlr~"[*D~ 

dh 

Respect/utly s u b m i t t l ~ c [ ,  _ . - - 
C O M M E R C I A L I " ~ T I N G  & E N G I N E L = R I N G  C O .  _ ; . ~  

Ibe.L m4:;~ I1~. m0mlJUk~uu . ad. . I : ~ m & ~  . wv • r . ~ . l l 1 ~  u l l  ~ . I ~  . r.j.EVlLLalm. ON o 1O4~IKa . CO - GO~O41k. C:O . Ni[IJM[II . UT - I ~ D ~ I ~  . U~ . ~ . A& • m m O ~  . 
k l  a~, . ~ i r r lmJNEw• i ~  . ~ OitLl[iUla. ~ lIOallw~K . *  BAL.a~D~. ¢~'e Ilqr.ll[VtLI.E. I Y  • l l a k ~ ,  klff • ~ elOt4Jk~lP. If. • TOI,I[JO. ~ • V A l C ~ r l I l l .  me" 
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TEXAS EASTERN SYNFUELS, ZNC. 

PAUL I~EIR CO. JOB NO.  2753-B 

F I S C H E R  ASSAY Y I E L D S  

OZL ( L B / T O N )  

~ 1  GRAVITY 

GAS (LI~/TON) 
( SC~/TON ) 

WATER ( Zm /TO~ ) 
(GAL/TON) 

SS (LB/TO~) 

TOTAL (Ira/TON) 

AS ANALYZED 

199.3  
23 .1  

5 .1  

8 3 . 4  
1178.1  

9 0 . 3  
1 0 . 8  

1617.5 

1990.4  

A n a l y s i s  r e p o r t  No. 71-74300 
Date : 09 /10 /81  

S a I p l e  No. PB 27 
TERMINAL TEMP 932 DEG. F 

NORHALZZED 

2 0 0 . 2  
23 .2  

5 .1  

8 3 . 8  
1 1 8 3 . 7  

9 0 . 7  
1 0 . 9  

1625 .2  

2 0 0 0 . 0  

V~.~.TJ~CE (PC:) 

GAS (NORMALIZED) 
B2 
CO 
CO2 
B25 
CI 
C2 
C2- 
C3 
C3- 
Z-C4 
N-C4 
C4- 
C5 
C6 
C7 
C8 
C9 

- 0 . 5  

( r - ~ / T O N  ) 
0 . 5 3  
5.21 

17.23 
21.70 
1 7 . 1 5  

8 .25  
2.06 
3 . 8 9  
2.68  
0 . 2 8  
0 . 8 5  
1 .37  
0 .70  
0 . 4 2  
1 46  
0 . 0 0  
0 .00  

( im/ lOO z,B) 
(PA OZL) 

0 . 2 6  
2 . 6 0  
8 . 6 1  

1 0 . 8 4  
8 . 5 7  
4 . 1 2  
1 . 0 3  
1.94 
1.34 
0 . 1 4  
0 . 4 3  
0 . 6 9  
0 . 3 S  
0 . 2 2  
0 . 7 3  
0 . 0 0  
0 . 0 0  

ADJUSTED YIELDS (NORMALIZED) 

C3 & LIGHTER 

LB/TON SC¥/TON LB/100 LB 
F A OIL 

78 .7  1155 .9  39 .5  

SCRUBBED C3 & LIGHTER 
[LESS  C02 ~ X2S] 

39 .8  7 6 6 . 3  20 .0  

C4 & BEAVIER 205.3  1 0 3 . 0  

TOTAL HYDROCARBONS 
INCL. I[2 & CO, I,B/TON 
¢4 & HEAVIER (GAL/TON) 

245 .i 123 • 0 

2 4  .I 

API GRAVZT~ 7 . 2  
. . . . . . . . . . .  ,-GO,IM.k, IE.WO,I,A4.-.Ip't...T;.~_ - *_ Z;-*--:.',.:-Z--.::"---- ---''%- . . . . . .  

I II IIIII 

+q~t'tlp C, Oov  W m e m ~ r k e O  

d5~6 ~ 

. . . .  I).,151." -- 
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SAMPLE NO. PB 27 

h 

| ~ sue~r~-r "to T~ R~'rm~'no, c~ "rite i 

H2 
CO 
¢:02 
H2S 
C1 
C2 
C2-  
C3 
C3 -  
I - C 4  
19-C4 
C4-  
C5 
C6 
C'; 
C8 
C9 
SUR 

COMPONEMT MOLE PERCENT 

8 . 4 6  
5 . 9 6  

1 2 . 5 4  
2 0 . 3 8  
3 4 . 3 3  

8 . 7 8  
2 . 3 5  
2 . 8 2  
2 . 0 4  
0 . 1 6  
0.47 
0 . 7 8  
0 . 3 1  
0 . 1 6  
0 . 4 7  
0 . 0 0  
0 . 0 0  

1 0 0 . 0 0  

AVERAGE MOLE WT 26.82 

LBS C IN GAS/TON SHALE 

WT. PERCENT TOTAL CARBON 
WT. PERCENT SULFUR 

BTUVALUE OF GAS {CALC.) 

(:3 & LIGHTER m (BTU/SCF) 
SCRUBBED C3 & LIGHTER (STU/SCF) 

WHOLE GAS ~ (BTU/SCF) 
SCRUBBED WHOLE GAS (BTU/SCF) 

3 7 . 8 9  

4 5 . 2 3  
2 4 . 3 8  

GROSS NET 

8 5 4 . 1 5  7 7 9 . 7 3  
1 0 8 7 . 3 9  9 9 0 . 6 9  

9 2 3 . 7 7  8 4 4 . 6 4  
1 Z 8 2 . 9 9  1 0 8 0 . 0 7  

[INCL. H2S ~ CO2] 
Tri-State Synfuels Project 
Peabody Coal Company 
Mar~ M~ne 
~inus 1/4" R~. screen fraction. 
• PB-27 

¢.O4bIWS-ER~-I-A-I. T':T:."_'I" *_ ~ . " ~ ' N ~  . . . . . . . . . . .  --0=15.1. . 
~,Vtll~ COPY Wmef~' INIrk l~ 
FlOr WDu~ P r~e t~ lOn  
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P*X:X. ~'ZXR COMPA~'T 

.~PENDIX ~...9 

Wabash M ine  - Z l l i = o £ s  No.  5 Se,-,, 

k x - 1  - T o t a l  l=~-oduc~.: H 

J,X-2 - 2 "  Rd .  z 1 / 4 "  R d . :  a - d ,  f - k ,  n 

~ - 3  - 1 / 4 "  Rd.  z O: a-..cl, f - k ,  

] ) - 1 . ~  

i ) - 162  

D-.1,~5 

t 

I>..153. 
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C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GENER&L OFFICES 228 l e O m  LA SALLE $'TRLrrt~ CNIC~G0. I~.UNOIS B I d ~  ~ 112 

d ~ t ~ m m  ~ PLEASE ADDRESS ALL ~0RRIISPONDENCE TO 
~.0. BOx 752. *4ENDI4q$0N. iCY 43430 

OFFIC~ "rE/.. l ike1827-111r; 
m . u ~ /  

TEXAS EASTERN SY~='OELS Fe~z 'a , , ry  5, 1982 
HOUSTON, TX 77001 

land of simple Coa l  
~ned to us 

Sample taken i t  Wabash Mine 
Wabash C o r m ' b y ,  

Sample token by C'I"&.~ 

Dine ~ Jme 17, 1981 

I l l i n o i s  

Smmpl~_ identification 
by C. T .  r- E. 00 .  

TTi-State 8ynfuels Z:~'o~ec't. 
Amax Coal Company 
Wabash Mine 
Crushe~ Raw Coal. Totll PrOud. 
AX-I 

Dsteroceived June 17, 1981 Amdysismponno. 71-74295 

PROXIMATE ANALYSIS 

Moisture II. 61 
Ash 18.40 

volm~ 2 6 . 7 8  
Rxed Cl r tx~  4 3 . 2 1  

Btu/Ib. 9986 
Sulfur 1 .  l 0  

AIk. as Na:O 0 . 5 9  

SULFUR F(:~;S 
Pyritic Su~ur 0 . 7 1  

Sultste Sulfur 0 . 0 0  
Organic Suffur 0 . 3 9  

WATER SOLUBLE ALKALIES 
Na:O X3CX:X 
K~O XXXX 

FUSION TEMPERATURE OF ASH 
Initial Deformation 

*~., co,,, v . ~  So/lenin 2 (H =W) 
w , i  ~ w , l m  So,'1ening (H = ~W) 

Fluid 
% EQUILIBRIUM MOISTURE 

HARDGROV- GRINDABILITY INDEX 
FREE S~,'J~.LING INDc.X 

% Weight 

- .%TED 
empe ratur e of 

~ C~ wmmmm~ 
For ~l'Ou~ Ih, oIB~mon 

XXXXX Mo~m II. 61 XXXXX 
2 0 . 8 2  Camon 5 6 . 6 0  6 4 . 0 3  
3 0 . 3 0  ~ 3 . 7 7  4 . 2 6  
4 8 . 8 8  , , ,o~. ,  0 . 7 6  0 . 8 6  

~o0.oo ~ .  o.19  0 . 2 2  
11298 ~ 14269 ~ 1 .1o  1 . 2 4  

1 . 2 4  Ash 1 8 . 4 0  2 0 . 8 2  
o. 6~ om~ (~m~ 7 . 5 7  e . s 7  

lO0 .0o  
M t ~ U  ANALYSIS OF ASH % W~B~t ~ne¢  

0 . 8 0  Sil~.~, SIC)= 5 7 . 9 3  
O. 00 Alumina, AI~O= 2 2 . 9 7  
0.44 "nlaniL r~= 1.04 

Ferric oxide, re:o: 8 . 3 7  
X:OCX Lime, CeO 2 . 2 0  
XXX:X ~ t~O 1 . 3 4  

Potassium m~cse, K:O 3 . 0 7  
Sod*urn ox~e. N~O 1 . 1 9  

dh 

2190 °F 2260 "i= 
2460 °F 2700+ "F 
2510 OF 2700-1- "F 
2 7 0 0 +  OF 2700+ OF 
1 2 . 6 3  
50 @7.90% moisture 
1 

S;li=a Value 8 2 . 9 5  
Base: Ac,O Ratio 0 . 2 0  

T:.- Temperature 2765 
VISCOSITY at critical viscosi-.y 

2710eF = 480 poises 

$ullur trioxide, S03 1 . 4 1  
Phos. pemoxide, P=O: 0 .  
S:romium Oxicie. SrO 0 . 0 0  

Barium Oxide. BaO 0o05 
Manganese Oxide. Mn:O. O. 07 

Un:letem',inec~ 0 . 0 0  
1 0 0 . 0 0  

Foulino In::lex 0 . 2 4  
Slagging moex 0 . 2 ~  

~eme~.,~ -.:,,,.~N. ,-r#71[;Gr/N~ ¢O...R:,AL' '*I.G.EI,*NEER,N'CO 

(llimlmt Mamlmr 

OVER 40 BRANCH L A B O R A T O R I E S  S T R A T E G I C A L L Y  LOCATED IN PRINCIPAL  COAL M I N I N G  AREAS.  
T IDEWATER AND GREAT L A K E $  PORTS. AND RIVER L O A D I N G  FACIL IT IES  

II 



F , 4 1 ~  

C O M M E R C I A L  T E S T I N G  & E N G I N E E  
G E N E I P t ~ L  O F F I G I ~ ; :  ~ 2 B  N O R T H  L A  ~ : A L L E  S T R E L e T ,  C H I C A G O ,  I L L I N O I S  6 0 6 D 1  A R E A  OOD~ e: :12~ T 2 / I - ~ 1 3 4  

TEX~S EASTE"~N Synfuels, Inc. 
Hous ~on, TX 77001 

Kind of sample 
reportecl to us 

Sample taken ~[t 

Sample taken by 

Date sampled 

Date received 

Coal 

Wabash Mine 
Wabash County, Indiana 
CT&E 

June 17, 1981 

June 17, 1981 

~ . E A S E  A D D R E ~  ALL C O R R E S P O N D E N C E ' T O :  
1 6 1 3 0  V A N  D R U N E N  R D . ,  P . O .  B O X  1 2 7 "  

SOUTH HOLLAND. I L  
OFFICE TEL (312) 254-1173 

February 5, 1982 

S a m p l e  identification 
by C T & E  C O M P A N Y  

Tri-State Synfuels Project 
Amax Coal Company 
Wabash Mine 
Crushed Raw Coal. Total Product. 
AX-I 

etaine~ cn 

Analysis mpor~ n o .  71-74295 

TUMBLER TEST FOR COAL - ASTM D 441-45 [1975) 
Average of 

Sieve O~enings 
weight 

Passing percent Inches Factor Product of 
, ,, C I )  ( 2 )  ( 3 )  ( 1 )  x { 3 )  

.06 in. 1.50 in. i00.0 1.280 1 i00.00 = S 

.06 in. 1.50 in. 21.4 1.280 1 21.4 ...... 

.750 in. 1.06 in. 46.5 0.905 0.7 32.55 

.530 in. 0.750 in. 16.3 0.640 0.5 8.15 

.375 in. 0.530 in. 2.3 0.452 0.35 .805 

.0469 in. 0.375 in. 2.7 0.211 0.16 .432 

.0117 i n .  0.0469 in. 0.8 0.029 0.023 .0184 
0.0117 in. i0.0 0.006 0.005 .0500 

~%al (Sum of products (!) x C3) 63.41 = S 

Friability, 36.5 percent: .with dust index of i0 

Fles~=~ully su~m~ea. ",.e'~~ 
COMMERCIAL ~TING & ENGINEERING CO. 

_.  .'. gL 

. ,~A~LjV.~ 

P,. 'A. MOUSER. Mm'mger, Miclwm't Divll~on 
D-155. ~ w ~  

h L I . m l ; ~  mrr t i m  AI. I ~ a ,  I I L I I E T ~  ~ v  I : : ~ I I ~ I G  WN et l iv lEr ,  a i ~  ( m  ~ ~ I I E W l l l t  I ~  I E O l . l ~  CO r~ l .P I I l l  I r r  N E I ~ I I I ~  KW ~ 'IX ~ a~ • • . ° . a . • . . . • . • . • . . • • . . . . 

M m ~ . l l l O O ~  xc,r. - m D ~ l ~ i  a4. .  • m l l w  I l r r n q . l l N l L t  IPA . N l iW I : Ie lAEA~ i ~ .  - ~ l ~ l ~  Y A .  . I ~ . l ~  I=~. • ImUlWlL IX  EW. . IIAI.'mU. o.l'qr. * ~ I ~ l . i . & l l m  I L .  . - 'lrlM.II~O l i ra .  • v ~ B : ~ l V l l l t .  I 1 ~  r . J ~  

p ,~ l  CO~,v W~en'~rkl~f 
~ o r  Y D ~  Pr~ IL%~LD~ 

... . p 



o .  

i I 

C O M M I : R C I A L  T E S T I N G  ~ I = N G I N I ~ E R I N G  C O .  

~m~o VAN Om.~EN RO. P.O. 10~ qr/ 
SOUTH HO4.LAk~ tL 0~r/:l 
O~tC~ TEL ( ~  ~O~-~T'~ 

TEXAS EASTERN SYNFUELS 
R~us~on, TX 77001 

February 5 ,  1982  

Sam~e idemmcIUOn 
by CT&,r: C ~ m p a n y  

K~d ~ u,~e 
re~oM~ to us 

Sam~ ~ken m 

Sample tiken by 

D~e I a m p ~  

Coal 

Wabash Mine 
Wabash Cou~o Illinois 
CT&E 

June 17, 1981 

Ju~e 17, 1981 

Tri-State S1m~ue~l~ Pro~e:t 
Amaz Coal C~pa=~ 
Wabash Mine 
Crushed Raw Coal. Total ~ Q ~ .  
AX-I 

An~b~dsmpo~rm. 71--74295 

As Received 

Moisture, % 11.61 

Fluorine, (F) I, ug/g 124 

Mercu ry  (Hg)2 ,  ug /g  0 . 0 9  

1 .  

2 .  

Cak ing  I n d e x  (Damm's Me~ho~) I 11 - 12  

Vz T ~ a s i s  

XXXXX 

14(; 

0 , 10  

P r e p a r a t i o n  by oxygen  ~x~b combus~ ion ;  a n a l y s i s  by  
i o n  s e l e c t i v e  e l e c t r o d e .  ASTM, P a r t  26,  I)3"/61--79. 

P r e p a r a t i o n  by oxygen  T . ra in  c~m~:us~ion- a n a l y s i s  by  
f l a m e l e s s  c o l d  v a p o r  a t o m i c  a t ~ o ~ p ~ i o n  s p e c t : ~ o I : o p y .  
AS2~i, 1 ~ : ~  2 6 ,  D 3 5 8 4 - 7 8  

COMMERCIAL TESTING • ENGINE~ CO. 

I)-156. m m p m  
~ l F r  m ~  ~ m  C ~ a m ~ L m B w w  D A V l k ~ O  ~ m  m m N l e ~  ~ m m m ~ a ~  o R J m ~  m m  ~ ~ ~ R ~ l W m k ~  ~ k  • . . - . . . • . • . • . • • . . • • 

~ q _  m l ~ J m ~ 0  ~ ,  i ~ m m &  a ~  e m m ~ m ~ t e m  m l m e m ~ m a m ~  ~ m m 4 J ~  l m  ~ t v  m ~ L m ~ t ~  m ~ m 0 u j m ~ L  ~ E m  w e m ~ E ,  O m m  
~ n  



It: , , , l l l~  

i m m m , m  ,,..r.,,,,.,,, m , .+ .  +,, . , . ~  , ~ . . , .  I 

C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GENERAL CHI~ICES: 221 WORTH ~A 8 A ~ E  STREET. C H I ~ G 0 .  IL~INDIS I ~ 1  AREA CODE ~12 

, + + o . 0 + +  

TEXAS EASTERN SYNFUELS February 5, 1982 
Hous%on, TX 77001 

Sample IdenUli~tion 
by CT&E Company 

l~nd I~ l.lmple Corn1 
rlporll~l to ms 

sample mken I~ Wabash Mine 
Wabash County, 

Sample taken by CT&E 
II l / n o i s  

Tri-S~ate S~nfuels Pro~e=t 
Amax Coal Company 
Wah~shMine 
Crushed Raw Coal. To~al Product. 
AX-I 

Date ~mpk~ June 17, 1981 

Date m ~  June 17, 1981 

A.a~mpo. no. 71-74295 

A l k a l i e s ,  d r y  c o a l  b a s i s  
Water soluble Non Water Soluble 

, ,| 

Sodium oxiae, Na20, ppm 1031 1065 

Potassium oxide, K20, ppm 91 5686 

L Ash in non wa~e~. - soluble coal = 1B .05  

I Ash in original sa~ole = 20.82 

Alkalies calcula%ed ~o isnited "-== 

t S o d i ~ =  o x i d e ,  1~20 

~ t a s s i u m  o x i d e ,  K20 

~rom a b o v e :  

Z .a~.i'P.ed b ~ s i s  

1 . 0 9  

3 . 1 9  

ll,'sa' C0o~ 
leo,* W ~  IhlNeCloOn 

R ~ m m .  ~ . .  m .  4L - ~ n ~ . w v  - c ~ m ~ u ~ . w v  oI=U~Ib~O, am o a D m ~ i / r . ~  o I N m ~ . C D  .OB~BI~ m0 oI~3111.Ut e M R N ~ I I O L ~ .  ~ . ~  
~ . v .  m l m l l . L  . 4 ,  + I I I I~  l l l T l m . l m l ~  I~, + llllW Ol l l , l , lmL I ~  ° l l lm+lq)l~. V,I, o l l ~ l , l l a i l . a O o  ~ . i r / . l i l & l l l ~  I~ '  ° I D . ~ .  ~ .  ~ . ~  . ~ ~  

~ l ~  ~ ,  - ~ ~ , .  

~.._. :~ 
xi - l l a t~ .~F  
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I USE~IUI~F~8~k | JS 8Wt4B~T ~TJ4E ~ 8 R ~ I O N  ~ IN8 | 

C O M M E R C I A L  T E S T I N G  8~ E N G I N E E R I N G  C O .  

TEXAS EASTERN SYNFUELS, INC- 
HOU s~on, TX 77001 

Lab. N O .  7 1 - 7 4 2 9 5  

ELEMENT 

Utah/urn 

Thorium 

Bismuth 

Thallium 

Mercury NR 

GO.~d 

i=u= 

Iridium 

Osmium 

~r~en:i.um 

Rafnium ( 0 . 4  

Lu~.e~.ium 

Ytterbium 

Thulium 

Erb£um O. 6 

H o  3 , - ; - , -  0 . 8  

D y s p r o s i u =  1 

PLEASE AD0~ESS ALL ~ O ~ W ~ C ~  1 ~  
11;1=0 VAN ~ RD.. 80UTH N O L L A ~  IL 1 0 ~  

O m ~  TEL ~ )  ~ l m  

F e b r u a : = y  5, 1982 

Tri-State Synfoel$ P=o~e=L 
Amax Coal C , ~ p a n y  
Wabash Nine 
Crushed Raw Coal. Total P=adnet. 
AX-I 

SPARK SOURCE MASS SPECTROGRAR~ZC ANAL~ZS 

CONC. 

2 / / ' i  Terbium 

7 

CONCENTRATION IN PPM WEIGHT 

0 . 3  R u ~ h e n i u m  V a n ~ i ~  1 0 0  

Gadolinium 0. ? Molybdenum 3 Titanium NC 

Eurc~£um 0.4 Niobium 13 Sc~£u~ 4 

Sa~ar£um 3 Zirconium 40 Cal¢lum NC 

Neodymium 2 Yttrium 21 Po~sslum MC 

Praseodymium 3 Strontium i00 ChloriDe 88 

Cerium 29 Rubidium 54 Sulfur MC 

Lanthanum 26 Bromine 1 P h o s p h o z ~ 8  MC 

Barium 300 Selenium ] Silicon NC 

Cesium 0.9 Arsenic 6 Alum~ hum NC 

Iodine 0.7 Germanium 4 Magnesium MC 

Tel i ur ium 0.2 Gel lium 21 Sodi -m MC 

An~im~.~y 0. S Z i n c  t41 Fluorine ~R 

T i n  0 . 3  C o p p e r  2 1  O x y g e n  NR 

Indium STD Nickel 3 Nitrogen ~R 

Cadmium 0.2 Cobal~ 48 Carbon RR 

Silver Iron MC Bo~o~ 6 

Pel lad£um M a n g a n e s e  130 Beryl lium 0 . 3  

Rl~od~um Chromium 29 L~um 9 

Neptunium <0. i By~rogen ~R 

STD - I n t e r n a l  S t a n a a r d  
NR - P~-~. R e p o r t e d  
A l l  e l e m e n t s  n o t  d e t e = t e d < 0 ,  l p p m  
NC - M a j o r  C o m p o n e n t  
T~T -- I n t e r f e r e n c e  

e ~ e r o g e  n e  : u  s 
, . -  . , . .  . ~ .  ~ . . . .  . ' "  , .  . . . 

,,~.~,,~ ,,,N,m~. . ; . ~ . .  
• COu~'~C~L'tt~'t~G • I m ~  O0. - ~ ' , ' . "  

I m  o.lO&l, JLmlS~ ol. - tloLn ~ I r r  - I)uUtedotwgo,MkU. ~kL • f:oqddlLIK'lWlOl W~P'" P . ; ,A l l l gBUgq l  gVV • ~ k d l l g O ,  DO' - ~ .  ~ Q ~ l  ~ 



,+i 
n 

~[ Moisture (t) 1 
Kntlmo,y 
r~.enic 

9 ~ryzz~um 
>r Boron " 

Cadmim 

Cop~I: 
¢) PluorJneO 
tP lead 
fit 

As 

Tcace P.,lemnts by AtomioAb~xl~lon 
(c~ncentration Jn ug/g) 

/m 

7.14 ~ 7.82 
0.3 0.3 0.4 
4.2 4.5 4.1 
1 1 1 

100 110 110 

0.0 0.9 
20 22 

• 1 2  13 
90 97 
7 7 

1.6 
32 
14 

140 
14 

/m 

XX3X 15.19 XXXX 
0.4 0.1 0.1 
4.5 2.3 2.7 
1 1 1 

120 220 260 

1.7 0.4 0.5 
35 23 27 
15 14 16 

155 250 300 
15 4 5 

i Lithium 14 15 16 17 14 16 
Hanganene 73 79 91 99 88 104 

I~ Hercur¥ 0.10 0,11 0.16 0.17 0.11 0.13 
Hickel 13 14 17 10 20 24 
8eXenJum 3.3 3.6 4.9 5.3 4.2 4.9 

...turn 4 2.0 3.0 3.s 3. .  2.6 3.1 
P Vanadium G0 86 62 67 58 6B 

Zlno 113 122 153 166 90 116 

'1 Detemlnation by ~ Hethod I)3173 
2 Deteminati~ by curcumin colorimetrio technique 
3 Dekemlnation I~r ASIH ~thocl I)3761 
4 Determination by delayed neutron activation 

P 
l-a 
t~ 
~D 

/ 

J~ As 

11.61 XXXX 7.39 XX](X 
0.3 0.3 0.3 0.3 
13.4 15.2 2.1 2.3 
1 1 1 1 

130 150 O0 90 

0.2 0.2 0.4 0.4 
19 22 ' 19 21 
17 19 10 11 

120 140 95 105 
16 19 8 9 

24 27 9 10 
63 71 63 60 
0.09 . 0.10 0.13 0.14 

21 24 12 13 
0.9 1 2.5 2.7 

1.4 1.6 16.5 17.8 
19 22 34 37 
50- 57 95 103 

I mo.~.o~o~.E~,.o., .  ! 
iS ttt,.~Jt~ t o  'n~ Fa~mtvcno N o~ '1~ | 

.,.o~,'Ao,.-.t + ,,~(~ ~.,~Z,+ J 



TEXAS EASTERN SYNFUELS, INC. 

PAUL WEIR CO. JOB NO. 2753-B 

FISCHER ASSAY YIELDS 

OIL r, LS/TON) 
( GAL/TON ) 

API GRAVITY 

GAS .. (Zm/TO~) 
( S CF/'JL'ON ) 

k A T E R  (LB,/TON) 
._. : .. : _(GAL/TON) 

SS {LB/TON) 

TOTAL ( ~ / T O N )  

VARIANCE (PC) 

GAS (NORMALIZED] 
H2 
CO 
CO2 
H2$ 
Cl 
C2 
C2- 
C3 
C3- 
I-C4 
N--C4 
C4- 
CS 
C6 
C7 
C8 
C9 

ADJUSTED YIELDS (hOR)tALIZED) 

C3 & LIGHTER 

AS ANALYZED 

2 0 2 . 5  
2 3 . 0  

2 . 8  

9 0 . 3  
1506.4 

8 8 . 2  
1 0 . 6  

1 5 8 9 . 6  

1970.6 

- 1 . 5  

( L ~ / T O ~ )  
1.08 
8.13 

17.04 
7.61 

2 9 . 4 0  
1 1 . 4 9  

2 . 6 8  
4 . 8 0  
3 . 1 1  
0 . 3 2  
1 . 2 9  
1.87 
1.19 
0 . 9 5  
0.60 
0.06 
0 . 0 0  

;m/TON 

8 5 . 3  

A n a l y s L s  : e p o : t  No.  7 1 - 7 4 2 9 5  
D a t e :  1 0 / 0 7 / 8 1  

Sample No.  AX I 
TERMINAL TEMP 932 DEG. F 

NORMALIZED 

205.6 
23.4 
2.6 

9 1 . 6  
1528.9 

8 9 . 5  
1 0 . 7  

1613.3 

2 0 0 0 . 0  

SCF/TON 

1492.7 

( L ~ / 1 0 0  L~)  
(FA O I L )  

0 . 5 3  
3 . 9 6  
8 . 2 9  
3 . 7 0  

1 4 . 3 0  
5 . $ 9  
1 . 3 0  
2 . 3 4  
1.51 
0 . 1 6  
0.63 
0 . 9 1  
0 . 5 8  
0 . 4 6  
0 . 2 9  
0 . 0 3  
0 . 0 0  

LB/100 LB 
F A OIL 
42.1 

SCRUBBED C3 & LIGHTER 
[LESS CO2 a H2S] 

C4 & HEAVIER 

60.7 

211.8 

1261.3 3 0 . 0  

104.6 

TOTAL HYDROCARBONS 
INCL. H2 & CO, I,B/TON 
C4 & HEAVIER (GAL/TON) 

API GRAVITY 

2 7 2 . 5  1 3 4 . 6  

2 4 . 6  

5 . 5  

;.ele! ~ Wlmmmsr~ll~ 
For Ylkd" ~ * l X ~  

M 

C O M M E R C I A L  T E S T I N G "  Ik  E N G I N E E R I N G  C O .  D-160. 

i 



SAMPLE NO. AX 1 

~JEGTI~ THE RESTNGT~; ON THE | 

H2 
CO 
C02 
;~2S 
C l  
C2 
C2- 
C3 
C3- 
Z-C4 
N-C4 
C4- 
C5 
C6 
C7 
C8 
C9 
SUM 

COMPONENT MOLE PERCENT 

13.39 
7.20 
9.60 
5.54 

45.55 
9.46 
2.37 
2.70 
1.83 
0.14 
0.55 
0 . 8 3  
0.41 
0 . 2 8  
0.15 
0 . 0 1  
0 . 0 0  

1 0 0 . 0 0  

AVERAGE MOLE WT 22.71 

LB$ C ZN GAS/TON SHALE 

WT. PERCENT TOTAL CARBON 
~/. PERCENT SULFUR 

BTU VALUE OF GAS (CALC.) 

C3 & LIGHTER* (BTU/SCF) 
SCRUBBED C3 & LZGHTER (BTU/SCF) 

WHOLE GAS* (BTU/SCF) 
SCRUBBED WHOLE GAS (BTU/SCF) 

5 3 . 5 2  

58.41 
7.82 

GROSS 

8 9 8 . 0 1  
1 0 1 9 . 8 9  

9 6 2 . 7 5  
1 0 9 2 . 7 8  

NET 

8 1 6 . 6 1  
9 2 6 . 8 8  
8 7 7 . 1 0  
9 9 5 . 0 8  

- [ ' r~CL.  ~;2S & C02] 

I ; , ~  ~l=4~V Wlrltmmmr~Cf 
F~r YO~V Ih'OttL'1,~ 

~IHS 

C O M M E R C I A L ' r E S T I N G  4k E N G I N E E R I N G  C O .  

LIL 
D-- 161.  

| ! 



GENERA'~ OIqqCES 22| NDWr~ LA $A;.LE STREET_ CN~CAGO. ILLINOI P 10101 

TEXAS EASTERN SYNI=UELS 
HOUSTON, TX 77001 

| I I --.,.~',.0,,~,.,,,,~R,,. I 

C O M M E R C I A L  T E S T I N G  8~ E N G I N E E R I N G  C O .  

PLEASE ADDRI=SS ALL CORRESPONDI=NCE TO 
P.O B0X ?12. NENDERSON. KW 42420 

OFPICE TEL IS02I I=:rT.11rl 

February 5, 1982 

Kind of ~mpte Coal 
re~le¢ to us. 

Sample taken at Wabash M%ne 
Wabash County, 

SEmite ta~m by C'l"r,~ 

Date sampk~d June 17, 1981 

Illinois 

$ I m p ; ~  iclentlfir4tion 
by C. T. & E. CO. 

" J I c i - S t a t e  S l r ~ u e Z s  ] P = o j e c t  
Amax Coal Company 
Wabash Mine 
Plus 1/4" Rd. screen fraction. 
AX-2 

Date received June 17. 1981 Arm~,s~ ~ n~ 71-74296 

% w,~t %.wegm 
PROXIMATE ANALYSTS .As received DW bas~ ULTIMATE ANALYSIS As rlmeived Dry 

Moisture 1 0 . 7 0  XXXXX 
Ash 1 2 . 7 9  1 4 . 3 2  

Volatile 2 9 . 3 0  3 2 . 8 1  
Fixecl Carbon 4 7 . 2 1  5 2 . 8 7  

ioo.o0 lOO. oo 
Btu/tb. 11104 12435 
Suffur 1 • 44 1 • 61 

Ask. es Na:O 0 . 3 9  0 . 4 4  

SULFUR FORMS 
Pyritic Sulfur 0 . 9 9  1 . 1 1  

Sultete Sulfur 0 . 0 1  0 • 01  
Organic Sulfur 0 . 4 4  0 . 4 9  

MAF 14513 

M(dstum 1 0 . 7 0  X:XXXX 
Carbon 6 2 . 2 9  6 9 . 7 5  

Sy~mmm 4 . 3 2  4 . 8 4  
Nltmgin 0 . 9 7  1 • 09  
CNor~ne 0 . 2 1  0 . 2 4  

Sulllur 1 . 4 4  1 • 61  
ASh 1 2 . 7 9  1 4 . 3 2  

Oxylle. (eft) 7 . 2 8  8 . 1 5  

MINERAL ANALYSIS OF ASH 
Silica. SiO= 5 5.8 3 

Alumina. As:O= 2 3 . 1 8  
Tda.~ 1102 1.0 ? 

WATER SOLUBLE ALKALIES Femc oxiOe. Fe~Oa 1 2 . 6 3  
Na.-O ~ X:XXX Lime, CaD 0 . 9 2  

K~O X~CCX XX:X:X Magnesia. MI)O 1 • 24  
Potassium oxicle, K=O 2 • 93 

FUSION TEM=ERATURE OF ASH Reducing ~ Sodium oxide. Ni~O 1.16 
Inilial Deformation 2 1 4 0  "F 2 2 2 0  "F 

- ,, c~.-~,D.I Sotlening (H = W) 2 4 3 0  eF 2 7 0 0 +  °F Sullur trioxide. SO3 0 . 6 2  
w,sr.~.,w,~,~ Soflening (H= Y:W) 2 4 9 0  °F 2700+q= I:hos. penlOXtl:ie, P:O= 0 . 3 3  

FluicI 2700"*- eF 2700-I  -,F Strontium Oxide. SrO 0 .  O0 
% EQUILIBRIUM MOISTURE 1 0 . 7 3  Bar~um Oxicle. BIO 0 . 0 4  

HARDGROVE GRINDABILITY INDEX 50 @5.10% 111oJ.s%u.Te Man=anese Ox,0e. Mn,O. 0 . 0 5  
FREE SWELLING INDEX 4 - 1 / 2  U,c~ele:,:,,,,c-cS 0 . 0 0  

Silic2 Value 79  06  Foulino Inclex 0 . 2 8  
Ease: Ac,¢ Ra, io 0 " 2 4  S|:,gging Inoex 0 . 3 ~ ~ "  " 

T: , :  Temperature 2(~66 
ReIDeCCI~IIYcoMMI=R CIALIIMOC~TtICI" TE~'rlNG & ENG'INEERING C0. ~, f'fp,'~amll~,%'%'- , M r  

of 2.9o'F : 320 

~.w~,. vm,.~~,~m"w~© L. W TA'~OR I< M.Nm, C.,.,.I mv..o. D-162". ~ 

~l~  OVER "I0 BRANCH L A B O R A T O R I E S  S T R A T E G I C A L L Y  , .OCATED IN PRINCIPAL COAL MIN ING AREAS.  
T IDEWATER AND GREAT LAKES PORTS. .~ND RIVI=R LOADING FAC;L IT I I :S  
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C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GENERAl .  OFF]CES: 221 NORTH CA ~A~LE ~TRI : I~ r ,  CHICAGO.  I L L I N O I S  80691 AREA CODE $12 ~2&-Ii4~14 

TEXAS EASTERN SYNFUELS 
Hmuston, TX 77001 

Kind of Immple 
reported to us 

Sample taken 8! 

Simple taken by 

Dale sampled 

Date ~--eivecS 

Coa l  

Wabash Mine 
Wabash County, Illinois 
CT&E 

June 17, 1981 

June 17, 1981 

zTL PLEASE ADDRESS ALL CORRESPONDENCE TO: 
16130 VAN DRUNEN RD.. P.O. BOX 127 

SOUTH HOLLAND. IL 60473 
OFFICE TEL (312) 264-1173 

February 5, 1982 

Samp!e identification 
by CT&E C¢~npany 

Tri-State Synfuels Project 
Amax Coal Company 
Wabash Mine 
Plus 1/4" Rd. screen fraction. 
AX-2 

Analysis .-eport no. 71--74296 

Caking Index 

As Received 

Moisture, % 10.70 

Fluorine, (F) I, ug/g 85 

Mercury (Hg) 2, ug/g 0.13 

I. 

. 

(Damm's Method) = 12 - 13 

Dry Basis 

XXXXX 

95 

0.14 

Preparation by oxMgen bomb combustion: analysis by 
ion selective electrode. ASTM, Part 26, D3761-79. 

Preparation by oxygen train ¢ombu'stion; analysis by 
flameless cold vapor atomic absorption spectroscopy. 
ASTM, Part 26, D3684-78 

9ma ] ~ W a ~ e ~ t =  
¢D~ ¥ O u l  PrOleC~lO~ 

Respectfully submitted. 
COMMERC,AL TESTING & ENGI.NEER,NG CO. ~ ' - - ' ~ ~  

FLA. HOuSER. Manager. MiclweCl Division D -163 .  -~'~-- - ,  
~ n s f  Memlmr 

I . .~ .NVGS I , ~ " .  I IO ivsOaeadd  as~. . ' ~ , I A ~  L I [ E S ~ V  . W  • CJ.JUeKIMUIS G I l V .  . ¢ L l W | r . J U V D  O N .  . CD01ueg,&U'Y Oe,I. o O 4 I I V ~ R  ¢ O .  • GO&D4tN C D .  • t 4 1 L / ~ R  LfT.  • N S M D I ~ e V  8 ~ '  • ¢ ' t " K .  . * , , lkLIg ' l l t  a d .  

~ h  I e I O D I . B O  I~ • .  g i l l [ .  ~ • 8 I I I [ ' I IL |N| I I I .  PA * ~ OWLE &.JitK, ILJk • IIGcuqDfbt. V& • PALI[SAIMJ. ~ • i ' 5~  | ~ l . t ~ J ,  I¢'¢' • J 4 . I . K  L,'flt e l 0 .  IqlLIJ~l~l, I~ e TOIJIOO. ~ o VdklVi~04JVl R .  ILl:, C~k, 



I: .4i~,4 
~ m ~ " ~ " ~ " ' m ~ ° " !  I 

iIO~C~ PAGE AT THE Iq~NT (~: I~115 I ~  

C O M M E R C I A L  T E S T I N G  R, E N G I N E E R I N G  C O .  
GENI[I~AL OI~IIG[$: ~d~ NOI~TH ~ ~ Ib'TRI[LrT, (~N|C,A~0. ILLINOIS ~ AIIt~A ¢OOE :~1~) 

I Im l l  i i  

~6~30 VAN DRUNEN RD., P.O. I n [  IZ7 
SOUTH HOLJ.AND. IL Im?'J 
OFFICE TEL. (312) m4-Tl~3 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

F e b r u a r y  5 ,  1 9 8 2  

Sample tdentlfk:ation 
by CT&E C~pany 

Kind of simple 
reported to us 

Sample taken mt 

Sample taken by 

D~e umpled 

Coal 

Wabash Mine 
Wabash CounTy, Illinois 
CT&E 

June 17, 1981 

Tri-s~ate S~nfuels Pro~e=t 
A~ax Coal Company 
Wabash Mine 
Plus 1/4" R~. screen fract~n. 
AX-2 

D~e .~e~ed June 17, 1981 

A~lysls re~o~ no. 71--74296 

Alkalies, dry coal basis 
Water soluble 

Sodium oxide, Na20, pp= 841 

Potassium oxide, K20, ppm 84 

% Ash in non wa~er soluble coal = 

Ash in original sample = 

13.00 

14.32 

Non Water Soluble 

806 

3770 

Alkalies calculated 2:0 ignited basis from above: 

Z~nite~ basis 

% Sodium oxide. Na20 i. 21 

Potassiu= oxide, K20 2.96 

*q~o~l ~ V~Ote,maBrkecg 
FOr YOue PrOtt, Cto~ 

Respect1 ully s u ~ n i 1 ~ ,  - ~ ~  
COMMERCIAL TESTING & ~",;-'-,NEERING CO. 

. . . . .  -~ . . . q ~ ~  

m. *.'MOUSE~. Mw, me,. U~ ,w t  ~ i ~  D-164. ~ m 
I I q . ~ .  M~'. IlaauuaQeQ~aun. A& o ~l.lllllO0~.~.¢l.$.mmlOUlt(; w~.. r.~.l¥1[~_(Im. Cm,mdul~' 8m.~mMla.~. qlm.DG~a.~, e a a L n M i m . ~ . ~ l O E l l n m l . u l v , ~ o ~ . ~  
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I ~ .~e~e~o~eezsnK,  T,o,~ 'me I 
|NO'rICE PAGE ATTHE F:I~NT OF ~'1~; I1:1~1~1" I 

c o M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  CO.  
GENE,R,~L, OI:FICES 22E NORTH LA SALLI~ STREET I (~HICAGO. ILLINOIS 6~601 AREA CODE 312 126-8434 

Z T ~ o m ~  PLEASE ADDRESS ALL CORRESPONDENCE TO 
P.O. BOX 752. HENDERSON. KY 42420 

OFFICE TEL, (502) 82~-1187 

TEXAS EASTERN SYNFUELS 
HOUSTON, TX 77001 

:February 5, 1982 

Kind of sample C o a l  
reportK~ to us 

Sample taken I~ Wabash M i n e  

Wabash County, Illinois 
Sample taken by CT&E 

Date sample~ June 17, 1981 

Date received June 17, 1981 Analysis report 

Sample identification 
by C. T. & E. CO. 

Tri-State Synfuels Projea~ 
Amax Coal Company 
Wabash Mine 
Minus 1/4" RQ. s~reen fraction. 
AX-3 

no. 7 1 - 7 4 2 9 7  

% Weight 
PROXIMATE ANALYSIS As received Dry basis 

Moisture 12.73 XXXXX 
Ash 15.24 17.46 

Volatile 28.63 32.81 
Fixed Carbon 43 • 4 0  49 • 73 

lO0.0O 100.00 
B~ullb. 10375 11888 
Sulfur 1 • 29 1 • 48 

Alias Na:O 0.46 0.53 

SULFUR FORMS 
Pyritic Sulfur 0 . 8 0  0 • 92 

Sulfate Sulfur O. 02  0 . 0 2  
Organic Sulfur 0 . 4 7  0 . 5 4  

WATER SOLU~LE ALKALIES 
Na:O 

K:O 

FUSION TEMPERATURE OF ASH 
Initial Deformation 

. ,1, ~,,. ~e,~ Softening (H = ~%~ 
v,., Co,,. w.=~ Softening {Ha I..~W) 

F&uid 
% EOU1LI~IUM MOISTURI= 

~ARDG~(DV = G~INDABILITY INDEX 
~REE SWELLIN.3 INDE;: 

XXXX 
X:CO: 

2150 
2350 OF 
239O °F OF 
2 7 0 0  
10.77 
53 ~7.70% 
1 

Sihca ValuB 
76.51 Sase; A¢~ =.alio 

0 . 2 6  7: , :  Temperature 
2 6 0 5  

Oxidizing 
=F =F 

2 2 2 0  oF 
2 5 0 0  
2 5 5 0  "F 

"F 
2700+ 

moisture 

: ~TED VISCOSITY at cri~ica! viscosity 
emperature of 2590"F = 500 poises 
,,Pal ~-ODV Wa~le.n~r l~ 
~or ~'Dur PrOl~[~¢~ 

8 h  

% Weight 
ULTIMATE ANALYSIS As received Dry basis 

Moisture 1 2 . 7 3  XXXXX 
Carbon 5 8 . 5 1  6 7 . 0 4  

Hydrogen 3 . 9 9  4 . 5  8 
Nitrogen 1 . 0 2  1 • 17  
Chlorine 0 . 2 4  0 . 2 7  

MAP 14403 Sulfur 1.29 1.48 
Ash 15.24 17.46 

Oxygen (diff) 6 • 98 8 • 01 

MINERAL ANALYSIS OF ASH 1 0 0 " 2 0  " . 1 0 0 . 0 0  weigm ignited Basis 
Silica, SiO: 5 2 • 3 0 

Alumina. AI..O= 2 2 . 6 6  
Tdanie, TIC)= 0 . 9 3  

Ferric oxide, Fe:O~ 
Lime, CaO 1 0 . 1 0  

Magnesia, MgO 4 . 7  9 
1 . 1 7  

Potassium oxide, K:O 2 . 6  6 
Sodium oxide, Ns=O 1 . 3 1  

Sulfur trioxide. SO~ 3 . 4 8  
Phos. penloxide. P:O, 0 . 4 7  
Strontium Oxide. SrO 0 . 0 1  

Barium Oxicle. BaD 0 . 0 5  
Manganese Oxide. Mn=O. 0 . 0 7  

Undelen'nmed 
0.00 

Fouling Inoex 1 0 0 .  O0 
; 0 . 3 4  - Slag9 ng InDex ~ . . ~ .  

COMMERCIAL TESTING & ENGINEERING CO "~pr~-]l'~", ~'.~" 

LW~AYLOR Ill Mana r ntral ,vmn . . . . : ~ ~ ' . i * "  • . . o ° 

OVER 40 BRANCH LABORATORIES STRATEGICALLY kOCATEO IN PRINCIPAL COAL MINING AREAS, 
TtDEWATER AND GREAT LAKES PORTS, AND RIVER LOADSNG* FACILITIES 
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F dHlal l  
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- -  i i | ! 
I ss,,,~r~o,,~,s,,,~,mo.,~ I 

C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GEwEIL4L  OIrI~IGE$: ~11 NOl~ i 'H LA  L4J.J.E ~ ,  ( :H l~ .~ i~O .  IL.LIMOIS l l l )~01 ~ ~ ~rl~ 

m, 

~ ~  P L E A S E  A D D R E S S  A L L  C ~ D ~ ~ I ~ .  
115130 VAN DRUNEN RD. P.O. BOO( 127 

S O U ~  NOUJU~. L 004~ 
OFFICE 71[L. m2) 14*11T~l 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

February S, 1982  

, ~ l e  idlmtitication 
CT&E C~mpany 

Kind of sample 
reported to us 

Sample laken id 

Smmpie taken by 

l :~e ~r.p~ecl 

Date receh~cl 

Coal 

Wabash Mine 
Wabash County, Illinois 
CT&E 

June 17, 1981 

June 17, 1981 

Tri-State Synfuels Pro3ec~ 
Amax Coal C~ml~n M 
Wabash Mine 
Minus I/4" R~. screen fraction. 
AX-3 

1 

An~hjsls reporl no 71--74297 

As Received 

Moisture, % 12.73 

Fluorine, (F) I, ug/g 157 

Mercury (Rg)2, ug/g 0.13 

i. 

. 

C a ~ n g  I n d e x  ( D a w n ' s  H e t h o d )  = 11 - 12  

Dz~  B a s i s  

XXX~X 

1 8 0  

0 . 1 5  

P r e p a r a t i o n  b y  o x y g e n  bomb c o m b u s t i o n :  a n a l y s i s  b y  
~on  s e l e c t i v e  e l e c t r o d e .  ~ S ~ H ,  P a r t  2 6 ,  D 3 7 6 1 - 7 9 .  

Preparation by oxygen train combustion; analysis by 
flameless cold vapor a~omic absorption s~ectrom:opy. 
ASTM, Pa~t 26, D3684-78 

aerql! ~ '  WIIlte1110rk~,¢l 
I :Or  YID~r' P r 0 1 i E C 1 ~  

Respecttul~' su0m.~10 
COMMERCU~ ~ S ~ G  & ENGmEEPJNG CO. ~ ~ _  

R. A. HOUSEI~. IIA~MIOIN'0 Michelsl ~ i O l l  D - I b6 .  - - ~ ' ~ -  G 
~ W  

Ik;,.4.elll,. ~ • I lml*uiGoau~t ~ • ~ ~ .  i:t.dUur.aBq.,amll.wv. I : l , J l v l ~ .  ~ - Cume~lJLtfl'. Oal. N l l V l l g t . ~ . l l l l J l I I .  ~ * ~ m o  t l ~ ' . ~ ,  i r e .  a~ l l i l gm l .  1tit * a lPUl l .dM.  
~ .  ir~r. umNlal.¢. AJI.. mira, OrV'um,4lmem. o~aL - m4m ~ l i . l l a u l l .  0.ab o mUa 'o t . I .  'wI - N',Ii.I.IdNI. N • "OIr, SVIM, II. t v  * ~ .  ~ "  R UNU.a4~< oo,. * 'qrINJDO. Ore,* * ~ .  ~ .  IleJl. 

I " ! 
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|NOI~E PaCE AT THE Iq~wr cw ~ REPOt! 
- -  , , ,  . , ,  n n  | 

C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
G E N E R A L  O ~ r F I C E E ~  2 2 6  N O R T H  L A  S A U . E  S T R E E T ,  C H I C A G O .  I L L I N [ ; ~ I E  6 D 5 ~ I  A R E A  C O D E  3 1 2  T 2 ¢ • r , 4 3 4  

), 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
16130 VAN DRUNEN liD., P.O. BOX 127 

SOUTH HOLLAND. IL ~473  
OFFICE TEL (312) 264-1173 

TEXAS EASTERN SYN~UELS February S, 1982 
Houston, TX 77001 

Sample identification 
by CT&E Company 

Kind of sample Coal Tri-Sta~e Synfuels 1~roJect 
repone~ to us Amax Coal C~mp~ny 

~bash Mine 
SamDlemkenat Wabash Mine ~inus 1/4" R d .  screen fraction. 

Wabash County, Zllinois AX-3 
Sam;)le taken by CT&E 

Date ~mplecl  J~e 17, 1981 

Date received J~u~e 1 7 ,  1981" 

Analysis report n0. 71-74297 

Alkalies, dry coal basis 
Wa~er soluble 

Sodium oxide, Na20 , ppm 1128 

Potassium oxide, K20, ppm 87 

Ash in non wacer soluble coal = 

Ash in ori~inal sample = 

15.49 

17.46 

Non Wa~er Soluble 

960 

4260 

Alkalies calculated to ignited basis 

Sodiu~ oxide, Na20 

Potassium oxide, K20 

from above: 

I~nited basis 

i. 2 7  

2 . 8 0  

: , - a  I C O D v  W B x t , ~ m l l , k K I  

E D r  V O u r  I ~ D I ~ , O ~  

Resl~ectfully submittod. ~ -  - - 
COMMERCIAL TESTING & ENGINEERING CO. _ p ~  

FLA. HOUSER. Manqor, Midw~t Dhris]Dn D-167 .  "-='-~-" 
t:r~mr 

l l ~ t . L ~  M1r ~ m4. ~ I ~ ; . R I i T I : ~  w v  ¢ ; . ~ i ~ W , l ~ , ,  m , v  O . 3 1 V I I L a U d D  O u  ~ O m  D E N V l I  4 :O  ~ I : ~  ~ I J q l R  ~ l q ~ I t E O ~  m~'  ~ ' I ~  , m a P E l t  .au  • . , . , . • . * . - . • . • . , . • . • . 

• . • . • . • . • . • , - • . , • . • . . d , ~ .  " ' - - M K . l ~ m a ~  Z T  U m l I . K  Am. ~ m l I ~ r N L I N I V  I ~  I d W @ I I L E A  L,~ ~ 1 ~ 4 t 1 ~ ¢ ~  V A  ~ U . W ~ D E  C a  I ~ K I I ' 4 1 L L !  ¢ ~ r  8 a & l l ~ . C n "  110 ~ I L  ~ @ N  V ~ l C ~ R t l l t  I I .P..CdBm 

El 
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TEXAS EASTERN SYNFUELS, INC. 

PAUL WEIR CO. JOB NO. 2753-B 

Analysis report No. 71-74297 
D a t e  : 10/12/81 

Sample No. AX 3 
TERMINAL TEMP 932 DEG. -~ 

FISCHER ASSAY YIELDS AS ANALYZED NOR~U~IZED 

OIL {LB/TON) 186.8 189.0 
(GAL/TON) 21.4 21.6 

APZ GRAVITY 3.6 2.6 

GAS (LB/TON) 87.6 
(SCF/TON) 1480.4 

8 8 . 6  
1497.4 

WATER (LB/TON) 98.4 9 9 . 5  
(GAL/TON) 11.8 11.9 

SS (LB/TON) 1604.5 1623.0 

TOTAL (LB/TON) 1977.3 2000.0 

VARIANCE (PC) -i.i 
(LB/100 LB) 

GAS (NORMALIZED) (LB/TON) (PA OIL) 
H2 1.12 0.59 
CO 8.53 4.51 
CO2 16.69 8.83 
H2$ 7.25 3.84 
C1 29.06 15.38 
C2 10.21 5.40 
C2- 2.25 1.19 
C3 4.31 2.28 
C3- 2.90 1.54 
I-C4 0.33 0.18 
N-C4 1.00 0.53 
C4- 1.93 1.02 
C5 1.23 0.65 
C6 0.98 0.52 
C7 0.57 0.30 
C8 0.20 0.i0 
C9 0 . 0 0  0 . 0 0  

ADJUSTED YIELDS (NOR~:ALIZED) 

C3 & LIGHTER 

LS/TON SCF/TON LB/100 LB 
P A OIL 

82.3 1461.9 44.1 

SCRUBBED C3 & LIGHTER 
[LESS C02 & H2$] 

58.4 1237.5 3 1 . 3  

C4 & HEAVIER 195.2 104.5 

TOTAL HYDROCARBON5 
INCL. H2 & CO, LB/TON 
C4 & HEAVIER (GAL/TON) 

253.6 135.7 

2 2 . 8  

APZ -RAVITY 6.5 

C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  D - 1 6 8 .  

~,hll, COI~, Walermav~eo 
FO'+" Yowr l~Pl~'ill~t*OP. 

66 



SAMPLE NO. AX 3 

ISSUBJEG'rTOTHERESTRIOT/ON oNTHE | 

H2 
CO 
CO2 
H2S 
C1 
C2 
C2- 
C3 
C3- 
I-C4 
N-C4 
C4- 
C5 
C6 
C7 
C8 
C9 
SUM 

COMPONENT MOLE PERCENT 

14.11 
7.71 
9.60 
5.38 

45.98 
8.58 
2.04 
2.47 
1.75 
0.15 
0.44 
0.87 
0.44 
0.29 
0.15 
0.04 
0.00 

i00.00 

AVERAGE MOLE WT 22.42 

LBS C IN GAS/TON SHALE 

WT. PERCENT TOTAL CARBON 
~. PERCENT SULFUR 

BTU VALUE OF GAS (CALC.) 

C3 & LXGHTER* (BTU/SCF) 
SCRUBBED C3 & LIGHTER (BTU/SCF) 

W~OLE GAS" (BTU/SCF) 
SCRUBBED WHOLE GAS (BTU/SCF) 

51.35 

57.98 
7.71 

GROSS 

876.26 
993.55 
942.73 

1068.46 

NET 

796.40 
902.43 
858.51 
972.53 

"[INCL. T425 & C02] 

C O M M E R G I A L ' r E S T I N G  8t E N G I N E E R I N G  GO.  D-169. 

~,~ll' COPy VVll~evma~a~ec 
~o" You ~ lirOlfC2~O~ 

5~ 

! 

P 



P~E;. ~'EZR COXP~-~'T 

APP~gDIX I )-10 

D e l t a  ~ i n e  - ~Ill~.no£s No. 6 Seam 

AX-~ - T o 1 : a l  Product . :  a - n  

~ - 5  - 2 "  Xd. z 1/~," Rdo: a - d ,  f - k ,  n 

A X - 6  - 114" '  Xd. z O: a - d ,  £ - k ,  u 

D-171 

D-177 

D--IB0 

i w 

D-170.  
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C O M M E R C I A L  T E S T I N G  81 E N G I N E E R I N G  C O .  
GI[NSR&~. o I r l IG IS ,  ~ l l  NOl~rH LA S&LJ.E STRLrl['T I CHIC&G0. ILLINOIS ll0~01 & l l | a  ~@~_ S'I:~ ~-@~_ _~,= 

,••m Pl.}.ASE ADDRE= ALl. CORRIJPONDll¢,I I'O 
P.O SOX "~2. NENDIIRSON. KY 

OFI=ICE TEl.. (S02) 112'/-111") 

TEXAS EASTERN S~NI='UELS Fe~=uaz-y' 5. 1982 
HOUSTON, TX 77001 

Kind of sample Coal 
mp0~e~ to us 

r~nple m,en at Delta Mine 
Saline County, 

Sample taken by CTr,,.E 

Date sampled June 18,  1981 

Illinois 

Sample i=lentificution 
C. T .  & !% CO. 

Tri-S~ate Synfuels PToJect 
Amax Coal Company 
Delta Mine 
Crushed Raw Coal. Total P~o~u¢~. 
AX-4 

Date received June  18, 1981 Arudysis report no. 
I 

% w ~ t  
PROXIMATE ANALYSIS As r e c e t v ~  

Moisture 7 . 3 9  XXXXX 
Ash 1 2 . 3 8  13-  37 

Volatile 3 1 . 5 3  3 4 . 0 5  
Fixe¢l Carbon 48 • 70 52 • 58 

100.00 100.00 
Btu/Ib. 11598 12523 
SuUur 3 . 4 8  3 . 7 6  

Aik. ,~ Na:O 0 . 2 1  0 . 2 3  

SULFUR FORMS 
~pi~i= Sulfur 2 . 1 4  
Sulfme Sulfur O. 10 

Organic SuNur 1 . 2 4  

2 . 3 1  
0.ii 
1.34 

XXXX 
XXXX 

WATER SOLUBLE ALKALIES 

Na:O XXXX 
K:O XXX:X 

FUSION "tEMPERATURE OF ASH 
Initial Deformat ion 

- . ,  = ~  - , . r , ,  Softening (H = W) 
~ ¢ , ~  w,e~ Sof ten ing ( H =  Y=W) 

Ru id  
% EQUILIBRIUM MOISTUR = 

HARt)GROVE GRINDA.~ILrTY INOEX 
FREE SWELLING IN~')EX 

2000 "F 2250 ~ 
2120 ~ 2320 "F 
2160 ~ 2400 "F 
2260 ~ 2480 "F 
5 . 9 0  
54 @3.90t moisture 
5 

Sil,ca Value 4 9 . 2 1  
Bas-.: Acid Rmio O. 76 

. T::: Tem~enlture 2190 
. ( ,TED VISCOSITY at. critical visc~ity 
~nperaTJ~re of 2360"F -- 25 l : x : ) = . s e s  

~ha* ~ We~m~ 
For w~ ~RXI~ 
h 

71-74327 

ULTIMATE ANALYSIS As relxqvIKI 

HAF 14456 

MoiSUml 
Carbon 

Hydrogen 
N~n~m 
Chlorine 

Sullur 
Ash 

Oxygen (el~ 

MINERAL ANALYSIS OF ASH 

Silica, SiO: 3 6 • 78 
AJuminL Ai:O= 1 5 . 3 7  

.nmnil. "no: o .  60 

Ferric oxide, Fe~O= 2 6 . 0 4  
Lime. CaO 11 • 12 

Magneto. MgO 0 . 8 O  
Potassium oxide. K:O 1 • 58 

S4=dJum OXide. NI:O 0.6"7 

7 . 3 9  XXXXX 
6 4 . 3 8  6 9 . 5 2  

4 . 3 4  4 . 6 9  
1 . 0 3  1 . 1 1  
0 . 0 8  0 . 0 9  
3 . 4 8  3 . 7 6  

1 2 . 3 8  1 3 . 3 7  
6 . 9 2  7 . 4 6  

zoo-O'6: , o 

Sultur ~oxiOe. SO3 6 . 7 0  
Phos. pentoxi=e. ;':O. 0 . 2 4  
S1romium OxiOe SrO 0 . 0 0  

Barium Oxide. BaO 0 . 0 2  
Manganese Ox,cle Mn,O. 0 . 0 8  

:.;..~.;,,trminea 0 • O0 

1 0 0 . 0 0  
Foul,ng In~lex o =;1 

R,=,=. . ,H . . - - = .  
COMMERCIAL TESTING & ENGJ~IEERING CO ~: i~ /~ 'J~ l l2~ l ; "  

::5 ; :  

L W . " r A Y L O R  i l l .  I ~ .  ~ ~ l~ , .1  . " ~  ' ' ~ °  - -~=' -"  • 
a l ~ r ~  

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED I ' ; , °RINCIPAL (:0&l., MINING AREAS. 
TIDEWATER AND GREAT LAKES PORTS. AND RIVEIq LOADING FACILITIES 



k T E X A S  EASTERN Synfuels, 
Houston, T X  77001 

IS Sl,ll~G'r "~O THE REb'1"R¢110'~ ON TI~ | 

C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  

z T ~  FILF'ASE Al~r) l : ~S '  ALL C O1::1 R ~ ' O N  I')I~N CE "ro" 
16130 VAN DRUNEN RD., P.O. BOX 127 

SOUTH HOLLAND, IL 60473 
OFFICE TEL. (312) 264-1173 

Inc. ~ebruary 5, 1982 

SAmple identification 
by CT&E COMPANY 

Kin(: of sample C o a l  
reported to us 

Eample taken A~ D e l t a  M i n e  
S z ~ l i n e  C o u n t y ,  

Sample taken by C~&E 

DAte .,.,.~mple,"J June 18, 1981 

Date mce~ved Ju~e 18, 1981 

Xl linoi s 

Tri-State Synfuels Project 
Amax Coal Company 
Delta Mine 
Crushed Raw Coal. Total Product. 
AX-4 

AnA~.r$~ report no. 7 1 - 7 4 3 2 7  

TUMBLER TEST FOR COAL - ASTM D 441--45 (1975) 
Average of 

Sieve O~enings 
Weight 

~tained on Passing per¢ent inches Factor Product of 
( I )  ( 2 )  (33 ,., (1) x (3) 

.06 ~n. 1.50 in. i00.0 1.280 1 i00.00 = S 

.06 in. ' ........ i~50 in. ..... 24.2 ..... i.280 1 24.2 

.750 i n .  1.06 i n .  49.1 0.905 0.7 34.37 
• 530 in. 0.750 in. 9.8 0.640 0.5 4.90 
.375 in. 0.530 in. 2.8 0.452 0.35 .980 
. 0 4 6 9  in. 0.375 in. 3.0 0.211 0.16 .480 
0117 in. 0.0469 in. 2.0 0.029 0.023 .0460 

0.0117 in. 9.1 0.006 0.005 .0455 

,tal (Su~ of products (1) x (3) 65.02 = s 

7"C~ WDu" PPOve~,O ~ 

Friability° 35.0 percent= ~h dust index of 9 

Res~ecfful~ subm~led, 
COMMERCIAL TESTING & ENGINEERING CO. ,-, ~ " ~ . ,  

.; = 
•., ~ ~ 

~ 
R. A. HOUSER. Manager, Mimvost Dive;ion D--172. " - - ' • 

~tTt~r 
• , L I . ~  ~ • l i r a  A t ,  . CW, A I I  L i t  C ' P ' O ~ • ' I I ' V  * C L a I ~ I I I U I I G  . IWV . ~ J . I V l I I ~ I ~ .  O k  • C D m M I ~ , L . W  . O1,4 . I M ~ m l ' l  I I  . ¢ O  • O O I . D I I I  , I ~  * I . I I L I N I  I I  . l i f t  • N l t  MO11111311. I t v  . ~ .  ~ • J~IPIIII .41,1. 

" . .  * . * M I D O I . ~  I v  l l l ~ l l l l t . l  +U.  a~ t ,~ l l l p l tm4 .11 , , 141 .  I t ~  . I W W l I ,  I * ' ~ I .  L ,A l ~ J l l O l . l ~  VA PA4,JrJ4oC ~ WaI[I[VILLI SEf Ir, ALIWA ll~ 110 NOI. ~ 14. T ~  ¢~ V~M~R.B~CAMI 
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TEXAS EASTERN SYEFUELS 
Houston, TX 77001 

C O M M E R C I A L  T E S T I N G  8~ E N G I N E E R I N G  C O .  
GENERA; .  OF Iq~ l [ $ :  ~ N O R T H  LA &ALLE l r T R E r r .  G N I G A ~ O .  ILL INOIS ll0~01 a l l r~A CODE :r12 7 :N~dq l4  

SOUT~ ~OLLAND, ~. 
OFFICE TEL. ~11~ ~I.,11'J~ 

~ m m ~  

February 5, 1982 

Sarape_ identi~tion 
by CT&E Compan~ 

Kind of sample CO ILl 
mportod to us 

$amp~ taken m D e l t a  M i n e  
S a l / n e  C o ~ t y ,  

Sample taken by CT&~ 

D~e sample(~ June  18,  1981 

Date reoeiv~d June 18, 1981 

I1 linois 

Tri-State Synfuels Fro~ect 
Amax Coal Company 
Delta Mine 
Crushe~ Raw Coal. Total Prc~u~t. 
AX-4 

71-74327 

C a k i n g  Zndex  ( D a w n ' s  M e t h o d )  = 14 - 15 

As R e c e i v e d  Dz 7 B a s i s  

M o i s t u r e ,  t 7 . 3 9  XXXXX 

Fluorine, (F) I, ug/g 97 i05 

Mercury (Hg)20 ug/g 0.13 0.14 

i. Preparation by oxygen bomb combustion- analysis ~y 
ion selective electrode. ASTM, Part 26, D3761-79. 

Preparation by oxygen train combustion~ anallmls by 
flameless cold vapor atomio absorption $ p e c t r o m = o p y .  
ASTM, Part 26, D3684-78 

2 .  

Respo~-2full 7 lubm~le~. . . . d m ~ .  
COUMSRC,~ ~ST,NS • S , ~ ~  CO. .--~T~...~w__y. 

• . .  : 

: 0  w YO;J" ~OIEElmO ~ 
• • • • ' . . + 
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C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GENERAL  OFF I~ES~  ~ |  NORTH LA  SALLE  STREET .  OH ICAGO.  I LL INOIS  60601  AREA ( :ODE ~12  721~14S4  

~ T ~  PLEASE ADDRESS ALL CORRESPONDENCE'TO: 
16139 VAN DRUNEN liD.. P.O. BOX "127 

SOUTH HOLLAND. IL 604?3 
OFFIDE TEL. (312) 264-1";73 

TEXAS EASTERN SYN~UELS February 5, 1982 
Houston, TX 77001 

Sample identification 
by CT&E C~mpany 

Kind c~ r,~m~le Co a l  
reporteO to us 

Slunple taken at Del~a Mine 
Saline County, 

Sample taken by CT&E 

D-re ,~ampl~K~ J u n e  18~ 1981 

Dale receive~ June 18, 1981 

Illinois 

Tri-State Synfuels Project 
Amax Coal C~npan~ 
Del~a Mine 
Crushed Raw Coal. Total 1>roduct. 
AX-4 

Analysis report no. 71--743.~7 

Alka!/es, dry coal basis 
wa~er soluble 

Sodium oxide, Na20, ppm 198 

Potassiu~oxide, K20, ppm 80 

% Ash in non water soluble coal = 

Ash in original sample = 

12.10 

13.37 

Non Water Soluble 

5 6 9  

2 2 9 9  

Alkalies calculated to ignited basis 

% Sodium oxide, Na20 

% Potassiun oxide, K20 

~rom a b o v e :  

" ~ g n i t e d  ~:~s£s 

0 . 6 2  

1.96 

Rt-'-.;Dect/uUy $ubmLllecl. -:,,.;.r~-. 
COMMERCIAL TESTING & ENGINEERING CO. , ~ . .  

• - -  " ;".b - "  " 

R. A. blOUSER, Manager, MidMmt Div~lon T ~ . . I ~ . - - ~ ~ ,  
I ) * LL ,  ~ . ~ '  . I l lmend ,  G , . u~  A t  - 2  NAm&IL' I~rO~ WV - C~ , l t t  ~kmG wv  - Ck |  VES,~VIO . O**  . C~e~ I  e, UT . ON  . ~Nv l [ l l  . en  * CUD~Nm . ~e.  • NE U IS l  . u " r  . NE I~ Ig I~N .  I [ ' e  . ~ , I *X  . dJ~S l l ,  aM. 

- .  1 ' . . - , . VA  Pdt~.t&dLDf. e~  O'WJZVUJ. t  I r .v  ~LnzleU, ~ ~ z ' iOL~  I ; ,  "tt13£,liDC3' I~M V,M~q:Ot,lVfKN II,.,r.~,,lkaO 
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mmusa~r w ~ m  ~ ~ m ~  I 

C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
G E N I [ ~ A ~ .  O I ~ F I C E S :  2 2 |  N¢)R~r(,I L A  Ir, A i . L ~  $ T N E r } ' .  G H I G A G O ,  I & L I N O I S  l l 0 ~ 0 1  A R E A  ¢ : O D E  :11~ 

TEXAS EASTERN SY~FUELS, INC* 
HOU s~on, TX 77001 

Lab. No. 71-74327 

PLEASE ADDRESS ALL CORRESPONDENCE TO:. 
~61:10 VAN DRUNI[N I1~). SOUTH HOI.J.ANO. II. ll84?J 

OFFICE TEL. ~2 )  ~4.-117'J 

February S, 1 9 8 2  

Tri-S~a~e Synfuels Project 
Amax Coal Co~pan~ 
Delta Mine 
C~ushed Raw Coal. To~al Pr~u=t. 

• AX-4 
SPARK SOURCE MASS SPECTROGRAPHZC ANALYSIS 

CONCENTRATION IN PPM WEIGHT 

ELEMENT CONC • ELEMENT 

Uranium 27 i';"; ~ Terbium 

Thor ium 3 Gadolinium 

S~smuth Europium 

Lea~ 6 Samarium 

Thallium Neodymium 

Mercury NR Praseodymium 

G~1 cl Cerium 

. _inure Lan~ha num 

Iridium Barium 

Osmium Cesium 

Rhenium Iodine 

Tungs%en 7 T el i ur ium 

T a n ~ a l  u m  A n T . i m o n y  

Hafnium Tin 

Lutetium Indium 

Ytterbium Cadmium 

Thulium Silver 

Erbium Pal i a~ium 

HoLmium Rhodium 

D y s p r  os  ium Bep~nium 

CONC. ELEMENT CONC. ELEMERT CONC. 

Ruthenium Vanadium 2 5  

Molybdenum 38  Ti~anlum MC 

0.1 Niobium 4 Scandium 1 

0.7 Zirconium 22 Calcium MC 

0.8 Y~rium I0 Potassium MC 

4 Strontium 30 Chlorine II0 

20 Rubidium 16 Sulfur MC 

20 Bromine 7 Phc6phorus MC 

81 Selenium 4 Sil~con MC 

0.4 Arsenic 4 Aluminum MC 

0.4 Germanium 0.4 Magnesium MC 

0.1 Gallium 6 Soaium MC 

0.3 Zinc 22 Fluorine RR 

0.2 Copper i0 Oxygen NR 

STD Nickel 3 Nitrogen NR 

0.2 Cobalt 6 Carbon ER 

Iron MC Boro~ 7 

Manganese 38 Beryllium <0.1 

Chromium 9 Li~hlum 3 

< 0 . 1  H y c l r  o g e  n I~R 

STD- Internal S~andard 
NR - No~ ~eported 
All elements not detec'.e~<0.1ppm 
MC - Major C~uponent 
T~T - Interference 

p;nal C a ~  W m m ~ , k ~ l  
F o r  Y l l u r  P r O q : l ~ l O ~  

, .- ".. COI~MERCIA,L TEarinG • I~GIIIEERING CO. 
," ~ a \ .  , . ,  ,~'..'.. 

- - I!..~t--" ,,,~: : 

, . . _ . ~ -  ~ . . . . . . .  ~ . ~ ?  -. 

R. A HOUSER. Msnallet MiOw~l Di~k~n D -  1 7 5  • ~ 

8 0  e 4 O I . , ~ N D  L,mLLmGs.trr-t'mu,~.AL,~RLglrl/t~.m*c~umG.m°~E~-~'~R.~ " ~ N . ~  
, , . , . o . • . . I M I ~ N ~  • I ~ I O D k l I M  .~  K V  - I Im~a lL !  AL  N J l l g t l ~ . ~  b &  N ~ l t O L g i  v A  ~qlgr~VllkL II E Y  V & ~ D J I V ~ I I  ~ 

dh 



i! 
Trace ElemenLs by^Lomicl~sorpLlon 

(concenLraLlon in ug/g) 

1C=41 
As As 

Moisture (t) 1 7.14 ~ 7.82 XXXX 
rmtimony 0.3 0.3 0.4 0.4 
Arsenic 4.2 4.5 4.1 4.5 

n Beryll~un 1 1 1 1 
Boron " 100 110 110 120 

Cadmimn 0.8 0.9 1.6 1.7 
Chromium 20 22 ' 32 35 
Cop~r  ~ 12 lJ 14 15 
Fluorine ° 90 97 140 155 

P Lead 7 7 14 15 

biLhtm, 14 lS 16 17 
~mganeee 73 79 91 99 
Mercury 0.10 o . u  0.16 0.17 
Hickel 13 14 17 10 

i Selenium 3.3 3.6 4.9 5.3 
D 

Ucanium 4 2.8 3.0 3.5 3.8 
Vanadlmn 80 86 62 67 
Ztno 113 122 153 166 

p-. 
~J  
O, 

1 Determination by ~ Method D3173 
2 Determination by curcumin color imetr ia  technique 
3 DeLermination by ~ MeLhod D3761 
4 Determination by delayed neuLron ac t iva t ion  

As 

15.19 X~X 11.61 XXKX 
0.1 0.1 0.3 0.3 
2.3 2.7 13.4 15.2 
1 1 1 1 

220 260 130 150 

0.4 0.5 0.2 0.2 
23 27 19 22 
14 16 17 19 

250 300 120 140 
4 5 16 10 

14 16 24 27 
88 104 63 71 
0.11 0.13 0.09 0.10 

20 24 21 24 
4.2 4.9 0.9 1 

2.6 3.1 1.4 1o6 
58 68 19 22 
90 116 50 57 

/ 
As 

7.39 X~X 
0.3 0.3 
2.1 2.3 
1 1 

80 90 

0.4 0.4 
19 21 
10 11 
95 105 

0 9 

• 9 10 
63 68 
0.13 0.14 

12 13 
2.5 2.7 

16.5 17.8 
34 37 
95 103 

~ SUB4ECTTOTH I~ I~E~'TIICUON OH IIIHE 
NOTICE PAaE M THE FA0ecr oF TH~ r,E~m| 
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C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GlklltAl. OFFICES 22| NowrI, I Ip& SALLE S'rlqtE"f', CHICAGO. ILLINOIS 11,0101 Air|& CODE $1+ ~ : 1 4  

~ T ~ m m ~  ~ PLEASE ADDRESS ALL. CORRSSPONO|NCE TO 
P.0. BOX "R~2. HENDERSON. KY 4;~1;~ 

OFFICE TEL. tS021 127-1187 

TEXAS EASTERN SYN~UELS February 5, 1 9 8 2  
HOUSTON, '1"3( 77001 

Kind of sample Coa.1. 
rel:)orted to us 

Sample taken at Del~a M i n e  
Saline COt.~ t3 r ,  

Slunple taken by CT&E 

Da~ samp~d Ju~e 18, 1981 

Illinois 

S=mple i®~iflr,,~ion 
by C.T. & E. CO. 

Tri-State ~ ' t : E u e l s  P=o~e¢~ 
Amax Coal Company 
Delta Mine 
Plus 1/4" I~. screen f~a~on. 
AX-S 

Date received 3 u n e  1 8 ,  1981  Analysis ml~rt no. 

% Weight 
- PROXIMATE ANALYSIS AS receive¢l 

( 
Moisture 6 . 2 2  XXXXX 

Ash 1 0 . 3 7  1 1 . 0 6  
Volatile 3 2 . 9 8  3 5 -  17 

I=~cecl C.amon 5 0 . 4 3  5 3 . 7 7  
1 0 0 . 0 0  ] . 0 0 . 0 0  

Enu/l~. 1 2 1 8 9  1299" /  
Sulfur 3 . 2 6  3 . 4 8  

Aik. as Na=0 0 . 2 1  0 . 2 2  

SULFUR FORMS 
Pyritic SuBur 1 . 7 8  1 • 90 

Sulfate Sulfur 0 . 0 1  0 .03 .  
Organic Sulfur 1 . 4 7  1 . 5 7  

WATER SOLUBLE ALKALIES 
Na:O XXXX XXXX 

K:O XX:X:X X~X:X 

FUSION TEMPERATURE OF ASH 
Initial DeformMion 

.~., =.,~ ,+,,,p,. So~teninc~ [H = Wl 
,~ ,s crow ,~.r, So/lenieg {H :  .~aW) 

FluE0 
=c EOUILI~RIUF.', M~)ISTURE 

HARDGROVE GRINDABIL]TY IND='X 
FREE SWELLING =NDEX 

O x ~ n g  

1 9 3 0  *F 2 0 6 0  "F 
2 1 7 0  °F 2 2 3 0  "F 
2 2 1 0  "F 2 4 0 0  "F 
2 3 6 0  "F 2 5 3 5  °F 
5 . 8 0  
49  @4.00~  = o £ s 1 : u = e  
5-z /2  

7 1 - 7 4 3 2 8  

ULTIMATE ANALYSIS As .~eivt¢l 

HAP 1 4 6 1 3  

Molstun~ 
Carbon 

H~,'ooen 
Nitrogen 
Chlorine 

Sumrr 

Ox~en (diff) 

~ w ~  

6 . 2 2  XXD(XX 
6 7 . 1 9  7 1 . 6 5  

4 . 5 5  4 . 8 5  
1 . 1 2  1 . 1 9  
O.O9 0 . 1 0  
3 . 2 6  3 . 4 8  

1 0 . 3 7  1 1 . 0 6  
7 . 2 0  7 . 6 7  

ioo.oo 
MINERAL ANALYSIS OF • / .  weig, m ~ Ira=i. 

Silica, SiO:, 4 5 . 5 5  
AIumirm. AI:0= 18 • 26  

Titania. "riO: 0 . 8 6  

Ferric oxide. FarO. 2 4 . 8 7  
lime, GaG 3 . 5 6  

~ n e s ~ .  ~ 0 . 9 4  
Potassium oxide. K=O I ° 9 8  

Sodium oxide. Na=O 0 . 7 0  

Sulfur trioxide. SO: 3 . 0 9  
Ph0S. pentoxide. P:O. 0 - 1 1  
Strontium Oxide. SrO 0 . 0 1  

Bar.urn Oxide BaO 0 . 0 3  
Manganlse Ox,de Mn=O. 0o 04  

Undetenm.ned 0 • 0 0  

z0o. 0o 
S!.=~ Vaiue 6 0 . 8 0  Fouling InOex 0 . 3 5  

Base: ,~c.- Ra:,o 0 50  Slagg.ng Index 1 . ? ~ .  
~ ,  T : : .  Tern~era'ur6 2 3 1 0  Rememfu.v suOm,tt~l. . - -~ ] [~Frml~  co.,,,,,:,,c,A,- ~ , ~ G  a E",,G,',,"ER,',,C; co+ C-'.'~"I~.-Tx. ~~': 

+ + , , . ,  s o o , ,  .,.,+ o : i , , o , , ,  ,:. :-;. +, 
- e m p e r a t u r e  o f  2 4 1 0  F = 125  p o i s e s  "~  ." 

,,,,,, ~ w. . . , . . , , . - , - ,  L. ,+. T A ' ~ ' , + ' , .  " . ,W,' :  C;,., . ,  D~,,.,,o,', " - - " " ~ ~ "  
I%, You, ~,m~,on D--177. mannr 

OVER AO BRAN(~I~ LABORATORIES S'rlIIA'r'E~:CALLY LC ;,,.~TID IN PIIINCIPAL C0AL MINING AREAS. 
TIDEWATER AND GREAT LAKE.  PORTS. AND RIVER LOADING I~ACD,.ITI|$ 



,al4S ~ USE 0¢~ D~SC~.OSm~. OF i~.PO~r DATA 
| IS SUEMEG7 TO THE R ~ N  ON THI~ 
|,NONCE PAGE AT T ~  F'HONT O F ' ~  

C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
GENERAL  OFF ICES ;  ~8  NORTH LA  q=ALL~  STREW1" ,  CH ICAGO.  I LL INOIS  I~0601  AREA CODE -q12  ~S*11434  

.n . , 

16130 VAN DRUNEN RD,  P.O. BOX 127 
SOUTH HOLLAND, IL 60473 
OFFICE TE / (312) 264-1173 

TEXAS EASTERN SYN~UELS FebTuaz-~ 5, 1982 
Houston, TX 77001 

Sample i d e n t i f i c a t i o n  
by CT~E Company 

K].¢ of s~mple Co a.l  
reporle~ to us 

Saml~e taken at Delta Mine 
Saline County, 

Sample taken by CT&E 

Date sampled Jume 18, 1981 

Date rece,,'e~ June 18, 1981 

illinois 

Tri-S~ate Synfuels Project 
Amax Coal Company 
Delta Mine 
Plus i/4" screen fraction. 
AX-5 

An~lys~ mpo~ n0. 71--74328 

Caking Zndex (Damm's Method) = 14 - 15 

Moisture, % 

As Received Dr~ Basis 

6.22 XXXXX 

Fluorine, (~)i, ug/g 98 I05 

Mercury (Hg) 2, ug/g 0.08 0.09 

I. Preparation by oxygen bomb combustion; analysis by 
ion selective electrode. ASTM, Pare 26, D3761-79. 

. Preparation by oxygen train combustion: analysis by 
flame!ess cold vapor atomic absorption spectroscopy. 
ASTM, Pare 26, D3684-78 

RespectfuTly I~ubmitted, ~ . . , , ~ . ,  
COMMERCIAL TESTING & ENG.INE_=RING 00 .  • • ~. ..-... 

- - , .  - ~ ~." 
: ~1 '  r 'DDT t  I / b&T I f , ~ l l r ke~  

~c' vo~. ~,¢~f~,~, R .A .  HOUSER, Manager, Midwest DIvil~iQn ~ "  D--178. c~,,,;,'.,~w 
i , L  Lmq:l~ ~ - I I  * ~ . a l .  - [ ' , ' ~X  ~ .1~  ~ . c t .A l i xn tmG . wv  - ¢L 'V I I ,AqO ~ ¢~  * ¢O*~ Id . . , T  . ' ¢~  . D l • v l [m  . I : ~  • GG6DIN  . ¢=D • l¢1 L9t[1~ . UT  . NEa~ l [m IO~  . I T  * ~ . ~ • dA l l ~ l l t  . a ,L  

- • . . . . ¥A  I~&Rd~ l  I I ~  PW V |~¢ [  KY  l l d~  ~ SO B IOLLAM~ i / .  4~& lOO ON VA . I ICDCNI I t  I L ,P . . ~  d~*~[  ~qDL l [ ~BOmO my  M I ;~4L |  A6  i i |w l l r l rNL l~ |u i  IN& i ¢ l r ~O i l l& j l a lA~  16Jk NO~ I~kK  . . • : .  . * nu  • . , . , * . 
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C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  CO.  
GENERAL O F F I C E S  228 l l O l ~ N  &,A $AL&.E S T M l [ l ~ .  ( ~ H I C J ~ O .  fLL INOIS II(~D1 AREA CODE :112 T ~ m q l 4 ~  

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

"•T•/NN• PLEASE ADDRESS ALL CORRESPONDIBMCE TO:. 
~1~i30 VAN DRUNEN RD.. P.O. BOX 127 

soLrm ~LLANO. L ODOr3 
OFF~C:E ~ l -  (31~) N~-:ITJ 

I~.m¢~ qme 

February 5,  1 9 8 2  

SIm~ple ickmlif~c~tiom 
CT&E Cc~pa ny 

reported to us 

Sample taken st 

Sample ~en by 

Coal 

De It a Mine 
Saline County, llllnois 
CT&E 

Tri-State Synfuels Pro~o=t 
Amax Coal Company 
Delta Mine 
Plus I/4" screen fraction. 
iX-5 

Date saunpled J u n e  1 8 ,  1 9 8 1  

Date received 3 ~ e  1 8 ,  1981  

Juu~ys~ report n~ 71-74328 

Alkalies, dry coal b a s i s  
Water soluble Non Water Soluble 

Sodium oxide, Na20, ppm 130 483 

Potassium oxide, K20, ppm 80 2071 

% Ash in non water soluble coal - 9.86 

% Ash in original sample - 11.06 

J~lkalAes calculated ~o ignited basis from able : 

I g n i t e d  b a s i s  

% S o d i u m  o x i d e ,  Na20  0 . 6 1  

% P o t a s s i u m  o x i d e , -  K20 2 . 1 7  

ResDe~ully submitted. 
C O M M E R C | A L  T E S T I N G  & E N G I N E E R I N G  C O .  - ~ 4 . - , .  
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C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  
,GE~EIIAt 0F1:1¢¢=.S L ~1~ NOR'T.H LA SALL I" ,~TRELL~ ~HICAG~. ILLINOIS $~601 ARE&.CODE 312 1"/'.'~1~34 

Z ? ~  PLEASE ADDRESS ALL  CORRESPONDENCE TO 
P.O. BOX 752. HENDERSON. KY 42420 

OFFICE TEL. |502! 827-11B? 

TEXAS EASTERN SYNFUELS February 5, 1982 
HOUSTON, TX 77001 

Kind of samp le  ~ O ~ .  

repo r ted  to  us 

Sample laken I t  D e l C a  M i n e  
Saline County, 

Sample take~ by c ' r&~ 

Date sempier~ J~e 18, 1981 

Date receive= June 18, 1981 

Illinois 

Analysis report 

Sample identification 
by C. T .  & 1~.. CO, 

Tri-State Synfuels l ~ o ~ e c t  
~ a x  C o a l  Comp~n~  
Delta MAne 
Minus 1/4" Rd. screen fraction. 
AX-6 

.o. 71-74329 

PROXIMATE ANALYSIS 
% Weight 

As receive=l Dry basis 

~oisture 7 . 9 8  X:CCC¢ 
Ash 1 4 . 1 6  1 5 . 3 9  

Volatile 2 9 . 8 3  3 2 . 4 2  
Fixe:l Carbon 4 8 . 0 3  5 2 . 1 9  

1 0 0 . 0 0  1 0 0 . 0 0  
Btu/Ib. 11053 12012 
Sulfur 3.61 3.92 

Alk as Na:O 0 • 22 0.24 

SULFUR FORMS 
P ~ i c  Sulfu~ 2 . 3 4  2 . 5 4  

Sulfate Sulfur 0.18 0 . 2 0  
Organic S~tfur I. 09 1 • 18 

WATER SOLUBLE ALKALIES 
Na;O ~ 

K:O X)DEX ) D D ~  

~FUSION TEMPERATURE OF ASH 
Initial Deformation 

,~ ,,c=~ ,w,r.~ Soflening (H=W) 
• ~ ,= ~ *,=m~ Softening (H = ~W) 

Fluid 
• = EQUILIBRIUM MO;STURE 

HA~DGRC)VE GRINDAB|Lt'T'~" INDF.X 
- ):RE- SWELLING INDC.X 

Reducing Oxidizing 

1 9 1 0  °F 2 0 5 0  "F 
2 0 6 0  "F 2 1 4 0  "F 
2 0 9 0  *F 2 2 3 0  °F 
2 1 8 0  °F 2 3 2 0  °F 
5 . 2 9  
57 @3.80% moisture 
3 

% Weight 
ULTIMATE ANALYSIS As received Dry basis 

Si|~ca Value 4 4 . 5 6  
Base: Acid Ratio 0 . 9 0  

T:,: Temperature 2 1 6 0  

£ J4ATED VISCOSITY at critical viscosity 
=ampera~ure of 2290"F = <i0 poises 

,W,l~alr ~ :~v  ~lnlrr'rnorkam 
gOT ¥~r ILl'i,~C:ImO*', 

~n 

Moisture 7 • 98  XXXXX 
Carbon 6 2 . 3 3  6 7 .  ? 4  

Hydrogen 3 • 91 4 . 2 5  
Nitrogen 1 • 01  1 . 1 0  
Chlorine 0 . 0 6  0 . 0 7  

MAF 14197 Sulfur 3.61 3.92 
Ash 14.16 15.39 

Oxygen (di~ 6.94 7.53 
i00.00 1 0 0 . 0 0  

MINERAL ANALYSIS OF ASH % Weight Ignited Basis 
Silica, SiO= 3 1 . 7 8  

Alumir~, AI=O~ 13 • 77  
T=tani-, "riO: 0 • 47 

Ferric oxide, Fo:0= 2 2 . 7 9  
Lime. CaO 1 5 . 9 2  

Magnesia, MgO 0 . 8 3  
Potassium oxide, K:O 1 . 3 3  

Sodium oxicle, Na=O O. 69  

Suffur trioxide, SO: 12 • 07  
Phos. penloxide. P=O: 0 . 2 0  
Strontium Oxide. SrO 0 . 0 0  

Barium Oxide. SaC) 0 . 0 3  
Manganese Oxide. Mn=O. 0 . 1 2  

Undetermme~ 0 . 0 0  

~ 0 0 . 0 0  
Foulino Index n ~2 w • %:%-- 

L w ~'A~'LOR '".".-,~,.¢.-,,., D,~,,,=- D-lS0~-----=.~,,~',,,~.. 

OVER 4D B R A N C H  L~ ,BORATORIES S T R A T E G I C A L L Y  L O C A T E D  IN P R I N C I P A L  C O A L  M I N : N G  A R E A S .  
"rl~[=::WATlF:lq A N ~  r.Rl=&'l" ! ~.t~¢:R PJ~lR'Ir'r. A~.IP, Dev¢:l=l ! ft.nr~tt,JP_ ¢:At"t l  =q'atCe 
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C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  C O .  

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

GENEI~A6 O F f i C E S :  ~J'l l N O I ~ M  LA S A L U [  S T I t E ~ r .  C H I C A G O .  i l L I N O I S  I10~01 ANI [A  ~ ~r12 
. . . . . .  

~BI~0 VAN 0~IUNEN Iq~.. P.O. ~ lZ? 
SOUTH HOU.MND. Ii 
0FF*GE ~ ~lZ) n4-~11"a 

i m a m  

F e b r u a r y  5,  1 9 8 2  

Simple identificati~n 
by CT&E Ccaupany 

Kind of sample 
repone~ to us 

Sample taken at 

StanCe taken by 

Date s~Y~led 

Date re.-e~ed 

Coal 

Delta Mine 
Saline County, Illinois 
CT~E 

June 18, 1981 

Ju~e 18, 1981 

Anslys~m report n~. 

Tri-State Synfuels ProJe=t 
Amaz Coal Company 
Delta Mine 
Minus I/4" screen fraction. 
AX-6 

71-74329 

Caking Index (Da m's Method) = ii - 12 

As Received 

Moisture, ~ 7.98 

FZuorine, (F) i, ug/g 97 

Mercury (Rg) 2, ug/g 0.07 

1. 

. 

Dry B a s i s  

XXXXX 

105 

0.08 

P r e l ~ a r a ~ i o n  b y  o x y g e n  ~N:aub c o m b u s t i o n ;  a n a l y s i s  b y  
i o n  s e l e c t i v e  e l e c t . r o d e .  ASTH,  Pa=~ 2 6 ,  D 3 7 6 1 - 7 9 -  

Prepara'.ion by oxygen train c~bustion; analysis by 
flameless cold vapor atomic absorption spectroscopy. 
ASTM, Part 26, D3684-78 

ResDecllul~ subm~led. . , ~  
COMMERCIAL TESTING • ENGINEERING CO . :'.-, ~ . ,  
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I us+- o~ o+sm,osu~' o,,= ~ m "  ~,,'TA I 
mm~+mTomE m~m~'-~ ~',~ I 

NOT."'.~.. p,,XOE/+,t .'I'HE tml:x,,rr o ¢  I'I,,lS t~l :Om" I 

C O M M E R C I A L  T E S T I N G  & E N G I N E E R I N G  CO.  
GENICRAL OF~IC[S: ~ NORTH ~ SALTS STREET. CHICAGO, ILLINOIS Ig601 A~IEA CODE $12 ~ 3 4  

++..o.+..+oo....+.o+o.+o- 
16130 VAN DRUNIC:N RD., P.O. BOX 127 

SOUTH HOLLAND. IL 60473 
OFFICE TEL. (312) 264-1173 

TEXAS EASTERN SYNFUELS Pe,brua.ry 5, 1982 
Houston, TX 77001 

Sample identlficntioh 
by CT&E Company  

Kif~ of umple C o a l  
reported to us 

Sample taken I t  D ~ l t a  M i n e  
Saline County, 

Sample takem by CTCP. 

Date samplecl June 18, 1981 

Date received J~e 18, 1981 

Zllinois 

Tri-State Synfuels Project 
Amax Coal Company 
Delta Mine 
Minus i/4" screen fraction. 
AX-6 

Anely~s report no 71-74329 

Alkalies, dry coal basis 
Water soluble 

Sodium oxide, Na20, ppm 238 

Potassium oxide, K20, ppm 78 

% Ash in non water soluble coal = 

% Ash in original sample = 

Non 1;ater Soluble 

673 

1816 

13.45 

15.39 

Alkalies calculated to ignited basis from ~bove= 

!~nite~basis 

% Sodium oxide, Ha20 0.66 

% PotaEsium oxide, K20 1.40 

Resp~L'Tl'ully Iubm|~,',l~. __ , . . . ~  
COMMERCIAL TESTING & E N m l N : _ E R I N G  C O .  ~-'~,~,.-~. 
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