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APPENDIX D 

Coal and C~sl Ash Ana lTs i s  D e t a i l s  

Two ma~u g r o u ~ . i ~ s  of a u a l T s i s  r e p o r t s  s r e  i n c l u d e d  in  Appendix 

D. The f i r s t  8roupin& i n c l u d e s  chose  more c o ~ o u l 7  used de t ez~ imac ions  

and p r o c e d u r e s  f o r  which ubere are ~ Standard meubods a v e i l a b l z .  These 

i n ~ l u ~ ,  as subgroupl=Es, uhe f o l l m , i ~  t e s t s =  

a .  P r o x i m a t e / U l t i m a t e  / m a l ? s i s .  

b.  E q u i l i b r i u m  H o i s c u r e .  

c. Gross Calori££c Value. 

d. Sulfur FozDs. 

e. Tumbler Test for Coal. 

£. Free Swelli~ ~mle.z. 

E- Eardgrove Grindabilit7 Z=dm[. 

h. Einer&l &na!Tsis of Ash. 

i. Fus ion  T ~ : e c u r e  o f & s h .  

~ e  second main grouping inc ludes  the procedures f o r  ~ i ¢ b  ASm S ~  

me'.ho~ are elcher unavailable or, if available, require special Inscru- 

mental aualTsis met.hods, n~mely: 

D-!. 



p~A;~:. ~VZXR C O X ~ * ~ A  ~ 

J .  Cak£u8 I n d e x  ( D a n ~ ' s  Meehod) .  

k .  W a t e r - S o l u b l e  A l k a l ~ e s .  

1 .  Spa rk  S o u r c e  Mas~ S p e c ~ r o g r a p h y .  

m. A tom£c  A b s o r p l : £ o n  S p e c t r o s c o p y ,  

n .  AA ( F l u o r i n e  a nd  Me r c u r y  O n l y ) .  

o .  F i s c h e r  A s s a y .  

ISSUIJECT¥OllqE R ~ O N O N T N E  | 
NOI1CE pAGE AT TME Iq~NT Or 1~4~ REPORT# 

A n a l y s i s  r e p o r t s  a r e  i u d i c a C e d  ( * )  f o r  e a c h  o f  ~he r ~ r e e  

p r o d u c ~ s  t e s t e d  f rome ach  o f  r.he f o l l o t r £ n  8 m i n e s  s m a p l e d :  

1.  Old Ben Mine #1 - ~es~  PiC - I n d i a n a  V Seam. 

2 .  ~ L y n n v * ~ l e  (~by  P iC)  - I n d i a n a  V Seam. 

3 .  L T a n v i l l e  Mine No.  1 - ~ n d i a n a  VZ Sea=.  

4 .  Ca=p 11 M i ~ e  - K e n t u c k y  No .  I 1  Sea=.  

5. a a = ~ l ~ o n  m~ne #1 - E*_u~ucky No. 9 Sea=. 

6 .  P '~ov idence  # I  - Keul:ucky No. 9 Seam. 

7 .  No. 9 - Ken~:ucky No. 9 $ e a ~ .  

8 .  ~ r ~ s s a  U£ne - Z l l i u o i s  No .  6 Sea=.  

9 .  Eabash  Mi=e -- I l l i n o £ s  No. 5 Seas-. 

10 .  D e l ~ a  Mime - I l l £ m o £ s  No. 6 Seam. 

N o ~ e  z 

(*) Exmaple :  OB-1 ( a - d ,  f - n ) ,  i . e .  ( e )  T m a b l e r  T e s t  no~ r u n .  

! 
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n r , u ~ r  ?o ~rNE ~ n ~ r ~ N  ON lrNE [ 

_.L ~ P ~ D ~  ~ 1  

Old B~.u M i . e  4#1, - Wes=. P i =  - I n d i a n a  V ..S...e~ 

0 3 - - 1 -  Tot :a1  P r o d u c t . :  a - d ,  f - O  

0 B - 2  - 2 "  R d .  z 1 / 4 "  R d . :  a - k ,  ~ - o  

0 3 - 3  - 1 / 4 "  Rd .  x O: a - d ,  f - k ,  n . .o  

D-4 

D-If 

D-17 

D - 3 .  
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• ~ t ~ ~ m ~ i  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 .  
GENERA;. OIr~*ClS :tZ'll NORT*~ I.A SALLE STIIErr. OHIP/rA~O. ILLINOIS I l l01 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

PLEASE ADDRESS AI.L CORRESPONDENCE TO: 
P.O. IlOX ?S2, HENDERSON. KY 

OFF ICE T E L  (S02i 127-I 117 

Augus~ 17, 1981 

Kind of simple C o a l  
reported to us 

o l d  Ben ~1 M i n e  
Sample taken I t  S p u r c j e o n ,  " r n d i a n a  

Simple token by CT&E 

Date raunple=l June 23, 1981 

Sample Idenbf,=ation 
CT&E Company 

Tri-State Synfuels Project 
Old Ben Coal Company 
Old Ben #i Mine 
Crushed Raw Coal - Total Pro~=ct 
OBI 

Date received J u n e  2 3 ,  19 81 Ar~lysis report no. 63-136156 

PROXIMATE ANALYSIS  

Moisture 
Ash 

Volatile 
Fixed Carbon 

Btu/Ib. 
Sulfur 

AIk. as Nm, O 

SULFUR FORMS 
Pyritic Sultur 

Sulfata Sulfur 
Organic Sulfur 

WATER SOLUBLE ALKALIES 
Na=O 

K~O 

FUSION TEMI=ERATURE OF ASH 
Initial Dedormllion 

,. ~ m~,  Softening (H = W) 
w ,= ~ . Im Softening (H = ~W) 

Fluid 
% EOUILI=tRIUM MOISTURE 

I.IARDGROVE GRINDABILITY INDEX 
FREE SWELLING INDEX 

Silic8 Value 
Base: A¢i¢ Ral~o 

T.. :  Temlx.lture 

:. . ~1ATED VISCOSITY*  
"-em.oera=ure of 2310"F = 

As received 
% Weight 

11.28 XXXXX 
10.06 20.36 
34.16 38.50 
36.50 41.14 

I00.00 iO0.00 
10031 11306 
4.42 4.98 
0.41 0.46 

2.76 3.11 
0.00 0.00 
1.60 1.87 

XXXX XXXX 
X.XXX 

Red~in~ Oxklizmg 

2500 
9.09 
54.0 at 7.37% 
2 1 / 2  

65.00 
0.43 
2381 

at ¢:itical viscosity 
600 p o i s e s  

5= 2 0 2 0  "F 2 3 7 0  "F 
2 0 8 0  q= 2 4 2 0  
2 1 1 0  q= 2 4 7 0  "F 

"F "F 
2 2 9 0  

% Weigt, t 
UtmMATE AN~.YSlS As re~ed 

Moisture 1 1 . 2 8  XXXXX 
C~mo. 5 5 . 1 4  5 2 . 1 5  

Hydmt.m 3 . 8 1  4 . 2 9  
N i t r o g ~  1 . 0 5  1 . 1 8  
Ct~ort.e 0 . 0 4  0 . 0 5  

MAF 14196 Sultur 4.41 4 . 9 8  
Ash 18.06 20.36 

Oxygen (dlff) 6 . 2 0  6 . 9 9  
I"E6T6"5 lOO.OO 

MINERAL ANALYSIS OF ASH % W e i ~ l  t ~  l l l l l l l  

Silica. ~iO. 4 7 . 4 9  
Alumina, al=O~ 1 8 . 9 8  

T.an~, "no, 0.8"7 

Ferric oxide, Fe~O~ 
Lime. ~ 0  

~ g n e s i L  MgO 
Potusium oxide. K=O 

Sodium oxide. N ~ )  

Suffu,r trioxide. SO s 
Phor.. pentoxide, P:O. 
Strontium Oxide. SrO 

BarLum Oxide k O  
)~DiSt l l~e l lng lnese Oxide. Mn,O, 

Undelermined 

Fouling Inclex 
Slagging InCle~ 0 . 3  

COMMERCIAL.TESTING & ENGINEERING CO, 

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

2.  G1 
0 . 1 7  
G.O0 
0 .04  
0 . 0 5  
1 . 7 3  

1 0 0 . 0 0  

L ~. TAYLOR *It. I ~ " q e ' .  Ce~m~ D*vl.o~ O.-&. 
~ m r w  

O 
OVER 40 B q A ~ " " d  ' . ,r . , l IOaA". ' :mlES STmJ;-EGI~.ALL. v LO~.,I,'~I:D i1~ DRI I~CI I 'A"  COAL. MIN ING ARr.&,S. 

'~, I~Et'. -TEl l  &,14," GREA.-. '--ALOES IIOII~.S A k ~  I q l V [  I '  ~.OA~II~G FA¢ILI~* I l rS 



i ~ U~I~ OR I N ~ C ~ . ~ '  OF RE I~Ri, OAT A 
es SubJECT To T.e ~ c - n ~  o~ ~ 

.m=,~. e~Ge,,,'r T.,, m ~ r  ~ , , ~  m.om 

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 .  
r'-|NERAL OF:FJ~ES: ;~:~iS NORTH LA 8ALLE STREET. 0HICAG0. I~,LIN01S BO6O'; lkREA CODE :~12 ?26.ql4:14 

TEXAS EASTERN SYNFUELS, INC. 
Houston, TX 77001 

I~nd of sample 
repor~e~ to ml 

Sample taken BI 

Samp|e/JIken by 

Dine sampleci 

Date receivec~ 

Coal 

Old Ben #i Mine 
Spur.u~on, Tndiana 

CT&E 

Dune 23, 1981 

June 23, 1981 

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

OFFICE TEL.. (5021 827..1187 

January 2, 1982 

Samp le  Identification 
by 

CT&E Company 

Tri-State Synfuels Project 
Old Ben Coal Company 
Old Ben #I Mine 
Crushed Raw Coal - Total Product 
OBI 

Ana l ys~  r e p o ~  no. 63-136156 

Caking Index (Damm's Me~.hod) = 14 - 15 

As Received Dry Basis 

Moisture, % 11.28 XXXX 

Fluorine (F) i, ~g~g 130 150 

Mercury (Hg) 2, ~g/g 0.12 0.14 

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 

.".|~ ~.OOv W'rtem~al,k~.KI 

COMMERCIAL. TESTING & ENGINEERING CO. 

~.,~"~,/r[~O L.W. "i'AY/...OR II I. M i r a : .  ¢4.htrall O,vs,on D . - 5 ,  " ~ -  '~" 
I;e4.mmr ~ 

DYER 4D B R A N C H  L A B O R A T O R I E ~ ' ; ' R A T E G I C A L L ' Y  LOC,;.~'EO IN P R I N C I P A L  C O A L  M I N I N G  AREAS.  
T]DEWATE m & ~ D  G R E A T  LAKES PORTS. AND R I V E R  L O A D I N G  I : A C I L t T I E S  



Ir .di~l 

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. EblEItAL OIq~lCES: ;121 NC)RT*,I LA I~I.LE STREET, CHICASO. ILLINOIS ~ AR|A COOt I r l l  111i.IM~14 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

LTL PLEASE ADDRESS ALl. ¢OIqRESPONDliNCE TO. 
P.O. BOX ?S2. NENDERSON. KY 4:1~0 

¢~FFICE TEL. (r~2111:!7.111p 

August 17, 1981 

Kind of sample 
reported to us 

Sample taken m 

Sample mke~ by 

DaZe ssr~pled 

Dat~ receivecl 

Coal 

Old Ben #I Y,.~e 
Spurgeon, Indiana 

CT&E 

June 23, 1981 

June 23, 1981 

, a u ~ s  report no. 

Sample iclentlficsUon 
by 

CT&E Company 

Tri-State Synfuels Project 
Old Ben Coal Company  
Old Ben #I Mine 
Crushed Raw Coal - Total Product 
OBI 

63-136156 

Alkalies, dry coal basis 
Water Soluble 

Sodium oxide, Na20, ppm 444 

Potassium oxide, K20, p.om 97 

% Ash in non water soluble coa~ 

% Ash in original sample 

= 17.55 

= 20.36 

Non Water Soluble 

755 

4300 

Alkalies calculated to ignited basis from above: 

% Sodium oxide, Na20 

% Potassium oxide, K20 

I~'ni~ed b a s i s  

0.65 

2.50 

L T / ] ~ =  
( 

g,~l  Ceev Wmen~rUcl 
I~/1~ Wl~  Ibrotect~ 

l lemer r tu l~  ~ ; ~ s ~  
COMMIERCIAL TESTING & ENGINEERING CO. 

I,.. W. TAY/ . { )~  I|1. IUllhag~. ~ r l f l l l  D*vasaon 

I ,  ~T 

] ) . -6 .  C:Ww I d m ~  
OVER aO j a t A N C M  I .AI IORATOIqlES $TmA'TEGaCA" , "~ t.OCA'I"E~ m; PRINC;PA~. CO&t. MINING &l iE,kS.  

T IDEWATER AIM f') GIqEA'r LAK.ES PORTS. AND RIVEN LOADING FACILt~.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. OFFImE$: 2211 NORTH LA $ALL~ STREET, CH;C4kGO. II.LINOIS li~6~1 ~.REA CO~E WI: 

. ~ N ' / R A L  DiviSiON MANAGER 
~. W. 7AVI.OR It; 

TEXAS EASTERN SYNFUELS, INC. 
Houston, TX 77001 

Lab No. 63-136156 

ELL ~'2 

PLEASE ADDRESS ALL  CORRESPONDENCE ~T~: 
P.O. BOX 752. HENDERSON, KY 4242D 

OFFICE TEL. |502) 822-1187 

January 2, 1981 

Tri-State Synfuels Project 
Old Ben Coal Company 
Old Ben #i Mine 
Crushe~ Raw Coal - Total Product 
OBI 

SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS 

C C ~ ~ C N  IN ~ ~EI~ 

C~NC. ELEMENT C~NC. ~ C~NC. ~ C~NC. 

LLran/um 

~horium 

Bismuth 

lead 

Thallium 

~ercury 

Gold 

t_in~ 

Irid~u~ 

Cs~/um 

l~enium 

Tungsten 

Tantalum 

Hair.urn 

Lum.etium 

YE~e~ium 

Tnuli~ 

Erbium 

MoL'~ um 

D~spr~sium 

@ 
6 Gadolinium 

12 Eurc.gium 

Samarium 

N~ Neoaymium 

•. 

C~um 

Lanthanum 

Barium 

Cesi~ 

Tellurium 

Tin 

Indium 

Cadmium 

Sil~r 

Palladium 

~hodium 

0.2 

3 

4 

22 

16 

160 

2 

0.2 

0.3 

1 

STD 

1 

STD- Internal Standard 
NR - Not Reported 
All el~n~nts not 6erected < 0.2ppm 

~'/- Interferenoe 

Ruthenium Vanadium 5 0 
M~lybaenum 4 Titanium MC 

Niobium 8 Scandium 2 

Zirc~mium 43 Cal~u~ MC 

YtT_rium 22 Potassium MC 

Strontium 54 (~Llorine 21 

Rub£dium 58 Sulfur MC 

Bz~Lne 2 Phosphorus MC 

Selenium 8 Silicon MC 

Arsenic 14 Aluminum MC 

Germanium 8 Magnesium MC 

Galli~m 22 Sodi~n MC 

Zinc 25 Fluorine NR 

Copper 27 Oxygen NR 

Nickel 28 Nitrogen NR 

Cobalt 1 Carbon NR 

Iz~n MC Boron 35 

Mang-unes~ 76 Beryllium 1 

Q~mi~ 17 Lithium 21 

Neptunium < 0.1ppm Hydrogen NR 

Respectfully s~hmitted, 
TESTING & E N ~ G  CD. 

/. r..'. Lloy.d W. Taylor, III 
• Manager, Central Division 

O v E R  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  LOCATED 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 GR'-':AT L A K E S  PORTS. AND R i V E  ~ L O A D I N G  F A C I L I T I E S  



ii 55 

i 

TAq~F~2~_X 
Trace Blement8 by Atmic  J~sOrl~ion 

(co~entrat i~m In uYg) 

/ 
C~L 

As As 

o Moisture (t) 1 11.28 XXXX 11.67 XXXX 
Antimony 0.3 0.3 0.5 0.6 
Arsenic 11.0 12.4 22.5 25.5 
Beryl l~m 2 2 2 2 
Boron - 140 160.00 140 160 

r Cadmium 0.8 0.9 0.2 0.2 
Chromium 25 28 14 16 

Fluorine 3 130 150 95 110 
Lead 4 4 20 23 

P 
blthium 19 21 11 13 

Q Manganem 64 72 57 65 
Hercury 0.12 0.14 0,09 0.10 
Nickel 18 20 24 27 
Selenium 2.4 2.7 1.1 1.3 

Uranim 4 2.1 2.4 1.3 1.5 
o Vanadium 37 42 24 27 
P ~i1~: 121 136 07 90 

1 Deteminat ion  by/u~r4 Method 93173 
2 n e t e m i n a t i o n  by curctmdn c o l o r i m t r i c  technique 
3 Deteminntion by ASqM Method !13761 
4 Determination by delayed neutron ac t iva t ion  

9.49 XXXX 11.11 XXXX 
0.1 0.1 0.2 0.2 
4.3 4.8 3.0 3.4 
2 2 1 1 

160 190 160 190 

0.2 0.2 0.4 0.4 
21 23 43 48 
17 19 28 31 

130 140 440 500 
4 4 4 4 

25 20 23 26 
6G 73 94 94 
0.10 0.11 0,07 0.08 

21 23 29 33 
1.4 1.5 2.8 3.2 

1.9 2.1 
52 58 
63 70 

6.3 7.1 
77 87 
85 96 

m 

3.3 3.6 

ks As As 

0.6 0.6 
25 27 
20 22 

150 160 
37 40 

17 18 
U3 122 

0.15 0.16 
15.1 16 

3.4 

99 

7.49 XXXX 
0.4 0.4 
4.6 5 
1 I 

250 160 



" . ; 'LI:  
SAHPLL ;., , = .,l isC;tJ 

TErciLl,~;~L IEHP 
FISHER ASSAY NO. 

!~[ i -0010 
CT&E Lab No. 63-136156, CSl 
941 [IEG. l:' 
PB 2337 

FISCHER ASSAY YIELDS AS ANALYZED t~ORHALIZED 

O I L  (LB /TON)  261o5  
(GAL/TON) 2 9 . 6  

A F I  ORAUITY 2 . 4  

263.0 
29.8 

2 . 4  

GAS (LB/TON) 116.3 117.0 
(SCF/TON) 1820.8 1831.1 

WATER (LB/TON) 87.4 B7.9 
(GAL/TON)  10.5 10.5 

SS (LB/TON) 1523.5 1532.2 

TOTAL (LB/TDN) 1988.8 2000.0 

VARIANCE (PC) - 0 . 6  
(LB/]O0 L ~  

GAS (NORHALZZE~) (L~/TON) (FA OIL) 
H2 1.19 0.45 
CO 6.27 2.38 

C02 18.50 7.04 
H2S 33.08 12.58 
C1 2 9 . 9 5  1 1 , 3 9  
C2 1 1 . 2 3  4 . 2 7  
C 2 -  2 . 4 7  0 . 9 4  
C3 5.09 1.93 
C3-  3 . 1 4  1 . 1 9  
I - C 4  0 . 3 9  0 . 1 5  
N-C4 1.18 0.45 
C4-  2.28 O.B7  
C5 1.45 0.55 
C6 0 . 5 B  0 . 2 2  
C7 0 . 2 0  0 . 0 B  
CB 0 . 0 0  0.00 
C9 0 . 0 0  0 . 0 0  

ADJUSTED YIELDS (NORMALIZED) 

C3 Z LIGHTER 

LB/TON S C F / T O N  LB/IO0 LB 
F A OIL 

110.9 1794.4 42.4 

S=RUBBED C3¢LIGHTER 
[LESS C02 & H2S] 

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

C4 Z HEAVIER 269.0 102.9 

TOTAL HYDROCARBONS 
INCL. H2 & CO, LB/TON 
E4 Z HEAUZER ¢GAL/TON) 

32B.4 1 2 5 . 5  

3 1 . 0  

API GRAVITY 4.5 

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  G O .  D-9. 

),,ill~ ~ Vv.ien'~'dlrl.ro 



. .:,= ; . . | r~ :  

SAMPLE I:Lli,t~ER 
SAHPLE I=ESCI;I F"I ; Ot: 

F]SCHER AE.SAY N0. 

- I n ~ x ~ - T T o ~ i ~ m ~ m l . m  i 

R F 3 - 0 0 1 0  
CI'r,,E Lab ~ro. 63-.13615S, OB1 
PB 2337 

COHF'ONENT HOLE PERCENT 
H2 
TO 
C02 
H2S 
C1 
C2 
C 2 -  
C3 
C 3 -  
Z-C4 
N -C4  
C 4 -  
C5 
C6 
C7 
C8 
C9 
SUH 

AVERAGE HOLE WT 

1 2 . 3 5  
4 . 6 3  
E . 7 0  

2 0 . 0 8  
3 8 . 7 5  

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

1 0 0 . 0 0  

2 4 . 2 2  

LBS C ZN GAS/TON SHALE 

WT. PERCENT TOTAL CARBON 
WT. PERCENT SULFUR 

BTU VALUE OF GAS ( C A L C . )  

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

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

GROSS 

B 5 2 . 5 1  
1 0 2 1 . 7 1  

9 0 5 . 1 0  
1 0 9 0 . 7 8  

5 3 . 2 4  

4 5 . 5 1  
2 6 . 6 0  

NET 

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

=C2NGL. H2S t C023 
Zdar~f i , - '~ ld .o~:  

¢,~-s~t.e sync-.ez= P~-oje¢~ 
oza ~ .  oma.~ o:=,e=~ 
Old ]~m #]. 
~ d  I~B*" Coa.l - ¢o ta . l  Pztmduct; 
CB ~ ]  

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 0 .  

ale ,ct  
D,hll~ ~ V~ltt~mark4,0 
FOr VDur PfOleCl...~ 

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 .  
a~NI~R&L Otc'FICE~,~, 221.= NORTH I.,A SALLE STREET I CNIC&GO;..ILt.I..N..OI5 6~)60'1 • AM~:A CO.~}~.!II~.~'~,I.I.I.I.I.I.I.I.I/I|IA i 

Z ? ~  PLEASE ADDRESS A L L  CORRESPONDENCE TO- 
P.O. BOX ?52, HENDERSON, K Y  JI242D 

OF F i CE TEL.  (502) B2~-1187 

TEXAS EASTERN SYNFUELS ,-=,,.- 
Houston, TX 77001 Augus¢ 17, 1981 

Kind of simple Coal 
reported to us 

Old Ben #1 Mine 
Simple ~ke~ at Spurgeon, Indiana 

Sample taken by CT&E 

Date simple= 3L~"~.e 23, 1981 

Da~e rece~e~ June 23, 1981 Analysis repod no. 

Samp~ide~if ic~ion 
CT&E Company 

Tri-S~a~e Synfuels Project 
Old Ben Coal Company 
Old Ben ]i 
Plus 1/4" Screen Fraction 
OB2 

63-136157 

PROXIMATE ANALYSIS 

Moisture 
Ash 

Volatile 
FLxed Carbon 

Btu/Ib. 
Sulfur 

AIk. as Na=O 

SULFUR FORMS 
Pyritic Sulfur 

Suffate Sulfur 
Organic S uffu.," 

WATER SOLUBLE ALKALIES 
Na:O 

K=O 

~ U S I O N  T E M P E R A T U R E  OF  A S H  

initJa! Deformetio~ 
'~ ,= ~ ~,o~, Softening (H =W) 
• ~ = c=.~ v,,,,~,,~ Sofle~ng (H = ~W) 

Fluid 
% EQUILIBRIUM MOISTURE 

HA=~DG~OVE GRINDABILITY INDEX 
FREE SW-=LLING INDEX 

Silica Value 
Base: Acid Ratio 

T:,: Temperature 

% Weight 
As received D~" basis 

11.30 
14.33 
35.96 
38.41 

i00.00 
10632 
4.51 
0.35 

2.90 
0.01 
1.60 

% We!~ht 
ULTIMATE ANALYSIS As received Dry basis 

XXXX 
XXXX 

Reducing 
1 9 8 0  =F 
2 0 3 0  =F 
2 0 7 0  =F 
2 3 0 0  OF 

9 . 4 7  
5 3 . 0  a t  
2 112 

61.79 
0.48 
2324 

Y.XXXX Moisture 
16.15 Ca~on 
4 0 . 5 4  Hydrogen 
4 3 . 3 1  Nitrogen 

i00.00 Chlorine 
11986 MAF 14295 SuHur 

5.09 As. 
0 . 3 9  Oxygen (did) 

MINERAL ANALYSIS OF ASH 
3.27 Silica, SiO: 
0 .  O1 Alumina, AlsO= 
1.81 Titania, "riO: 

Ferric oxide. Fe=O~ 
XXXX Lime, CaO 
3DT..XX Magnesia, MgO 

Potassium oxide, K=O 
Oxldizingg Sodium oxide. Na:O 

24 85 "F 
2 5 2 0  *F Sulfur trioxide. SO= 
2560 °F Phos. pentoxide, P=O., 
2 5 9 0  °F S' t romium Oxlcle. SrO 

Barium Oxi0e. BaO 
8 . 2 8 %  M o i s t ~ 1 ~ a n e s e  OxiOe. Mn=O. 

UndeteTmined 

FOuling Index 
0 . 4  Slaggin~ tnaex 

R ~ m f u l l ¥  S,.ibmtttl~. 2 , 4 
COMMERCIAL TESTING & ENGINEERING CO. 

_ ~HATED VTSCOSITY.a~ critical viscosity 
:emperanure of 2270°F - 370 .pOises 

:~,f~ll ~.ODV Wattv~llellCal~ 
FDr YDw~ ~ e ¢ I , ~  

11.30 )DODGE 
57.80 65.16 
4.07 4.59 
O .  93 1.05 
0.03 0.03 
4.51 5.09 

14.33 16.15 
7.03 7.93 

% Weight Ignited Basis 

46.64 
18.81 
0.84= 

26.27 
1.55 
1.02 
2.37 
0.84 

1.35 
o.2~ 
0 . 0 0  
0 . 0 4  
0 . 0 3  
0.00 

i00.00 

L, W, T A Y L O R  |I I .  MInager, Ccmtmt Oivmion 
I : ) - 11 .  ¢~,m~ m m r  

O V E R  40  B R A N C H  L A E O R I  . , J 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 L  M I N I N G  A R E A S .  
, A ,,a t ~ ,L,~ qPIP~EtIUA~'~E= A k ~  ~ m e  ep n A ~  DIu~ePD AL,~  ~ ~EO ~ q~ ~ . ~ . . . - - . ~  

- - "o 



.4414 
m ~ m ~ F m ~ A  

- I s ~ , ~ ~ ~  

C O M M E R C I A L  T E S T I N G  8~ ENGI~JF~ERIN~ C O ,  
GENElUG. OFFICES. ~ NOR?t[ LA I&LLE IrFItl[E'r. CHICAGO. ILJ.INOIS (9¢01 ARIA CODE ~ 

TEXAS EASTERN SYNFEELS 
Houston, TX 77001 

Kind of sample Coal 
reported to us 

Old Ben ~i Mine 
~unp~ taken IH Spurgeon, Indiana 

CT&E Sample taken by 

June 23, 1981 D~ ~mp~d 

Ab PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.O. BDX 752. HENDERSON. KY 42420 

o~tcE TEL tS~ a:n.~a~ 

September 18, 1981 

Sample iclontdfication 
by CT&E Company 

Tri-State Synfuels Proje~ 
Old Ben Coal Company 
Old Ben fl 
Plus 1/4" Rd. Screen Fraction 
OH2 

63-136157 Ana~s mpo~ no. 

TU)r~LER TEST FOR COAL - ASTM D 441-45 (1975) 

Average o f  
Sieve Openings 

weight 
Retained on Passing Percent Inches Factor Product of 

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

1.06 "in. 1.56 in. i00.0 1.280 1 i00.00 m S 

1.06 in. 1.50 in. 62.2 1.280 1 62.2 
0.750 in. 1.06 in. 15.6 0.905 0.7 10.92 
0.530 in. 0.750 in. 7.7 0.640 0.5 3.85 
0.375 in. 0.530 in. 1.7 0.452 0.35 .595 
0.0469 in. 0.375 in. 2.1 0.211 0.16 .336 
0.0117 in. 0.0469 in. 1.3 0.029 0.023 .0~99 

d.0117 in. 9.4 0.006 0.005 .0470 

Tonal (Sum of products (i) x (3) 77.98- s 

Friability, 22.0 percent: with dust index of 9 

-or C4xw wEaeme,~m:l 

RI~SDeC'cful tW suo~,rrt~. 
COMMERCIAL TESTING & ENGINEERING CO 

L. W. TAYLOR Il l .  IdJv'mller. CM'ttrllI D,vd~Cm 

-t, " 

: . . .~. .  ~- 
LT/mc D-12. ~ 

OvER 40 ERANCH LAeaORATOAIES s T R A T E ~ t ~ - A L  t '  " .~CATE~ I~ PRIN~IPA| .  COAL U l N I N G  ARE,IkS. 
T IDEWATER &ND GREAT ~.~KES PORTS. AND RIVER LOADING FACIL IT IES 



I ==Eo ,=~~ ,~ ,o~= , , ,  "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 R I N G  C O .  
G~NERA|, OIrF}~;ES: 228 N~)hTH LA SALLE STREW. CHICAGO. ILLINOIS 8~801 AREA CODt c 312 ~2(~1434 

TEX~S EASTERN SYNFUELS, 
Houston, TX 77001 

Z t ~ _ _  ~ PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.C. =OX 7=2. ,~ENDERSON. KY 4242D 

OFF ICE TEl.. (502) 827-1187 

. . . . . .  J a n u a r y  4 ,  19  82 
INC. 

Sample i d e n t ~ t i o n  
w CT&E Company 

Kind 0f samp4e 
reporte~ to us Coal 

Old Ben ~i Mine Sample taken a~; 
Spurgeon, Indiana 

Sample taken by CT&~ 

Date sampled June 23, 19BI 

Tri-State Synfuels Project 
Old Ben Coal Company 
Old Ben #I 
Plus I/4" Rd. Screen Fraction 
OB2 

Dine re~-e,~e~ Ju.n ~ - 23, 1981 

Analysis report no. 63-136157 

Caking Index CDamm's Method) = 16 - 17 

As Received Dry_ Basis 

Moisture , % 11.30 XXXX 

Fluorine (T) I, ~ g / g  180 200 

Mercury (Hg) 2, ~g/g 0.09 0.i0 

i. 

. 

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

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

LIL 

CD ~ WDUr PrlOtI, C'IK)~ 

COMMERCIAL'I'ESTING & ENGINEERING CO. 

L T / m c  "- w- ~'AYLOR ' " .  "~naW- C~mn D'vm~" D -13 .  % ~ "  "~" 
O~lm Mem~m" 

OVER 40 BRANCH LAUORATORIES  S T R A T E G I C A L L Y  LOC " .E~ I~.' P~INCIPA|..  C O A L  MINING AREAS.  
T IDEWATER AND GREAT LAK~_S PORTS. AND RIVER ~.C)A~ING F A C I L I T I E S  



| I 
i . ~ : . ~ m . ~ m m ~  ! 

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.  
GliNEIqA~. OFFICES: ~ NORTN I~  $&LI.E STREET, iDNIGAGO. ILLINOIS ~ AREA CODE :11~! 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

LTL PLEASE ADDRESS ALl. CORRESPONDENCE TO: 
P.O. BOX 752. NENDERSON. KY 4;Na0 

OF;ICE TEl_ (1~021 I~r~-111r/ 

August 18, 1981 

Sam~eidentifil:ation 
by C'I"&~ Company 

~nd ~ um~e Cc~I 
mpo~ed m 

Old Ben 41 Mine 
Sarape Wken m Spurgeon, Indiana 

Samp~ ~k~ ~ CT&E 

Tri-State Synfuels Project 
Old Ben Coal Company 
Old Ben #i 
Plus 1/4" Rd. Screen Frac~i~ 
OB2 

Dine sum~e~ June 23,  1981 

Da~ received June 23, 1981 

r , , I, -- 

Alkalies, 

mpo~ no 

d r y  c o a l  basis 
Water Soluble 

63-136157 

Non Water Soluble 

Sodium oxide, Na20, ppm 378 730 

Potassi-mu oxide, K20, ppm 89 3353 

Ash in non water soluble coal = 14.90 

% Ash in original sample - 16.15 

Alkalies calculated to i~nited basis from above= 
I~nited basis 

% Sodium oxide, Na20 0.72 

Potassium oxide, K20 2 . 3 1  

o ° . 

w YOur Iqr~l~,'~w~ L.W. T A Y L O R  III, It~noeer. CqlmlL~l ~vloon ~"'1~,~, 

O V E R  4D | R A N C M  L A B O R A T O R I E S  S T R A ~ ' I ; G I G A L I - Y  LOCATED IN P R I N  ; ~ A L  L'~O.~l- M I N I N G  A R E A S .  
TIDEWATER AND GREAT LAKES PORTS. AND RivER LOADING F £ C , L I T : | $  

u I l 



N 

~AT~ : 11141~] 
SAhPLE ~UMBER 

SAMPLE DESCRIPTION 
TERMIHAL TEHP 

FISHER AS~,AY N0.  

RF 2 - 6 9 6 8  
C : 2 r ~ L ~ b N o .  6 3 - ] ~ 6 ] . ~ ? , C ~  
932 ~EG. F 
PB 2 3 2 2  

FISCHER ASSAY YIELDS AS ANALYZED NORMALIZED 

0ZL ( L B / T O N )  2 9 2 . 0  
(GAL /TGN)  3 2 . 9  

AP I  GRAVITY 1 . 5  

2 9 5 . 4  
3 3 . 3  

1 . 5  

GAS (LB/TOH) 9 6 . 7  
(SCF/TON) 1430.B 

97.8 
1447.5 

WATER (LB/TDN) 83+4 84.4 
(SAL/TON) 10.0 10.1 

SS (LB/TDN) 1504.9 1522.5 

~ E K  

.It! t ! ~  

11! 

TDTAL (LB/TDN) 1 9 7 6 . 9  2 0 0 0 . 0  

VARIANCE (F'C) - 1 . 2  

GAS (NORMALIZED) ( L B / T D N )  
H2 0 . 7 3  
CO 5 . 7 2  
CO2 1 4 . 4 4  
H2S 25.05 
C1 2 2 . 8 9  
C2 " 1 0 . 9 8  
C 2 -  2 . 3 3  
C3 5.48 
C 3 -  3 . 1 6  
I-C4 0.38 
N-C4 1 . 4 2  
C 4 -  2 . 2 9  
C5 1 . 2 8  
C6 0 . 9 7  
C7 0 * 6 5  
CS 0 . 0 0  
C9 0 . 0 0  

(LB/IO0 LB) 
(FA OIL) 

0.25 
1.94 
4.89 
8.48 
7+75 
3.72 
0.79 
1.S5 
1 . 0 7  
0 . 1 3  
0,4B 
0.77 
0.43 
0.33 
0.o9 
0 . 0 0  
0.00 

ADJUSTE~ YIEL.~S (NORHALZZED) 

C3 t LIGHTER 

S~RU~BED C 3 1 L I G H T E R  
~LESS ~D2 i H2S3 

LB/TON SCF/TOH L B / 1 0 0  LB 
F A 0 I L  

9 0 . B  1 4 0 6 . 6  3 1 . 1  

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

C4 Z HEAVIER 3 0 2 . 4  1 0 3 . 6  

TOTAL HYDROCARBONS 
INCL. H2 & CO, LB/TDN 
~4 ~ HEAVIER (GAL/TDN) 

3 5 3 . 7  1 2 1 . 1  

3 4 . 6  

RPI GRAVITY 3 . 6  
• • 

C O M M E R C l A L T E S ' r l N G  & E N G I N E E R I N G  CO.  D--15. 
~'Or Y O u ~  PYDII r~f*O~ LtL 



3 GA3  ANALYSIS 

SAHPLE ~UHBER 
SAHPLE DESC[,1PTION 

FISCHER ~SSAY NO. 

RF 2 - 6 9 6 8  
C~tPGEZaI:)No. 63-136L57, CB2 
PB 2 3 2 2  

112 
CO 
CO2 
H2S 
C1 
C2 
C 2 -  
C3 
C 3 -  
I - C 4  
N-C4 
C 4 -  
C5 
C6 
C7 
C8 
C9 
SUH 

COHPONENT HOLE PERCENT 
9 . 5 8  
5 . 3 5  
8 . 5 9  

1 9 . 2 4  
3 "7 .46  

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

1 0 0 . 0 0  

AVERAGE HOLE i~" 

LBS C I N  GAS/TON SHALE 

WT. 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 ~ LIGHTER ( B T U / S C F )  

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

GROSS 

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

9 8 1 . 5 0  
1 1 8 9 . 6 9  

2 ~ . 6 0  

4 7 . 3 9  

4 8 . 4 7  
2 4 . 1 1  

NET 

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

1 0 8 5 . 3 9  

Z [ I N C L .  H2S t C023 
Tdmt l : .~ca t~on  = 

O~ Ben | 1  
Plus 1/4" Rd. Screen. F r a c t . i ~  
CB2 

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 .  ~ - 1 6 .  

I~or YOu, ILr~ect,cm 

a414 zTk 



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 .  
GIE~rRAt. OI¢F~CIES; 2~11 NORTH LA SALLE, S'rRE'~T~ CHICAP-D. ILLINOIS, B~01 - ARE~ CD,~,E 3,1,2 ,'r.26-M~ 

Z t ~ / m m m k  PLEASE ADDRESS ALL CORRESPONDENCE T O  
P.O. BOX ~52. HENDERSON, KY ,~242D 

DF FI CE TEL. 1502| 827.I 187 

TEXAS EASTERN SYlCFUELS --"~" 
Hous¢on, TX 77001 August i7, 1981 

K~nd o~ sa~.~e Coal 
re~orted to us 

Old Ben #i Mine 
SampI= ~ken at Spurgeon, Indiana 

Sample taken by CT&Z 

l~ te sampled June 23, 1981 

Date received June 23, 1981 

~mpleidenti f i~t ion 
by CT&E Company 

Tri-State Synfuels Project 
Old Ben Coal Company 
Old Ben #I 
Minus 1/4" Rd. Screen Fraction 
O83 

Analysis report no. 63-136158 

PROXIMATE ANALYSIS 

Moisture 
Ash 

Volatile 
Fixed Carbon 

% Weight % Weight 
As received ~ ULTIMATE ANALYSIS As received Dry basis 

Btul lb 
Sulfur 

Alic as NaoO 

SUU:UR FORMS 
Pyritic Sulfur 2 . 5 0  2 . 8 1  Silica, SiO= 4 9 . 8 0  

Sulfate Sulfur 0 . 0 4  0 . 0 4  Alumina, Al=O~ 1 9 . 2 2  
Organic Suffur 1 . 5 4  1 . 7 4  Titania. "riO= 0 . 8 5  

1,%ATER SOLUBLE ALKALIES Ferric oxide, Fe:O= 17.71 
Na~O XXXX XXXX Lime. CaO 5.41 
K:O XXXX XY, XX Magnesia, MgO 1 . 0 6  

Polassium oxide. K:O 2 . 4 9  
FUSION TEMPERATURE OF ASH ~ Oxidizing Sodium oxide. Na¢O 0 . 7 1  

Initial Delormation 2120  OF 2 4 0 0  *F 
,4.c~.~,~.~ Scftening (H=W) 2 1 9 0  °F 2 4 6 0  OF Sulfur trioxide. SO= 1 . 8 1  
w= ==,~.,=~ SOftening (H=~W) 2230  r r  2 5 0 0  ©F PhO.s. ~ntoxide. P:O.. 0 . 1 9  

Fluid 2 3 6 0  =F 2 5 5 0  "F Strontium Oxide. SrO 0 . 0 0  
% EOUILI~RIUM MOISTURE 8 .  72 Bar,urn Oxide, BaO 

0.05 Oxide. Mn=O, ~A~DGROV- GR~NDABILITY INDEX57.0 at 8.50 % PIoistu~nganeSeundete~ine~ 0.04 
FREE SWELLING INDEX 2 i/~. 0 . 6 6  

!i. 01 Y.XXXX Moistu~ ii. 01 XXXXX 
22.75 25.56 Camon 51-!6 57.49 
31.32" 35.20 Hydrogen 3.69 4.15 
34.92 39.24 Nitrogen I. 01 1.14 

1 0 0 .  O0 3 .00 .00  Chlorine 0 . 0 6  0 . 0 7  
9299 10450 MAF 14038 SuHur 4.08 4.59 
4.08 4.59 Ash 22.75 25.56 
0 . 5 3  0 . 6 0  Oxygen (diff) 6 . 2 4  7 . 0 0  

I-~E. 00 i00.00 
MINERAL ANALYSIS OF ASH % Weight !gnited Basis 

Silica Value67 Fouling Index 
Base: Aci,~ Ratio . 3 2  Slagging Inoex 0-  3 

T~.. Temperature 0 . 3 9  Re,~=~-,,v =.~-, .~, 1 . 8  
" "  "-"  2 4  2 0 CDMMERCIALTEST'ING & ENGINFF.ERING CO. 

" ~ATED VISCOSITY at critical viscosity 
:emp~rature of 2430°F ,-- i000 poises 
,=,~I C4~W ~hitjrmark~ 
"Fo. Your P r D ~ , ~  L W. TAYLOR Il l ,  Mlrtulller. ~ t f l l l  Dmv~*0n 

I ) -17.  c~,., ~ 
OVER 4D B R A N C H  LABORATORIES  STR.P:TEGICALLY LOCATED Ilk; PRINCIPAl, .  COAL. M I N I N G  AREAS.  

T IDEWATER A N D  GREAT L,-.KES PDR'rS. A N D  RIVER L O A D I N G  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  I t  E N G I N E E R I N G  C O .  
GEIkI~AL OlenCES: 228 IWOIq'H LA $ALL le IrrRELe'T. CNI~J4GO. ILLINOIS II01W5 ~ COOl[ ~12 

> TEXAS EASTERN SYNFUELS, INC. 
Houston, TX 77001 

PLEASE ADDRESS ALL  CORRESPONDENCE TO- 
P.O. BOX 7S2. HENDERSON. RY 

OFFICE TEL. (502) 112"/.111r1 

January 4 ,  19 82 

Sample .k:lerltir~l/ion 

by CT&E Company 

Kind of sample 
reported to us Coal 

Old Ben #i Mine Sample taken at 
Spurgeon, Indiana 

SsmPle Utk:lm by CT&E 

Tri-State Synfuels Project 
01~ Ben Coal Campany  
Old Ben #i 
Minus I/4" Rd. Screen Frac1:icm 
OB3 

Date sampled June 2 3,  1981 

D~e received June 23, 1981 

A . l ~  rap0, no. 63-136158 

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

Moisture, % 

Fluorine (F) I, ug/g 

Mercury (Hg) 2, ug/g 

As Received Dry Basks 

11.01 XXXX 

140 160 

0.04 0.04 

i. 

2. 

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, Par~ 26, D3684-78. 

,~ l  Caov Wa~rmerlup¢l 
:Or TIk~* 

Rc.u~='~u.v sul~mmea. - ' ~ ~ . "  

:'. " .~ ie [ , , ,V F 

L.W.'rAYI.C)R uI.M~as~' .C~mmlDimsio~ ~ - - 1 ~ .  ~'~'*~'*  ' ' "  

LT/mc ~ 
OVER 40 ERANCI ' i  LABOI~ATOml i [E  S T R A T E G I C A L L Y  L¢' :t~TED IN PR INCIPAL  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 GREAT LAKES PORTS. AND R I V E R  L O A D I N G  F A C I L r ' r l E S  



¢,,464 

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. O~'FICF.~ 22| WORTH ~ SAi.Z.E STREET, GHiOAr-O, ILLINOIS IIDID1 - AREA CODE $12 T2t1-11434 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

PLEASE ADDRESS ALL CORRESPONDENCE TO; 
P.O. BOX 752. HENDERSON. KY 42420 

OFFICE TEL. {502) 827-1187 

August 17, 1981 

S a m p l e i d e n t ] f i ~ t i o n  
W CT&E Company 

Kind of sample 
reported to us 

5ample taken at 

Sample token by 

Date sampled 

Date race ~,.c~ 

Coal 

01d Ben #I M i n e  
Spurgeon, Indiana 

CT&E 

June 23, 1981 

June 23, 1981 

Tri-State Synfuels Project 
Old Ben Coal Company 
Old Ben %1 
Minus i/4" Rd. Screen Fraction 
OB3 

Ana~M report no. 63-136158 

Alkalies, dry coal basis 
Water Soluble 

Sodium oxide, Na20, ppm 536 

Potassium oxide, K20, ppm 91 

% Ash in non water soluble coal = 22.85 

% Ash in original sample = 25.56 

Non Water Soluble 

1005 

5598 

Alkalies calculated to ignited basis from above: 

I_~nited basis 

% Sodium oxide, Na20 0.65 

% Potassiun oxide, K20 2.49 

. Co~v 
~Or YO~Z~ I"TDt~D~ItD~ 

Re~Dc~c~]ully I ; u l~n l~ .  
COMMERCIALTESTING & ENGINEERING CO. 

L W. TAYLOR Il l ,  Manlier,  Cm~tml D:vlsaon 

°..,r T. - 

I ) - 1 9 .  c~ ,m,  ~ m , r  
OVER AD BRANCH LABORATORIES S T R A T E G I C A L L Y  LOCATED IN PR" "~IPAL COAL MIN ING AREAS, 

T IDEWATER AND GREAT LAKES.PORTS. AND R IVER ! O A D ; N G  FACIL IT IES 



t 

"Ht ::'-L 

FI~HE'F 

FI'SCHER R ~ R ' t '  ' ,"IEL1,- 

O I L (LB/TDrI> 
(GRL/TDH~ 

RPI 6RRVITY 

6R3 ~J..]B/TDH) 
(SCF/TDH)  

WRTER CI.,B.'TDH) 
(SRL /TDH)  

TOTRL ,:LB/TDHP 

VRR I RHCE (PC) 

GR:; (I'IDi:~RL I ZED)  

Cn 
CD;> 
H::>3 
C1 

C ~ -  
C3 
C 3 -  
;--.C4 
I',1-C4 
C 4 -  
C5 
C6 
C'? 
C~ 
C9 

R]~JUSTE!) YI~I.]~3~ (HDF~IRLIZEI~: 

C3 & LIF:,HTER 

$CRUI~I;E]) L"~,L I 6HTER 
[ L E ~ ,  CO2 & H2~]  

C4 & HERVIER 

TDTRL HYI)RDCRRt~DH$ 
IHCL.. H,~, ;. CD, L]~/TDH 
C4 & HERVIER (~RL/TDM> 

RPI 6RRVITY  

T-:',P 
F,~. ' 14D. 

F F;~-69-~ 
( ~  1,ab NO. 
~ .  DE~. F 
PI:2319 

e "  RHRLYZE lr, 

~.'~:3.6 
-'='E.. 4 

P..1 

1 0 7 . 4  
1687.1 

8 6 . 1  
1 0 . 3  

1 5 ~ 3 .  I 

1 .o90 .3  

- 0 . 5  

(L)/TDM) 
1.11 
6.30 

18.49 

29.65 
11.52 
~.5~ 
5.96 
3.16 
0 . 8 7  
1 . 7 4  
2 . 1 0  
1 . 6 0  
1.~0 
0 . 7 4  
0.21 
0 . 0 0  

1 6 4 6 . 3  

L t : /TDH 

63-~ .~158 ,  CB3 

r~D~MRL I ZED 

~ ' : 4 . ?  
; 6 . 5  

~'.1 

1 0 8 . 0  
I E..<w~. 3 

8 6 . 5  
1 0 . 4  

1 5 7 0 . 7  

2 0 0 0 . 0  

( L B / 1 0 0  L ~ )  
(FR D I L )  

2 . 6 8  
7 . 8 7  
S . 8 3  

1 2 . 6 3  
4 . 9 1  
1.07 
~.54 
1.3'5 
0 . 3 ?  
0 . 7 4  
0 . 9 0  
0 . ~ 8  
0 . ~  
0 . 3 2  
0 . 0 9  
0 . 0 0  

F R D I L  
4 ~ . ~  

~0.2 1L::'56.7 L=~.8 

2 4 3 . 3  

30~ . .5  

104 . ;>  

1 2 9 . 9  

2 8 .  

5.3:  

C O M M E R C I A l .  T E S T I N G  a. E N G I N E E R I N G  C O .  I ) -20 .  
~ I  ~ Wltletm~41+'Ir~¢ 
FOe YOu" l~rotect+o~ zTL 



~F~HPL~ : :.;.-:-~P 
~:FIMPLE T~E~.C'R. _':pTZDr-I 

FISCHER R3~:F~" f in .  

RF2-696~ 
CT&E Dab No. 63-136158, OB3 
PB231~ 

CDMPDHEHT MDLE PERCENT 
HE 
CD 
CD2 
HE~ 
C1 
C2 
C2- 
C3 
C3- 
I-C4 
H-~4 
C4- 
C5 
C6 
C7 
C8 
C9 
SUm 

RVERR6E M~LE ~T 

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

1 3 . 5 8  
4 1 . 4 3  

8 . 5 5  
E. 01 
3 . 0 ~  
1 . 6 8  
0 . 3 4  
0 . 6 7  
0 . 8 4  
0 . 5 0  
0 . 3 4  
0 . 1 7  
0 . 0 4  
0 . 0 0  

1 0 0 , 0 0  

E 4 . 1 4  

L3~  C IH GR3/TDN 3~:RLE 

~ .  PERCEHT TDTRL CRR~DH 
WT. P~RCEHT SULFUR 

~TU VRLUE BF ~RS (CRLC.)  

C3 ~. LZ6HTER'*- CBTU.,'SCF) 
SCRU31~ED C3 & LIGHTER CI~TU/SCF> 

bIHDLE ~RS4- CI~TU.,'~;CF) 
~CRU]~I~ED I,;HnLE FRS ( 'BTU/SCF) 

GRD~ 

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

964. .~5 
11.%0.14 

56. O~ 

51.95 
18. D6 

NET 

8 C~,. ~.'?" 
94E.. 3..~ 
87".:'. ,-'3: 

103E:. ~ 

e £ I f t C L .  H25 & CDE "1 
Identification: 

Tri-State Synfuels Project - 
Old Ben Coal Company 
Old Ben #i 
Minus 1/4" Rd. Screen Fraction 
OB3 

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-21. 

9,nl L COn V~lltermar~.ltC 
I=¢1, WQwt PfDteC'~*Dn 

~6E 
LT _ 



L 

.~PEHDI.X I).-2 

L , . w n v i l l e  (Eb 7 P i t : )  - "r 'ndiana V Seam 

, . m  

PB- -28  - T o ~ a l  l ~ o d u c ~ : :  a . - o  

1'3--29 - 2 "  Rd .  x 1 / 4 "  l d .  : a - -d ,  f - k ,  u 

P~ -30  - l / t ; ' ,  Rd.  ~- 0 :  a- -d ,  f - - k ,  1~o 

D-23 

I ) - 3 1  

Z;--34 

I ) -22.  
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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&= Ol~l=t,~.~E.e.,;. ~II NORTH LA SAmI, JI. ~' ~r l t l~r .  I~NICAGO. ILLINOIS ~ &Rl~A ~ :112 ~Jl~ll4:14 

TEXAS EASTERN SYNFUELS 
HOUSTON, TX 77001 

Z t ~ m m ~  P-EASE ADDRESS Al, l .  ~O~RESPDNDI[NCE T 0  
P.O. BOX "/52, HENDERSON. KY 42420 

OFFICE TEL I~0~) E~7.11r~ 

iml¢l qme 

February 5, 1982 

Kind of sample 
reportKl to us 

Sample U.lmn m 

San~le ~ken by 

Date s a m p l e d  

C o a l ,  Zndiana No. V Seam 

Lyn nvil le Mine 
Warrick County, Indiana 
CT&E 

Ju~e 15, 1981 

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

T r i - S r . a ~ e  S l r n f u e l s  Pro~ec~; 
P e a b o d y  Coa l  Company 
L y n n v i l l e  Mine 
Crushe~ Raw Coal. Total ]Product. 
PB-28 

Date rece i ved  J , ~ e  15,  
., ~ ,.,'.I 

PROXIMATE ANALYSIS 

].9 8Z Analysis report no. 

w=~t 
As received D~ bes~ 

Moisture 1 1 . 6 7  XX:X:XX 
ASh 1 1 . 9 3  1 3 . 5 1  

VolatUe 3 0 . 9 9  3 5 . 0 8  
Fu(ed Carbon 4 5 . 4 1  5 1 . 4 1  

ZO0.O0 1 0 0 . 0 0  
B~u/~ 10829 12260 
Sulfur 3 . 5 5  4 . 0 2  

Air. as Na:O 0 . 2 0  0 . 2 3  

SULFUR FORMS 

Pyritic Suffur 1 • 99 2 .25  
Sulfate Sulfur 0 . 2 3  0 . 2 6  

Organic Sulfur 1 . 3 3  1 • 51 

WATER SOLUBLE ALKALIES 
Na:O 

K..O 

FUSION TEMPERATURE OF ASH 
Ini l ia l  De fo rma t ion  

N ,I c=~ m ~  So f l en ing  (H = W )  
w = ¢=m ~ So f ten ing  (H == Y=Y~ 

Flu id 
% EOUIL I~R IUM MOISTURE 

HARDGROVE GRINDABILrTY INDEX 
FREE SWELLING INDEX 

XX~OC 
XXXX 

Reducir.:j 

1920 "F 
2030 °F 
23.45 "I= 
2260 OF 
1 0 . 8 2  
56 @7.20% 
2 

XX30~ 

Oxidd. ing 

2465 
2500 
2535 
2575 

7.1.-74330 
,.., .,,. 

ULTIMATE ANALYSIS 

II 

As recoived Dry basis 

Moistun 1 1 . 6 7  :X:X:~X 
Carbon 6 0 . 0 0  6"/.  93 

H~rogen 4 . 2 2  4 . 7 8  
Nemgee 1 . 1 5  1 . 3 0  
Ch~rino 0 . 0 3  0 . 0 3  

14175 Sum~r 3 . 5 5  4 . 0 2  
Ash 1 1 . 9 3  1 3 . 5 1  

Ox~en (diff) 7 . 4 5  8 . 4 3  
zoo.oo 

MINERAL ANALYSIS OF ASH % Wei~4'~ I on i t od  ~ i s  

Silica. SiO: 4 6 . 4 7  
Alumilna. AJ:O= 1 7 . 4 9  

TIO: 0 . 8 7  

OF 
OF 
OF 
*F 

nto i s '~ tn 'e  

Ferric oxide, re:O= 2"/. 93 
Lime. C=O 1 . 1 1  

mgnmi~ MgO 1 . 0 0  
Potass~n ¢,dde. K~O 2 . 0 1  

Sodium oxide. N=~O 0 . 3 6  

Sul fu r  t r iox ide .  SO~ 1 . 1 2  
PhDs. pen !ox ide ,  P :O:  0 . 4 9  
S t ron t i um Oxi¢ l t .  SrO 0 . 0 0  

Bar ium Ox i0e .  BaO 0 .  ~_3 
M a n g a n e s e  Ox i¢ le  Mn=O. 

0 . 1 1  
U n d e t e r m i n e :  0 • 9 1  

zoo.oh 
Fouling Index O. 18 . . 

sta~gi.~ ,hoax 2. o z ~ ~  • 
Res=e:~ f ut~v tu~mm~¢l. 

, O EERI"G CO 

_ 

/ ~ . , - -  , , _  - . . - - . ~  
l.. W. TAY &.OR !1 I. MomU~., Control D, tes~m 

Siiic= VaJue 6 0 . 7 4  
Base: Aci¢ Ra:,o 0 . 5 0  

T:._- Temperature 2310 

: ( .TED VISCOSITY a t  c r i t i c a l  v i s c o s i t y  
e m p e r a t u r e  o f  2 3 4 3 " F  = 180 p o £ s e s  
, ~ !  C=¢W W~mmlfk=m 
:Or VOur ffrotectiOr~ 

OVER 4D 3 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  LOCATED IN PRINCIPAl .  COAI.  MINnNG AREAS,  
T IDEWATER AND GREAT l .AKES PORTS.; ,  .JD R IVER LOADING FACIL I ' r lES  

n I 
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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  OFF ICES ;  2~8  NORTH LA  SA I . LE  STREET .  CMtGAGO.  I LL INOIS  IF~60 ' f  # .R~A  COD I~ "~'J2 ~ 3 4  

TEXAS EASTERN Synfuels, Inc. 
Rous~n, TX 77001 

Z T E  PLEAS=_ ADDRESS ALl. C:OR,4ESPOND-=NI~'I: TO." 
16130 VAN DRUNEN RD., F'.O. BOX 127 

SOUTH HOLLAND, ll- 60473 
OFFICE ,'~L. (312) 264-1173 

February 5, 1982 

Sample identification 
by CT&E COMPANY 

Kincl of sPinDle 
repo~ecl to us 

Sample taken at 

Sample taken 

Date sampled 

Dale received 

Coal, Zndiana No. V Seam 

Lynnvil le Mine 
Warrick County, Indiana 
CT&E 

June 15, 1981 

Ju~e 15, 1981 

Tri-State Synfuels Project 
Peabody Coal Company 
Lynnvil le Mine 
Crushed Raw Coal. Total Product. 
PB-28 

etained on 

Analysis report no. 71--74330 

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

Sieve Openings 
Weight 

Passing percent ~ches Factor Product of 
(Z )  C2] ( 3 )  C1) x C3) 

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

. 0 6  in. 1.50 in. 27.4 1.280 1 27.4 

.750 in. 1.06 in. 42.5 0.905 0.7 29.75 

.530 in. 0.750 in. 11.7 0.640 0.5 5.85 

.375 in. 0.530 in. 2.6 0.452 0.35 .910 

.0469 in. 0.375 in. 3.4 0.211 0.16 .544 

.0117 in. 0.0469 in. 1.5 0.029 0.023 .0345 
0.0117 in. I0.9 0.006 0.005 .0545 

=up1 (sum of products (i) x (3) 64.54 = S 

Friability, 35.5 percent: with dust index of II 

ResDecfful~ submKlecl, ~ -  " - 
COMMERCIAl. TESTING & ENGIN=EFIING CO. i "'~'~'~'~'='~_ _ ~ . i ' "  

=0, You, Protecl,o~ FLA. HDUSER, Manager. Mi,4wt~-I Division ~ -  D-'2~ m 

Ib  u .  ts=CUl~ =r~ • I I ,mm~mJU.  A ) .  • C~ ,A l l L I [ ~ r t ~  VV~ * C .~W]CS lU IG  , WV * C~ [YELA tO .  ON  . ¢~ i~VEAM?  . ON  * D Lq~ l l l l  , ~0  * ~&J~ l [  N . ¢O  * I,W.LIq[W . t i t  • ~ [~D I [~  , Kv  o NOC,.q~rON . TX  . JaLP I [ I I  . 

mOO L I l ~0Om0 .  [ v  , eW31111J( . ~ . I ~W I~ ' l ta~ .S  n I~M . PA  * m |~  OmLEaL l~  , ~,~ * 0eOgLI ;~, l [  , VA  * I%4~l~lkO I '  , I : 0  , Iq l~ ~ , KY  • l a k& t l ~  . ~ , SO . ~ , N .  * T01JU~  , 0N  , VaU~4JV l I% ,  i ,  ~ .  ~ . 
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C O h 4 h A 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 | N ~ 4 ~  O ~ P l C E S :  ~ D  N G R ~ M  ~ A  ~ t ~ E  ~ ' R E E ' r .  C H I C 4 k ~ O .  I ~ L t N O | $  1 0 i 0 1  A R i A  ~ ~1~ 

PLEASE ADDRESS All .  CORRESPONDENCE TO:. 
'16"130 VAN 0RUNEN RE). P.O. BOX 127 

SOUTH HOLLAND. IL 604~ 
OFFICE TEL. (3"12) 264-11?3 

TEXAS EASTERN SYNFUELS February 5, 1982 
Houston, TX 77001 

Coal, Indiana No. V Seam 

Lynnville, MAne 
Warrick County, 
CT&E 

June 15, 1981 

K ~ d  of sample 
reposed to us 

$ i m p ~  U~ken at 

Date sampled 

Date receded 

In diana 

Ju~e 15, 1981 

San't ie idefltilication 
CT&E Company 

Tri-State Synfuels Project 
Peabody Coal Cc~any 
Lyn nville Mine 
Crushed Raw Coal. Total Product. 
PB -28 

Armlysisml:~rtn©. 71--74330 

Caking Index CDamm's Me~hod) = 12 - 13 

As Received Dry Basis 

Moisture° % 11.67 XXXXX 

Fluorine, (F) I, u~/g 93 105 

Mercury (Hg) 2, ug/g 0.09 0.i0 

i. Preparation by oxygen bomb combustion= analysis by 
ion select, ire elecT.rode. ASTM, Part 26, D3761-79. 

2. Preparation by oxygen train combustion: anallrsis by 
flameless cold vapor atomic absorption spectroscopy. 
ASTM0 Part 26, D3684-78 

( 
• , N i l  ~ V  1NItel"l~tB4'keC:l 
S O "  Y O ~ '  Pv'OIIeL'ToO~', 

ResDecttully s u b m . ~ t e O . . . . . a . m . - . . -  " - 
COMMER~JAL TESTING & ENGINEERING CO. , - , ~ , . ~ - - - - ~  

m&.&Jal,~JL aM'5", iNl~llaNim6,r, mm. ILik * ~RLIE&'TI)*O. WW - ~ ,  ~ d : U k ¥ ~ .  (ll,I • ~ d t , k r r .  O m .  DgaAripll. ~ o ~ k .  ~ • ~ LIqllt URp o i q i D i l ~ .  E V .  ~ .  ~ .  ~ .  ~ 
ImIDq.aa'mmm', ~ l r .  ~ l , , J [ .  ~ • m alc't,,,o,.ll,,l~. ~ .  ~ l i n t y .  ~ .  oaol lpot . i  v i i .  ~Lns*Lmt.  ~ .  PN[IImI.kJN, ~ V .  lUd~,.Uumdt,. ~ " ~ . ~ .  al. • ~ , Q D o .  ve, ea lmlv l l l l l .  D L  QgMI 
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I I&IN.IIIJIF.~TOTHERES'N~NONIrHE I 
I N O T 1 C E  P A r l E  A T  TNI=  ( R i i o l c r  o1¢ T H I 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 .  
G E N E R A L  O F F | C E S ~  2 2 8  N O R T H  I . &  S A L L E  S T R E E T ,  C H I G A G 0 .  I I . I . I N O I S  801101 AREA C O O L  ~ S 1 2  'P2¢ r . iM34  

TEXAS EASTERN SYN~UELS 
Houston, TX 77001 

IGn¢ of sample 
repov'te¢l t0 us 

Sample t~ken at 

Sample taken by 

Date sampled 

Date ~ceived 

Coal, indiana No. 

Lynnvil le Mine 
Warrick County, 
CT& E 

June 15, 1981 

J u n e  15, 1981 

V Seam 

Indiana 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
16130 VAN DRUNEN RD. .  P.O.  BOX 127 

SOUTH HOLLAND, IL 60473 
OFFICE TEL. (312) 254-11~3 

~ebruary 5, 1982 

Sample identification 
by CT&E Company 

Tri-State Synfuels Project 
Peabody Coal Company 
Lynnville Mine 
Crushed Raw Coal. Total Produc%. 
PB-28 

Ana~sM mp0~ no. 71-74330 

Alkalies, dry coal basis 
Water soluble Non Water Soluble 

Sodium oxide, Na20, ppm 54 450 

Potassium oxide, K20, ppm 64 2369 

% Ash in non water soluble coal = 12.15 

% Ash in original sample = 13.51 

Alkalies calculated t o  ignited basis from above: 

X~nitpd basis 

% Sodiu~ oxide, Na20 0.41 

% Potassium oxide, K20 2.00 

C'v~41 C C l D V  f~Vln lPm'~ l l r  K t ~  
"~O* Y O U r  I ~ o t e c ' l , o e ~  

Re~pe~'~'utty Sub.~eCl. 
COMMERCIAL"rESTINS & Eh/T,I~INEER|NG CO. ~ L ' ~ -  

• " " - - ' -  ~- ~.- 

• l n i D  I't " g ~ v e . l t  D ~ i D f l  * " - - " ,P 
¢ v m m v  M e m l m l "  

b~.J.m~.K ~ m ~ , ~ , a ~  AI ,  C,~Jn, l l L , ~ " r l ~  v ~  ¢JLe, m c l B u m G  ~ ¢ / . ~ . & A ~  Om ¢:D~Nf, Ab'R' O N  ~ I [ ~ Y I [ B  f ' ~  QO, .D : lU  ~ ~ l . L t l l t  UY N i I ~ I I I I t l K ) ~  E v  ~ TIC dMUPqKR.&£ • . . . . - . . • . • . • • . • . • , o . • 
. - . • . • . • . . . ° . • . . . . . ~ NqN~ l .K ImOl lO  r , r . M O I . J  A~. IV~SC 'THL~ IWl I~  PL m O ~ L I t ~  LAL I ~ l P O & ¢  V A  p ~ . I & L D E  ~ PT~IVlL.LK E T  ILLLL~M UT SONI~LJJLkO IL  T O ~ . E ~ O O ~  v a ~ V l [ l l l  I I r . . . ¢ ~  

(;;1."1 
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C O M M E R C I A L  T E S T I N G  ~k E N G I N E E R I N G  C O .  
G~.NE~t~,L  DWF3CES.  2 2 8  N O R T H  / .A ~ t t ~  $ T R ~ L ~ T .  C H I ~ G O ,  ; S t l N O I S  ~ 0 ~  A R E A  ( : O ~ E  ~rl:~ 

> 
TEXAS EASTERN SYNFUELS, I NC. 
Hou s~on, tX 77001 

Lab. NO. 71-74330 

PLEASE ADDRESS ALL CORRESPONDENCE 
18130 VAN DRUN~.N RD. SOUTH NO' LAND. IL 

OFFICE TEL. ~12) 284-1173 

February 5 ,  1982 

Tri-S~ate Synfuel$ Projec~ 
Peadody Coal C~mpany 
Lynnville Mine, No. V Seam 
Crushed Raw Coal. To~al Prc~uct. 
PB-28 

SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS 
CONCENTRATION IN PPM WEIGHT 

ELEMENT CONC . ELEMENT CONC . ELEMENT CONC . ELEMENT C ( ~ R 2 ;  

Uranium S ./-S~.. Terbium < 0.2 Ruthenium Vanadium S0 

Thorium 6 Ga~ollnium <0.4 Molybdenum 17 Titanium MC 

Bi ~mu~h Eur opium 0 • 4 Niobium 6 Scandium 9 

Lead 27 Samarium 3 Zirconium 43 Calcium MC 

Thallium Neodymium 7 Y~rium 22 Potassium HC 

Mercury NR Praseodymium 3 S~rontium 60 Chlorine 21 

Gola Cerium 88 Rubidium 13 Sulfur MC 

i~m Lan~ha hum 39 Bromine 3 Phc~p.':~ rus MC 

Iridium Barium 160 Selenium 5 Silicon HC 

Dsm/um Ces ium 0 • 9 A~se :ic 31 Aluminum MC 

R~enium Iodine C .  3 Germanium 8 Magnesium MC 

Tungsten 13 Tel 1 ~ium 0.3 Gal l~um i0 Sodium MC 

Tantalum Antimony 7 Zinc 44 Fluorine 

Hafnium Tin 0.6 Copper 20 O ~ yc j e n  NP. 

Lutetium Indium STD Nickel 16 N~o~en 

Ytterbium Cadre/urn 0 . 5  Cobal~ ii Carbon ~R 

Thulium Silver Iron MC Boron 19 

Erbium _ .<0 .3  Pal ladium Manganese 7 6  Beryl lium 1 

Holmium <0.5 Rhodium Chromium 17 Li ~hium 9 

Dysprosium <_0.7 Neptunium <0.1 Ry~rogen RR 

ST/:) - Internal S~andard 
~R - No~ Repot'ted 
All elemeR~s not detected<0.2ppm 
MC - Major Component 
• ~T - Interference 

FO' r  w ~  I ~ W C q ~ O ~  

• ResZxec~u.y submemm. -".~.: .  
_ . . '  .- . = 

.,~. 
R. A. ~od~,,..-;;,,,,,,..,=..~ ~ o-2~. C~.wll,r mllbl,' 

D~(~ t . a , ~  i t .  • ~ ; . L m G S  ~ • I ~ l m ~ G q ~ ,  . At .  - p t A I t  h l ~ ' ~ .  W V  • C t . A l ~ l B t . m G  . WV • I " ,  m V l t . J L I ~ .  014 - I N N V I I  . CO • ~ ,  CO 
m41 ~ I I t ~ .  K q' - M t ~ L i ~ O , . ' ~ , / -  I tAO~ LIL. & L  - NEW ~ t  ~Edi, NS. t ~  . N O ~ I O t . K  . V A  • ~ q ~ E V  L I E  . KV  • V d ~ q ~ l t  . LT . .  ~ 1 ~  
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o o 

Holeture (t) 1 11.20 XXXX 11.67 XXxx 
/~ntimony 0.3 0.3 0.5 0.6 
~csenic 11.0 12.4 22.5 25.5 
Bezy11~um 2 2 2 2 
Boron - 140 160.00 140 160 

Cadmlt~ 0.8 0.9 0.2 0.2 
Chrcmt~ 25 2B 14 16 
Copper ~ 25 20 13 15 
Fluorine J 130 150 95 110 
Lead 4 4 20 23 

blLh l~  19 21 11 13 
Hanganeee 64 72 57 ~5 
Mercury 0.12 0.14 0.09 0.10 
Nickel 10 20 24 27 
Selenium 2.4 2.7 1.1 1.3 

Uranium 4 2.1 2.4 1.3 1.5 
Vana~Lum 37 42 24 27 
Zlno 121 136 87 90 

Trace Elements by/~tomLc ~bBozptLon 
(concentration in ug/g) 

, /  
~m rm 

9.49 KXXX 
0.1 0.1 
4.3 4.8 
2 2 

160 180 

0.2 0.2 
21 23 
17 19 

130 140 
4 4 

25 28 
66 73 
0.10 0.11 

21 73 
1.4 1.5 

1,9 2.1 
52 58 
G3 70 

11.11 XXXX 7.49 XXXX 
0.2 0.2 0.4 0.4 
3.0 3.4 4.6 5 
1 1 1 1 

160 180 150 160 

0.4 0.4 0.6 0.6 
43 48 25 27 
28 31 20 22 

440 500 150 160 
4 4 37 40 

23 26 17 18 
04 94 .113 122 
0.07 0.00 0.15 0,16 

29 33 15 16 
2.8 3.2 3.1 3.4 

6.3 7.1 3.3 3.6 
77 O7 59 64 
85 96 92 99 

1 Deteminatton by J~SIH Method D3173 
2 Determination by curcumin colozimetrio technique 
3 Detemination by ~ Method D3751 
4 Detemtnation by delayed neutron activation 

NI 

I' 
! 

I t  , , 

i ,  

I 



TEXAS EASTERN SYNFUELS, INC. 

PAUL WEIR CO. JOB NO. 2753-B 

FISCHER ASSAY YIELDS 

OIL (LB/TON) 
~GAL/TON) 

A P I  GRAVITY 

GAS (LB/TON) 
(SCF/TO~) 

WATER (LB/TON) 
(GAL/TON) 

SS ( LB/TON ) 

TOTAL ( LB/TON ) 

VARIANCE (PC) 

Analysis report No. 71-74330 
Date : 10/06/81 

Sample No. PB 28 
TERMINAL TEMP 932 DEG. ¥ 

AS ANALYZED NORMALIZED 

229.3 231.7 
25.8 26 .I 
1.5 1.5 

90.8 91.8 
1445.1 1460o7 

i00.6 101.6 
12.0 12.2 

1558.0 1574.8 

1978.6 2000.0 

-1.1 
(LB/100 LB) 

GAS (NORMALIZED) (LB/TON) (FA OIL) 
H2 1.26 0.54 
CO 6.84 2.95 
CO2 17.60 7.60 
H2S 17.49 7.55 
C1 21.91 9.45 
C2 9.96 4.30 
C2- 2.49 1.07 
C3 4.61 1.99 
C3- 2.99 1.29 
I-C4 0.34 0.15 
N-C4 1.31 0.57 
C4-  2 . 2 0  0 . 9 5  
C5 1.18 0.51 
C6 1.32 0.57 
C7 0.25 0.Ii 
C8 0.00 0.00 
C9 0.00 0.00 

ADJUSTED YIELDS (NORHALIZED) 

C3 & LIGHTER 

LB/TON SCF/TON LB/100 LB 
F A OIL 

85.2 1421.9 37.1 

SCRUBBED C3 & LIGHTER 
[LESS CO2 & H2SJ 

50.1 1075.8 21.8 

C4 & HEAVIER 238.4 104.0 

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

288.4 125.8 

27.4 

API GRAVITY 4 . 1  

C O M M E R G I A L T E S T I N G  & E N G I N E E I q l N Q  CO.  D-29. 

LtL 

e 

! 



I =su~E~rr0r~N~.,~Cr,0.oNr~ | 

SAMPLE NO. PB 28 

H2 
CO 
CO2 
H2S 
Cl 
C2 
C2- 
C3 
C3- 
Z-C4 
N-C4 
C4- 
C5 
C6 
C7 
C8 
C9 
SUM 

COMPONENT MOLE PERCENT 

16.33 
6.34 

10.38 
13.31 
35.53 
8.59 
2.31 
2.71 
1.85 
0.15 
0.59 
1 . 0 2  
0.43 
0.40 
0 . 0 7  
0 . 0 0  
0 . 0 0  

1 0 0 . 0 0  

AVERAGE MOLE WT 23.81 

LBS C IN GAS/TON SHALE 

WT. PERCENT TOTAL CARBON 
WT. PERCENT SULFUR 

BTU VALUE OF GAS (CALC.) 

C3 & LIGHTER" (BTU/SCF) 
SCRUBBED C3 & LIGHTER (BTD/SCF) 

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

46.15 

5 0 . 2 9  
1 7 . 9 3  

GROSS 

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

1 0 8 2 . 6 4  

NET 

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

" [ I N C L .  H2S & CO2] 

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--30. 

6~ 

A 
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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 ( ~  C O .  
. . ,  .'r . GENEIlAL OI=FI~ES 2211 NORTN LA _E~LLI~ S I lEr l r  C H ; P - . ~ .  ILLINOIS I1~!01 , &all&.. C~D II :112 

~ t ~ l ~  P LE J~E AD~)lq,, ALl. COIRRI~II)ONO'N= rO 
P.0 .  B O X  ?S2. NI=NOI~RSON. K Y  41~MI~0 

O F F I C E  TE L. l i t 02 )  I~ ' / - 1187  

TEXAS EASTERN SYNFUELS February 5, 1982 
HOUSTON, TX 77001 

Kind of sample 
reported to us 

Sample taken ==I 

Sample taken by 

Date sample¢l 

Sample identificetion 
Coal, Indiana No. V Seam by C. T. & E. CO. 

Lynnvil le Mine 
Warrick County, Indiana 
CT&E 

June 15, 1981 

Tri-State Synfuels ~ o j e c t  
Peabody Coal.  Company 
Ly~nvil le MAne 
Plus i/4" Rd. screen fraction. 
PB-29 

Date receive~ June 15, 1981 Analysis mpo~ no. 71--74331 

% Weight % Weight 
PROXIMATE ANALYSIS AS received ~ ULTIMATE ANALYSIS As rlmeMld Dry 

Moisture 1 1 . 6 2  XXXXX Moimum 11 • 62 XXXY.JK 
Ash 1 0 - 8 4  1 2 . 2 6  Carbon 6 1 . 6 0  6 9 . 7 0  

Volatile 3 1 . 8 3  3 6 . 0 2  Hydrog~ 4 . 2 8  4 . 8 4  
Fixe¢l Carbon 4507_]. 5 1 . 7 2  Nitrl)Ben 1 , 2 2  1 -  3 8  

i00.00 I00.00 Chlorine 0.03 0.03 
Btu/l~. 11138 12602 MAF 14363 Sulfur 3,76 4.26 
Sulfur 3.76 4.26 Ash i0.84 12.26 

Alk as Na=O 0.17 0- 19 Oxygen (cliff) 6 • 65 7 • 53 
1 o o . o o  

SLILFUR FORMS MINERAL ANALYSIS OF ASH % Weight Ignited 
Pyritic Sulfur 2 . 6 9  3 . 0 5  Silica. SiO= 4 1 . 1 6  
SuHate Sulfur 0.08 0.09 Alumina,. AI:O: 16 - 16 

Organic Sulfur 0 . 9 9  1 . 1 2  Titania. TK~ 0 - 8 6  

~LiES Fe~i =. , , , , i~.  Fe:O= 3 6 . 7 0  
Na:O ~ ~ Lime, CaO 0 • 82  

K:O X~OCX XXX:X Magnesia. MgO 0-  85 
Potassium ozide. KID 1 . 9 0  

~ sodium o x ~ ,  N=:O 0 . 3 3  

1 9 3 0  "F 2 4 6 0  "I= 
2040 "F 2510 OF Sulfur trioxide, SO= O. 63  
2 1 4 5  =V 2 5 4 5  'q= Phos. pentoxidl. P:O, 0 - 5 2  

Rui~ 2 2 5 0  "F 2 5 7 0  el= S~rontium Oxide. SrO 0 . 0 0  
1 0 . 7 6  Barium OxiOe Ba0 0 . 0 2  
5"/ @6.20~ me'; s t u r e  Manganese Oxide Mn.O. 0 . 0 5  
3 - - 1 / 2  U~0etermine0 0 - 0 0  

zoo-'6"0T~, o 
Fouling Index 0 . 2  3 

WATER SOLIJI3LE ALKALIES 

FUSION TEMPERATURE OF ASH 
InitiaI Deformation 

• 4 = c o  ~-¢~, Softening (H =W) 
w ,  co,~ *.=~ Soflening (Ha ½W) 

o~, EQUILIBRIUM MOISTURE 
HARDGROVE GRINDABILR~f INDEX 

FREE SWELLING INDEX 

SiJ;ca Value 5 1 . 7 5  
Base: Aci~ Ral,o 0 . 7 0  

T:.: Temperature 2 2 0 5  
: . . . ,  ATED VISCOSITY at critical viscosity 
:e~peral:~re of 2245"F = 62 poises 

• q.m# Cm~ Wlmmmd.m 
~or TOur Promct~cm 

Slagg*ng moex 2 . 9 S ~ ~ _  
RememtuiW r~bm,tt=m. .;, %... 
COMMERCIAL TESTING • ENGINEERING CO ~ { ~ ' i . .  

L.W.~'A~2~,,7.~q--,*,,.C,~,,,O.-,,o, D-31. = , , ~ ,  

OVER aP BRANCH LABORATORIES STRATEGICALL Y LOCATED IN PRINCIPAL COAL Mt~'.NG AREAS. 
TIDEWATER AND GREAT LAKES POF. i'S. AND RIVER LOADIN~ PACILI'rlE. 



: - 4 8 4  i USF.OdI~DSCIJI:q~IR~OFRB~DATA- 
IBSUBJEGTTGT~E RESTIlIICTIlON ONTHE , 

. N ~ [  PAGE AT THE FIII2NT ~F TI.IgS R£~0R~ 

C O M M E R C I A L  T E S T I N G  8L E N G I N E E R I N G  C O .  
G E N E R A L  O F F i C e S :  22B  N O R T H  L A  S A L L [  S T R E ~ ' T .  C H I C A G O .  I L L I N ¢ ) | S  8 0 6 0 1  A R E A  GOD; : :  :S12 ~ 1 4 3 4  

TEXAS EASTERN SYICFUELS 
Houston, TX 77001 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
16;30 VAN DRUNEN RD.. P.O. BOX 127 

SOUTH HOLLAND. IL 60473 
OFFICE TEL {312} 264-1173 

February 5, 1982 

Sample icle,ttflcation 
by CT&E Cc:r~n3r 

Kind of  Saml)le 
re~,o~te0 to us 

Sample tsKen lit 

Sample 2Jken by 

Date saml~led 

D81e . f e t e  ive¢:l 

Coal, Indiana No. V Se~m 

Lynnville, Mine 
Warrick Coun~..v, Indiana 
CT&E 

June 15, 1981 

Ju~e 15, 1981 

Tri-State Synfuels ~ ' o ; j e c  + . 
Peabody Coal Company 
Lynnvil le Mine 
Plus 1/4" Rd. screen fraction. 
PB-29 

Anelysis report no. 71--74331 

Caking Index ( 

As 

CDamm's Method) = 14 - 15 

Received Dr~ Basis 

XXXXX 

84 

0.24 

Moisture, % 11.62 

Fluorine, (F) I, ug/g 74 

Mercury (H~) 2, ug/g 0.21 

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

. Preparation by oxygen ~rain 
flauneless cold vapor atomic 
ASTM, Par~ 26, D3684-78 

combustion; analysis by 
absorption spectroscopy. 

Resl:ectlully submitted. - ~ ~ . .  
COMMERCIAL TESTING & ENGINEERING CO. 

¢h~rre. Ik,~l~r 
I ~ . ~ ¢ m  ~ . II ~ AJ. = Cl~.U~. l [3 ' r~ t  , w v  - C ~ A W K l l U I G ,  WY * C ~ ¥ [ L A I ~ O .  0*4 . I ~ l  I ~ ,  0=4 * D l [ k V l l ,  a 0  - O O ~ X N  , C0 * t ~  Lg l [ l l .  UT  • ~ k O E R I O ~  . CV • ~ , "IX * . m ] ~ [ A  ~ .  

¢ ~  MIPO~.I[~Om¢) K v  q l ~ A ~  W I ~ I I I [ T N L | N | U  • l t l ~ O ~ J . I I & k $  LA  kOl~P0L l l  ¥ &  I ~ I S A I N  C0  I m L I [ V I ~  II[V IUI*LSI~,IL,*~ El0 I~O~L&l l0  11. l ' O & J l ~ O ~  V J k ~ 0 ~ l [ l l l l  CAN 
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C O M M h 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 .  
G E N E ~ & L  O ~ ' ~ l ~ E S :  2 2 1  N ~ T ) 4  k &  S A L V E  s ' r R I ~ L r T .  C N ~ A G O .  I L L I N O I S  e 0 ~ l  A R E A  C O D E  ~ 1 ~  

PLEASE ADDRESS ALL CORRIESPONDEN(;~ TO: 
16130 VAN DRUNEN RD. P.O. BOX 127 

SOUTH HOLLAND. IL ql10473 

k TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

OFFICE TEL. (312) 261-117'3 

February 5,  1982  

Samph~ identilication 
CT&E Company 

tGnd of sample 
reposed  to us 

Samp~ tlken 

Samp~ taken by 

Dam sampk~ 

Date ~-ce.~e~ 

Coal, Indiana No. V Seam 

Lynnvil le Mine 
Warrick County, Indiana 
CT&E 

June 15, 1981 

Ju~e 15, 1981 

Ammhr~is rel:cr~ ~. 

Tri-S~ate Synfuels Project 
Peabody Coal Company 
Lynnville Mine 
Plus 1/4" Rd. screen fra~tlon. 
PB-29 

71-74331 

Alkalies, dry coal basis 
Water soluble 

Sodium oxide, Na20, ppm S1 

potassium oxide, K20, ppm 42 

% Ash in non water soluble coal - 

% Ash in original sample 

11. I0 

12.26 

Non Water Soluble 

3 5 5  

2 0 5 4  

Alkalies calculated to ignited basis from a b o v e  : 

IgnA'ced b a s i s  

% S o d i u m  o x i c l e ,  N a 2 0  0 . 3 6  

% P o t a s s i u m  o x i d e ,  K20 1 , 8 8  

~ I i U I  ~ . ,OD~"  ~mll 'r lf l lr l l l l~ 

COMMERCIAL TESTING • ENGTNEERING CO. 

too, wow P, mec~,o, FLA. HOUSER. Manlier. Mi0w~t ~ ¢ 
D-33. ~ m 

• • . . ° . - ,  . - . . o . . . . , . • . . 
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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 O/l[ICES 22~ NDRTH LA SALL r STREET. CHIDAGCI. ILLINOIS 60601 AIItC~ CODE 312 ,"26-1M34 

TEXAS EASTERN SYNFUELS 
HOUSTON, TX 77001 

I~=¢1 tllee 

Kin¢~ Df sample C o a l ,  " r n c ~ a n a  N o .  V seam 
reporte{: to us 

Sample taken a~ L~ville H i n e  
Warrick County, Indiana 

Sample taken by CT&~ 

Date samplecl Jt1~e 15, 1981 

Date rece,ved June 15, 1981 Analysis report no. 

PLEASE ADDRESS ALL CORRESPONDENCE TO 
P.O. BOX 752. HENDERSON. KY 42~:20 

OFFICE TEL. (502] 827-1187 

February 5, 1982 

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

Tri-Stace Synfuels Pro~ec~ 
Peabody Coal Company 
Lynnvil le Mine 
Minus i/4" R~. screen fraction. 
PB-30 

71-74332 

% Weight 
PROXIMATE ANALYS|S As received Dry basis 

% Weight 
ULTIMATE ANALYSIS As received pry basis 

Moisture 1 1 . 2 0  X~CCX~ Moisture 1 1 . 2 0  ~ X  
Ash 1 4 . 8 7  1 6 . 7 5  Carbon 5 7 . 5 4  6 4 . 8 0  

Vol=tile 2 9 . 2 2  3 2 . 9 0  Hydrogen 4 . 1 1  4 . 6 3  
Fixe~ Carbon 4 4 . 7 1  5 0 . 3 5  Nitrogen 1 . 0 1  1 . 1 4  

1 0 0 . 0 0  1 0 0 . 0 0  Chlorine 0 . 0 3  0 . 0 3  
Btu/lb. 10312 11613 MAF 13950 Su~ur 3.62 4.08 
Suifur 3 • 62 4.08 Ash 14.87 16.75 

Atk. as Na=O 0 . 2 6  0.29 Oxygen (cliff) 7.62 8.57 
i00.00 i00.00 

SULFUR FORMS MINERAL ANALYSIS OF ASH % Weight ignited Basis 
Pyritic Sulfur 2 • 34  2 . 6 3  

Sulfate Sulfur 0 . 3 9  0 . 4 3  
Organic Sulfur 0 • 89 1.00 

WATER SOLUC~LE ALKALIES 

~:USIOh; TEMPERATURE 0~: ASH 

Silica, SiC= 4 7 . 6 1  
Alumina. ALjO= 1 7 . 2 1  

Titania. "liD= 0 . 8 5  

Ini~izl DeformaIion 
,~, co~ ,~, r~ Softening (H = W) 
w == co,~ * ~  Softening (H = ~,~W) 

Fluid 
% EOLI]L[B~IUM MD~STUR_ = 

~A~DG;qO~E G~INDABÀLITY INDEX 
FRO= ~W;:LLING INDEX 

Ferric oxide, Fe=O= 2 6 . 6 9  
Na:0 ~ ~ Lima, Ca0 1 . 1 5  

K:O ~ ~ Magnesia. MgO 0 . 7 7  
Potassium oxide, K~O 1 . 95  

Reducing ~ Sodium oxide. Na:O 0 . 4 3  

1 9 5 0  OF 2 4 7 0  OF 
2 0 6 0  =F 2 5 0 5  OF Sulfur trioxide. SO~ 1 • 33  
2 1 7 0  ~F 2 5 2 5  OF Phos. I:mmoxida. P:O.. 0 . 4 0  
2 2 8 0  °F 2 5 6 0  OF Strontium Oxic~e. SrO 0 . 0 0  
1 0 . 8 9  Barium Oxicle BaO 0 . 1 7  
6 4  @6.80% m o i s t u r e  Manganese Oxide. Mn=O. O. 10 
1 Unclelermme~ 1 . 3 4  

Silica Vmue 6 2 . 4 6  
Base: Acid Ratio 0 - 4 7  

T:, :  Temperature 2 3 3 5  

E" MATED VISCOSITY at critical viscosity 
"-emperature of 2370"F = 200 poises 

~',Ip,nl~ ~ODv Wlnlm'tl-Kl~ 

d~ 

Z 0 0 . 0 0  
Fouling Index 0 . 2  0 

Slagging inaex 1.92.,~_.~.~~..~.,<.~ 
Re,~ec~ulty r.~bma ."tL,¢I. ~ ~  
COM~.~ERCIALTESTING & ENGINEERING CO. .. -¢ ~ 

&~ - cv 

L.W, TAYEC)R I'1]. Ma.a~e., C~tr l l  D,vii,on . . . . .  - - " '  

OvER ,tO BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS. 
TIDEWATER AND GREAT LAKES PORTS. AND RIVER LOADING FACILITIES 
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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 .  
G E N E R A L  O I q ~ l l : E S :  ~ N o w r l ,  i L A  S A L L E  S T I t I [ E T ,  ~ . M l r . , a ~ o .  I L L I N O I S  I)0~O't A R E A  ~ ~ r l z  

PLEASE ADDRESS ~ CORRESPONDENOE TO:. 
18130 VAN DRUNEN RD.. p.o. B0~ 

SOUTH MOULAND. IL 
OFFICE TEL. (3'12) :L~k.ll"~l 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

February 5, 1982 

Sample idemi.qcation 
by CT&E Company 

Kind of sample 
mpoMe~ to us 

Sample taken I~ 

Sampte taken by 

Date sampled 

Date received 

Coal, Indiana No. V S e a m  

L y n n v i l  l e ,  M i n e  
Warrick County, Indiana 
CT&E 

June 15, 1981 

J~e 15, 1981 

Analy~;s report no. 71-74332 

Trl-State Syufuels Project 
Peabody Coal Company 
Lynnvil le Mine 
Minus 1/4" R d .  screen fraction. 
PB-30 

Caking Index (Damm's Method) = 9 -.i0 

As Received Dry Basis 

Moisture, % Ii.20 XXXXX 

Fluorine, {F) I, ug/g 93 105 

Mercury (Hg) 2, ug/g 0.19 0.21. 

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

Preparation by oxygen train c~bustion; analysis by 
flameless cold vapor a~omic absorption spac~rosco~y. 
ASTM, Part 26, D3684-78 

1 .  

2 .  

. m l ;  C O ~ ,  w l m r ~ r ~ e ¢ l  

I k L k l l l S I .  t i t  • I ~ l ~ l m C . ~ d m .  a k  • ~ m  Ll [Z ' ra~.  m * ¢La l~ .Sm.mG. ~ o ¢LI[WI[I.ANO. ~ .  ~ . O N  • I N i ~ l i l l .  CO° IMILIMN. a 0  * am[k l l l~ ,  i ~ .  iw l lqRI I IG0~.  I v .  ee~ l lT I Im.  I ~  • a A l ~ l .  4M. 
f ~ h  ImiD~. l lmmoao.  i v .  ~CIBILI[. A i . .  s l l l ~  l lETmLIN I [~ ,  q~. * Sl l [~ OR~II41JG L& * l IOl l IRO~l.  VA  . INi~I I~IN*.  ~ *  Pk I [ IV l LL I .  IEW * &e" mi41*. Ulr  . 1 ~ .  IIIOLkANI~. I1~ .~rO&,t~O.Om. v 4 1 . ~ l l I . D . ~ . l ~ l ~  

Respectfully S U b ~ .  ~ °  " - 
COMMERGIAL TESTING a ENG,NEERING CO. . . ' - ~ . ~ / ~  

. i ~ . ~ .  

R A. HOUSER. M;utager. Midwl~. Division D--3".~'." " : ~ ; ; -  • 
(:lmM~ RIwmo, 

I m 
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C O M M E R C | A L T E S T I N G  8,. E N G I N E E R I N G  C'O. 

A:T _ PLEASE ADDRESS ALL CORRESPONDENCE TO: 
16130 VAN DRUNEN RID., P.O. BOX "127 

SOUTH HOLLAND. IL 60473 
OFFICE TE~ (312} 264-1173 

TEXAS EASTERN SYNFUELS February 5, 1982 
Houston, TX 77001 

Coal, Indiana No. V Seam 

Lynnvil le Mine 
Warrick County, 
CT~E 

June 15, 1981 

Kind of sampie 
reported to us 

Sample taken st 

Sample taken by 

Date sampled 

Date received 

Indiana 

June 15, 1981 

Sample identlfication 
by C T & ~  C~pany 

Tri-State Synfuels Project 
Peabody Coal Company 
Lynnvil le Mine 
Minus 1/4" Rd. screen fraction. 
PB-30 

Analysis report no. 71--74332 

Alkalies, dry coal basis 
Water soluble 

Sodium oxide, Na20, ppm 51 

Potassium oxide, K20, ppm 70 

% Ash in non water soluble coal = 

Ash in original sample • = 

14.80 

16.75 

Non Water Soluble 

622 

2886 

Alkalies ¢al¢ulated t o  ignited basis from 

% Sodium oxide, Na20 

% Potassium oxide, K20 

a b o v e :  

lonit.ed basis 

0.45 

1.99 

Respectfully submitted. ~ -  - - 
CDMM=_RCIAL TESTING & ENGIN.=ERI.L,'~ CO. . . ~ ~ _  

;-o, ~=., ~,oTz~,=- R.A. HOuSER. Mlmager, MidweSt Dive|on D-36  • ¢ ~  
IM L ¢. }m~r .  ~ .  • i I l m l / l ~ .  M~. * ~ U L I L E S T I : ~  . A V  . ¢ ¢ ~ l l q l ~ t J q G  . I r N  * C k | V l [  L & ~ .  ~ . C0~ '~ I~&uMr  . 0 * 4  * O IB4~t  ! R . ¢ . ~ D L O E N .  C O  • N T . L P I [ I t  . U T  * IICEICD l I I q ~ f  . : V  * N O U S T G a d .  T ' R  * d A I P I [ •  . dU .  

• * . * . * . . * . • • b l I D D L U l I B C I I I O .  I [ '~  * I I ¢ ~ i | L I [ . A L * , I W  I K T N L I [ I I I [ U .  P A * m  O l i l L l [ A I 4 .  L A * k O l i P 0 L I ¢ .  Y &  * I *& f . lSddD [  ¢ O  I q K E V ~ . t E  K Y  l l & L k ~ A  L IT  I O  N01.J I .AN'~  LL * r O ~ l [ O 0  O N  V A k l C I ~ R / I R  B . ¢ . F J L N  
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TEXAS EASTERN SYNFUELS, INC. 

PAUL hEIR CO. JOb NO. 2753-B 

Analysis report No. 71-74332 
Date: 10/06/81 

Sample No. PB 30 
TERMINAL TEMP 932 DEG. ¥ 

FISCHER ASSAY YIELDS AS ANALYZED NORMALIZED 

OIL (LB/TON) 
( GAL/TON ) 

API GRAVITY 

GAS (LB/TON) 
(SCP/TON) 

WATER (LB/TON) 
(GAL/TON) 

SS (L B/TON) 

TOTAL (LB/TON) 

VARIAN CE ( PC ) 

GAS (NOI~Ut51 Z ED ) 
H2 
CO 
C02 
H2S 
C1 
C2 
C2- 
C3 
C3- 
Z-C4 
N-C4 
C4- 
C5 
C6 
C7 
C8 
C9 

170.8 
19.3 
2.2 

112.2 
1942.8 

105.4 
12.6 

1616.8 

2005.2 

0.3 

( LB/TON ) 
2 . 4 7  
8.20 

27.31 
23.14 
25.87 
9.72 
2.80 
4.52 
2.75 
0.34 
1 . 0 2  
1 .64  
0 . 8 3  
0 . 5 0  
0 . 5 8  
0 .20  
0.00 

170.4 
19.3 
2.2 

iii .9 li~!] 

1937.7 lili 1 105 .i 
12.6 

1612.6 l l j ! l  
2000.0 

(L~/100 LB) 
(FA OZL) 

1.45 
4.81 

16.03 
13.58 
15.19 
5.71 
1.64 
2.65 
1.61 
0 .20  
0.60 
0 .96  
0 .49  
0 .29  
0 .34  
0.12 
0.00 

ADJUSTED YIELDS (NORHALIZED) 

C3 & LIGHTER 

LB/TON 

106.8 

SCr/TON 

1908.3 

LB/100 LB 
F A OIL 

6 2 . 5  

SCRUBBED C3 & LIGHTER 
[LESS CO2 & H2S] 

56.3 1415.9 3 3 . 0  

C4 & HEAVIER 175.5 102.7 

TOTAL HYDROCARBONS 
INCL. H2 & CO, LS/TON 
C4 & HEAV!ER (GAL/TON) 

231.8 135.7 

20.3 

API GRAVITY 4 . 9  

C O M M E R C l A L ' r E S T I N G  t E N G I N E E R I N G  C O .  D--3;. 
'0,'NI COD,, Wa~e'emlrlLec 
;o r  vov-  P~'Otllc'(,on 

s66 LtL 



SAMPLE NO. PB 30 

| ~ssu'-~"rm~"E" ~ n ° " ° " ~  ! 

H2 
CO 
C02 
H2S 
Cl 
C2 
C2- 
C3 
C3- 
i-C4 
N-C4 
C4- 
C5 
C6 
C7 
C8 
C9 
SUM 

COMPONENT MOLE PERCENT 

24.16 
5.73 

12.14 
!3.27 
31.63 
6.32 
1.96 
2.01 
1.28 
0.ii 
0.34 
0.57 
0.23 
D.11 
0.ii 
0 . 0 3  
0 . 0 0  

I00.00 

AVERAGE MOLE WT 21.88 

LSS C IN GAS/TON SHALE 

~T. PERCENT TOTAL CARBON 
WT. PERCENT SULFUR 

BTU VALUE OF GAS [CALC.) 

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

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

50.87 

45.46 
19.46 

GROSS 

734.37 
873.73 
778.34 
929.84 

NET 

665.82 
790.33 
706.88 
842.85 

* [I~CL. H2S & C02] 

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-38. 
,, , , , 
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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 .  
~I~N~e~AL OFFICES ~l'~llE NOIqI'N LA $&LLI~ s'rRErt ' ,  CNICAGO. ILLINOIS l ~ 0 1  ARI& ~ ~rl~ 

TEXAS EASTERN SYN~UELS 
HOUSTON, TX 77001 

z t ~ / m L  PLEASE ADDRESS ALL CORRESP~NDENCIE TO 
P.O. BOX 7S2. HENDERSON. KY 4;14;10 

OFFICE TEL. (SiX211~7-I lit'/ 

February 5, 1 9 8 2  

Kind of sm'nple 
reDgttecl to us 

C o a l ,  Indiana No. VI Seam 

Samp;e taken I I  

Sample taken by 

Lynnvil le Mine 
Warrick Coun ~y, 
CT&E 

Indiana 

Date samplee Jm~e 16, 1981 

Date received J u n e  16 ,  1981  Analysis report no. 

% Weight 
PROXIMATE ANALYSIS As receive~ Dry basis 

Sample ide.tification 
by C.T. & E. C0. 

Tri-Stat~ Synfuels Pz 'o jec~ .  
Peabody C o a l  Coml~Lny 
L~nnvil le Mine 
Crushed Raw Coal. Total Pro~u~. 
PB-31 

• 71-74301 

% wmilm 
ULTIMATE ANALYSIS As re~=eived D r ~  

Moisture 9 . 4 9  XXXXX Moisture 9 . 4 9  XXXXX 
Ash 2 4 . 8 1  2 7 . 4 1  Carbon 5 0 . 9 3  5 6 . 2 7  

Volatile 3 0 . 3 0  3 3 . 4 8  H~rogen 3 • 74  4 . 1 3  
Fixed Carbon 3 5 . 4 0  3 9 . 1 1  Nitrogen 0 . 7 7  0 . 8 5  

1 0 0 . 0 0  Chlorine 0 • 0 5  0 . 0 6  
mu/R) 9 1 9 8  1 0 1 6 2  ~ 1 3 9 9 9  Sulfur 3 . 3 2  3 . 6 7  
Sulfur 3 . 3 2  3 . 6 7  Ash 24.8.1. 2 7 . 4 1  

AIk. as I¢1~.0 0 . 5 5  0 . 6 1  Oxygen (¢iff) 6 . 8 9  7 . 6 1  
l o o o o  

SULI:UR FORMS MINERAL ANALYSIS OF ASH % Weight I ~ iRd  Basis 
Pyritic Sulfur 2 . 2 8  2 . 5 2  Silica, SIC)= 4 9 . 1 4  

SulfaIe Sulfur 0 . 0 8  0 . 0 9  Alumina. A%O: 1 9 . 7 5  
Organic Sulfur 0 . 9 6  1 . 0 6  Tltlnia, "rio= 0 . 8 3  

WATER SOLUBLE ALKALIES 

XXXX 
XXXX 

Re=ucin.g 

2 1 2 0  OF 
2 2 7 0  eF 
2 3 1 0  °F 
2 4 5 0  OF 

9 . 7 2  
54 @7.20% 
2 - 1 / 2  

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

XXXX 
XXXX 

2 2 2 0  OF 
2310  
2 4 0 5  "F 
2 5 0 0  "F 

moisture 

Na:O 
K:O  

FUSION TEMPERATURE OF ASH 
initial Delorrnatio,'~ 

., ~ m~., Softening (H :  W) 
,. ~,==~ * ,w  Softening (H= ~W) 

Fluid 
% EOUILIBRIUM MOISTURE 

HA:IDGROV-" GRINDABILITY INDEX 
FREE SWELLING INDEX 

Silica Value 
9ase: AcIO Ra',o 

T:_.: TemDeralure 

--,L '~TED vISCOSITY a% ¢:i%ical viscosity 
=emperature of 2510"F - 245 poises 
~,mli ~ Wlte~q~Mum 

Ferric oxide, Fe=O) 1 3 . 9 6  
Lime, CIO 6 . 6 8  

MagmmiaL MgO 0 . 9 8  
Potassium Oxide. K:O 2-  16 

Sodium oxide, Na:O 0 . 8 0  

Sulfur tr~xide. SO. 5 . 0 3  
Phos. pemoxicle. P:O: 0 . 5 0  
Strontium Oxide SrO 0 . 0 3  

Barium Oxi0e. BBO 0 . 0 6  
Manganese Oxide. Mn=O. 0 . 0 8  

Un0etermine=~ 0 . 0 0  

Foulin_. Index O. 28 - • 
Siaggin 9 indeX I .  2 B ~ .  

RffTLI~LTful IV 14LDmeTTIKI. 
COMMERCIAL "L'LN~'TIN~ & ENGINEERINg: ~ 

" ;  

D-/*O~---'W&,w ,,----, 
~h 

OVER 40 B R A N C H  LABORATORIES  S' I"RATEGICAI.LY LOCATE"  IN PRINCIPAL COAL M I N I N G  AREAS.  
T IDEWATER AND GREAT LAKES PORTS. AND R , 4 E R  LOADING FACIL IT IES 



PAGE AT THE FRONT Or 11q~ ; : ~ f l ' l  
C O I V I I ~ 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  (DO.  
GENERA L OFFICES:  221  NORTH LA SALLE STREET.  C N i G A G 0 .  I L L I N 0 | S  ID~DI  A R E A  CODE 312  ~ 4  

TEXAS EASTERN Synfuels, Inc. 
Hcuston, TX 77001 

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 

Sampleident~i=ation 
CT&E COMPANY 

Kirtd of sample Coal, Xndiana No. VI Seam 
rapo~oct to us 

S~mple take, a? L~nnvil le Mine 
Warrick County, ;.ndiana 

Semt:~e taken I:>y CT&E 

Date s.ample~ June 16, 1981 

Date receive~l J u n e  1 6 ,  1981  

Tri-Sta%e Synfuels Project 
Peabody Coal Company 
Lynnville Mine 
Crushed Raw Coal. Total Product. 
PB-31 

~tained on 

Anab~L~ mpor~ no. 71--74301 

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

Sieve Openings 
Weigh~ 

Passing percent Inches Factor 
(1) (2) (3) 

Product of 
( l )  x (3) 

.06 in. 1.50 in. i00.0 1.280 1 I00.00 = S 

• 06 an. 1.50 in. 26.8 1.280 1 26.8 
750 in. 1.06 in. 44.8 0.905 0.7 31.36 
530 in. 0.750 in. 10.7 0.640 0.5 5.3S 
375 in. 0.530 in. 2.3 0.452 0.35 .805 
0469 in. 0.375 in. 3.3 0.211 0.16 .528 
0117 in. 0.0469 ~n. 1.2 0.029 0.023 .0276 

0.0117 in. I0.9 0.006 0. 005 • 0545 

~tal (Sum of pr~ucts (I) x (3) 64.93 = s 

Friability, 35.0 percent: with dust index of ii 

Res~ec~u.y submmee. . , ~ = . ~  
COMMERCIAL TESTING & ENGINEERING CO. 

FLA. HDUSER. Manager. M|clw~'t Division D - ~ ] . " - - - ' ~ .  tma.,¢ 

m q ~ l . E l l l r l t O  tw . IOOBD &.E. A~. - k l ~  IIIL~NEtNIM. IJA. ~ DR~.EAli$. LA o kO~IIIDLI(. ¥& * I~LISA]DI. CO * ImH[VSLL Ir KW, llALIW~. U~r - EO .40~&AI40. SL • TOLI[OO. I ~  * ~Ata~'Ot.h~ I~. l l . l : .  Gll~. 

~,q41 ~4~DV W a l e n ' h a f k l p D  
;Or  Y D ~ r  PfGIeL'~,Or~ 

~h 

| E 



IC ,41e4 

L 

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  CO.  
GENElqAL oF / r I cES :  ~ NORTH LA $ALL I [  b ' r l l l [ k ' r .  CMIGAGO.  I~. / . INOI$ 10601 A R t A  CODI! :112 

i i  

~ t ~ m l k  P L E ~ I t S ~  A ~ D ' E S '  A l L  C O ~ t  R E S P O N D E N I ¢ ~  TO.*  
1 ~ , 3 0  V A N  D ~ U N E N  F ~ . ~  P . O .  ~ O X  ' ~  

SOUTH HOLLAND. IL 
OFFIGE TEl,- ~312) 204-1173 

TEXAS EASTERN SY37FUELS February S, 1982 
Houston, TX 77001 

Sample i d e n t ~ l t i o n  
by CTaE Compa =y 

Kind of sample 
reported to us 

Coal, Indiana No. VI Seam 

Sample taken ,,i 

Sample taken by 

Lynnville, Mine 
Warrick County, 
CT&E 

Indiana 

D~e sampled June 16, 1981 

Date receivm:l June 16, 1981 

A n a ~ i s  report no. 

Tri-State Synfuels Pro~eot 
Peabc~y Coal C~=pany 
Lynnville Mine 
Crushed Raw Coal. Total Prc~uct. 
PB-31 

71-74301 

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

As Received Dry Basis 

Moisture, % 9.49 XXXXX 

Fluorine, (F) I, ug/g 127 140 

Mercury (Hg) 2, ug/g 0. i0 0.11 

i. 

2. 

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

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

) .ml*  C o P y  1 N a l e ~ c e c l  
a:Or YC)~V P r o l e . - l l o ~  

d h  

Respect~uWh/submiuea, ~ -  " " 

R A .  M O U S E R .  Manaller, M i d w e S t  D ~ i l i o n  ~ . J * 2 ~ .  ~ 

I k * . L ~  ~ r  * ImlmmGmA~. A t . .  ¢ ~ t L I m l m m . m  . l = k a m ~ l . m ~ , m . a . l V l l l J ~ l l ) , ~ *  N ~ I ~ , O N .  I I ~ m ~ l t . t O .  l IO tb l~ .CD ,  m k m ,  4n'. 4 ~ l g ~ . l ~ -  ~ . ~ * ~  
iimDOs, l[guomo, t v • 8 I L l [ .  aL * --I~W IIl[~rml*l**lv, I~' • m I~mt.l[Ali I,~ * IlIOdq P ¢hl, I[. VA * I~ l ,  I I~JC . CO • i q t  | v lk t , |  . i i[v . ll~,~lWA. U~ • IO. umiJ.JNlD it, * ~ ~ * V i I I ~ O I ~ I L  ll.~. ~ 



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 r R A L  O F F I C E S :  221[  N O R T H  L A  S A L L E  ~ T R E E T ,  C H | ¢ A G O .  i ~ , I . I I ~ I0 |S  B0601  A R E A  C O D E  ~112 T2164143& 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
16130 VAN DRUNEN RD., P.O. BOX 127 

SOUTH HOLLAND. IL 60473 
OFFICE TEL (312) 25~-1173 

SYNFUELS February 5 .  1982 TEXAS EASTERN 
Houston, TX 77001 

Sample iclentification 
by CT&E Com~an~ 

Kind of sample Coal, Indiana No. VI Seam 
reporte¢l to us 

Sample taken a~ Lynnvil le Mine 
warrick County, Indiana 

Sample taken ~y CT&E 

Dn~esamplecl J~u~e 16, 1981 

Dale ¢eceived J~ne 1 6 ,  1981 

Tri-State Synfuels Project 
Peabody Coal Company 
Lynnvil le Mine 
Crushed Raw Coal. Total Product. 
~B-31 

Anal~M repo~ no. 71--74301 

Alkalies, dry coal basis 
Water soluble Non Wa~er Soluble 

Sodium oxide, Na20, ppm 673 1409 

Potassium oxide, K20, ppm 106 5315 

% Ash in non water soluble coal = 24.72 

Ash in original sample = 27.41 

Alkalies calculated to ignited basis from ~ o v e  : 

I~nited basis 

% Sodium oxide, Na20 0.82 

% Potassium oxide, K20 2.19 

'Respectfully submittecl. 
COMMERCIAl. TESTING & ENGINEERING CO. .-'.~'~'~'~'.'~'C 

-a, C©av w~e,mar~.e~ R.A. HOLISEP~ Manager, Midwll~ Division 0--43. ~ " b  
O ,  V D u r  P ~ I f t ~ 0 O r  IC~IS~II f  

I t  ~ L i . lhr .J,  ~ r r  . • ,  m a ~ . q ~ a u  . a l .  . ¢ '~ml t  ; . l ¢ l "Ow . I n ~  * C U t I ~ I ~ ¢ ;  . W V  • ¢ ¢ l V l i ~ I W D  . ¢ m  . I : O t ~ I E • U T  o ~ o ¢ ) { I N l l t  . ~ . ID IJD I I~  . CO . l l K l . ~ l l t  . U T  * N I I I D I I ~ W  . low . ~ . ~ . J ~ . l P l  I I .  a~.  
~ , ~  I~mlD, L l ~ l C m O .  • " * .  I m 0 1 ; i .  ~1. - ¢ I I ~ ' . L I N E U .  PA • NI '~ .  OI I  ~ .J IMS.  I ~  * N(NIIIN~L~. v •  - P a ~ . l l a ~ L  ~1~ • I q l | V l L l . [ .  K Y  • IMMI. I~ lk .  121' • i n .  I I ~ . ~ ,  I.% * " O ~ 1 ~ O .  ~ * V & I I C ~ J V I  R .  I 1 ~  ¢.A ~ . 
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TEXAS EASTE ~ 
Houston, TX 77001 

III lulJIc~r TO M ~r'/ l l~l l lO~ o~ 'Inl~ | 

C O M M E R G I A L T E S T I N G  Ik E N G I N E E R I N G  C O .  
G E N E I t A L  OFI~ICES 2 2 |  N O I t ' r ~  ~ 4  I~d.~.E I Y R S I [ ~ r .  O N I C A ~ O .  I L L I N O I S  ~ 1  & R I [ A  GODIE Ir12 ? ' J ~ e 4 ~ 4  

.,. ,, 

~S130 VAN DRUNE~ RD., SOUTH HOLLAND, IL 
OFFICE TEL  ~ ~M.117~ 

" "  February 5, 1982 
SYNFUELS, INC. 

Tri-State S1rnfuels Project 
Peadody Coal Company 

71-74301 Lynnville Mine, No. VI Seam 
Crushed Raw Coal. To~al Pro~uot. 
PB-31 

SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS 
CONC~--/~TRATION IN PPM WEIGHT 

ELEMENT CONC . ELEMENT CONC • ELEHEE~ CONC . ELEME~T C ¢ ~ C .  

Uranium 5 C a. / > TerbLum 0.1 Ruthenium Vanadium 120 

Thorium 12 Gadolinium 0.3 Molybde nu=~ 7 Titan iu~ MC 

Bismuth Europium 0.4 Niobium 8 Scandium 4 

Lead 11 Samarium 6 Zircon ium 40 Ca/¢ium MC 

Thallium Neodymium 7 YT ".ri um "21 Potassium MC 

Mercury NR Praseod~.ium 3 S~ron~ium i00 Chlorine 9 

Gold Cerium 36 Rubidium 24 Sulfur MC 

inure Lanthanum 65 Bromine 5 Phosphorus 720 

Ir~ium Barium 170 Selenium 19 Silicon MC 

Osmium Ces lure 0.9 Arsenic 13 Aluml hum MC 

Rhenium Iodine 0.3 Germanium 4 Magnesium MC 

Tungsten 6 Tel I urium O. 1 Gallium 21 Sodium MC 

Tan~aium Antimony Zinc 18 Fluorine ~R 

~a ~nium Tin 0.6 C c~per 21 C~ygen ~R 

Lutetium Indium STD Nickel ii NiTrogen ~R 

Y~t erbium C a~mium 0.5 Coba I~ 21 Carbon RR 

Thulium <0.7 Silver Iron MC Boron 26 

Erbium 0.6 Pal ladium Man.oanese 210 Be1"yl lium 0. S 

~olm/um O. 3 Rhodium Chromium 7 Lithium 2 2  

Dysprosium 0.5 Neptunium <0,1 Hydrogen 

STD - ~nternal Standard 
I~R - Not Reported 
All elements not ~etec~ed<0.1ppm 
MC - Major Componen~ 
~NT - Interference 

" e t e r o c j e n e o u  s 
a 

~ . . . e j ~ . ,  .-. l o  • --'-, " . "  t " "  " - - ' .  ~ ' "~ ~ ~ " 

~ O r  Y l ) ~ '  P r o l l C t i O ~  

• COMMImCI~.  7F.s'r~NG e, E~GINEE.q~G CO. ~ / ~ , - . ~ , .  

• " - - "  . • • " - . . . . .  . ~  ~ . , ~ . . ~ . . . , . , ~ I . ' ~ +  

R+ A HOuSER. Manager. M,=,mm DiviSion D- / . ,  .DT-" - 

E0 eqlOlt. I.dih/D. IL • l i t  L . t . m l ~  ~ * l l l l l W i h i ~ . l A l ~  & L  * CPMbR; [$TOIV. WV • OL,Il l l~E61.mG m * CL |V I I  t . A N 0  . ON " I ) lPl IVIIq.  ¢:0 "Imoi.JIm N . CO 
M(I l iOi[ I I~014 RY MiDOI. ILSB0~0 K*/ l i a 0 ( ~ . |  dl*L S#FtNO~LILAIIIS LA N O t l I O & K  V 8  MI |V l l t . LE*  I [ v  ~ l l i lCQLI l~ /~ l  ~ l ~  • . • . - * . * . - . • . 
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As Ire 

Hointute | l )  1 11.29 X~v.X 11.67 XXXX 
rmti~ny 0.3 0.3 0.5 0.6 
A[eenic 11,0 12.4 22.5 25.5 
Deryll~um 2 2 2 2 
Docon " 140 160.00 140 160 

Cac~mium 0.0 0.9 0.2 0.2 
Chromium 25 28 14 16 
¢oppe~ ~ 25 20 13 15 
Fluorine ~ 130 150 95 110 
lead 4 4 20 23 

Lithium 19 21 11 13 
Hanganese 64 72 57 65 
Hercury 0.12 0.14 0.09 0.10 
Nickel 10 20 24 27 
Selenium 2.4 2.7 1.1 1.3 

Uranium 4 2.1 2.4 1.3 1.5 
Vmmdtum 37 42 24 27 
Zino 121 136 87 98 

Trace ElemenLe by ALomto NosorpLion 
(content[aLien In u~/g) 

J 

1 Detemination by ~ Hethod D3173 
2 Detemtnatto, by cu~cumln coloclmettia technique 
3 Detem[nation by J~rH Hethod D3761 
4 Deteminatlon by delayed neutron activation 

9.49 XXXX 11.11 XXXX 
0.1 0.1 0.2 0.2 
4.3 4.8 3.0 3.4 
2 2 1 1 

160 100 160 180 

0.2 0.2 0.4 0.4 
21 23 43 40 
17 19 28 31 

130 140 440 500 
4 4 4 4 

25 28 2:1 26 
66 73 84 94 
0.10 0.11 0.07 0.08 

21 2] 29 33 
1.4 1.5 2.0 3.2 

1.9 2.1 6,3 7.1 
52 50 77 07 
63 70 85 96 

O 

| 

7.49 XXXX 
0.4 0.4 
4.6 5 
1 1 

150 160 

0.6 0.6 
25 27 
2O 22 

150 160 
37 40 

17 18 
:113 122 

0.15 0.16 
15 16 
3.1 3.4 

3.3 3.6 
59 64 
92 99 

m m m m m ~ m  

gq~ 
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l USE C~ mlSC.,&~UI~ m r IImLql',tJlff I~TA 
[ m sumr~-r "to 'mE ~wmnmm.l~ I~1 "~'Ie- 
|oam,0cl~ w,m~ A'r "n4aL a'~odT ~ "~,,S a'B'o~m 

TEXAS EASTERN SYNFUESS, INC. Analysis report No. 71-74301 
~ a t e :  09/09/81 

PAUL ~EZR CO. JOb HO. 2753-B Sample No. PB 31 
TERMINAL TEMP 932 DEG. F 

NORMALIZED FISCHER ASSAY YIELDS AS ANALYZED 

(LB/TON) 205.0 205.4 
(GAL/TON) 23.9 24.0 

API GRAVITY 6.2 6.2 

OIL 

GAS (LB/TON) 112.7 112.9 
(SCF/TON) 1687.7 1690.5 

WATER (LB/TON) 114.6 114.8 
(GAL/TON) 13.7 13.8 

SS tLB/TON) 1564.3 1567.0 

TOTAL (LB/TON) 1 9 9 6 . 6  2 0 0 0 . 0  

VARIANCE [PC) - 0 . 2  
(LB/100 LB) 

GAS (NORMALIZED) ~LB/TON) (FA OIL) 
~2 1.17 0.57 
CO 5.19 2.53 
CO2 19,01 9.26 
H2S 41.33 20.12 
C1 22.83 11.12 
C2 8.42 4.10 
C2- 2.52 1.23 
C3 4.15 2.02 
C3- 2.90 1.41 
Z-C4 0.28 0.14 
N-C4 1.14 0.55 
C4- 1.92 0.93 
C5 1.04 0.51 
C6 0.83 0.41 
C7 0.15 0.07 
C 8  0 . 0 0  0 . 0 0  
C9 0 . 0 0  0 . 0 0  

ADJUSTED YIELDS (NORHALIZED) 

C3 & LIGHTER 

LB/TON SCF/TON LB/100 LB 
F A OIL 

107.5 1658.5 52.4 

SCRUBBED C3 & LIGHTER 
[LESS CO2 & H2S] 

47.2 1035.4 23.0 

C4 & HEAVIER 210.7 102.8 

257.9 125.8 TOTAL HYDROCARB0~S 
INCL. H2 & CO, LB/TON 
C4 & hEAVIER (GAL/TON) 25.0 

API GRAVITY B.5 

C O M M E R C I A L T E S T I N G  4k E N G I N E E R I N G  C O .  

FOr YOu" ~ , ~  
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NOT~..~ PAGE AT THE FR~IT ~ :  ~ RE~q:RI"| 

SAMPLE NO. PB 31 

H2 
CO 
CO2 
H2S 
C1 
C2 
C2- 
C3 
C3- 
~-C4 
N-C4 
C4- 
C5 
C6 
C7 
C8 
C9 
SUM 

COMPONENT MOLE PERCENT 

13.17 
4.15 
9.68 

27.17 
31.98 
6.27 
2.02 
2 .ii 
1.54 
0 .Ii 
0.44 
0.77 
0.33 
0.22 
0 . 0 3  
0 . 0 0  
0 . 0 0  

I00.00 

AVERAGE MOLE WT 25.30 

LBS C IN GAS/TON SHALE 

WT. PERCENT TOTAL CARBON 
WT. PERCENT SULFUR 

BTU VALUE OF GAS [ :ALC.) 

C3 & LIGHTER* 
SCRUBBED C3 & LIGHTER 

WHOLE GAS* 
SCRUBBED WHOLE GAS 

(BTU/SCF) 
(BTU/SCF) 
(BTU/SCF) 
(BTU/SCF) 

43.79 

38.80 
34.45 

GROSS 

799.20 
996.73 
850.53 

1072.08 

NET 

728.03 
904.68 
775.95 
975.27 

"[INCL. H2S & CO2] 

C O M M E R C I A L T E S T | N G  &r. E N G | N E E R | N G  C O .  DL.-~7. 

;:D" 'YO~" PTOIIH:'hO~ 
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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 .  
OE~l=maL O~lhCES 221 .0 IqTN LA SJ~JS S,"REET..,GNICAGO. II.LINO~$ I~,0~ AREA CO,.D~ :11:~ '~MHM~I 

TEXAS EASTERN SYNFUELS 
~"OUSTON , TX 77001 

zT _ PLEASE ADDRZSS ALE CORRlS~NDENCI TO 
P.O. BOX ?52. MENDERS.. KY 424~0 

OPFICE TEl.. iB0;II 112"/-1 t l r t  

February 5, 1982 

Kind of samp~ Coal, Indiana No. VI Seam 
reDorted to us 

Sample taken st Lynnville Mine 
Warrick County, Indiana 

S.m'nple taken by CTr-E 

Date samplecl J u n e  1 6 ,  1981  

Sample identification 
by C. T. r- E. CO. 

Tri-State Synfuels Pro~eat 
Peabody Coal Company 
Lynnvil le Mine 
Plus 1/4" Rd. screen fraotion. 
PB-32 

Date receivecl June 16, 1981 Analysis report no. 71-74302 

PROXIMATE ANALYSIS 
% Weight 

As received ~ bssis 

Moisture 1 0 . 1 5  
Ash 2 0 . 0 1  

Volatile 3 1 . 9 1  
FixeO Carbon 3 7 . 9 3  

i00.00 
Btu/l~ 9927  
Sulfur 3.41 

All(. aS Na:O 0 . 4 7  

SULFUR FORMS 
Pyritic Sulfur 2.37 

Sullate Sulfur 0 . 0 8  
Organic Sulfur 0 . 9 6  

WATER SOLUBLE ALKALIES 
Ne:D X X X X  

K:O X X X ~  

FUStO~ TEMPERATURE OF ASH Reducino~ 

2 0 3 0  "F 
2260 =F 
2300 °F 
2 5 0 0  *F 
9.77 

52 @B. 20% 
3 

Initial Deformation 
,~., co... ,~,o~, Softening (H = W) 
,~ .= :=~ v,.;~ Softening (H = Y~W) 

Flui¢l 
% EQUILIBRIUM MOISTURE 

HARDGR~.V-" GRINDABILI,-Y INDEX 
FR == SWELLING IND=X 

Sihce Value 
70.01 

Base: Area Ratio 0 . 3 4  
T:=: Tem;~erature 2 4 9 5  

% w e ~ t  
ULTIMATE ANALYSIS As mcelved D ~  

XXXXX Mois tm 1 0 . 1 5  
2 2 . 2 7  C¢,bon 5 5 . 0 2  
3 5 . 5 2  Hydrogen 3 . 8 6  
4 2 . 2 1  Nitrogen 0 . 9 6  

Chlorine 0 • 0 4  

11048 MAF 14213 Sulfur 3.41 
3.79 Ash 20.01 
O. 52  Oxygen (di~ 6 • 55 

MINERAL ANALYSIS OF ASH 
2 . 6 4  Silica. SiO= 
0 . 0 9  Alumina, AI:O= 
1 . 0 6  Titania. TiO= 

Ferric oxide. Fe=O= 
XDOC¢ Lime, CliO 
)~OCX M-gne$ia. MgO 

Potassium oxide. I~aO 
Sodium oxide. NErO 

2 1 6 0  "F 
2 3 0 0  °F Sul/ur trioxide. SO~ 
2 4 2 0  "F 
2 5 3 5  *F 

m o i s T . u r e  

KTED VISCOSITY at critical viscosity 
emperature of 2500°F = 305 poises 

D*~) ~ WStt~eU¢ 
For YOu~ ~0%~'I,0~ 

XXXXX 
61 • 2 4  

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

2 2 . 2 7  
7 • 28  

5 0 . 4 0  
2 0 . 5 4  

0 . 8 6  

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

2 . 9 6  
PhOS. pentoxide. P:O.~ 0o  3 8  
Strontium Oxi0e. SfO 0o 0 5  

Barium Oxide. BaO 0 . 0 5  
Manganese Ox,Oe. Mn,O. 0 . 0 6  

Un,~etermme, 4 
0 . 0 0  

Fouling Inclex 
0 . 2 7  . - 

Slagging :noex 1 . 2 9 , ~ ~ , , ~  
Re~ct/ul*v suOm,tlecl. 
COMMERCIAL TESTING & ENG~NEERII~G CO 

L.W.e ' r 'AYLOR I=l. I k ~ r .  ~11"4ra! D i v ~ h  ~ ' ~ 8  • " "  
&,~l% e IdllllDle 

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING ARE'AS. 
TIDEWATER AND GREAT LAKES PORTS. AND RIVER LOADtNG FACILI ' Ia.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  CO,  
G E n E R A l .  O F F ~ G E S :  2 2 8  N O R ' r H  L A  S A L L E  S T R E E T .  C H I C A G O .  I L L I N O I S  6 0 6 0 1  A R E A  C O D E  3 1 2  7 2 6 - 1 4 3 4  

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

zTL 

Kind of sample 
repo~e~ to 

Sample taken at 

Sample taken by 

Date ~amDled 

Date rece-!vecl 

Coal, Indiana No. VI Seam 

Lynnville, Mine 
Warrick County, Indiana 
CT&E 

June 16, 1981 

June 16, 1981 

PLEASE ADDRESS ALL CORRESPONDENCE 70: 
16"130 VAN DRUNEN RD., P.O, BOX 127 

SOUTH HOLLAND. IL 60473 
OFFIGE TEL. (312} 264-1173 

February 5, 1982 

Sample identif;cation 
by CT&E Company 

Tri-State Synfuels Project 
Peabody Coal Company 
Lynnvil le Mine 
Plus I/4" Rd. screen fraction. 
PB-32 

Analysis report no. 71-74302 

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

As Received Dry Basis 

i0.15 XXXXX 

171 190 

0.12 0.13 

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

Preparation by oxygen train combustion: analysis by 
flame!ess cold vapor atomic absorption spectroscopy. 
ASTM, Part 2 6 ,  D3684-78 

Moisture, % 

Fluorine, (F) 1, ug/g 

Mercury [Hg) 2, ug/g 

. 

2 .  

COMMERCIAL TESTING & ENGINEERING CO. 

~o~ ,rD~, P,o~e:~,o~ R . A .  HOUSER. Manager. Midwc~ Div~ion D--t;9 • " " ~ J ~ - ~  ' ¢ M m r  Mmm~*, 

~ . . ~  ll i*OOL I[ l l i lOaO KW . Im~ll iL[.. ~ * l l l l w  IML'YN~*I[I~IIM. pi t  * lilEI~ OIILI[AI~S;. t.A • IIOlU~'OI.~ t VA  = PAI*IIT*~DIC. t ~  s liI~EVlLJI*IL II(v *IIJi.I.UiA. t./T *~lO. Pl~eI.JktJO. IL * " rDLIDO. O h  *V,ilJlCOS.lVIIIll= I1~. ~..JkN. 
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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. OIrI~|CES; ~ ~ORTH ~ $ALLE STREET, C~IGAGD. |LLINOIS IIM01 AIt~LA CODE :n2 

i 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

~ _ _ m  PLEASE ADDRESS ALL CORRESPONDENCE TO: 
lS130 VAN DRUNEN FID. P.O. BOX 127 

SOUTH HOLLAND, IL 
OFFICE TEL. (31~) 284-1173 

t b ' ~ ¢ l  q m e  

February 5, 1982 

Slunple  i¢lentif ir.ation 
by ~"T&E ~pany 

K~d of ~ m p i e  Coal, Indiana No. V~ Seam 
reportecl to us 

Sample taken at Lynnville Mine 
Warrick County, Indiana 

Simple taken by CT&.E 

Date sampled June 16, 1981 

Date receh, e~ Jur, e 16, 1981 

Tri-Sta'.e Synfuels Project 
Peabody Coal Company 
Lynnvil le Mine 
Plus i/4" Rd. screen fraction. 
PB-32 

,a~na~tsis ml~,O~ no. 71-74302 

Alkalies, dry coal basis 
Water soluble 

Sodium oxide, Na20, ppm 653 

Potassium oxide, K20, ppm 112 

Ash in non water soluble coal = 

% Ash in original sample = 

i~.15 

22.27 

Non Wa~er Soluble 

996  

4 5 0 0  

Alkalies calculated to igni~.ed basis 

% Sodium oxide, Na20 

% Potassium oxide, K20 

from abov_~ : 

Ignited basis 

0.81 

2.40 

ReSDe,":f. ully Imbmille¢l. - • 
COMMERCIAL TESTING & ENGINEERING CO. . , ' Y ' ~ , L _ _ ~  

j , i k ,  ~ , . '  

,.areal COO~.. Wmer,,',,~,,r~ecl • ~ ~ '  " -  ' - - - "  ~ ~  
I=o, ~ou, P,~le¢1,~ R.A.  HOUSER, Mamalg~. Mk: lwl~ Division ] ) - - ,%0.- -  .--:mm~T~.~._i._.__~__ 

I B W I I I ~  l U U I m m l  
l l o L l . n 4 1 ,  I n '  l l l ~ l ~ , ¢ ~ U i ,  l ~  A~.  ¢ , . 4 A m , , T & ' ~ I ~  I ~ .  l ~ G  W V  ¢ I . E V E & d l U i O  O N  O 8 ~ J l i a u u r ' r  C ~  O l ~ ' v ' l l  ~ i l C b l , . l l l t l a  = 0  u K U I I I  u ' I r  N I I B I I l I O ~  I ~ '  ~ 1 " I  d l ~ R  • • . • . • . • . ° . • . . . • . • . o . • o 

d ~ e ' ~  I I I O D L ~ ,  i ~ y  . I l l a l l l l , !  A i , ,  • I~'~11v G i r  f q ~ l l . l ~  p A .  Q ~ l l l ~  I L [ ~  ~ o ~ ' O ,  LIIL V & .  . g 0 ~ d . l l ~ N [  ~ .  . I q lK  t v l c J . I  I T ,  • I k l 4 , 1 W l ~  I J T ,  • m~J mlDI.gi.AlmdD I I , ,  . o T D L I D n D  O N *  • ~ 1 ~ .  . 



TEXAS EASTERN SYNFUELS, INC. 

2AUL WEIR CO. JOB NO. 2753-B 

Analysis report No. 71-74302 
Date: 10/09/81 

Sample No. PB 32 
TERMINAL TEMP 932 DEG. F 

FISCHER ASSAY YIELDS AS ANALYZED NORMALIZED 

01L (LB/TON) 
(GAL/TON) 

AP~ GRAVITY 

GAS (LB/TON) 
(5CF/TON) 

WATER (LB/TON) 
(GAL/TON) 

55 ~LB/TON) 

TOTAL [LB/TO~) 

VARIANCE (PC) 

GAS (NORSIALIZED) 
£2 
CO 
C02 
H25 
C1 
C2 
C2- 
C3 
C3- 
I-C4 
~-C4 
C4- 
C5 
C6 
C7 
C8 
CS 

207.4 
23.5 
2.4 

iii .5 
1632.4 

105.2 
12.6 

1569.2 

1993.3 

-0.3 

(LB/TON) 
0.86 
5 . 3 6  

19.76 
37.72 
23.69 
9.51 
2.56 
4.77 
3.15 
0.14 
0.97 
1.87 
0.59 
0.71 
0.25 
0.00 
0.00 

208 .I 
23.6 
2.4 

iii.9 
1637.9 

105.5 
12.6 

1574.4 

2 0 0 0 . 0  

(LB/100 LB] 
(FA OIL) 

0.42 
2.57 
9.49 

18.12 
11.38 
4.57 
1.23 
2.29 
1.51 
0.07 
0.46 
0.90 
0.28 
0.34 
0.12 
0.00 
0.00 

m 

~ ~ .=..I 

~:-~I 

Eol 

ADJUSTED YIELDS (NORMALIZED) 

C3 & LIGHTER 107.4 

SCF/TON 

1618.8 

LB/100 LB 
F A O~L 
51.8 

SCRUBBED C3 & LIGHTER 
[LESS C02 & H25] 

49.9 1021.3 24 .i 

C4 & HEAVIER 212.7 102.5 

TOTAL HYDROCARBONS 
INCL. 52 & CO, LB/TOE 
C4 & BEAV~ER (GAL/TON) 

262.6 126.6 

24.5 

APX GRAVITY 4 . 3  

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--51. 

;-ID~ VO~" PrQle~*D~ 

(-66 



H2 
CO 
CO2 
H2S 
Cl 
C2 
C2- 
C3 
C3- 
1-C4 
N-C4 
C4- 
C5 
C6 
C7 
C8 
C9 
SUM 

SAMPLE NO. PB 32 

COMPONENT MOLE PERCENT 

10.01 
4.43 

10.39 
25.60 
34.26 
7.31 
2.12 
2.50 
1.73 
0.06 
0.38 
0.77 
0.19 
0.19 
0.06 
0.00 
0.00 

i00.00 

i i 

l sm,jr~,o~.Em'm,=~o"~"i I 
NO,nCS p,~-.,E A,,r "I+NF. MO, n OF 'r,,~ ~ 

AVERAGE MOLE WT 25.90 

LBS C IN GAS/TON SHALE 

kT. PERCENT TOTAL CARBON 
k~ .  PERCENT SULFUB 

BTU VALUE OF GAS (CALC.) 

C3 & LIGHTER" 
SCRUBBED C3 & LIGHTER 

WHOL~ GAS" 
SCRT/~--BED WHOLE GAS 

(BTU/SCF) 
{BTO/SCP) 
(BTU/SCF) 
(BTU/SCF) 

45.64 

40.79 
31.72 

GROSS 

835.77 
1055.91 
879.77 

1118.96 

NET 

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

1 0 1 9 . 1 6  

"tINCL. H2S & C02] 

C O M M E  "+ " ' A L T E S T I N G  & E N G I N E E R I N G  C O .  D-52. 

-+,g,~r ~ ~,mlP.,1,~l.lul, c 
I;o- wOv- Iqroll,~,o'~ 

"18 



TE~%5 
HOUSTON, TX 

C O M M E R C I A L  T E S T I N G  l E N G I N E E R I N G  CO.  
GI[~ERAL OI~I~;~ ¢ _ 22[ NORTH LA SALLE STREET, ¢:NICAGO. ILLINOIS IM01  • AR,EA CODE S12 T26-1~134 

Z T ~ / / ~  PLEASE ADDRESS AL L CORRESPONDENCE TD 
P.O. BDX ?52. HENDERSDN. KY 42420 

DFF ~CE TEL IS02) 827.1187 
I,,-,¢ t ~I1¢m 

EASTERN SYICPTJELS F e b r u a r y  5 ,  1 9 8 2  
77001 

Kind of sample 
reported to us 

Sample taken a! 

Samite laken by 

D~e samDle~ 

Date received 

Sample identification 
Coal, Indiana No. V~ S e a m  by C. T. & E. CO. 

LynnvilleMine 
Warrick County, 
CT&E 

J t ; ~ e  16, 1981 

Indiana 

Tri-State Synfuels Project 
Peabody C o a l  Company 
Lynnvil le Mine 
Minus i/4" RQ. screen fraction. 
PB-33 

June 16, 1981 Analysis report no. 71--74303 

I::>ROXI~ AT~ ANALYSIS 

Moisture 
ASh 

Volatile 
Fixed Carbon 

B~ullb. 
Sulfur 

AIk. as Na:O 

SULFUR FORMS 
Pyritic Sulfur 

Sulfate Sulfur 
Organic Sulfur 

WATER SOLUBLE ALKALIES 
Na~O 

K=O 

FUSION TE,~P=-RATUR = _ OF ASH 
Inizial Deformation 

~ ~ - . ~ ,  Softening (H = W) 
" ,, C,~, *,=~ 50,'teninc (Ha ~W)  

Rui~ 
% EOUILIS:~IUM M0:STURE 

HA~DGmOVE G~INDA~!L~TY IND=X 
FPEE S%V--LLING ;ND~X 

:-" ~ATED 
-emperatur e of 

9 *f'l'lll COI)¥ ~mlllUrr~'ta~'b,,C 

% Weight % Weight 
As received Dry basi..____~s ULTIMATE ANALYSIS As received Dry basis 

I0.23 XX~L~X Moi~ure I0.23 ~.EXX 
27.85 31.02 Carbon 47.68 53. !I 
28.35 31.58 Hydrogen 3.26 3.63 
3 3  • 57  3 7 . 4 0  Nitrogen 0 . 4 7  O.  5 2  

1 0 0 . 0 0  ! 0 0 . 0 0  Chlorine 0 . 0 6  0 . 0 7  
8551 9526 MAF 13810 Sulfur 3.62 4.03 
3.62 4.03 Ash 27.85 31.02 
0.62 0.69 Oxygen (d~9 6.83 7.62 

i00.00 1O0.O0 
MINERAL ANALYSIS OF ASH % Weight ignite~ Basis 

2 . 6 4  2 • 94  Silica. SiO= 4 7 . 3 9  
0 . 1 1  0 . 1 2  Alumir~, AI:O= 1 8 . 7 4  
0.87 0 • 97 Titania, ~O= 0 • 81 

Ferric oxicle, Fe:O~ 1 5 . 9  9 
XXXX X X X X  Lime, CaO 
X X X X  X X X X  Magnesia, MgO 8 . 7 1  

0.97 
Potassium oxi¢le, K:O 2 . 1 3  

Reducln..gg Ox;dizing Sodium oxide, Na:O 0 . 8 3  
2140 OF "iF 2 2 3 0  
2 2 7 0  "F 2 3 3 0  OF Sulfur ~oxi~e,  SO. 3 . 2 3  
2 3 1 0  OF 2 4 3 0  °F Phos. pentoxide. P:O: 0 . 2 8  
2 4 8 0  °F 2 5 3 0  "F Strontium Oxicle. SrO 

0 . 0 3  
9 . 5 4  Barium Oxi0e. BaO 

0 . 0 6  
68 @7.50% mo.isttlre Manganese Ox,de Mn=0. 0.07 
1 UncleterrmnecS 

0.76 
Sihca \ alue 

6 4 . 8 6  Base. A¢~c Ra'~0 
0 . 4 3  • 

7 : . :  Tem~ra ' , , re  2 3 7 5  

VISCOSITY at critical viscosity 
25!0*F = 115 poises 

Fouling Index 1--"0"0T. 0 0  
0 . 3 6  ._~_. 

Slagg,ng Inaex 1 . 7 . ~ ~ . . . ' ~  
Rt '=~c~ f  u l l y  s u b m l t l l ~ ,  

• t /" ,. 
~ - = . ~ 2 ~  

L. w. ~ '~, , , .~ .~ ' , . , .~ , ,~- .  =..~, ,  o ,~ .o ,  o " ~  ~ ' - ,  " "  , " ' - - ~ . . . . m  

O~t'-m 4D BRANCH tAEORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MININr :REAS. 
TIDEWATER AND GREAT LAKES PORTS. AND RIVER LOADING I:ACILITIES 



I, 

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.  
SENEPtAL OFFI~I[$. 2211 N011TIq I,a $ALLE $ T R | r l ' ,  GHIGAG0.  I~,I, INO i& ll04~1 AlUlA CODE ~i1~ 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

PLEASE ADDRESS ALl. GORRESPONDENG~ T~.  
16130 VAN DRUNEN RD, P.O. BOX 127 

SOUTH HOLLAND. IL 104?3 
OFFIGE TEL (312) ~r~1-117~ 

February 5 ,  1 9 8 2  

Sample identification 
CT&E Company 

Kind of sample 
reported to us 

Sam~le taken st 

$aml~le taken by 

Date sample¢l 

Dlite received 

Coal, Indiana N c .  ~ Se~n 

L~nville, Mine 
Warrick County, Zndiana 
CT&E 

June 16, 19SI 

June 16, 1981 

Tri-Sta~e S~fuels P r o ~ l e c t  
Peabody Coal O:mp~W 
Lynnville Mine 
Minus i/4" Rd. screen fraction. 
PB-33 

I I , '' I 

An~ ~poM ~ .  71-74303 

Ca~dng Index (Damm's Method) = ii - 12 

As Received D~" Basis 

Moistuce, % 10.23 XXXXX 

Fluorine, (F) I, ug/g 215 2~ 

Mercury (Hg) 2, ug/g 0.11 0.12 

i. 

. 

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

Preparation by oxygen train c~bus¢ion: analysis by 
flameless cold vapor atomic absorption spectroscopy. 
ASTM, Paz't 26, D3684-78 

i:les~e~ful~ suDmmea, 
C O M M E R C I A L  TIPSy'. I N G o  . • E N G I N S E R I N G  C O .  . ~ . , ~ ' o  

: • wow, P, oTec(.o" R A. HOUSER. Mlmlger. Mm~j~ Division 

II~.~,~I;S.*~'. ~ . . L  * ¢*~ll~lE~O~.WV*¢4~iUlm4mG ~ .  -¢lJIwt*,a~O 0~.¢o*w~ouT.m.oD4melrl.cB-eOtJ)qlw ~ - m ~ . q l l . t r r  .RIIgil~.tw.*q4mINIl~.~lhampla.M. 
r,.'~llNIl~ ~ I~l~(mkll,l.~l, La IkOImO*.m v~`~&~a~4>~q~K~t.~1~Mk~.~i~u`r*g~miMJMia~g~1~4~*vai'M~Dk~I~k ( ~  (mUOMIllUDIO. *Tv • lelN~14,[ ~1.. ~ . * * 



f : , . dM~ l  

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 ,  
~ - E N E R A I .  O F F I C E S ;  2 2 8  N O R T H  L A  S A L L E  ~ T R ~ E T .  O H I O & G O ,  I L L I N O I S  6 0 6 0 1  A R E A  C D D ~  3 1 2  ~ 6 - $ 4 3 4  

I, 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
16130 VAN DRUNEN RD.. P.O. BOX 127 

SOUTH HOLLAND. I!. G04"F3 
OFFICE TF.L. (312) 264-1173 

TEXAS EASTERN SYN~UELS February 5, 1982 
Houston, TX 77001 

Kind of ~mple C o a l ,  I n c l i a n a  No. V I  Seam 
reported to us 

Sample ~-kan at Lynnville Mine 
Warrick County, Indiana 

Sample ~aken I~), CT&E 

Date sample~ June 16, 1981 

Date receive~ June 16, 1981 

Sample identi f icat ion 

by CT&E Company 

Tri-State synfuels Project 
Peabody Coal Company 
Lynnville Mine 
Minus 1/4" Rd. screen fraction. 
PB-33 

Ana~sis repo~ no. 71--74303 

Alkalies, dry c o a l  basis 
Water soluble 

Sodium oxide, Na20, ppm 910 

potassium oxide, K20, ppm 136 

% Ash in non water soluble coal = 29 

% Ash in ori~inal sample = 

:9.50 

31.02 

Non water Soluble 

1682 

6195 

Alkalies calculated ¢o ignited basis 

% Sodium oxide, Na20 

% Potassium oxide, K20 

from above: 

Zonited basis 

0.86 

2.14 

Respectfully submitled. ~ ~  
COMMERCIAL TESTING & ENGINEERING CO. 

%.... 

; ~, ~'o~' P,o~erT,o~, FL A. HOUSER, Manll;ler, Midwest Divillon D-.55. ¢,ant,  l u ~ o r  

IId~'~/V C)R i A'P6 ~ ~Pd0NI0b~ V A  ~ l l r ~ l  C ~  ~ I P V S I L !  E ar ~I~O0&A ~ • D  alIOf, W~l,ll~ f4. ~ 0 ai V ~ l  l i p  ~ ~ L ~ J I S m O .  K V  ~ ItdOI i ~ ,  ~ • NI~W a l~ r  N L I I M | U .  P& B ~ • , . . • , • • - o • , • , . - 



TEXAS EASTERN SYNFUELS, INC. 

PAUL ~EIR CO. JOB NO. 2753-B 

FZSCHE~ ASSAY YIEIJDS 

OIL (LB/TON) 
{GAL/TON) 

API  GRAVITY 

GAS (LB/TON) 
(SCF/TON) 

WATER (LB/TON) 
(GAL/TON) 

SS (LB/TON) 

TOTAL (LB/TON) 

VARIANCE ( PC ) 

GAS (NOR~LKLIZED) 
B2 
CO 
CO2 
H2S 
C1 
C2 
C2- 
C3 
C3- 
I-C4 
N-C4 
C4- 
C5 
C6 
C7 
C8 
C9 

ADJUSTED YIELDS (NOMMALIZED) 

C3 & LIGHTER 

SCRUBBED C3 & L~GHTER 
[LESS CO2 & H2S] 

C4 & UEAVIER 

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

AS ANALY2ED 

248.5 
28.1 
1.8 

"3.0 
7.9 

64.1 
7.7 

1599.7 

2005.4 

0 . 3  

(LB/TON) 
0.93 
S.01 

18,62 
22.80 
20.48 
9.73 
2.24 
4 . 6 0  
3.16 
0.26 
1.06 
1.77 
0 . 9 5  
0.76 
0.44 
0.00 
0 . 0 0  

LB/TON 

87.5 

46.1 

Analysis :eport No. 71-74303 
Date: 09/03/81 

Sample NO. PB 33 
TERMINAL TEMP 932 DEG. F 

NOPIIALZZED 

247.8 
2 8 . 0  

1 . 8  

9 2 . 8  
1 3 9 4 . 1  

63.9 
7.7 

1 5 9 5 . 4  

2 0 0 0 . 0  

SCF/TON 

1363.4 

949.7 

2 5 3 . 1  

2 9 9 . 2  

(LB/100 LB) 
(FA OIL) 

0.38 
2.02 
7.51 
9.20 
8.26 
3.92 
0.90 
1.85 
1.27 
0.I0 
0.43 
0.72 
0 . 3 8  
0.31 
0.18 
0 . 0 0  
0.00 

LB/100 LB 
F A OIL 
35.2 

18.6 

29.0 

3.7 

I01.8 

120.4 

AP~ GRAVITY 

C O M M E R C I A L  T E S T I N G  L E N G I N E E I q l N O  CO.  D-56. 
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SAMPLE NO. PB 33 

H2 
CO 
CO2 
H2S 
Cl 
C2 
C2- 
C3 
C3- 
X-C4 
N-C4 
C4- 
C5 
C6 
C7 
C8 
C9 
SUM 

COMPONENT MOLE PERCENT 

12.64 
4.86 

11.50 
18.17 
34.29 
8.78 
2.17 
2.83 
2.04 
0.12 
0.50 
0.86 
0.36 
0.24 
0.12 
0.00 
0 . 0 0  

100.00 

AVERAGE MOLE WT 25.22 

LBS C IN GAS/TON SHALE 

~T. PERCENT TOTAL CARBON 
WT. PERCENT SULFUR 

BTU VALUE OF GAS {CALC.) 

C3 & LIGHTER" (BTU/SCF) 
SCRUBBED C3 & LIGHTER (BTU/SCF) 

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

43.13 

46.49 
23.12 

GROSS 

850.98 
1051.27 
911.03 

1130.39 

NET 

775.31 
955.84 
831.39 

1029.92 

* [INCL. H2S & CO2] '" 

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 .  D-57. 



P~EL ~'ZXR CoxI~,'Y 

- -  . -  , - -  

| u.~ o ,  c, scwsuxs o~ ~ r r  ~T*  
| s Su~ECT 70~ ,Smm~'noN oN T~ 
|,oT~m pAG~,V T~E F ~ r  C~ WaS R~'~  

Cam? 11 Mine -- KenEuck 7 No. 11 Se.am 

"1"C,-19 - To t :a1  P=odu - ' c :  a - d ,  f - - o  

TG---20 - 2 "  Rd.  =c 1 / '~ "  R d . :  a - k .  n - o  

TG-21 - 1 / ~ "  Rd.  = O= a - d .  f - k .  n - o  

D.-59 

D.-66 

D--72 

D--58. 



C O M M E R C I A L  T E S T I N G  ~k E N G I N E E R I N G  C O .  
G|~IIrRAI. O1~1~1~|| • |:~lp lltOl~dTl'~ L~ SAt ' * [  STR[Lrl ', ~41 ;A~C.  ILLINOIS l i ~  &lll~& L"~OD~ l ' t~ ~(S-IMI3dl =,,, 

d••mmB• PLEASE ADORELS ALL CORRESPONDENCE TO 
P.O. IOX 7E2. HENDERSON. KV 4~L~120 

OFFICE TEL. (SO218~7-1187 

TEXAS EASTERN SYNFUELS "~" 
Houston, TX 77001 August 18, 1981 

K3nd o~ sample Coal 
reporled to us 

Peabody Camp_ #Ii 
Sam~e taken at Uniontown, Kentucky 

Sample taken by CT&E 

Date lMImpted J l : / l e  1 9 ,  1981  

Sample identtfir41tion 
CT&E Company 

Tri-State Synfuels Project 
Peabody Coal Company 
Camp |ii 
Crushed Raw Coal - Total Product 
TGI9 

Dale received J u n e  1 9 ,  1981  Analysis report no. 

% Weight 
PROXIMATE ANALYSIS AS received Dry I~Isis 

63-135924 

% We~ 
ULTIMATE ANALYSIS AS ~ I ~  

Mo~tum ii. 11 XXXXX 
Ash 25.27 28.43 

Volmi~ 3 0 . 3 3  34.12 
Fixed Carbo~ 3 3 . 2 9  3 7 . 4 5  

Btu/Ib. 8886 9997 
Sulfur 3.41 3.84 

AJt as NavO 0.77 0.87 

SULFUR FORMS 

l~ i~c  Su.ur 2 . 0 3  2 . 2 8  
Sulfate SuMur 0 . 0 2  0 . 0 2  

Organic Sulfur 1 . 3  6 1 . 5 4  

3.4z 
WATER SOLUBLE ALKALIES 

Na:O 
KId 

FUSION T=-M;=ERATURE OF ASH 
Initml De/ormaliOn 

N. ~ ~ ,  So~tenin; (H=W) 
w ,= ~ w,=m~ SO~ening (H = 3"~ W] 

Fluid 
% EOUILIB=tlUM MOISTURE 

HARDGROV-- GRINDABILITY IND=_X 
FR=-~ SWELLING JND=_.X 

XXXX XXXX 
x x x x  XXXX 

Reducin~ 

2 0 5 0  ~ 2320  
2 1 6 0  ~ 2390  

®F 2 2 0 0  2430  
2350  ~ 2470  

8.i0 
52.3 at 7.35% 
2 1/2 

Silica Value 
" / 4 . 0 4  ~ase: Ac:¢ Ratio 
0.30 

T:.: Temperature 2543 

Y~TED VISCOSITY a~ critical 
~L.,.Derauure of 2400"F -- GT2000 

Moisture 1 1 . 1 1  XXXXX 
Carbon 4 8 . 8 1  5 4 . 9 1  

Hydrogen 3 • 50 3 . 9 4  
Nitrogen 0 . 6 9  0 . 7 8  
Chlorine 0 . 0 4  0 . 0 5  

MA_~ 13968 Su,ur 3.41 3.84 
Ash 25.27 28.43 

Oxygen (d~} 7.17 8.05 

MINERAL ANALYSIS OF ASH. ~ " ~ e i ~ t l ~ i s  
Silica. SiC: 5 2 . 0 8  

Alumina` #d~O) 2 0 . 2 9  
Titania. "riO= 0 . 9 1  

Ferric o.'dde. FetO ~ 
Lime, Ca0 12.75 

Magnes~. MgO 4.37 
Potassium oxia~. K~O 1 . 1 4  

Sodium OXide. Na:O 3 . 0 1  
,q: 1 . 0 8  

• F Sulfur trioxide. SO~ 2 . 6 4 .  
eF I:~os- l : ~ n t O x i d e ,  P:O.. 
eF Strontium Ox,Oe. SrO 1.07 

Bar,urn Oxide. Bad 0 . 0 0  
~;~istu~ganese Ox,oe M~,O. 0 . 0 8  

UnOetemline~ 0 . 0 6  
0 . 5 2  

Foulinc '-'~ex 1 0 0 . 0 0  
0 . 3  Slaggin~ .,,{: ix 

Resnec~tu,v K,I~,',,~*¢. ' 1 . 2  
C O M M E R C I A L  T [ ~ ' r l N G  • - ' N G I N E E R I N G  CO 

viscosity 

L.. W "TAYLOR I l l .  M I l ' q l¢ . "  ~ , ~ l n l l  Otvll~O~ 

> ;K=,~,~---,, zr 

1>-59. 
~ r  ~ r  

OvER 40 BRANCH I.AB"JRATORIE$ STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS. 
"rlDEWATt , AND GREAT LAKES PORTS. AND RIVER LOADING FACIL.I'rlES 



USE 01~ D~.~.,~.O~KE OF .'~[~ORT DATA ~- 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 .  
GENERA;. 0WFtCES: 221 NORTH LA ~AI.I.E ~TREET, GHII:AG0. ILLINOIS ISlHSOl AREA 0ODE 1|2 "~l;*lM:i4 

TEXAS EASTERN SYNFL~ELS, INC. 
Houston, TX 77001 

Kind of sample 
mpo~tecl to us Coal 

S¢~pte token at Peabody Camp #ii 
Uniontc~n, Kentucky 

Sample taken by CT&E 

D~e rmmplecl June 19, 19 81 

Date receivec~ J~ne 19, 1981 

Ana~,~is report no. 

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

OFFICE TEL. (502! 827-1187 
De cember 17, 1981 

Sample iden~ication 

by CT&E Company 

Tri-State Synfuels Project 
Peabody Coal Company 
Camp No. ii 
Crushed Raw Coal - Total Product 
TGI9 

63-135924 

Caking Index (Damm's Me~hod) = i0-ii 

As Received 

Moisture, % ii. Ii 

Fluorine (F) I, ~g/g 440 

Mercury. [H~) 2, ~g/g 0.07 

D ~  Basis 

XXXX 

5 0 0  

0.08 

1. 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 
spectrosoDpy. ASTM, Part 26, D3684-78 

COMMERCIALTESTING & ENGINEERING CO. F/F~_ | ; .  i ~  

~.~ ~-. 

T . T / m c  L.W. TAYLOR I l l ,  Msha)ge% Cen?.rll| Dov,|ion 
~ T I ~  I~mber 

0 V I I !  4~ BPiA,~C~ LABORATORIES  S T ~ & T E G I C A L L Y  LOCATED IN PRINCIPAL COAL M I N I N G  AREAS,  
T IDEWATER AND GREAT _A~.ES PORTS. AND RIVER LOADING F A C I L I T I E S  



NOTI~ 144GE AT TIqE IqIONT OIr ~ lE  IIm~lW~ 

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 oIrFIGEE: 2211 NORTH LA SAI.LE Irrlql~'T CMIC&(|0. ILLINOIS ~ AREA ~etp, m :1"~2 ~.-*~.~,-u, 

TEXAS EASTERN SYNI:'UEI~ 
Houston, TX 77001 

LTL 
i 

PLEASE ADDRESS ALl.  CORREPONDEN:I[ TO: 
P.O. BOX ?$2. *'IENDEIqSON. K~ 4~E2D 

DFF'CE TEL. ~S02) i1~7-11B7 

August 18, 1981 

Kind 04 sample Coal 
roportecS to us 

Peabody Camp. #ii 
Sarape rake, m Uniontown, Kentucky 

Sample taken by CT&E 

Dste sampled J~ne 19, 1981 

D~e received June 19, ]'981 

Simple identifi¢~ion 
by CT&E Company 

Tri-State Synfuels Project 
PeaSody Coal Company 
Camp #II 
Crushed Raw Coal - Total Product 
TGI9 

Anslys~ repo~ n0. 63-135924 

Alkalies, dry coal basis 
Water Soluble 

Sodium oxide, Na20, ppm 1460 

Potassium oxide, K20, ppm 183 

% Ash in non water soluble coal = 

% Ash in original sample = 

Alkalies calculated to ignited basis 

2 5 . 2 9  

2 8 . 4 3  

Non Water Soluble 

1189 

7966 

from above: 
!~nitQd b a s i s  

Sodium oxide, Na20 0.98 

% Potassium oxide, K20 3.12 

,roll C.aov Wlmm~vked 
:Dr Yl)ur Prl)lle~O~ 

-lk " ~  

L. w 7AWLOR IH. M,mmW. Cemm, D,,,~:m D...b 1. - - ~  
¢:mm~ tlemN, 

DYER 40 BRANCI-I LABORATORIES S T R A T E G I C A L L Y  ' ,~CATED IN PRINCIPAL COAL MINING AREAS.  
T IDEWATER AND GREAT LAKES PORTS. AND RIVER i .DADING FACIL IT IES 



L 

C O M M E R C I A L  T E S T I N G  & E N G I I ~ E E R I N G  C O .  
GENERAl. OFFICES: 221 NORTH LA SJU.t~ STREET, CHICAGO. ILLINOIS 6~601 AREA GOD~ 312 / 

, , . , : , i  ,RAL DiViSION MANAGER 
L.~V TAYLOR I l l  

TEXAS EASTERN SYNFUELS, 
Houston, TX 77001 

Lab N~. 63-135924 

INC. 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
PeD. BOX 752. HENDERSON. N:Y 4242D 

OFF ICE TEL. (502I IB2~-11 ~E'; 

December 15, 1981 

Tri-State Synfue!s Project 
Peabody Coal Company 
Camp No. ii 
Crushed Raw Coal - Total Product 
TGI9 

SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS 

CX3NCEI%'~RATION IN PPM WEIGHT 

EL~:~T CC~C. =EIXMENT CONC. "'ELEI-I~ C~NC. 

uraniu~ S ~71> Te~iu~ 0.4 Ruthenium Vanadiu~ 68 

Thorium 5 Gadolinium 1 M o I ~  3 Titanium MC 

B ~smu~h Eurcxpium 0.2 Niobium 12 Scandium 2 

Lead 17 Samal-lum 3 Zirconium 59 Calci~u MC 

Thalliu~ Neodymium 4 Yttrium 7 Potassiu~ MC 

~rcury. NR Praseodymium 4 Strontium 36 C~!orine 130 

Gold Cerium 42 Rubidium 63 Sulfur MC 

~ atinu~ Lanthanum 24 Bromine 3 ~nos~_ hozn~ MC 

id/u~ Barium 240 Selenium 3 Silicon MC 

Osmi~ Cesi~n 3 Arsenic 8 Alumin~n ~C 

FPp_n/~ Iodine 0.3 Germanium 2 Magnesium MC 

T~n~sten Tellurium 0.3 Gallium 13 Sodium MC 

Tannalum Antimony_ 0.2 Zinc *27 Fl~rine NR 

Hafrd~ 0.5 T/n 0.8 ODpper 31 Oxycjen NR 

Lutetium Indium STD Nickel 17 Nitrogen NR 

Yttcrbiu~ Cadmi~ 0.3 Cobalt 7 Carbon NR 

Thu/i~ < 0.1 Si!%~,r Iron MC Boron 21 

Erbium 0.8 Palladium Y~nganese 46 Beryllium 0.2 

~olmium 1 ~hodium Chrcc~um 10 Lithium < 0. l 

Dysprosiu~ 2 *Heterogeneous Nept~n/um <0. ippm Bydrogen NR 

STD - Internal Standard 
NR - Not R~ported 
A/I el~nZs not dete~ed < 0. ippm 
.wC - .w~jor Component 
IAT - In:erferance 

• ~ .  , , . : : : , : / , : , .",. . , . ,  /_:, ..... -.;.,_ 
# 

~espe=tfully sU~itted; 
C~ERC~AL T~T~NG & ~s~mmm~Nr. co. 

" :'&Y~.nager, Central Division 

O v E ~  40 B F A N ~ H  LABORATORIES S T R A T E G I C A L L Y  LOCATED IN PRINCIPAL COAL MINING AREAS. 
T IDEWATER AND GREAT LAKES PORTS. AND RIVER LC' r I N G  FACIL IT IES 
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f l  

Hoisture |t) 1 
Antimony 
^rsenl¢ 

n l~o[on " 

Cadmium 
Ch[omtum 

Fluorine ° 

m bithtum 

T~NZ,.Kh_I 
Tzace Elements by htomio~bsorption 

(concentration in ug/g) 

As As AS 

11.20 XXXX 11.67 
0.3 0.3 0.5 

11.0 12.4 22.5 
2 2 2 

140 160.00 140 

0,0 0.9 0.2 
25 20 14 
25 28 13 

130 150 95 
4 4 20 

XXXX 9.49 XXXX 
0.6 0.1 0.1 

25.5 4.3 4.8 
2 2 2 

160 160 180 

0.2 0.2 0.2 
16 21 23 
IS 17 19 

110 130 140 
23 4 4 

19 21 11 13 
Hanganese 64 72 57 65 
Hercu[y 0.12 0.14 0,09 0.10 
Nickel 10 20 24 27 
Selenium 2,4 2.7 1.1 1.3 

Uranium 4 2ol 2.4 1,3 1.5 
n Vanadtum 37 42 24 27 
p Zino 121 136 07 90 

25 28 
6G 73 
0.10 0.11 

21 23 
1.4 l .S 

1.9 2.1 
52 50 
63 70 

1 Dstenmination by A8114 Method D3173 
2 W t e m i n a t i o n  by ourcumin c o l o r i m t [ l o  technique 
3 Detominakion by N~I  Metimd D3761 
4 Deteminatim by delayed rout[on acl:lvation 

*l 

As 
. J ~  

| P  

I 

zr,:35 
As 

11.11 XXXX 7.49 
0.2 0.2 0.4 
3.0 3.4 4.6 
1 1 1 

160 180 150 

0.4 0.4 0.6 
43 48 25 
20 31 20 

440 500 150 
4 4 37 

23 26 17 
04 94 113 
0.07 0.00 0.15 

29 33 15 
2.0 3.2 3.1 

6.3 7.1 3.3 
77 8"/ 59 
05 96 92 

. J~  

XXXX 
0.4 
5 
1 

160 

0.6 
27 
22 

160 
40 

10 
122 

0.16 
16 
3.4 

3.6 
64 
99 

N ~ ~ ~ llllllqlQIlON OIq INE | 
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SAHPLE HUHBER 
~ArlPLE DESCRIPTION 

TERHINAL TEHP 
FISHER ASSAY NO. 

FISCHER ASSAY YIELDS 

OIL CLB/TON) 
¢GAL/TON) 

API GRAVITY 

GAS (LB/TON} 
(SCF/TON} 

WATER (LB/TON) 
(GAL/TOH} 

SS (LB/TON) 

TOTAL (L~/TON} 

m 

R F 2 - 6 9 ~ 3  - 
Cr&ELabNo. 63-135924, TG~ 
?32 DE8. F 
PB 2306  

AS ANALYZED NORHALIZED 

2 2 5 ° 0  
2 5 . 3  

! . . 5  

9 0 . 1  
1 3 ~ 7 . 0  

2 2 6 . 7  
2 5 . 5  

1.5 

?O.S 
1407.5 

70.7 
8.5 

7 1 . 2  
8 . 5  

1599.2 1611.3 

m 

_ °.  

v 

w 

~ 3  I : )  

mu 

3 :  
m 

1985.1 2 0 0 0 . 0  

VARIANCE (PC) 

GAS (NORHALIZED) 
H2 
CO 
C02 
H2S 
C1 
C2 
C2 -  
C3 
C3-  
I - C 4  
N-C4 
C4- 
C5 
C6 
C7 
CB 
C? 

- 0 . 7  

CLB/TON) 
0.81 
5.52 

~5,07 
2 1 . 0 3  
23.85 
10.05 
2.40 
4 . 5 3  
2.88 
0.15 
1.00 
1.92 
0.61 
0.73 
0,25 
0 . 0 0  
0 . 0 0  

(LB/IO0 LB} 
¢FA OIL) 

0.36 
2.43 
6.65 
9.28 

10.52 
4.43 
1.06 
2 . 0 0  
1.27 
0.07 
0.44 
0.85 
0.27 
0 . 3 2  
0 . 1 1  
0.00 
0 . 0 0  

ADJUSTED YIELDS (HDRHALIZED) 

C3 ~ LIGHTER 

S¢RbBBED C3;LIGHTER" 
[LESS C02 ~ H2S3 

L~ /TON S C F / T O N  LB/IO0 LB 
F A OIL 

86.1 1379.a 38.3 

5 0 * 0  1 0 1 6 . 1  2 2 . 2  

C4 ~ HEAVIER 231.4 I02.S 

TOTAL HYDROCARBONS 
INCL .  H2 Z CO, LB/TON 
C4 ; HEAVIER (GAL/TON) 

281.4 1 2 5 . 1  

2 6 . 4  

API  GRAVITY 3 . 4  

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 .  D-6t*. 

~-D" '~Ou" Pr0~eCliO,~ 
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GAS ANALYSZS 

SAHF'LE NUH~ER 
S~HFLE DESCRZPTZON 

FZSCHER ASSAY NO. 

i , , . .  ¢* ~ o,, , . , ~ r  . . .  1 
i m s u ~ c T ~ , m . = m c M ~  I 
p,o,,=,..~,.;.T., m , ,  o- ,,,. ,,.,,w j 

R F 2 - 6 9 & 3  
C:'r ,~:ZabHo. 63--135924, TG]..9 
P~ 2 3 0 6  

H2 
CO 
¢:02 
H2S 
C~L 
C2 
C 2 -  
C3 
C3-  
Z -C4  
N-C4 
C4-  
C5 
C6 
C7 
C8 
C9 
SUM 

COHPONENT HOLE PERCENT 

AVERAGE HOLE I,'T 

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

1 6 . 6 2  
4 0 . 1 3  

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

1 0 0 . 0 0  

2 4 . 4 5  

LBS C IN  GAS/TON SHALE 

~ T .  PERCENT TOTAL CAR~0N 
WT. PERCENT SULFUR 

• TU VALUE OF GAS ( C A L C . )  

C3 ; LZGHTERZ ~BTU/SCF)  
S C R U ~ E D  C3 ~ LZGHTER : ~ T U / S C F )  

WHOLE GAS¢ ( B T U / S C F )  
S C R U ~ E ~  MHOLE GAS ~¥TU/SCF)  

GROSS 

8 8 8 . 9 0  
1 0 6 0 , 0 3  

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

4 4 . 5 4  

4 9 . 0 5  
2 1 . 7 9  

NET 

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

1 0 2 4 . 8 6  

ZEZNCL.  H2S ¢ C 0 2 ]  

SO" YOw" I~'OtllCltO~ 

Z¢lenc.i,%ca~,c~: 

" P ~ - s ~ t . e  s ~  Pzojec' .  

c a : p  No .  L~ 
Cz'~hed 1~,, C o ~  - 2 ~ . a l  ~ 

C O M M E R C I A L  TESTING & E N G I I ~ I I M Q  CO. Z),-6S. 
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"46"/ 

t, 

C O 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~NER&L DrFICES: :~28 NORTt,( L& S&I.I.E STREET~ CHICAGO, ILLIN, OI~ 60601 , AREA C.O, DE $1~,*FJ/~M34 

Z t ~ m  PLEASE ADDRESS Al.L CORRESPONDENCE TO. 
P.O. BOX 752. HENDERSON. KY 42420 

OF FICE TEl.. (502| 1~27-1187 

TEXAS EASTERN S~'NFUELS ~'~"" 
Hous1:on, TX 77001 August 18, 1981 

Sample identification 
Kina Df ~m~le C o a l  by C"£&1~ Co~pa...-L~ 
reporteO to us 

Peabody Camp #ii Tr~£State Synfuels Project 
Sam~lemken e! Union~own, Kentucky Peabody Coal Company 

Peabody Camp #ii 
Sample token by CT&E Plus i/4" Rd. Screen Fraction 

TG20 
Date samplee June 19, 1981 

Dine received Jtzne !9, 1981 Analysis report no. 63-136315 

% Weight % Weight 
PROXIMATE. ANALYSIS As received _Dry basis ULTIMATE ANALYSIS As received Dry be.sis 

Moisture 1 0 . 9 4  XAT.nO~ Moisture 1 0 . 9 4  XXXXX 
Ash 2 5 . 6 5  2 8 . 8 0  Carbon 

Volatile 30.33 34.06 Hydrogen 48.87 54.87 
3.62 4.06 

F~xecl Carbon 3 3 . 0 8  3 7 . 1 4  Nitrogen 0 . 8 7  0 . 9 3  
1--'0~. 00  " 1 0 0 . 0 0  Cl~iofine 

Btu/Ib. 8322 9906 MAF 1 3 9 1 3  Sulfur 0 . 0 4  0 . 0 5  
Sulfur 3 . 7 4  4 . 2 0  Ash 3 . 7 4  4 . 2 0  

Alk. ~.s Na:O 0.76 0 85 Oxygen (~ 25.65 28.80 
- 6.31 ~.04 

MINERAL ANALYSIS OF ASH 1 0 0  . ~  ~eigh~l~eeg%esis SULFUR FORMER 
Pyritic Sulfur 

Sulfme Sulfur 
Organic Sulfur 

WATER SOLUBLE ALKALIES 

2 . 2 1  2 . 4 8  Silioa, SiO: 
0 . 0 3  0 . 0 3  Alumina, AI=O= 5 1 . 7 7  
1 . 5 0  1 . 6 9  -nmnia. "no= 1 9 . 8 9  

0.89 
~ Ferric oxide, Fe~O~ 

Na:O Lime. CaD 14.12 
K=O ~ " ~ Magnes~ MgO 4.21 

XXXX XXXX Polassium oxide. K~O 1 . 3 3  
Redu¢ing Oxidizin~ Sodium oxide :~a:O 2 . 8 8  

• I= 1.09 
2400 "F Su~ur trioxide. SO, 
2450 °F Pho~ pemoxi~e. P:O: 2.32- 

Fluid 2240  OF 2 5 0 0  "F Strontium Ox,cle SrO 1 . 3 7  
2 5 4 0  Bay.urn Ox=de BaO 0 . 0 0  

7 . 6 4  Manganese Ox=0e Mn=O, 0 . 0 9  
52.0 a t  4 .95 t  Ho is tu re  Uncletermmec! 0 . 0 4  
2 1/2 0.00 

Fou[in~ Inaex 1 0 0 . 0 0  
Slagging Inaex0.4 

Res=e¢cfu.v su~m~e~. 
COMMERCIAl. TESTING & ENGIN~-'~I~IG CO. 

FUSION TEM;~E-'~A,'TURE OF ASH 
Ini~a! Delof fnat ion °F 

- ,  Co.., m¢~ Sohentng (H=W) 2 0 8 0  "F 
. . , ~ - . . . ~  So~eni~g (H=',~W) 2 2 0 0  "F 

% EOUIL]BR~UM MOISTURE 2 3 4 0  
H ~ D ~ 0 V £  G;~INDAB=LII"Y INDEX 

I=REE SWELLING INDEX 

Silice Value 
Base: Acid Ratio 7 2 . 4 8  

T:~: Temperature 0 . 3 3  
2515 

• ~TED VISCOSITY at critical viscosity 
e~pe.-a~ure of 2440"F = 920 poises 

-;'~r C.4~ Wazel'mem.m= 
L. W. TAYLOR I|1. I~bna~wr. Cenlt, ml ~)~vtiofl "--'~'~-. "'e 

~3VER 40 BRAI~CPI LABORATOR2ES STRATEGICALLY LOCATED IN 'PRINCIPAL COAl.  M,NONG AREAS. 
"r]DEWATE'=I A I ~  GREAT l-AKEF PORTS. AND RIVER LOADING FACILtTIES 
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C O M M E R C I A L  T E S T I N G  4k E N G I N E E R I N G  C O .  
G.,,,--L o . , c . . . . o r r , ,  -A s.L,. r r . , ' , ,  r.-,c~a:. ,~.,.o:s , ~ ,  A . .  ~ . ,  . , . . , . . . .  i i 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

, ~ T ~ _ _ .  ~ , ,Ls*ss A O D . m  ALL CORRESPONOE"CE T o  
P.O. B0X 752. HENDERSON. KY 42420 

OFFICE TEL. IS021827-11117 

--"" September 1 8 ,  1981 

Simp le  ident i f icat ion 

CT&E Company 

Kind of sample 
reporta¢l to us Coal .  

S4unp4e taken -,t Peabody Camp #ii 
Uniontown, Kentucky 

Sample taken by CT&E 

Tri-State Synfuels Project 
Peabody Coal Company 
Peabody Ca=~ 911 
Plus 1/4" Rd. Screen Fraction 
TG20 

OWe nmplecl June 19, 1981 

Dm~ mce~e~ June 19, 1981 

A,e~s~ mpo~ no. 63-136 315 

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

Average of 
Sieve Openings 

weight 
Retained on Passing Percent Inches Factor Product 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. 43.0 1.280 1 43.0 
0.750 in. 1.06 in. 25.0 0.905 0.7 17.50 
0.530 in. 0.750 in. 9.0 0.640 0.5 4.50 
0.375 in. 0.530 in. 3.2 0.452 0.35 1.12 
0.0469 in. 0.375 in. 5.0 0.211 0.16 .80 
0.0117 in. 0.0469 in. 3.6 0.029 0.023 .0828 

0.0117 in. 11.2 0.006 0.005 .05~0 

Total (Sum of Products (i) x (3) 67.06-s. 

Friability, 33.0 percent: with dust index of ii 

COMMI;RCIAL TESTING & ENGINEERING CO. 

L- W. T A V I ~  I I I .  l l~ ih l i l f ,  ~ I ~ I B I  D Iv l ,o f l  : ~ " ' ~ l ~  ." 
D--6 ?. ~ w  sw~ ,  

O V E R  40  B R A N C H  L A B O R A T O R I E S  STRA'I"E~IC;',AL, L Y  I . .OCATFD IN P R I N C I P A L  { O A I .  M I N I N G  A R E A S ,  
TIDEWATER AND GREAT LAKES PORTS. AND F.VER LOADING FACII.ITIES 
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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 ,  
I;IENER&I, OFF|DES~ 221 NORTH tA SALLE STREET. ONICAGO. ILLINOIS IIRS91 &I~EA CODE 112 T'2E-IM~J: 

TEXAS EASTERN SYNFUELS, 
Houston, TX 77001 

INC. 

PI.EASE ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX "/52, HENDERSON. KY 42420 

OF FICE TEL. (502) 82.7-I 187 

January 4, 1982 

Sample identification 
by CT& ~- Company 

Kind of sample 
reported to us 

Sample taken at 

Sample taken by 

Date sample¢~ 

Date rece,vecl 

Coal 

Peabody Camp ~ii 
Uniontown, Kentucky 

CT&E 

June 19, 1981 

June 19, 19 81 

Tri-State Synfuels Project 
Peabody Coal Company 
Peabody Camp #ii 
Plus 1/4" Rd. Screen Fraction 
TG20 

Analysis report no. 63-136315 

Caking Index (Damm's Me~.hod) = 12 - 13 

As Received Dry Basis 

Moisture • % 10.94 XXXX 

Fluorine {F) I, ~g/g 500 560 

Mercury (Hg) 2, ~g/g 0.02 0.02 

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

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

COMMERCIALTEST]NG & ENGINEERING CO, i ~ j ~ _ ~  

~r 'four I~roW¢l,¢~ L ' ~ / m e  L.W. TAYLOR 11 I. Malnager, Ceflttlll Div,r, iOn D, -68 .  N ~  Meml~r 

OvER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIP,P.L COAl. MINING AREAS. 
TIDEWATER AND GREAT LAKES PORTS. AND RIVER LOADINg. FACl l . ITIES 



am 

t t~lE Cm ~ OF imlmrr ~TA 

- I , ,O~  ~,o~.. ~ ~ , ~  ~ . ,~ ,~0~1 

C 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  C O .  
GENERAL OlrfICES: ~ NORTH t.A SAI.I.E ~ET, CNIGAGO, ILI.iNOi$ II0e~l AItEA ~ :rl2 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

.LTL PI.EASE ADDRESS ALL CORRESPONDENCE TO: 
P.O BOX ?5"2. HENDERSON. KY 42420 

0 ~ I C E  TEl., CS0~} 8:i'/-S s t /  

August 19, 1981 

Kind o f  sample Coal 
reported to us 

Peabody Camp ~iI 
Sample token st Uniontown, Kentucky 

S~mp~ ~ken by CT&E 

sample~ June 19, 1981 

Date received June 19, 1981 

Tri-State Synfuels Pro~ect 
Peabody Coal Company 
Peabody Camp #11 
Plus 1/4" Rd. Screen Fra~'~ion 
TG20 

Ana~ ~ n~ f 3-136315 

Alkalies, dry coal basis 
Water Soluble 

Sodium oxide, Na20, ppm 1400 1175 

Po~assiu~ oxide, K20, ppm 175 7550 

% Ash in non water soluble coal = 25.00 

% Ash in original sample - 28.80 

Alkalies calculated to ignited basis from above: 

I~nited basis 

% Sodium oxide, Na20 0.96 

% Potassium o~ide, K20 3.08 

Non Water Soluble 

LT/kmc 

mmi ~ WmFmo~lmt= 
I... w. TA",'LOR m. ea~w, ee,.. Ce,,~ml D,,,.,,,o- D - b 9 .  ~ :  

OVER did BFt&NCH 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 ~ I N ~  A R E A S ,  
TIDEWATER AND GREAT LAKES PORTS. AND RIVER LOADII~G FACILITIES 



DATE : 10/2~/'31 
SAHPLE NUHBER 

SAMPLE ~ESCRZPTION 
TERHINAL TEHP 

FISHER ASSAY NO. 

R F 2 - 6 9 6 4  
CJTr:,ELabNo. 63.--136315, TG20 
932  DEG. F 
PB 2 3 0 7  

FISCHER ASSAY YIELDS AS ANALYZED NORMAL IZED 

251.6 
2 B . 3  

1 . 3  

8 B . 7  
1 3 5 3 . 7  

a 3 . 8  
7 . 6  

OIL (LB/TDN) 249.7 
(GAL/TDN) 28.1 

API GRAVITY 1.3 

GAS (LB/TON) BB.O 
(SCF/TON) 1343.4 

WATER (LB/TON) 63.3 
(GAL /TDN)  7 . 6  

55 (LB/TON) 1583.6 1595.9 

,mmmmmmm.m 

' I [  :E  I ,# J 

~ E ~ J  

~ 1  
~, ~ ~.1 
~ l n ~ l  

TOTAL (LB/TON} 1984.7 2 0 0 0 . 0  

VARIANCE (PC) - 0 . 8  
( L B / I O 0  LB )  

GAS (NORMALIZED) ( L B / T O N )  (FA O I L )  
H2 0 . 6 6  0 . 2 6  
tO 5 . 3 2  2 . 1 2  
~02  13.46 5.35 
H2S 2 1 . 4 3  8 . 5 2  
C1 2 3 . 1 5  9 . 2 0  
C2 1 0 . 2 0  4 . 0 6  
82- 2 . 3 2  0 . 9 2  
~3 4 . 7 4  1 . 8 B  
~ 3 -  2 . 7 B  1 . 1 1  
Z-C4 0.4B 0.19 
N-~4 0.96 0.3B 
C4- I .B6 0.74 
C5 0 . 5 9  0 . 2 3  
~6 0 . 7 0  0 . 2 8  
C7 0.00 0.00 
C8 0 . 0 0  0 . 0 0  
C9 0 . 0 0  0 . 0 0  

AI~JUSTED YZEL~S (NORHALZZEll) 

C3 ¢ LIGHTER 

LB/TON SCF/TON L B / 1 0 0  LB 
F A 0ZL  

8 4 . 1  1 3 2 5 . 5  3 3 . 7  

SCRUFBE~ C31LIGHTER 
ELESS C02 Z H253 

4 9 . 2  9 7 1 . 4  1 9 . 7  

C4 ; HEAVIER 2 5 6 . 2  1 0 2 . 6  

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

3 0 5 . 4  1 2 2 . ~  

2 9 . 2  

APZ GRAVITY 3.0 
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,-.?O. 

Q6 
,:?L 



3 GAS ANALYSZS 

SAHPLE NUHBER 
SAHPLE DESC~ZPTZON 

FZSCHER ASSAY NO. 

L 

| w t c e m r J ~ u M c r m m u . . ~  ! 
I " ~ T o ~ m ,  m m o , ~  i 

R F 2 - 6 9 6 4  

CI"~;E: Lab 'N~. 63-136315, '1'G;20 
PB 2 3 0 7  

H2 
CO 
C02 
H2S 
C1 
C2 
C 2 -  
C3 
C 3 -  
Z -C4  
N-C4 
C 4 -  
C5 
C6 
C7 

• CS 
C9 
SUH 

COHPONENT HOLE PERCENT 
9 . 2 6  
S . 3 2  
8 . $ 6  

1 7 . 5 9  
4 0 . 5 1  

9 . 4 9  
2 . 3 1  
3 . 0 1  
1 , 8 S  
0 . 2 3  
0 . 4 6  
0 . 9 3  
0 . 2 3  
0 . 2 3  
0 . 0 0  
0 . 0 0  
0 . 0 0  

1 0 0 . 0 0  

AUERAGE HOLE MT 2 4 . 8 2  

LES C I N  GAS/TON SHALE 

MT. PERCENT TOTAL CARBON 
WT. PERCENT SULFUR 

YTU UALUE OF GAS ( C A L C . )  

C3 ; LZGHTERZ ( B T U / S C F )  
S C R U ~ E D  C3 & LZGHTER ( B T U / S C F )  

WHOLE G~SZ ( B T U / S C F )  
SCRUBBED MHOLE GAS ( B T U / S C F )  

GROSS 

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

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

4 3 . $ 6  

4 9 . 1 3  
2 2 . 7 4  

NET 

8 2 9 . 8 6  
9 8 7 . 8 7  
8 7 8 . S 8  

1 0 4 9 . 4 0  

• £ I N C L .  H2S ; C023 
Z d e w ~ : E i ~ =  

¢zi-State s!mf~.Zs Pzoject 

Peabo~. C~p ~ 
Plus  1 /4"  1~. Sc¢ee~ ~'¢~-r_Con 
¢G20 

C O I M M E I I t C I A I .  T E S ' I " I l N G  41z E N G I N E E R I N Q  C O .  ]D--71. 

F ~  YOu~ PrOleCl,O~ 
Um 
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| u ~ o , , ~ . = , ~ = ~ , ~ , - .  I 
| ~SUBJE~'TI'OTHERE~-rRI~"I~MON'II~ | 

I,,o~c~ ~,~ A, ~ ~ O~ ~.~ mm 9 

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 .  
~[I~ERAL DI~ItIPES 2211 NORTH LA 5ALLE STREET I CHICAGO, ILLINOIS 6~01 AREA ~OD.E ~1~ ?:~6-M~ 

Z t ~  PLEASE ADDRESS ALL CORRESPONDENCE TO; 
P.O. BOX ~s=. HENDERSOm. KY 42420 

OFFICE TEL. I502l B27.11B7 

--~ " Augus~ 17, 1981 
TEXAS T.ASTERN SYICFUELE 
Houston, TX 7~001 

Kincl of =ample COal 
reporta~ to us 

Sample taken at P e a b o d y  Cam~p #13, 

Sample taken by C ~  

Date sample~l J~%~e 19, 1981 

Date rece;ve¢ ~ e  19 ,  1981 Analysis report no. 

Se~p~ident~¢=ion 

CT&E COml~an ~ 

Tri-S~ate S3rnfue!s Project 
~eabody Coal Company 
~eabody Camp #11 
Minus I/4" Rd. Screen Fraction 
TG21 

63-136316 

% Weight 
PROXIMATE ANALYSIS As received DW basis 

% Weight 
ULTIMATE ANALYSIS As received Dry basis 

Moisture 12.36 XXXXX 
Ash 28.80 32.86 

Volatile 2 7 . 9 0  31.-83 
Fixed Carbon 3 0 . 9 4  3 5 . 3 1  

i 0 0 . 0 0  1 0 0 . 0 0  
Btu/Ib. 8092 9233 
Su,ur 3.14 3.58 

AIP. as Na=O 0.94 !. 07 

SULFUR FORMS 
Pyritic Sulfur 1.79 2 . 0 4  

Suffate Sulfur 0 . 0 4  0 . 0 4  
Organic Sulfur i. 3"I 1 o 50 

3 l . i 4  3 . 5 ~  
WATER SOLUBLE ALKALIES 

Na:O ~ 
K:O ~ 

FUSION TEMPERATURE OF ASH ~ Oxidizing 
Initial Deformation 2090 "F 2360 

',, ,m c~-, ~,..¢~ Sohenlng (H=W) 2170 °F 2410 
~, , :  . . . . .  Softening (H='/a~.g 2200 "F 2450 

Fiuid 2360 °F 2500 
% E~LIIL~RIUM MOISTURE 8 . 4 0  

HARDG=tOvE G~INDABILtTY INDEX 5 9 . 8  at 7.38% 
FRE-SWELLING iNDEX 2 1/2 

Silica value 7 5 . 0 2  
Base: ACid Ra:~o 

0 . 3 0  
T::: Temperature 2558 

.MATED V~SCOSITY at critical 
~.scosity ~empera~ure of 2400=F = GT 20O0 

Moisture 
Carbon 

Hydrogen 
Nitrogen 
Chlorine 

13752 Su,ur 
A=6 

Oxygen (diff) 

MINERAL ANALYSIS OF ASH 
Silica. SiO~ 

Alumina, AI:Oa 
Titania, "riO= 

Ferric oxide, Fe=Oa 
Lime. CaO 

Magnesia, MgO 
Potassium oxide, KaO 

Sodium oxide, Na:O 
OF 
eF Sulfur trioxide. SO~ 
=F Phos. pentoxioe. P:O.. 
°F Strontium Oxiele. SrO 

Barium Oxide. BaO 

12.36 
45.47 51.88 
3.27 3.73 
0 . 7 9  0 . 9 5  
0 . 0 6  0 . 0 7  
3 . 1 4  3 . 5 8  

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

M o i s t l . ~ . g a n e s e  Ox,de. Mn=O, 
Uncletermlnec~ 

Fouling Index 
Slagging Inaex 0 . 3  

Re~De.-tfully submst't¢~¢l. ! . "j 
COMMERCIAL TESTING & ENGINEERING CO. 

p o i s e s  

I,. W. TAYLOR III. MlnlDer. C.,e~l:rlI D~v,~ll~ D-72. 

100.00 zD-6TD-6- 
% Weight Ignite~ Basis 

5 2 . 7 2  
2 0 . 1 8  

0 . 9 2  

11.49 
4.58 
1.48 
3.18 
1.15 

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

1 0 0 . 0 0  

..4 c ¢  

. ,~IOT IkqlmJU~ 
O~TFt/~BRANCH LABOP,,~,"ORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS. 

TIDEWATER AND GREAT LAKES PORTS. AND RIVER LOADING FACILITIES 
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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 OFFICES: ~l i  NOIq'rt4 I.A SALLE S'/rlqU['r, CI4tCAGO. ml~.lNOI8 lITM01 AlUrA COD[ $IZ 

TEXAS EASTERN SYNFUELS, INC .  
Houston, TX 77001 

Kind of mm~e 
mponed ~ us Coal 

Peabody Camp #ii 
Sarape ~ken at Uniontown, Ken~-ucky 

Samp~ ~kun by CT&E 

Dam sampi~ June 19, 1981 

D m e ~  June 19, 1981 

PLEASE ADDRESS ALL. CORRESPONDENCE TO: 
P.O. BOX ?$2. NENOERSON. KY ~342D 

OFFICE "tEL. (E02! g~rT-11r/ 

J a n u a r y  4 ,  1982 

,,~mple identlficmion 

by . CT&E Company 

Tri-State S1rnfuels Project 
Peabody Coal Company 
Peabody Camp #Ii 
Minus I/4" Rd. Screen Fraction 
TG21 

I , , ,,,, ,,F, -', 

Anelysis report no. 63--136 316 

Caking Index (Damm's Men, hod) = i0 - ii 

As Received Dry Basis 

Moist~-e, % 12.36 XXXX 

Fluorine (F) i, ~g/g 390 440 

Mercury (Hg) 2, ~g/g 0.03 0.03 

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

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

,,,nor ~ wm@,,,,~o,.kag 
For YO~r I~o1~'1[oO~ 

R¢,smtctt ulOv m~d~m fired ~ ~ ]  
COMMERCIAl. TESTING & ENGINEERING CO, 

L ~ / I n c  L.w. "tAYLOR m. Minim,.  Cam,Iron O,v,~o~ 
D,.-73. ck.,m,, mm.~, 

OV|R  40 BRAI~'CH LA|ORA'rORIES STR . tEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS. 
"r'IOEWATER AN9 GREAT LAKES FORTS. AND RIVER LOADtNG |ZACILITIE$ 



~ .4114. 

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 .  
r-ENERA L OIrFI~'ES 22B NORTH LA -t%L~-~ ~rREET. ~I,I|GAGO,.,,!,.I.LINOI!;,,6OtS01 • ,,,.AREA CODE :112 "/2641434 

P.O. BOX 752, HENDERSON, KY 42420 
OFFICE TEL. i502) 8~r7-'11 E7 

_.__ August 17, 1981 
TEXAS EASTERN SY~FUELS 
HOUStOT*, ~X 7 7 0 0 1  

Sample idsntification 
by CT&E Company 

l, Ond of sample 
teporta~ |0 t4$ 

Sample taken i t  

Sample take. by 

Date iMlmple:l 

Dale received 

Coal 

Pea!~dy Camp #ii 
Uniomtown, 1~_ntmcky 

CT&E 

June 19, 1981 

June 19, 1981 

Tri-State Synfuels Project 
Peabody Coal Company 
Peabody Camp #ii 
Minus 1/4" Rd. Screen FractiOn 
TG21 

Analysis reporZ no. 63-136316 

A!kalies, dry coal basis 

Water Sol~ble Non Water Soluble 

Sodium oxide, Na20 1615 ' 

Potassi~oxidet K2O , ppm 191 

% As~ in non water soluhl~ coal = 27.52 

1183 

8806 

% Ash i~ original sample = 32.86 

Alkalies calculated to ignited basis from above: 

I~nited basis 

Sodium oxide, Na20 0.92 

% ?utassium oxide, K20 3.26 

CDMM2RCIAI. TESTING & ENGINEERING CO. , ~ , "  ~--~ i ~ " ~ ' ~ ~ ~  

,,ms ~ v  Wl~leemiPkJm L.W. TAYLOR i11. II~nm~'.r, ~ I ~ 1 !  Dive, ion 
=D, v . ~  ~,.omc.o., L T / k m  D--7Z,. c~,.., 

~ V E R  4(: BRANCH LABORATORIES  STRATI~GICALLY L.. ,~ATED IN PRINCIPAl .  COAL M IN ING AREAS.  
T IDEWATER AND GREAT  LAKES PORTS. AND RIVER L O A D I N G  F A C I L I T I E S  
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( 

SAHPLE NUH~ER 
SAHPLE DESCRIPTION 

TERHINAL TEHP 
FISHER ASSAY NO. 

DATE : 1]'. 
RF 2-6965 
C~&ELabNo. 63-136316, TG21 

932 DEG. F 
PB 2323 

FISCHER ASSAY Y I E L D S  AS ANALYZED NORMAL IZED 

2 0 5  • 8 
2 3 . 2  

1 . 8  

7 6 . 5  
1191  • 1 

71 .B  
8 . 6  

O I L  ( L B / T O H )  2 0 4 . 8  
(GAL/TON)  2 3 . 1  

AP I  GRAVITY 1 . 8  

GAS ( L ~ / T O N )  7 3 . 1  
(SCF/TON)  1 1 8 5 . 4  

WATER ( L ~ / T O N )  7 1 . 4  
(GAL/TON)  8 . 6  

"SS ( L ~ / T O N )  1 6 3 B . 2  1 6 4 6 . 0  

TOTAL ( L 3 / T O N )  1 9 9 0 . 6  2 0 0 0 . 0  

UARIANCE (PC)  - 0 . 5  
( L B / I O 0  L ~ )  

GAS (NORHALIZED) ( L B / T O N )  (FA OZL) 
H2 0 . 6 5  0 . 3 2  
CO 4 . 9 5  2 . 4 1  
C02 1 2 . 0 0  5 . 8 3  
H2S 1 5 . 5 9  7 . 5 7  
C1 2 1 . 1 1  1 0 . 2 6  
C2 8 . 8 8  4 . 3 1  
C 2 -  2 . 0 6  1 . 0 0  
C3 3 . 9 0  1 . 9 0  
C 3 -  2 . 4 8  1 . 2 1  
I - C 4  0 . 4 3  0 . 2 1  
N-C4 0 . 8 6  0 . 4 2  
C 4 -  1 . 6 5  0 . 8 0  
C5 1 . 0 ~  0 . 5 1  
C6 0 . 6 3  0 . 3 0  
C7 0 . 2 2  0 . 1 1  
CB 0 . 0 0  0 . 0 0  
C9 0 . 0 0  0 . 0 0  

ADJUSTED Y IELDS (NORHALIZED)  

C3 $ LIGHTER 

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

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

SCRUB3ED C3ZLIGHTER 
£LESS C02 Z H2S3 

4 4 . 0  8 B 5 o 7  2 1 . 5  

C4 S I-IEAUIER 2 1 0 . 6  1 0 2 . B  

TOTAL HYDROCARBONS 
I N C L .  H2 & CO, LB /TON 
CA Z HEAVIER (GAL /TON)  

2 5 4 . 7  1 2 4 . 3  

2 4 . 2  

APZ GRAVITY 4 . 0  

C O M I V I 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 .  0--75. 
9,m)' CODv t~4r:.ermllr~e0 
f:oe YOu* Prolect*0~ 

60  . . . . .  



GAS ANALYSIS 

SAMPLE NUMSER 
SAMPLE DESCRIPTION 

FISCHER ASSAY HO. 

RF 2 - 6 9 6 5  
CT&ELabNo. 63-136316, TG21 
PB 2 3 2 3  

H2 
CO 
1::02 
H2S 
1::1 
1::2 
1::2- 
1::3 
C 3 -  
I - C 4  
N-C4 
C 4 -  
1::5 
1::6 
1::7 
C8 
C? 
SUM 

COMPONENT HOLE PERCENT 
1 0 . 3 2  

5 . ~ 3  
B . a B  

1 4 . 5 4  
4 1 . 9 7  

9 . 3 B  
2 . 3 5  
2 . 8 1  
1 . 8 8  
0 . 2 3  
0 . 4 7  
0.94 
0.47 
0 . 2 3  
0 . 0 7  
0 . 0 0  
0 . 0 0  

AVERAGE MOLE WT 

1 0 0 . 0 0  

2 4 . 3 3  

m 

N 

LBS C IN GAS/TON SHALE 

WT. PERCENT TOTAL CARBON 
WT. PERCENT SULFUR 

3TU VALUE OF GAS (ICALCo) 

C3 ~ LIGHTER~ (BTU/SCF) 
SCRU~BE~ H3 ~ LIGHTER (BTU/SCF) 

WHOLE G A S ~  ( B T U / S C F )  
SCRUBBED WHOLE GAS (BTU/SCF) 

8ROSS 

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

9 7 0 . 7 7  
1 1 4 3 . 3 9  

3 9 . 4 7  

51.62 
1?.18 

NET 

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

1 0 4 1 . 9 3  

$[ZNCL. H2S ~ C023 
I ~ ~ :  

Tri-State Synfuals Project 
Peabo~ Coal ~ y  

Minus 1/4" 1~d. Screen ~l'action 
TG21 

I::0~ YOur PrOttL'1*0~ 

,:66 

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 .  9-76. 



PAr:L %'E~R Co:M:P~,'%- 

;S SUBJEGI'TO THE ~ N  ON THE | 

~P~D~ ~5 

.H.a=iltsn Mine '~'!,--Ken:ucl<7 No. 9 Seam 

IG-35- Toual Produc~: ads f--o 

I G - 3 6  - 2 "  Ed .  x 1 1 4 "  E d . :  a - k ,  n - o  

IC--37 - 1 / 4 "  ;~d. x O= a - d ,  £-.-k, n - o  

D-78  

D--85 

D--91 

D-77. 



....... i I 

MII 

: .dl~? 
| I 
i . = = , = = ¢ - r ~ . = m w ~ 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  O O .  

Z I ~  PL|£S[ A, OORIS~ ~I,.I,, ¢ORIqESPON~IENCE "TO. 
P.O. BOx 7§2. HENDERSON. KY 

OFFICE TEL.. {liO2) 1127-1 lit? 

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

Kind of sample Coal 
~oned to us 

Hamilton ~I Mine 
Sample taken at Morganfield. Kentucky 

Sln~le taken by CT&E 

Date r.aml=~,¢l 3 ~ n e  2 2 ,  1981 

Ssm~o identification 
by CT&E Company 

Tri-State Synfuels Project 
Island Czeek Coal Comp~Lny 
Hamilton No. 1 Mine 
Crushed Raw Coal - Total Pro~=c ~ . 
IC35 

Date receive~ 3u.ne 2 2 ,  1981  Analysis report no. 63-136327 

% w , ~ .  
PROXIMATE ANALYSIS As received 

MOiSture 7.49 XXXXX 
Ash 20.72 2 2 . 4 0  

vo~;~ 33.15 35.83 
F~xe¢ Camo, 38.64 41.77 ~:'0o. o0  

B~u/L~ 10209 11036 
Sulfa, 3 . 9 1  4.23 

Alk lsN~=O 0 . 6 3  0 . 6 8  

SUL~-U~ FORMS 
Pyritic SUlfU: 2 . 3 2  2 . 5 1  

Su,am Sulfur 0 . 0 1  0 . 0 1  
0~ganic Sulfur 1.58 i. 71 

WATER SOLUBLE ALKALIES 

N~,:O XXXX XXXX 
K:O X.XXX XXXX 

t=USlON ":EMPE=~,TURE O~" ASH ~ 
Inizial Deformation 2 0 3 0  "F 2 4 6 0  "I: 

- . c ~ w , ~ r ~ '  Softening (H=W) 2 0 8 0  "F 2 5 0 0  "IF 
, , , , , C ~ * , ~  So~ening (H=~W) 2 1 2 0  "F 2 5 2 0  "F 

Rui¢ 2 3 5 0  °F 2 6 0 0  "F 
% EOUILIBRIUM MOtSTUR5 7 . 0 0  

HARDGROV--- GRINDA~ILITY IND=.X 
;:RE[ SW~.LLING tND=.~ 

S,*,ca va~ue 6 7 . 0 1  
Base: Ac=... Ra:,o 0 . 4 2  

T: : :  TemDerature 2 3 9 2  

;-. /~TED VISCOSZT. v a~ cri-.ica! viscosity 
-_emperauure of 2320*F = 860 poises 
~,~,~l C41Ov ~Nil1~rmmqurg 

ULTIMATE ANALYSIS 

MAF 14222 

% weight 

Moisture 7 . 4  9 XXIOO[ 
Carbon 5 6 . 0 3  6 0 . 5 7  

Hyc~ge, 3 . 9 4  4 . 2 6  
Ni.os~n 1 . 2 1  1 . 3 1  
Cmo,no 0 . 2 2  0 . 2 4  

Su,,r  3 . 9 1  4 . 2 3  
Ash 2 0 . 7 2  2 2 . 4 0  

Oxygen (~iff) 6 . 4 8  6 . 9 9  

MINERAL ANALYSIS OF ASH 
Silica. SiO= 

AlumimL ~ 0 ~  
Titania. "FED= 

Femc oxide, Fe=O3 
Lime. CaO 

Magnes~. MgO 
Potlmsium oxide. K~O 

Socl~um oxide. N8.O 

Sulfur 1.oxicle. SO: 
Phos. pemoxiOe. P:O: 
S~rom,um Ox,Oe. SrO 

Ba~,um Ox,Oe BaO 
5 4 . 3  a t  5 .97% M o i s t u ~ t ~  "ga~ese Ox,oe M.~,O. 
3 UnOelerrmne.* 

5 we~v. ,p , . .  s.m 
4 8 . 8 8  
1 7 . 9 3  

0 . 8 2  

1 7 . 5 7  
5 . 1 2  
3 . .39  
2 . 8 0  
1 . 2 1  

=,', " ,--,.,u,.n= In0ex 0 • 5 
~ , a ~ , n ,  moex 1 . 8  

COMMIRCIAI. TISTING • [NGtNEEIqING CO. 

L. w. TAYLOR , I .  MI~e~. Cemrat D,vse~ D--78. 

3 .  ?2 
0 .2~  
0 . 0 0  
0 . 2 7  
0 . 0 7  
0 . 0 0  

1 0 0 . 0 0  

¢~l~It W 
OVER 40 IIRANCM LABORATORIES STRATEG;¢ALLW LOCATED IN DIqlNCIPkL COA~. MINING AREAS. 

TIDEW.*TER A~D GREAT L;kKES PORTS. A~D RIVER ~OADING FACILSTIES 



N~Ti~ E PA~E AT THE ll:a~lT Oil: "TM~ R ~ I 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  CC~. 
GENERAk Olrl[zCE$: 22| NORTH LA SALLE STREET. GHIGAG:). I].LINO~5 e9601 ~REA CODE 3~2 ?264434 

TEXAS ~ASTERN SYNFUELS, INC. 
Houston, TX 77DDI 

K~n~ C~ sample 
re;aone. 1o us Coal 

Hamil~on %1 Mine 
Samp~ mke~ at Morganfield, Kentucky 

Sample ~.ken by CT&E 

Date--mpted June 22, 1981 

Dam receded June 22, 1981 

PLEASE ADDRESS ALL  CORRESPONDENCE "rO~ 
P.O. BOX ?52. HENDERSON, K',t 42420 

OFFICE TEL. {502| 82~.1"l~7 

January 4, 1982 

Sarnpleideat~i~tion 
CT&E C o m p a n y  

Tri-State Synfuels Project 
Island C r e e k  Coal Company 
Hamilton #1  Mine 
Crushed Raw Coal - Total Product 
IC35 

AnaZysis reporz no. 63-136327 

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

Moisture , % 

Fluorine (F) i, ~g/g 

2 
Mercury (Rq) , ~g/g 

As Received Dry. Basis 

7.49 XXXX 

150 160 

0.15 D.16 

I. 

. 

Preparation by o.~ygen bomb combustimn~ analysis hy 
ion selective electrode. ASTM, Part 26, D3761-79 

Preparation by oxygen traJ ~ combustion; analysis by 
flameless cold vapor atomiu absorption spectroscopy. 
ASTM, Part 26, D3684-78 

,.~l C4X~ Wmm',~,tm¢l 
L. w, "rA,r-O~ . i ,  ~ , .m. .  c~.1.a; D,v..=. D--79. " ~ ' ~ -  "q' 

LT/mc ~, w 
O v E R  LG B R A N C M  L A | O R A T D R I E S  S T R A T E G I C A L L Y '  k 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 .  



I ~ . ~ ~ ~ W l  

COMMERCIAL TESTING & ENGINEERING CO. 
GEId|IllAL Ol~l~l[S: ~I NOIIIM L& ~ |  ITl~l[rr. QNII:&r-O, ILLINOIS l l0l l01 AII~A_¢C~DG 1~2 

PLEASE ADDRESS ALL COIqRESPONOINC! TO- 
P.O. BOx 7S2. I,IENDEIqSON, KY 424~ 

OFFICE TEL. (SO2) 1127-1111/ 

K i r ~  of sample 
reported to us 

• Sample taken st 

Sa, n~e taken by 

Dete ,.unp~ed 

Date mcoi~ 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 Augus~ 17, 1981 

Coal 

Hamilton %1 M i n e  
Morganfiel~, Kentucky 

CT&E 

June 22, 1981 

3une 22, 1981 

Alkalies, dry coal basis 
Water Soluble 

Sodium oxide, Na20, ppm 1188 

Potassium, K20, ppm 133 

Ash in non water soluble coal = 19.17 

% Ash in original sample - 22.40 

Ssrnp~ident i f i~U~ 

W CT&E Company 

Tri-State Synfuels Pro~ect 
Island Creek Coal Company 
Hamilton No. 1 Mine 
Crushed Raw Coal - Total Product 
IC 35 

63-136327 

Non water Soluble 

9 9 7  

5 5 5 9  

Alkalies calculated I:.o ignited basis from above: 

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

% Sodium oxide, Na20 1.05 

% Potassium oxide, K20 2.96 

L T / k m c  

~ I  ~ WmPmOrkt~ 
:oe' Vo, wr Pe'O~o¢'l~ 

• o 

COMMERCIAL "rESTING & ENGINEERING CO 

L- W. TAYLOR I l l  L',l-alpr ~ a  D ,v l ,~  - ~ ' ~ : ' ~ -  '~" 

OVEN 40 B R A N C ~  L .A |ORATORIES S T R A T E G I C A L L Y  LOCATED IN PRINCIPAL COAL MINING APlEAS. 
T IDEWATER AND GRI ;AT LAKES POl l ' rE.  AND RIVER LOADING FACIL IT IES 



| ~ SI~IJECT 1"O THE RESTRICTION O~ THE 4 
~ N~IOE PAI~E AT THE ~ O~ TH~ P~Wr 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 .  
GENERJ4~, OFFICE5:2211 NORTFt LA SA~.Ie ~TREI~'r, CHICAGO. ILLINOIS eO6Dl AREA CODE :112 

~ N T R A L  DlVlSlO~ I~NAGER 
L.W. TAYLOR II1 

TEXAS EASTERN SYSTFUELS, 
Houston, TX 77001 

~ab NO. 63-136327 

INC. 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 

O~F|Ce T r ' .  S021 ~ - ~  

~anuary 4, 1982 

Tri-State Synfuels ~roject 
Island Creek Coal Company 
Hamilton %1 Mine 
Crushed Raw Coal - Total Product 
IC35 

SPARK SOURCE M~gS SPECTROGRAPHIC ANALYSIS 
C 0 N ~ O N  ~N PPM ~IGBT 

CC~C. ELEMENT CC~C. ELE2EI~" ..... O~C. ELEME~ C~NC. 

U r a n i u m  

~riu~ 

BL~th 

Laad 

~hallium 

~--cury 

Gold 

-!atinu~ 

Osmiu~ 

~en/um 

Tun~m 

Tantalum 

Hafn/um 

~ u m  

YttErbium 

Thulium 

Erbiu~ 

Holmium 

D~pmsiu~ 

4 (~) , Terbium 0.2 R~heniu~ v=mai= *240 

5 Gaaolinium 0.2 M~lylx~_num 5 Tit~li~n MC 

Europium < 0.1 Niobium 6 Scandiu~ 0.7 

22 Samarium 1 Zirconium 31 calcium MC 

Neodymium 1 Yttrium 4 1~ssium MC 

NR Praseodymium 1 Strontium 19 Chlorin~ 270 

Cerium 12 Rubidium 41 Sulfur MC 

Lanthanum 22 Bromine 4 Ph~rt~ 550 

Barium SI0 Selenium 3 Sil~cco M~ 

Cesium 2 A r s e n i c  i0 Aluminum M~ 

Iodine 0.5 Germanium 2 Ym~esium MC 

Tellurium 0.I Gallium 16 Sodium M~ 

0.9 Z i n c  "310 Fluorin~ NR 

0.3 Tin 0.4 Copper 29 Ox!~3e n NR 

I n d i u m  ~ .Rkc~el  5 Nit---ogen .1~ 

CaeCum 0.2 Cobalt 0.9 ~ RR 

Sil~.r Iron MC Bo~n 18 

0.i Palladium Manganese 160 Bergllium 0.2 

0 . 3  Rhodi~ O~miu~ 2 4 I/thi~m 3 

STD- In~_uml Standard 
NR - Nat: ~ported 
All ele~nts not ~etac~ed<0.1ppm 

- ~jor ~ t  

( , - :L,: -,.,. t ,  ..¢; - A-:.-:... " ..: - ,': -~ 

" im 1tiC) 

Respectfully s~=~i~d, 
~RCIAL ~ G  & ~GINEERING CO. 

0 " E R  40 BRANCN 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.  



]~ar~sneJ~ 

HoieLure (lb) 1 
hntlmony 
Arsenic 

9 . o r o n  - 

Cadmium 
Chromium 

Fl t~ r l~  ~ 
i z lead 

J~n J~ 

T[ace Elemnto by Atomio Absorption 
(concentration in ug/g) 

11.20 XXXX 11.67 
0.3 0.3 0.5 

11.0 12.4 22.5 
2 2 2 

140 160.00 140 

AB As 

XXXX 9.49 XXXX 11.11 
0.6 0.1 0.1 0.2 

25.5 4.3 4.8 3.0 
2 2 2 1 

160 160 180 160 

0.8 0.9 0.2 0.2 
25 28 14 16 
25 28 13 15 

130 150 95 110 
4 4 20 23 

0.2 0.2 0.4 
21 23 43 
17 19 20 

130 140 440 
4 4 4 

Lithium 19 21 11 13 25 28 23 
Manganeem 64 72 57 65 66 73 84 
Hercury 0.12 0.14 0.09 0.10 0.10 0.11 0.07 
Nickel 18 20 24 27 21 23 29 
Gelenium 2.4 2.7 1.1 1.3 1.4 1.5 2.8 

Z~ Uranium 4 2.1 2.4 1.3 1.5 1.9 2.1 6.3 
o Vanadium 37 42 24 27 52 58 77 
.O ~inc 121 136 87 98 63 70 85 

1 9etemin.tion by ~ Method I)3173 
20etemlnation by o~mmln coloclmtrle technique 
3 Detemination by ~ I~th~ D3"/61 
4 Determination by delayed neutron activation 

Aa 

X)D(X 7.49 XXXX 
0.2 0.4 0.4 
3.4 4.6 5 
1 1 1 

180 150 160 

0.4 0.6 0.6 
40 25 27 
31 20 22 

5O0 150 160 
4 37 40 

26 17 10 
94 113 122 

0.08 0.15 0.16 
33 15 16 
3.2 3.1 3.4 

7.1 3.3 3.6 
8"/ 59 64 
96 92 99 

I , , , i ~ m . . , ~ , . m , , ~ , M  I 



--~,,,PLE HLIitBER 
S A ~ : L ~  LIESCRIPTION 

TERMINAL TEHP 
FISHER ASSAY NO. 

DATE : ]1/. 
RF3-O00B 
CT&ELabNo. 63-136327, IC35 
94Z DES, F 
PB 2 3 3 4  

FISCHER ASSAY YIELDS AS ANALYZED NORMALIZED 

OIL (LB/TON) 253.6 
(8AL/TON) 28.8 

API GRAVITY 2.8 

GAS (LB/TON) 96.7 
(SCF/TON)  1508.0 

WATER (LB/TON) 70.1 
(GAL/TON) 8 , 4  

SS (LB/TON) 1556.5 

TOTAL (LB/TON) 1977.0 

VARIANCE (PC)  - 1 . 2  

256.5 
29.2 
2.8 

97.8 
1525.5 

71 .0  
8.5 

1574 • 7 

2000 • 0 

(L~/IO0 LB) 
GAS (NORHALZZED) (LB/TON) (FA OIL) 

H2 0 . 8 5  0 . 3 3  
CD 5 . 2 9  2 . 0 6  
CO2 13.65 5.32 
H IS  2 0 . 9 2  8 . 1 6  
£1 27.72 10.81 
C2 10.96 4.27 
C 2 -  2 . 0 8  0 . 8 1  
C3 5.65 2.20 
C 3 -  2 . 8 4  1 . 1 1  
I - C 4  0.78 0.31 
N-C4 1 . 9 6  0 . 7 6  
C4- 1.89 0.74 
C5 1.44 0.Sa 
Ca 1.15 0.45 
C7 o . a 7  0 . 2 6  
C8 0 . 0 0  0 . 0 0  
C9 0.00 0.00 

ADJUSTED Y IELDS (NORMALIZED} 

C3 ~ L IGHTER 

SCRUBBED C3&LIGHTER 
ELES8 CO~ ~ H2S] 

L B / T D N  

9 0 . 0  

5 5 . 4  

SCF/TON 

1479.5 

1129.5 

LB/IO0 I_B 
F A OIL 
35.5 

21.8 

C4 & HEAVIER 

TOTAL HYDROCARBONS 
INCL. H2 ~ CO, LB/TON 
C~ Z HEAVIER ( S A L / T O N )  

2o4.4 

319.8 

"104.3 

126.1 

3 0 . 7  

API  GRAVITY 5 . 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  CO.  D-83. 

m 

~,nll ~ V~a~lrm'~lrKea 
F-DP YOU, II~C~fL'l,l~ 

bG6 ztL 



I , 

3 , i : ; .LYS1S 

SAHPLE I'Uiit~ER 
SAHPLE I",ESCF: ] I"T )~ ON 

FISCHER ASSAY NO. 

R F 3 - 0 0 0 8  
C~r~ Z, ab 1~o. 
PI: 2334 

63--3.36327, "rc35 

COHP0i~EIIT 
H2 
CO 
C02 
H2S 
C1 
C2 
C2 -  
C3 
C3-  
I - C 4  
N-C4 
C4-  
C5 
C6 
C7 
C8 
C9 
SUH 

AVERAGE HOLE WT 

HOLE PERCENT 
1 0 . 5 5  

4 . & 9  
7 . 7 1  

1 5 . 2 4  
4 3 . 0 5  

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

1 0 0 . 0 0  

2 4 . 3 1  

( 
LBS C ZN G A S / T O N  SHALE 

WT. PERCENT TOTAL CARBON 
WT. PERCENT SULFUR 

BTU VALUE OF GAS ( C A L C . )  

C3 I LZGHTERZ (BTU/SCF)  
SCRUBBED C3 Z LIGHTER (BTU/SCF)  

WHOLE GAS¢ (BTU/SCF)  
.SCRUBBED WHOLE GAS (~TU/SCF)  

GROSS 

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

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

5 0 . 9 8  

5 2 . 1 0  
2 0 . 1 2  

NET 

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

; 0 6 4 . 1 4  

¢ 

• [ZHCL .  H2S t C023 
I~ent_~fi~: 

Tri-$~,t.e synfuels ~:~ec~ 
Is~Jr~ ~ ~ com;~ny 

Crushed ~,~ O~al - Tot~Ll prodL~-~ 
IC_35 

C O M M E R G I A L T E S T I N G  L E N G I N E E R I N G  CO. ~,,~.~. 

FQ,  V ~ ,  llWolq~-'1,~"~ 

. .  ° .  

. . . . . . . . .  w . . . . . . . . .  



I~ ~UBJEC'T TO THE R ~ N  ON THE | 
NOI'tG~ PAI~E AT THE FRONt" O~ l'i~S R E 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.  
GENERAL OFf'ICES 22a NORTH LA GALLE STREET, CHICAGO. ILLINOIS 60601 • AREA CODE ~ll~) "~,  *IM~ 

TEM.~S 
Houston TX 

Z T ~  PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.O, BOX 752. HENDERSON. KY 4242D 

OFFICE TEL. (502) 827.1187 

EASTERN .SYN~UELS . . . .  
77001 August 17, 1981 

Kind of simple 
rel~of~eel to us 

Saml=Ie taken at 

Sample taken by 

Date samplecl 

Date receivecl 

Saml~le identification 
Coal by CT&E Company 

Hamilton #i Mine Tri-State Synfuels Project 
Morganfield, Kentucky Isl~d Creek Coal Company 

Hamilton No. 1 Mine 
CT&E Plus 1/4" Rd. Screen Fraction 

IC36 

~lune 22, 1981 

June 22, 1981 Ana~sis mpo~ no. 63-136329 

PROXIMATE ANALYSIS 

Mois!ure 
Ash 

Volatile 
Fixed Carbon 

Btu/Ib. 
Sulfur 

ALP,. as Na:O 

SULFUR FORMS 
Pyritic Sulfur 

Sulfate Sulfur 
Organic Sulfur 

WATER SOLUBLE ALKALIES 

% Weight % Weight 
As received Dry basis ULTIMATE ANALYSIS As received Dry basis 

FUSION TEMPERATURE OF ASH 
Initial De, formalion 2 060  

~. ,, co,~ ~,, ~,, Softening (H=V~ 2 1 3 0  
~ ,, ,'0,~, ~ , . , ~  Softening (H = ~,%W) 2 1 7 0  

Fluid 2 3 8 0  
% EQUILIBRIUM MOISTURE 7.03 

HARD3~OVE GRINDABILITY INDEX 52.4 at 
FREE SWELLING INDEX 3 

Silica Value 6 7 .  S1 
B~e: Acid Ratie 0 . 4  0 

"r:~: Temperature 2 4 1 0  

6.84 XXXXX Moimwia 6.84 XXXXX 
19.27 20.68 C~mon 57.64 61.87 
33.83 36.31 Hydrogen 3.97 4.26 

_40.06 43 • 01 Nitrogen 1.25 1.34 
1 0 0 . 0 0  J" 00.~00 Chlorine 0 . 2 0  0 . 2 1  
10517 11289 MAF 14232 Su,ur 4.03 4.33 
4.03 4.33 Ash 19.27 20.68 
0.58 0.62 Oxygen (d~f) 6.80 7.31 

MINERAL ANALYSIS OF ASH 1 0 0 . 0 0  ].0C),O0 % Weight Ignitecl Basis 
2.40 2.58 Silica, SiO: 49.77 
0.0! 0.01 ~Jumina. AI~O~ 18.37 
I. 62 1.74 TtmnM. "rio= 0.86 

Ferric oxide, Fe=O~ 19.34 
Na:O XXXX~ XXXXX Lime, Cat) 3 . 0 2  

K-O XXXXX XXXXX Magnesia, MgO 1 . 2 7  
Potassium oxide. K=O 2 . 8 4  

Oxidizing Sodium oxide. Na=O 1-13 
OF 2 5 8 0  OF 
°F 2 6 3 0  °F Sulfur trioxide. SO~ 2 .70 .  
°F 2 6 6 0  °F Phos, pentoxide. P:O= 0 . 1 8  
°F 2 72 0 °F Strontium Oxide. SrO 0 . 0 0  

Barium Oxide BaG 
0.21 
0.04 
0.27 

i00.00 

5 . 9 5 %  Moistuz~ang anese Oxiae. Mn~O, 
Undetermme~ 

FOulin G Index 
Slaggmg moex 0 . 5  

RlSDeCtfully ~ubmlr~eo. ~ . .  7 
COMMERCIAL'TESTING & EN31NEERING CO. 

. :~LATED VISCOSTTY a~ critical viscosity 
:empera~ure of 2370°F = 620 poises 

,~JII COD~ WIItlrrl'Pul~kl~ 
:0" YOur Protllcl(~O~ L. W. TAYLOR |If. Ml~Ipr. ~trill D,vmO~ ])--85. 

¢hau'm~ Memlm~ 
OvE,-~ 4D SRANCt.( LA'.~ORATORIES STRATEGICALLY LOCA.~-D IN PRINCIPAL COAL MINING AREAS. 

"rlDEWA*1 *OR AND GREAT LAKES PCR'rS. AND RIVER LOADING FACILITIES 
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C O M M E R C I A L  T E S T I N G  8L E N G I N E E R I N G  C O .  
GENERAl, OIcFIGES: ~ l  NOrtH /,A SALI, E ~rRL/rL~, I~HIC&GO. ILLINOIS i1~01 . ARiA ~ :1~2 7~l-114S4 

TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

Lt L PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX 752. HENDERSON, KY 42429 

OFFICE TEL. (r~2) 827,11117 
S e p t e m b e r  18 ,  1981  

Sample identification 
CT&E Company 

Kind of sample 
reported to us 

~mrnpie taken at 

Sample taken by 

Coal 

Hamilton %1 Mine 
Morg~field, Kentucky 

CT&E 

Tri-State Synfuels Project 
Island Creek Coal CoQpany 
Hamilton No. 1 Mine 
Plus 1/4" Rd. Screen Fraction 
IC36 

Date ~mpled June 22, 1981 

Date mce~d June 22, lg 81 

Analysis report no. 63-136329 

TUM3LER TEST FOR COAL - AST~ D 441-45 (1975) 

Average of 
Sieve Openings 

Weight 
Retained on Passing Percent Znches Factor Prc~uct of 

( 1 )  ( 2 )  ( 3 )  ( 1 )  x C3) 

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

1.06 in. 1.50 in. 64.1 1.280 1 64 1 
0.750 in. 1.06 in. 15.5 0.905 0.7 i0.85 
0.530 in. 0.750 in. 4.2 0.640 0.5 2.10 
0.375 in. 0.530 in. 1.3 0.452 0.35 .455 
0.0469 in. 0.375 in. 2.9 0.211 0.16 .464 
0.0117 in. 0.0469 in. 1.8 0.029 0.023 .0414 

0.0117 in. 10.2 0.006 0.005 .051.0 

Total (Sum of products (1) x (3) 78.06 = s 

Friability, 22.0 percent: with dust index of i0 

COMMERCIAL TE~'r JNG & ENGoNEERING CO, f / ~ .  , - '~ [ : "J~ 
. .  

: ~ '  YOu" P'roteC't,,O~ , r . T / m C  L.w. TAYLOR III. I ~ h l l ~ .  CQt"~III DrvlS00n ~ 8 ~  ~ ~ ,  

OVER 40 BRANCH LABORATORIES; S" ~ . , 'TEGICALLY LOCATED IN PRINCI.~AL COAL MINING AREAS. 
T I D E W A T E R  AND GREAT LA~ES PORTS, AND RIVER LOADING FACILIT IES 



& 

I~ ~J~t ~'T TOTt~ ~ ON THE 

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 OFFIGES~ 228 NORTH LA SALI,.E STREET, GNIGAGO. ILLINOIS ISDIS01 AREA (:ODE S~2 ?2e4434 

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

IGnc~ of wampie 
repDrbecl to us COal 

Sample rake, m Hamilton #I Mine 
Morganf£eld, Kentucky 

SampLe taken b v CT&E 

Date sampled JU~le 22, 1981 

Da~e receh~d June 22, 1981 

PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX ?52. HENDERSON. KY-e242D 

OFFICE TEL. (502J 827.'1 ";87 

January 4, 19 82 

Sample identification 
by 

CT&E Company 

Tri-State Synfuels Project 
Island Creek Coal Company 
Hamilton #i Mine 
Plus 1/4" Rd. Screen Fraction 
IC36 

Analysis report no. 63-136329 

Caking Index (Damm's Method) = 14 ~ 15 

As Rece&ved Dr 7 Basis 

Moisture • % 6.84 XXXX 

Fluorine OF) i, j:g/g 130 140 

Mercury (Hg) 2, ~g/g 0.05 0.n5 

i. Preparation by o~gen bomb combustion; analysis by 
ion selective electrode. ASTM, Part 26, D376!-79 

2. Preparation by oxygen train combustion; ~a!~-sis by 
flameless cold vapor atomic absorption specuroscopy. 
ASTM, Part 26, D3684-78 

Or YOW~ I~lDtltCl[iO~ 

Res~e~ullv suiDml~ecI. . ~ , ~ .  
COM.~.IERC:IAI. TESTING & ENGINEERING CO. : . ~|  

L. W. TAYLOR !11. M4nager. ¢4mtrat Div,elon "~'-"~'~ ° , 
L~/mc D-87. ~ ~m, 

DVF.R A0 6 R A N C H  LABORATDRIES S T R A T E G I C A L L Y  , . ~ A T E D  IN PRINCIPAL COAL IdlIN:~G AREAS. 
T IDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACIL IT IES  



I - , ~ , ~ ' " ~ ' ~ _  ! 
i -,.~,~',,o'~ ~ ~- - - - I  
l m  p m  .T m , , , o -  +,",,+"~'+"a 

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|NERA~. OFPICES: Z21 NOM'IrH LA SALL[ ETI~I~. DHIGADD. Iml.INOl$ aD~10t ARIA CODE II~1 

k TEXAS EASTERN SYNFUELS 
Houston, TX 77001 

zT _ PLEASE ADDRESS ALL CORRE|PONDENCE 1"0: 
F.0. E0X ?S:~. NEND|RSON. I¢w 4~QQ 

OFFICE TEL.. (SO~] ~ . 1 1 r /  

August 17, 1981 

Kind o~ sa~nnple Coal 
n~o~ed ~ us 

Ham/lion %1 Mine 
Sample mkenat Morganfield, Kentucky 

,Slunple U~ken by CT&E 

D~e~mpled June 22, 1981 

D~D mce~e~ June 22, 1981 

A~I~ ~ ~. 

Alkalies, dry coal basis 

Water Soluble 

Sodium oxide, Na20, ppm 912 

P~assium oxide, K20 , ppm 141 

Ash in non water soluble coal = 17.75 

% Ash in original sample = 20.68 

Tri-State Svnfuels Project 
Island Creek Coal Company 
Hamilton No. 1 Mine 
Plus 1/4" Rd. Screen Fract/o~ 
IC36 

63-136329 

Non Water Soluble 

923 

5236 

Alkalies calculated to ignited basis from above= 

I,anited basis 

% Sodium oxide, Na20 0.96 

PoUass~um oxide, K20 3.02 

LT/kmc 

, ~  ~ Wmem~rk-,0 
:or  ~fo~ Protlc~,~'~ 

ResDe~..4ulhr 14,Dm *'L*2tCL 
COMMERCIAL TESTING & ENGINEERING CO. 

L. W. TAYLOR Il l, ~ .  C~.%rll O , ~ l i ~  
g-88.  ( : l l w r  m 

O v E R  40 BRANCH LABORATORIES S T R A T E G I C A L L Y  LOCATED IN ~D|NCIPAL. CO&{. MINING AREAS, 
T IDEWATER AND GREAT LAI~E$ PORTS. AN[;) RIVER L, OAOING FACIL IT IES 



DAT£ : I I / 3 9 / ~ t  
SAMPLE NUMBER 

SAMPLE ~ESCRIPTION 
TERMINAL TEHP 

FISHER ASSAY N0 .  

R F 3 - 0 0 0 5  
C1'r:,~X, a b N o .  63-].3632~, IC,36 
932  ~EG, F 
P B 2 3 3 0  

FISCHER ASSAY YIELDS AS ANALYZE~ NORMALIZED 

2 5 7 . 3  
2 9 . 4  

3 . 2  

113,1 
1719-4 

7 9 . 3  
9 . 5  

O IL  ( L B / T O N )  2 5 3 . B  
(GAL /TON)  2 9 . 0  

API  GRAUITY 3 . 2  

GAS (LB/TON) 1 1 1 . 5  
(SCF/TON) 1 6 9 6 . 0  

WATER (LB/TON} 7 B . 2  
(GAL/TO~) 9 . 4  

SS (LB/TON) 1529.2 1550.3 

- |  
|-= 
E~2 

J ~ 

TOTAL (LB/TON~ 1 9 7 2 . 7  2 0 0 0 . 0  

VARIANCE (PC) - 1 . 4  
(LB/IO0 L~} 

GAS (NORMALIZED) (LB/TON) (FA OIL) 
H2 0.98 0.3B 
CO 5.89 2 . 2 9  
C02 14.50 5.64 
H2S 27.26 10.59 
C2 2 9 . 7 3  1 1 . 5 5  
C2 11.82 4.59 
C2- 2.55 0 . 9 9  
C3 a . lS  2.40 
C 3 -  2 . 9 5  1.15 
I - C 4  0 . 8 1  0 . 3 2  
N-C4 2 . 0 4  0 . 7 9  
C 4 -  1 . 9 7  0 . 7 6  
C5 1.50 0.58 
C6 1 . 7 9  0 . 7 0  
C7 0 . 7 0  0 . 2 7  
CB 2 . 4 0  0 . 9 3  
~9 0 . 0 0  0 . 0 0  

ADJUSTED YXEL~S (NORMALIZED) 

C3 & LIGHTER 

SCRUg~ED C 3 t L I S H T E R  
~LE~S CO2 ~ H2S ]  

LB /TON SCF/TON L B / I O 0  LB 
F ~ 0ZL  

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

6 0 . 1  1 2 3 3 . 1  2 3 . 7  

C4 & HIAVIER 2&B.5 105.8 

TOTAL HYDROCARBONS 
INCL. H2 Z CO, LB/TON 
C4 $ HEAVIER (GAL/TON} 

3 2 8 . 6  1 2 9 . 5  

3 !  . 5  

API GRAVITY 6 . 9  

C O I ~ M E R C i A L T E S T I N G  :k, E N G I N E E R I N G  C O .  I)-89. 

FOr "YOu' 1~StlL't"t,Om 

.aKt LtL 



GAS ANALYSIS 

SAMPLE NUMBER 
SAMPLE DESCRIPTION 

FISCHER ASSAY ND. 

R F 3 - 0 0 0 5  
C~r~Z~b1~o. 63-~.36329, ZC36 
PB2330 

I H2 
CO 
CO2 
H2S 
C1 
C2 
C 2 -  
C3 
C 3 -  
I - C 4  
N-C4 
C 4 -  
C5 
C6 
C7 
C8 
C9 
SUM 

COMPONENT MOLE PERCENT 

AVERAGE MOLE WT 

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

1 7 . 6 2  
4 0 . 9 6  

8 . 6 6  
2 . 0 1  
3 . 0 ?  
1.55 
0 . 3 1  
0 . 7 7  
0 . 7 7  
0 . 4 6  
0 . 4 6  
0 . 1 5  
0 . 4 6  
0 . 0 0  

1 0 0 . 0 0  

2 4 . 9 2  

LBS C IN GAS/TON SHALE 

WT. PERCENT TOTAL CARBON 
WT. PERCENT SULFUR 

BTU VALUE OF GAS ( C A L C . )  

C3 ; LIGHTER~ (BTU/SCF) 
SCRUBBED C3 ~ LIGHTER (BTU/SCF) 

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

GROSS 

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

5 7 . 3 9  

5 0 . 7 6  
2 2 . 6 8  

NET 

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

1 0 8 9 . 4 3  

ZEZNCL. H2S S CO2] 

~ l t c x ~  f l  MLne 

ZC~6 
C O M M E R C I A L T E S ~ I N G  & E N G I N E E R I N G  C O .  D - 9 0 .  

• , 9 , t ' l a ,  ~,ODv WIRTL~IPrKeO 
FO- YOU" I~)TI~,O~ 

~66 ztL 



i I i 

k 
TEXAS 
Hous~o~, 

USE DR OF REPORt ~'~A 

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 OI:FIGES: 2"2~ NORI'N LA SALL~ STREE'--, I CHI~AGO~ ILLINOIS 60601 AREA ~DD~ ~12 7;~6-84~ 

~ ? ~ m m m l ~  PLEASE ADDRESS ALL CORRESPONDENCE TO: 
P.O. BOX 752, HENDERSON. KY ¢2420 

OF FICE TEL. 1502} 827-I 187 

EASTERN SYNFUELS ..... August 17, 1981 
TX 77001 

Kind of sample C o a l  Sample identification 
by CT&S C o m p a n y  

reported tO us 
Hamilton #I Mine Tri-State Synfuels Project 

Sample token m Morganfield, Kentucky Island Creek Coal Company 
Hamilton No. 1 Mine 

Sa~nple~at<enby C~&E Minus 1/4" Rd. Screen ~raction 
7C37 

Date sample~ June 22, 1981 

Date received June 22, 1981 Analysis report no. 63-136330 

% Weight % Weight 
PROXIMATE ANALYSIS As received Dry basis ULTIMATE ANALYSIS As received Dry basis 

Moisture 7 . 9 9  XXXXX Moisture 7 . 9 9  X',CCC~ 
Ash 1 9 . 8 6  2 1 . 5 9  Carbon 5 6 . 6 6  6 1 . 5 8  

Volatile 3 2 . 9 7  3 5 . 8  3 Hydrogen 3 . 9 0  4 . 2 4  
Fixed C~rbon 3 9 . 1 8  4 2 . 5 8  Nitrogen 0 . 0 9  0 . 9 8  

1 0 0 . 0 0  Chlorine 0 . 2 3  0 . 2 5  
Btullb. 10232 11120 ~LAF 14182 Su~ur 3.63 3.94 
Sulfur 3.63 3.94 Ash 19.86 21.59 

AI~ as Na:O 0.57 0.62 Oxygen (di~9 6.83 7.42 

SULFUR FORMS MINERAL ANALYSIS OF ASH 

WATER SOLUBLE ALKALIES 

FUS10N TEMPERATURE OF ASH 
Ini¢ial Deformation 

,, c¢~, v,.,;~: So~ening (HAW) 
• ~ ,, c=,~, w , = , ,  Softening {H = ~/=W) 

Fluid 
% EQUILISRIUM MOISTURE 

~ARDG~OVE GRINDABILITY INDEX 
FREE SWELLING INDEX 

Sihce Value 
Base: Aci- Rz',io 6 4 . 2 1  

T:~; Temperature 0 . 4  6 
2 3 4 6  

--. .e~A._D VISCOSITv at critical viscosity 
-_emoeracure o f  2 3 2 0 ° F  = 440 poises 
CO" ~YD~r Pf~eC'[,OP, 

l 0G.  ~0Weight~g0n0t~as,s 

Pyritic Sulfur 2 . 1 0  2 . 2 8  Silica, SiO: 4 6 . 8 8  
Sulfate Sulfur 0 . 0 4  0 . 0 4  Alumina, AI=O= 1 7 . 5 8  

Organic Su,'fur 1 . 4 9  ! .  62  "r.ania, 1iO= 0 . 7 8  

3.94 
Ferric oxide, Feb.O,. 

Lime. CoO 1 7 . 0 2  
Na:O XXXX X:C~X Magnesia, MgO 7 . 8 9  

K:O TJCY, X XXXX 1.2 3 
Potassium oxide, K=O 

Reducing Oxidizing Sodium oxide. Na:O 2 . 6 5  

2 0 3 0  °F 2 4 7 0  °F 1 . 1 5  
°F Sulfur trioxide, SO~ 

2 0 8 0  °F 2 5 1 0  OF Phos. pentoxide, P:O: 4 . 2 7  . 
2 1 2 0  ©F 2 5 3 0  0 18 

©F =F Strontium OxiDe. SrO " 
2 2 7 0  2 5 9 0  0 00  
7 . 2 8  Barium Oxide. BaO - 

_ _. _~ .  Manganese Oxide. Mn=O. 0 . 2 8  
60.9 at 6.62% Mo~=u~e 0 09 
2 1/2 UndelermineC - 

0 . 0 0  
Fouling Index ~. 00"0"0~-0~. 0 

Staaoing lnclex 0 . 5  ~ -  - - 
Resoecffultv subm,zte~-." i . 8 ~ ~ - ~ " - ' ~ ¢ "  
COMMERCIAL TESTING & ENGINEERING CO. ~p=~ ' - ]  , ~  

L. W. TAYLOR I I I. Maturer. Centre: D.~,dKmn ~ -~ 

OVER 40 ERAt~CH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS. 
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADIt~G FACILITIES 



| II1~4 

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 .  
O [ q E ~ A ~  ~ I C E S  1 ~ 1  NORT~ LA SAt*L|  S "t*I~I[L~T, GHIGAOO. I~ . t lN~ l$  111~01 AREA G ~  :112 

TEXAS EASTERN SYNFUE" S, INC. 
Houston, TX 77001 

Lt - 
m~- i  qme  

in ,,,• ,, ,=,, 

PLEASE ADDRESS A L L  COIqRES~IeONDENC| T O  
PD.  BOX 7$2 .  HENDERSON.  K'Y 4124~0 

OFFICF. T [ L .  (S0~J ~ : [ ~ ' . l l r J  

J a n u a r y  4 ,  19 82 

, , ~ l e  idanlllicallon 

CT&E Company 

IOnd ¢~ sample 
reporle~ to us 

Sample taken at 

Sample taken by 

Coal 

Hamil:on #i Mine 
Morg~field, Kentucky 

CT&E 

Tri-State Synfuels Projec~ 
Island Creek Coal C o m p a n y  
Ham/luon %1 Mine 
Y~nus 1/4" Rd. Screen Fraction 
IC37 

Dmeum~ed june 22, 1981. 

D~e ~c~v~ June 22, 19-~! 

Amdysisrlmort~. 6 3 - 1 3 6 3 3 0  

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

As Received Dry Basis 

Moisuure, % 7.99 XXXX 

Fluorine (F) I, .uc j /g  130 140 

Mercury (Hg) 2, ~g/g 0.01 0.01 

i. 

. 

Preparation by oxy. gen bomb combustion; analysis by 
ion selective elec-crode. ASTM, Part 26, D3761-79 

~repar,-.tion by oxygen train combustion; analysis by 
flameless cold vapor atomic absorption s~ctroscopy. 
ASTM, Part 26, D3684-78 

:O" v l l~ "  P-011~..,O- 

Qesm~-~.ful;v ~ t t e t : .  ~ ~ ~  
C O U M E R C I A L  TESTING & E N G I N E E R I N G  CO. 

L ~ " :A, , :~ ,:. w,-,,w- ~..~,, :>....,.~ D-92. 

S I , r .  | .m l  & v "~ ,t. • I ) I  • OA J. , - ~ m | a . S  L |  a A  : l  ES - - - - . . . .  = " . =  ,% - . ' :  . . ' . "  . v . - v i a  4 :  I n n , • " -  . 2 " ' 
~. 114a. I[Irl ~ •  --  --  A. J % . . ,  ~ _  - ; , , s E A  . ~ c E S  p = s - S  A % =  • r E =  . =  .~ " ; & ' . : _ " . l ! ~  



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.  
G[NI [RAL  OFFi"]~S; 228 NORTH LA SAI.LE STREET, CHICAGO. I I .LINOIS II0~01 AREA ~OOL ~ '~12 

~ T ~ _ . .  P~S~SE ~DORESS ~ -  C0R.ESPONDENC=_'r0 
P.0 .  B O X  7 5 2 .  H E N D E R S O N .  K Y  4 2 4 2 0  

TEXAS EASTERN SYNFUELS --=,.~ 
Houston, TX 77001 August 17, 1981 

Kind of sample 
reporte~ to us 

,'Sample taken at 

Sample taken by 

Date sample,~ 

Dine receive~ 

Coal 

~amilt~n #i Mine 
Morganfie!d, Kentucky 

CT&E 

June 22, 19Sl 

June 22, 1981 

SampMide~ifi~tion 
by CT&E Company 

Tr£-State Synfuels ~roject 
Island Creek Coal Company 
Hamilton No. i Mine 
Minus 1/4" Rd. Screen Fraction 
IC37 

A n t i . i s  r e ~  no. 

Alkalies, dry coal basis 
Water Soluble 

Sodium oxide, Na20, ppm 1121 

Potassium oxide, K20, ppm 143 

Ash in non water soluble coal = 18.85 

% Ash in original sample = 21.59 

63-136330 

Non Water Soluble 

924 

5467 

Alkalies calculated to 

% Sodium oxide, Na20 

% Potassium oxide, E20 

ignited basis from above= 

I~nited basis 

i. 01 

2.97 

LT/kmc 

: 0 "  ~"O~l" III~I:)I~C'I+t~- 

F~es.,~.~'lull¥ |l.P~'rlCCTe~. . . .  - : . - .  

L. W "r~,,wLOR m .  ~ - .  ~ '~*~n D.,-,s,o'~ - ' ~ -  -"  

* " D~.m S & * ~ 2  ~IVE Ill "-- -~" . ' 



~RMPLE HU;;PF.  PF2-GgGG 
2RMF'LE DE~CPIFTIG:, C1'r~I, abBo. 

TERMII~L IbMF" 932 DEG. F 
FISHER R~$RY H~. P~2318 

FISCHER R~3RY YIELD~ R~ RMRL~E~ 

OIL (L~/TDM) 240.2 
(GRL/TDH) 27.5 

RPI GRRVITY 4.0 

GR3 {LB/ ' rOH)  1 0 1 . 7  
{~CF/TDH) 1581.0 

WRTEP (LB/TDM) 76.9 
~6RL/TDI'I) 9.2 

~3 ~L~/I"DN) 1554.7 

TDTRL ( L ~ / T D H )  1973.4 

VRRIRHCE (PC) - 1 . 3  

GRS (HDPMRLZZE~) <L~/TOH> 
H2 1.10 
CD 5.85 
C[]~ I~.04 
H23 2 6 . 4 4  
C1 25.53 
C2 10.10 
C2-  2 . 3 0  
C3 4 . 6 0  
C3 -  2 . 8 3  
I-C4 0.43 
H-C4 1 . 3 0  
C4-  2 . 0 9  
C5 1.06 
C6 0 . 6 3  
C7 0 . 7 4  
C8 0 . 0 0  
C9 0 . 0 0  

RDJU~TF.JD YIEL.P~ (HDRMRLZZE~) LB/TDM ~CF/TOH 

C3 ~ LIGHTER 96.8 1~.5.6=; 

• CRU~E~ C3~LISHTER 52.3 1116.2 
£LE~S CD2 & H2~3 

C4 & HERVZER ~ 4 ~ . 7  

TDTRL HY~PDCRR2DH~ 3 0 ~ . 0  
IHCL .  H2 ~ CQ, L B / T D H "  
C4 ~ HERVZER (GRL/TDH) ~ . 1  

API  6RRVITY 6.~ 

DRTE 

63-].36330, ZC3? 

HDRMRL I ZE]) 

243.4 
27.9 
4.0 

103.1 
1602.3 

7 8 .  (' 
9 . 3  

1575.6 

2 0 0 0 . 0  

: 11/4 /~1 

( L ) / 1 0 0  L]~) 
(FR O I L )  

0 . 4 5  
2 . 4 0  
7 . 4 1  

1 0 . 8 6  
1 0 . 4 9  

4 . 1 5  
O. 9 4  
1 . 8 9  
1 . 1 6  
0 . 1 8  
0 . 5 3  
0 . 8 6  
0 .  -1.4 
0.L=~ 
0 . 3 0  
0 . 0 0  
0 . 0 0  

L I V 1 0 0  L 2  
F R O I L  
4 0 . 3  

2 1 . 8  

1 0 4 . 0  

1 2 5 . 7  

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 .  D-9~. 

" "  zTF.. ql4 



I i 

6R~ RItRL%'~ 13 

":RMPLE riUMt:EF. T 
; ArlF'LK I~E¢CRIPT I OH 
F I ~CHEF: R ~ R Y  MD. 

F ;:'~-E 96E. 
C2&E Lab No. 

COHF'DHEMT MOLE 
H2 
CO 
C02 
H23 
C1 
C2 
C2-  
C3 

I - C 4  
MLC< 
C 4 -  
C 5  
C6 
C7 
C~ 
C9 
~UM 

RVERR~E MOLE WT 

PERCEr~T 
1~. o5 
4.94 
9.70 

1~.34 
37.74 
7.94 
1.94 
E. 47 
1.59 
0.18 
0 . 5 3  
0 . 8 ~  
~ . 3 5  
0.18 

0 . 0 0  
• 0 . 0 0  

1 0 0 . 0 0  

24.37 

63-]36330, 

L ~  C IM 6R3/TOH SHALE 

!~T. PE~CEHT TDTRL CRRBOH 
UT. F'ERCEHT ~ULFUR 

~TU VALUE OF GRS <CRLC.) 

C3 & L~GHTER~ <~TU,~'CCF> 
~CRU~ED C3 ~ LIGHTER <ETU/SCF) 

WHOLE G~2~ (~TU/~CF> 
~CRU~BED WHOLE 6R~ <~TU/~CF> 
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