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ABSTRACT 

The primary goal of this research is to produce a pellet fuel from low-sulfur Illinais 
coal fines which could burn with emissions of less than 1.8 lbs S02/106 Btu in stoker- 
fired boilers. The significance of 1.8 lbs SOJ106 Btu is that in the Chicago (9 
counties) and St. Louis (2 counties) metropolitan areas, industrial users of coal 
currently must comply with this level of emissions. Stokers are an attractive market 
for pellets because pellets are well-suited for this application and because western 
coal is not a competitor in the stoker market. Compliance stoker fuels come from 
locations such as Kentucky and West Virginia and the price for fuels from these 
locations is high relative to the current price of Illinois coal. This market offers the 
most attractive near-term economic environment for commercialization of 
pelletization technology. 

For this effort, we will be investigating the use of fines from two Illinois mines which 
currently mine relatively low-sulfur reserves and that discard their fines fraction 
(minus 100 mesh). The research will involve investigation of multiple unit operations 
including column flotation, filtration and pellet production. The end result of the 
effort will allow for an evaluation of the commercial viability of the approach. 

Previously it has been decided that corn starch would be used as binder and a roller- 
and-die mill would be used for pellet manufacture. A quality stach binder has been 
identified and tested. To potentially lower binder costs, a starch that costs about 
50% of the high quality starch was tested. Results indicate that the lower cost starch 
will not lower binder cost because more is required to produce a comparable quality 
pellet. Also, a petroleum in water emulsion was evaluated as a potential binder. The 
compound seemed to have adhesive properties but was found to be a poor binder. 
Arrangements have been made to collect a waste slurry sample from the mine 
previously described. The sample will be collected early next quarter. 



EXECUTIVE SUMMARY 

Each year in Illinois, approximately 5% of the state’s annual production of coal, 
which represents about 2 million tons of recoverable coal fines, is discarded (1). To 
recover currently discarded coal fines, column flotation is a technology that is 
developing and beginning to be applied on an industrial scale. Although column 
flotation has considerable promise as a method of recovering coal fines, the product 
from the process even after filtering still contains an appreciable amount of moisture. 

Wet fines are undesirable from the utility’s perspective because in the winter they can 
freeze causing problems in coal handling; in the summer the fines can dry and be 
carried off by the wind. Because of these properties, many utilities refuse to accept 
a significant fraction of wet coal fines with the product they buy. Thus at many 
mines, practical size enlargement processes are essential for the successful marketing 
of coal fines. However, no size enlargement process will be applied unless the 
resulting product can be profitably marketed. 

The goal of this research is to produce a pellet fuel from low-sulfur Illinois coal fines 
which could burn with emissions of less than 1.8 lbs S02/106 Btu in stoker-fired 
boilers. The significance of 1.8 Ibs S02/106 Btu is that in the Chicago (9 counties) 
and St. Louis (2 counties) metropolitan areas, industrial users of coal currently must 
comply with this level of emissions. Industrial stoker-fired boilers are an attractive 
market for pellets because pellets are well-suited for this application and because 
western coal is not a competitor in the stoker market. Compliance stoker fuels come 
from locations such as Kentucky and West Virginia and the price for fuels from these 
locations is high relative to the current price of Illinois coal. This market offers the 
most attractive near-term economic environment for commercialization of 
pelletization technology. 

For this effort, we will be using fines from an Illinois mine which currently mine 
relatively low-sulfur reserves and that discard its minus 60 mesh fines fractions. The 
sulfur content of the utility coal from this mines correspons to a sulfur dioxide 
emissions levelof about 2.0 Ibs S02/106 Btu. Although the utility coal does not meet 
the 1.8 Ibs S02/106 Btu standard, the fines fractions have the potential to meet this 
level of emissions because increased amounts of inorganic sulfur (pyrite) can be 
removed by column flotation. This research will involve investigation of multiple unit 
operations including column flotation, filtration and pellet production. The end result 
of the effort will allow for an evaluation of the commercial viability of the approach. 

Previously it has been decided that corn starch would be used as binder and a roller- 
and-die mill would be used for pellet manufacture. A quality stach binder has been 
identified and tested. To potentially lower binder costs, a starch that costs about one- 
half of the high quality starch was tested. Results indicate that the lower cost starch 
will not lower binder cost because more is required to produce a comparable quality 
pellet. Although both starches were from Illinois based grain processing facilities, 
there was considerable variance in binding properties of the starches. 



A petroleum in water emulsion was also evaluated as a potential binder. The 
compound is used for repairing asphalt and does not have to be heated for 
application. The compound seemed to have adhesive properties but was found to 
be a poor binder. The compound will be tested next quarter in combination with 
corn starch to determine the potential to produce strong and "weatherproofed" 
pellets. Corn starch is not noted to produce pellets with superior weatherability 
characteristics. 

Also this quarter, arrangements were made to collect a waste slurry sample from the 
mine previously described. The sample will be collected early next quarter. At this 
mine, the minus 60 mesh fines fraction is currently discarded. The coal company is 
considering adding circuitry to recover these fines so the column flotation testing 
scheduled for next quarter is quite timely. 

1. Bhagwat, S. B., Baxter, J. W., Khan, L. H., Curran L. M. and Rice, R. J., Final 
Report to Illinois Department of Natural Resources, ILENREE-ER 89/15, 
Pg. 2- 
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OBJECTIVES 

It is desired to produce a quality pellet fuel acceptable for use in a stoker-fired boiler. 
To accomplish the project objective, the following will be studied 

A. 

B. 

C. 

D. 

Based 

Column Flotation- this work will be performed at SIU under the direction of 
Dr. Rick Honaker. A Monterey fine coal waste sample will be collected and 
transported to SIU to be cleaned by column flotation under the direction of 
Dr. Honaker. 

Filtration Testing- filtration testing will be conducted in apparatus simulating 
belt filtration using sample from column flotation. 

Pelletization Testing- pellets will be produced by a laboratory roller-and-die 
pellet mill. 

Pellet Characterization- pellets will be characterized for physical characteristics 
such as strength, impact resistance and weatherability. Pellets will also be 
characterized for chemical characteristics such as the ash fusion temperature, 
free swelling index and ash composition (to determine the base to acid ratio). 
The objective is to develop a pellet formulation which results in the optimum 
physical and chemical properties at the lowest overall pellet cost. 

on the above information, flowsheets involving flotation, filtration and 
pelletization will be prepared. 

INTRODUCTION A N D  BACKGROUND 

This research represents a continued progression from research to development for 
the pellet production and combustion research program at the ISGS (2,3,4,5). The 
proposed research also represents a continuation of four previous ICCI-funded 
research projects with total ICCI funding of over $348,000 related to the production 
and combustion of pellet fuels produced from Illinois coal fines. The Army 
Construction Engineering Research Lab (CERL) has also contributed $40,000 to the 
research. Two of the previous projects have been funded in the coal cleaning 
research category, two in combustion. Each has had both pellet production and 
pellet combustion tasks. 

The ISGS program has, from the outset, been multi-process oriented, considering all 
operations required to recover and successfully market pellets derived from Illinois 
coal fines. Operations considered have been: flotation, dewatering, size enlargement 
and combustion. The recently completed ICCI funded research project also had a 
market analysis task. The market analysis was for pellets produced from low-sulfur 
coal fines and was a precursor to this work. 
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EXPERIMENTAL 

Procedures 

Pellet Production: Pellets were prepared at the ISGS Applied Research Laboratory 
using a laboratory version of a California Pellet Mill (CPM), a roller-and-die 
extrusion pelleting machine (6). The coal used this quarter was IBC-106 from the 
Illinois Basin Coal Sample Program. The coal was dry ground to a mean particle size 
of 90 microns in a batch rod mill measuring 14” inside diameter by 24” in length. 
Water and binder were added to the coal and mixed in a Hobart mixer in a 20 quart 
mixing bowl. 

Phvsical Characterization of Pellets 

Crushing Strength - A Geotest model S2013 was used for strength testing. For each 
test, a pellet was positioned on its side, a force applied at 0.25 cm/rninute and load 
at failure in lb-f (pounds-force) recorded. For each result reported, six pellets were 
tested (unless otherwise noted). The high and low values were discarded and the 
result reported is the average of four tests. 

Pellet strength is reported in terms of diametral compression. For pellets to be 
characterized in this manner, conversion fi-om lb-f to psi is accomplished by use of 
the following formula. 

Strength (psi) = 2 (Load) 
3.14 (Diameter) (Length) 

The diameter of each pellet corresponds to the die opening of the CPM. The length 
of each pellet was measured by use of a digital micrometer. Because a CPM 
produces pellets with irregular ends, the ends of each pellet were sanded to produce 
planar surfaces. Use of this formula allows cylindrical pellets of different diameters 
and lengths to be evaluated for compressive strength on a similar basis. 

Pellet Moisture - Representative pellets were selected and placed on a hot plate at 
105 “C until weight loss due to evaporation ceased. The per cent moisture was then 
calculated. 

RESULTS AND DISCUSSION 

At the Monterey Coal Company’s Hornsby mine the minus 100 mesh coal fines are 
currently discarded. The coal at this mine is relatively low in sulfur and chlorine. 
Being low in both sulfur and chlorine is unusual for an Illinois coal as many of 
Illinois’ low sulfur coals are relatively high in chlorine. The fines from this mine, if 
recovered and effectively cleaned by column flotation, potentially are a very desirable 
fuel. 
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In pellet form, they have potential to be a valuable stoker fuel. It is the goal of this 
research is to produce a pellet stoker fuel which could burn with emissions of less 
than 1.8 lbs S02/106 Btu. Column flotation has significant potential to produce a 
filter cake with a sulfur and thermal content which would correspond to this level of 
emissions. The significance of 1.8 lbs S02/106 Btu is that in the Chicago (9 counties) 
and St. Louis (2 counties) metropolitan areas, industrial users of coal currently must 
comply with this level of emissions. Stokers are an attractive market for pellets 
because pellets are well-suited for this application and because Powder River Basin 
coal is not a competitor in the stoker market. Compliance stoker fuels come from 
locations such as Kentucky and West Virginia and the price for fuels from these 
locations is high relative to the current price of Illinois coal. This market offers the 
most attractive near-term economic environment for commercialization of 
pelletization technology. 

Pelletization can be performed with a variety of equipment and binders. Both the 
ISGS (4) and Battelle, Columbus (7) have determined that a roller-and-die pellet mill 
is well-suited for pelletizing fine coal in filter cake form. The ISGS has shown that 
calcium hydroxide can be effectively utilized as a bindedsorbent in cases where a 
reduction in the emissions of sulfur dioxide increase the value of the fuel (2,3,4,5). 
For the Monterey mine waste coal fines, a reduction in sulfur emissions does not 
increase the value of the fuel and because calcium hydroxide can increase the ash 
content of the pellet fuel and lower the ash fusion temperature which is not desirable 
in a stoker, there are advantages to using a binder(s) other than calcium hydroxide. 

A binder that has been demonstrated to be effective for coal fines is corn starch 
(4,7). Pellets formed using a sufficient quantity of corn starch are strong when air 
dried but the pellets have relatively poor response to outdoor storage, particularly in 
regard to maintaining their integrity in rainy, wet conditions. When producing a 
stoker fuel it is desirable and most likely necessary to produce pellets which posses 
both strength and good "weatherability" characteristics. Determining methodology for 
producing pellets with both of these characteristics is a major thrust of this research. 

To develop a method(s) for achieving this goal, an extensive review of relevant 
literature was conducted. Results from previous pelletization work performed by the 
principal investigator for this research (4), work performed by Battelle, Columbus (7) 
and work performed by the Department of Energy (8) have been the most 
applicable. In Battelle's work, several binders were evaluated for coal pelletization 
including corn starch, lignin sulfonate, soya residue, asphalt emulsion and a petroleum 
liquid emulsion with the trade name of SHUR BOND. Two binders were 
recommended-corn starch and SHUR BOND. Corn starch in the amount of 2 wt% 
was determined to produce strong pellets but the "weatherability 'I characteristics of 
the pellets were not as good as for the pellets containing 4.5 wt% SHUR BOND as 
a binder. The pellets containing SHUR BOND were not very strong though and in 
fact were significantly weaker than the pellets formed with corn starch. 

Battelle's work was followed up by the ISGS (4); both SHUR BOND and corn starch 



Table 1 - Results from Binder Study on 28x0 Mesh Illinois No. 5 
Seam Coal Fines. Values Listed are for Diametral Compression. 

B i n d e r  3.125 6,250 12,500 18,750 

i 

4 

samples were obtained from Battelle’s supplier. Pellets were formed using a 
hydraulic press at several compaction pressures. The results are shown in Table 1. 

As may be observed, SHUR BOND does not produce pellets with strengths greater 
than the strengths of pellets formed without binder. The corn starch on the other 
hand does improve the strength of the pellets considerably when the pellets are dried. 
The green strengths of the pellets using corn starch and SIIUR BOND are poor. 
The data indicates that SHUR BOND has minimal adhesive properties if any and 
that corn starch has excellent adhesive properties but the pellets must be dried to 
some extent for the pellets to achieve strength. The reported benefit of SHUR 
BOND (7) is likely only an improvement in weatherability. Based on this data, the 
potential success of a two component binder system is apparent. 

No B i n d e r  green 0 0 0.6 I 1.2 

I r I I ! 5.7 !I d r i e d  6.0 8.0 7.1 

1% corn starch 

2% c o r n  starch 

green  0 0 0.3 0.8 

d r i e d  26.0 31.9 26.8 27.8 

green 0 0 0 0 
7 

2.5% SHUR BOND 

5.0% SHUR BOND 

d r i e d  60.3 68.0 62.8 60.2 

green  0 0 0.7 0.6 

d r i e d  3.5 3.4 3.6 4.5 

green 0 0.1 1.4 1.9 

10% SHUR BONO 

The meaning of the above results obtained using a hydraulic press are limited in 
application to commercial pellet production. A roller-and-die mill is a commercial 
method of pellet production and data generated using this mil1 can be interpreted to 
evaluate feasibility and economics of commercial pellet production. In Table 2 (4) 
are results for tests performed using a hydraulic press to form pellets and in Table 
3 are results for pellets formed the previous quarter using a roller-and-die pellet mill. 
For both methods of pellet production, IBC-106 was the feed coal and corn starch 
in the amount of 2 wt% was used as binder. For the pellets formed using the 
hydraulic press, strengths are reported for tests performed at several particle sizes 
and compaction pressures. The pellets were 1/2-inch in diameter. The results for 
pellets formed with the roller-and-die pellet mill are for a mean feed particle size of 

0 

d r i e d  0 0 0.7 

areen 0 0 0 

d r i e d  0.1 0 0.3 0.3 
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Compaction 
Pressure 

90 microns which is in the mid range of the results reported for the pellets formed 
using the hydraulic press. The pellets were 3/8-inch in diameter but can be compared 
to the 1/2-inch hydraulic press pellets because the diametral compression formula was 
used (see procedures section). 

Mean Particle Size I 2% Corn Starch II 
(microns) 

As seen, the pellets formed using the roller-and-die mill are significantly stronger than 
those formed using the hydraulic press even at the highest compaction pressure. This 
data illustrates how effective a roller-and-die pellet mill is for wet coal fines such as 
would be produced by column flotation. The superior performance for the pellet mill 
can be attributed to the nature of the pelleting action produced by such a mill. In 
a roller-and-die mill, pellets are formed by a combination of a roll force, a radial 
force and a tangential force (6). These forces are not applied in a uniaxial direction 
as the force applied by a hydraulic press or for an extruder. This results in a high 
total compaction pressure and better particle packing which results in stronger 
pellets. 

. 

Table 2 - Results from a Particle Size Study for Pellets Formed with 2 wt% Corn 
Starch. Pellets were Formed Using a Hydraulic Press. Strengths Reported are for 
Diametral Compression Tests. 

40 7.6 32.4 

18,750 psi 
vacuum dried 

Green I Dried il 

200 2.6 47.6 

90 4.6 39.2 

6,250 psi 

31.4 

8.1 34.2 

40 

12,500 psi 

8.1 34.2 I 

I 200 I 1.8 I 54.0 ll 
I 2.4 I 36.6 

18,750 psi 
air dried 

I 200 I 37.9 II 
I 9 0  35.1 

38.2 
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Table 3. Results from Tests Performed on IBC-106 Using a Roller-and-Die 
Pellet Mill and 2 Wt% Corn Starch. Strengths are for Diametral Compression 
Tests and are for 3/8- inch Diameter Pellets. Figures in Parentheses are Pellet 
Moisture Contents. 

Green Strength 

One Day Cured Strength 

Two Day Strength 

Three Day Strength 

Dried Strength* 

Pellet Strength-psi (pellet moisture%) 

15.4 (20.3) 

91.9 (7.7) 

91.1 (4.4) 

142.9 (2.3) 

143.2 (1.0) 

* Pellet strength after drying in a vacuum drier at 70 ' C  for one hour at a 
pressure of approximately 125 mm Hg absolute. 

The promise of pelletizing coal filter cake via a roller-and-die pellet mill and a two 
component binder system of corn starch and SHUR BOND emerges from the 
previous discussion. The SHUR BOND used by Battelle was manufactured by 
Sherex Chemical Company in Dublin, Ohio. It was desired to obtain a 5-gallon 
supply of SHUR BOND for larger scale testing but in pursuing this option it was 
learned that Sherex was purchased by Witco Chemical Company and SHUR BOND 
is no longer produced. A search was performed to locate a viable alternative to 
S H U R  BOND. The search was successful and a promising alternative was located 
with the trade name of COHEREX. COHEREX is sold as a dust control agent. It 
is a petroleum water emulsion that is totally miscible with water but when dried it is 
no longer water soluble. Product literature states that when dry COHEREX is not 
dissolved by rain or other casual water. These properties are ideal for a coal pellet 
"weatherproofing" agent. The product can be diluted and applied to coal pellets in 
a number of manners. The manufacturer of this chemical is Golden Bear Inc. and 
quite desirably, the chemical is manufactured in Illinois by a licensee of Golden Bear. 
A sample of this chemical has been ordered and has been shipped to the ISGS. 

From Golden Bear Inc. we also obtained another product called CRF crack filler. 
The product is used for repairing cracks in asphalt. The compound is quite 
and seemed to be a good candidate as a binder. Tests were run to investigate this 
potential. Once again IBC-106 was used as the feed coal. The results are in Tables 
4 and 5. Results are listed for two compression ratios and for 1 and 2% CRF as 
binder. 

- _  

A roller-and-die mill can have dies with varying hole (pellet) diameters and die 
thickness. At a particular hole diameter as the thickness of the die increases, the 
compression ratio increases. If the compression ratio is too low, poor quality pellets 
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Green Strength 

One Day Strength 

Dried Strength 

are formed, or in some cases, no pellets are formed and the coal simply passes 
through the die. If the compression ratio is too high, the die may jam. The range 
of compression ratios that can be used is a function of the feed moisture content and 
the binder used. Corn starch serves as a lubricant and allows for a range of 
compression ratios to be tested. When using calcium hydroxide as a binder, the 
range of compression ratios that can be used is smaller. 

1 1/4" Die Diameter 1 1/2" Die Diameter 
(1% CRF) (1% CRF) 

12.0 (20.3) 11.6 (20.4) 

13.7 (10.8) 11.9 (11.5) 
22.3 (3.4) 13.6 (3.1) 

The data indicate that CRF is not a good binder when compared to the results 
reported in Table 3 for a starch binder. The results were poor at both compression 
ratios and at both 1 and 2% CRF levels. CRF will be tested in tandem with corn 
starch to determine if it has good 'bveatherproofing" qualities. 

Green Strength 

Table 4. Results from Tests Performed Using 1% CRF Crack Filler as a Binder at 
Two Die Thicknesses (1 1/4" and 1 1/2"). Different Die Thicknesses Correspond 
to Different Compression Ratios. Figures in Parentheses are Pellet Moisture 
Contents. LBC-106 Coal Used. 

Pellet Strength-psi (pellet moisture%) 

2.9 (22.5) 

One Day Cured Strength 

Dried strength 

Table 5. Results from Tests Using 2% CRF as a Binder at a 1 1/4" Die 
Thickness. Figures in Parentheses are Pellet Moisture Contents. IBC-106 Coal 
Used. 

11.5 (11.3) 

11.4 (2.6) 

Tests were also run to determine if we could locate a lower cost starch binder. A 
binder was located which costs about 50% of the cost of the starch binder used for 
the results in Table 3. As can be observed, the lower cost binder produces 
weaker pellets even when more starch is used indicating that there is little 
potential for cost savings. These results indicate that picking a quality starch is 
important when making pellets and that cheaper does not correspond to reduced 
binder costs. Both of these binders were from Illinois based grain processing 
facilities. 
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Table 6. Results from Tests Using 3% Starch as a Binder. The Starch for These 
Results Cost about One Half that of the Starch Used for the Results in Table 3. 
IBC-106 Coal Used. Figures in Parentheses are Pellet Moisture Contents. 

1 I Pellet Strength-psi (pellet moisture %) It 
Green Strength 5.3 (21.5) 

One Day Cured Strength 28 (9.7) 

Dried Strength 36.6 (4.2) 

Further progress would have been made on pellet testing this quarter but delays 
were experienced due to two factors. One the Applied Researh Laboratory is 
undergoing extensive remodeling which necessitated evacuation of the building. 
Pelletization test facilities were moved to alternate locations as the locations 
where this equipment were at the Applied Lab were under construction. The shut 
doen due to constuction and moving were considerable. Also, the transfer case on 
the gear box of the grinding mill we use to grind IBC-106 broke soon after were 
got our pellet facilities moved. To repair the mill would cost about $1,000 and we 
will not able to funds to repair the mill until near the end of the fiscal year and 
this will depend upon availability of funds at that time. To obtain fines for pellet 
testing we sent one barrel of coal to Particle Reduction Services. The coal was 
ground and received at the Geological Survey a few days before the end of the 
quarter. With the arrival of the coal, we will be able to resume making pellets. 
Desite the delays, we hope to be able to complete the majority of the work we 
feel is necessary by the end of next quarter. Our focus will be on investigating the 
two component binding system of corn starch in combination with either 
COHEREX or CRF. 

While the grinding mill was down we hoped to be able to arrange for the 
collection of the waste slurry sample from Monterey Coal. Our contact at the 
plant wished for us to collect the sample in June and we have made arrangements 
for doing so. The Monterey mine representsa a good opportunity for research to 
positively impact an Illinois coal mine in the near term. Monterey currently 
discards its minus 60 mesh fines and is considereing adding cicuitry to recover 
them. Currently, they are favoring conventional sub-aeration cells. If a flotation 
column can be demonstrated to be technically and economically superior to 
Monterey’s current plans, this location represents a good location for technology 
transfer from the State’s program of research to Monterey coal. Every effort will 
be made to assist Monterey in evaluating fines recovery at their plant. 
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CONCLUSIONS 

In spite of the delays discussed above, the work is progressing well. We are working 
on fines recovery and utilization with an Illinois coal company that is considering 
installing a fines recovery circuit. For pelletization we have identified a promising 
binder combination-corn starch in combination with a petroleum based compound 
and we are making pellets with a pellet mill that has been demonstrated to be 
effective at making pellets at the commercial level. Next quarter we will report the 
flotation and filtration results and further investigate the two component binder 
system. We will also test the effect of feed moisture content on both the green and 
cured pellet strengths. The results will allow for an evaluation of how effectively the 
filtration and pelletization steps can be integrated. This information will allow for a 
flowsheet to be constructed for fines recovery and pelletization. 

DISCLAIMER STATEMENT 

"This report was prepared by David Rapp and the Illinois State Geological Survey 
with support, impart by grants made possible by the U.S. Department of Energy 
Cooperative Agreement Number DE-FC22-92PC92521 and the Illinois Department 
of Energy through the Illinois Coal Development Board and the Illinois Clean Coal 
Institute. Neither David Rapp and the Illinois State Geological Survey nor any of its 
subcontractors nor the U.S. Department of Energy , Illinois Department of Energy 
& Natural Resources, Illinois Coal Development Board, Illinois Clean Coal Institute, 
nor any person acting on behalf of either: 

(A) Makes any warranty of representation, express or impled, with respect to the 
accuracy, completeness, or usefulness of the information contained in this 
report, or that the use of any information, apparatus, method, or process 
disclosed in this report may not infringe privately-owned rights; or 

(B) Assumes any liabilities with respect to the use of, or for damages resulting 
from the use of, any information, apparatus, method or process disclosed in 
this report. 

Reference herein to any specific commercial product, process, or service by 
tfade name, trademark, manufacturer, or otherwise, does not necessarily 
constitute or imply its endorsement, recommendation, or favoring by the US. 
Department of Energy. The news and opinions of authors expressed herein 
do not necessarily state or reflect those of the U.S. Department of Energy. 

Notice to Journalists and Publishers: If you borrow information from any part of 
this report, you must include a statement about the DOE and Illinois cost-sharing 
support of the project. 
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SCHEDULE OF PROJECT MILESTONES 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

X 

X 

X 

X 

X 

X 

X 

I 

X 

X 

S 0 N D J F M A M J J A 

Mi 1 estones: 

A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 
I .  
J. 

Task 1- AMAX Wabash Sample 
Subtask A- Sample co l lec t ion  and character izat ion 
Subtask B- F i l t r a t i o n  t e s t i n g  
Subtask C- Pe l le t iza t ion  t e s t i n g  
Task 2- Monterey Sample 
Subtask A- Sample co l lec t ion  and Characterization 
Subtask B- F i l t r a t i o n  t e s t i n g  
Subtask C- Pe l le t iza t ion  Testing 
Task 3- Data Analysis and Report Preparation 
Technical and project  management reports  prepared and submitted 

Note: Originally i t  was planned t h a t  we would obtain sample from the 
Wabash mine from Dr. Rick Honaker of SIU from column f l o t a t i o n  work he 
was scheduled t o  perform on t h e  Wabash sample as  par t  of an ICCI funded 
research project  t h a t  ended 8/31/94. Dr. Honaker was unable t o  obtain 
sample from the Wabash mine due t o  r e s t r a i n t s  on manpower a v a i l a b i l t y  a t  
the Wabash mine. Cyprus-Amax coal company reorganized and not as  many 
personnel a r e  l e f t  t o  a s s i s t  researchers in col lect ing sample. Because 
we were not able t o  obtain sample, we were not able t o  perform the  
f i l t r a t i o n  t e s t s  i n  Subtask B. The major emphasis f o r  this project  wil l  
be on preparing a s toker  fuel f o r  appl icat ion t o  the Monterey Hornsby 
mine which i s  lower i n  b o t h  s u l f u r  and chlorine than the Wabash mine 
coal.  



2 

EXPENDITURES - EXHIBIT B 

4 

Quarter* 

Sep. 1, 1994 
t o  

Nov. 30, 1994 

Sep. 1, 1994 
t o  

Feb. 28, 1995 

Sep. 1, 1994 
t o  

Mav 31, 1995 

Cumulative Projected and Estimated Expenditures by Quarter 

Types of Direct Fringe I Cost 1 Labor I Benefits  

8,055 

Aug. 31, 1995 I Estimated I 
*Cumulative by Quarter 

An e r ro r  was made l a s t  quarter  in assigning $3,621 as expended f o r  Other Direct Costs when in  f ac t  t he re  were no expenditures. 
The adjustment f o r  tha t  e r r o r  has been made. 
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COSTS BY QUARTER - EXHIBIT C 
Production of a Pellet Fuel 
from Illinois Coal Fines 

0 
Sept 1 Nov 30 Feb 28 May 31 Aug 31 

$50,288 
0 Projected Expenditures - -  - -  - - - - - - - - - -  - - - -  - 

Actual Expenditures $34,708 

Total lCCl Award $ $66,140 
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