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ABSTRACT

A filtration sysem is needed to effectivdy dewater fine-grained cod that has been
cleaned in a subagration cdl equipped with an 1SGS Washer. Excessve moisture will not
only diminish the heeting value of the cod, but it dso makes the cod difficult to handle
and trangport. Effective remova of water from coa is required to generate a marketable
product. The god of this project was to conduct preliminary tests desgned to evduate the
efficacy and desgn of an automated, prototype filter press with a unique gpproach that
will help result in a compect filter cake with minima moisure content. The 1SGS
Intelligent Flter Press was built a the lllinois State Geologicd Survey from a conceptua
design without bench- or pilot plant-scae testing. This specific design of this filter press
is currently propriety.

The results of this project were based on dry maiden tests of the automation system,
water-only trids, pressurization experiments to test safety features, and lagtly the testing
of the filter press to reduce the moisture content of cod durry generated in a subagration
flotation cell equipped with an ISGS Washer. The results of the prdiminary tests reveded
weaknesses in the dedign of the filter press which were resolved by design revisons and
subsequent testing. Moreover, crucid safety features were incorporated into the design
and operatiion of the filter press. It was concluded tha the 1SGS Intdligent Filter Press
can effectivdy dewater fine-grained cod. However, further research is needed to
optimize thefiltretion rate.

Pages 1-31 contain propriety information



EXECUTIVE SUMMARY

Cod is an amorphous mass, with dissaminaed cryddline minera impurities mogly
digributed findy throughout the cod matrix. Liberation of the fine-graned impurities
increases with a decrease in cod paticle Sze. These fine-Sze paticles, with a large
specific surface area are difficult to dean and dso difficult to dewater. Success in fine-
cod deming is limited patidly because of the limitations of exiding equipment.
Because of these limitations, rgection and impounding of fine cod a the washing plant
is a common practice. Digposd of this fine cod in taling ponds not only wastes materid
on which capitd was spent in mining, but dso such digposa contributes to disruption of
land, and increases maintenance and reclamation costs.

Successful processing of these findy crushed cod particles in flotation devices equipped
with the ISGS Washer reaults in a cleaner product. In the future, the cod mining industry
will benefit by increasing its ability to process fines and to generate products that meet
the requirements of environmental acceptability. The marketability of the cleaned moist
cod in an economicad manner is an issue that ill needs to be resolved. The proposed
project addresses this issue by recommending a date-of-the-at filtration method to
dewater the deep-cleaned codl.

The I1SGS inclined washer can make a single flotation cell produce a cleaner cod than
that produced by a flotation column, but at the throughput rate of a common subaeration
cdl. This device dlows an improvement over the more traditiond system of subaeration
cdl batteries in which the froth or talls have to be re-cleaned to generate a product of the
desred qudity. Equipped with this device, each cdl can produce the find product in a
gngle run, leading to increased capacity of the plant or a decrease in the number d the
cdls required to process a given quantity of feed materid. The result is a congderable
savings in ingdlation and/or operationd cost. Costs will dso be reduced because of
gregter efficiency in cleaning the fines and because of the reduced costs for the disposa
of fines. Still these savings cannot be redized if the deep cleaned cod cannot not be de-
watered to improve its heating value and handling.

Devdopment of an effective filtration sysem goes hand-in-hand with the development of
the ISGS Washer. Successful development and adoption of the inclined washer should
decrease both the cepitd and operating costs of froth flotation because the washer is
goecificaly desgned to increese the throughput of a flotation cdl. In a fine-cod
recovery plant, the flotation circuit is the largest expense, generdly more than one haf of
the totd cos. The incdined washer can increase the throughput of a given flotation
machine and consequently decresse the initid capitd cost. Severd operating expenses
will decrease as wel. However, the full potentid of the 1ISGS Washer cannot be redized
by the cod indudry if there is not an equaly effective filtraion sysem avalable to
dewater the product and enhance its heeting vaue.

Our data indicate that the inclined washer is especidly effective in rgecting pyrite.
Through the development of the inclined washer, decreased costs of recovering cod from
fines will come a a time when cod processng plants handle increasingly large quantities



of fine-graned materids generated either during mining, trangportation, or processing,
and when the lllinois mines are deadily dosng because they cannot economicaly
produce a cleaner product. On the average, about 25% of all the cod produced is lost
during processing because of the lack of equipment which can effectivdy and
economicaly process the cod. The losses are further intendfied by the presence of clay
mineras that render an effective cleaning of the cod impracticd. Consequently, milliors
of tons of cod are rgected into tailings ponds. The rgection of such large quantities of
fines results in environmenta, aesthetic, and economic problems.  Effective processing of
these fines will not only reduce these problems, but dso hep generate additiona income
from the sale of thefine codl.

A proto-type filtration unit was tested on the dewatering of a product generated from fine
cod in a flotation sysem. The objective was to create a fine coa product suiteble for
shipment to consumers. Based on the results of these tests, improvement in the filtration
system can be made to enhance its efficacy.

The Filtration unit was tested on the dewatering of the deep-cleaned coa produced. Data
gathered during these tests helped in the desgn of an automated, reliable, effective, and
sae filtration unit.  Almog dl the mines in lllinois will benefit from this technology
because it can help them utilize the potentid of the 1ISGS Washer to generate extra
revenue, reduce the cost of production, and help produce a cleaner product.

The remainder of this report contains propriety information and is not available for
distribution except to the sponsor () of this project.



DISCLAIMER STATEMENT

This report was prepared by Latif A. Khan and the lllinois State Geologicd Survey with
support, in part by grants made possible by the lllinois Department of Commerce and
Community Affars through the Office of Cod Deveopment and the Illinois Clean Cod
Inditute. Nether Latif A. Khan and the lllinois State Geologicd Survey nor any of its
subcontractors nor the lllinois Depatment of Commerce and Community Affars, Office
of Cod Deveopment, the Illinois Clean Cod Inditute, nor any person acting on behdf of
ather:

(A) Makes any waranty of representation, express or implied, with respect to the
accuracy, completeness, or usefulness of the information contained in this report,
or that the use of any information, gpparatus, 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 commercid product, process, or service by trade name,
trademark, manufacturer, or otherwise, does not necessarily conditute or imply its
endorsement, recommendation, or favoring; nor do the views and opinions of authors
expressed herein necessxrily date or reflect those of the Illinois Depatment of
Commerce and Community Affars, Office of Cod Devdopment, or the lllinois Clean
Cod Indtitute.

Notice to Journalists and Publishers. If you borrow information from any part of this
report, you must include a statement about the state of Illinois support of the project.



