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DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency thereof,
nor any of their employees, makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or usefulness of any information,
apparatus, product, or process disclosed, or represents that its use would not infringe
privately owned rights. Reference herein to any specific commercia product, process, or
service by trade name, trademark, manufacture, or otherwise does not necessarily constitute
or imply its endorsement, recommendation, or favoring by the United States Government or
any agency thereof. The views and options of authors expressed herein do not necessarily
state or reflect those of the United States Government or any agency thereof.




PROJECT OBJECTIVES
It is the objective of the current project to further refine the TES process developed
a FETC through bench-scale and proof-of-concept (POC) test programs. The bench-scale
test program is aimed at studying the charging mechanisms associated with coal and mineral
matter and improving the triboelectrification process, while the POC test program is aimed
at obtaining scale-up information. The POC tests will be conducted at a throughput of 200-
250 kg/hr. It is aso the objective of the project to conduct a cost analysis based on the
scale-up information obtained in the present work.
Specific objectives of the work conducted during the current reporting period can be
summarized as follows:
to complete the engineering design of the TES tribocharging system and
electrostatic separator, and
to continue work related to the procurement and fabrication of the key

components required to construct and install the proposed POC test circuit.

The following section provides a brief description of the activities currently underway to

achieve these objectives.

WORK DESCRIPTION
| ntroduction
The project has reached the point where the Proof-of-Concept (POC) electrostatic
separator isin the design stage. During the quarter, the design concepts have been finalized

a Virginia Tech and have been discussed with Carpco. Most of the personnel assigned to



this project have been performing work elements associated with process/engineering design

(Task 3) of the TES process.

Sample Acquisition

No activity was required in this area during the quarter.

Process Design

The basic design flowsheets (metric and English units) are attached. In the currently
proposed design, pulverized coal will be fed to a rotary turbocharger mounted atop the
electrostatic separation chamber by means of a screw feeder. The recirculated middlings
product will join the new feed at this point. Details related to the design and operation of the
turbocharger has been provided in a previous technical progress report. The charged
particles that exit through the bottom of the turbocharger will pass into the top of the
separation chamber and through the electrostatic field. Depending on the particular mode of
operation selected, the particles will either "free-fall” through the electrostatic field or will
be "entrained" in a carefully controlled laminar flow of gas. In either case, the separator will
be equipped with baffles near the entrance of the separation chamber to minimize the
turbulence created by the feed stream. Carpco will design the separator to provide laminar
flow conditions through the separation chamber.

The charged particles will pass through the electrostatic separation chamber where
positively charged particles of carbonaceous matter will be attracted to the negative
electrode and the negatively charged particles of mineral matter will be attracted to the
positive electrode. The electrodes will be interchangeable so that different electrode

configurations may be tested (i.e., screen and plate). The electrode support frame will be



designed so that the angle of eectrode inclination may also be changed. The separator will
be designed to allow easy access to the electrodes in order to facilitate removal and
replacement of the various electrode configurations. Virginia Tech will design the Turbo-
charges. The unit will be configured so that the el ectrode voltage can be varied over arange
of 0-120,000 volts. After being deflected by the electrodes, the products (clean cod,
middlings and reject) will be discharged from the bottom of the separator through discharge

portsinto collection bins.

Procurement and Fabrication

Specifications have been drawn up for ancillary equipment such as screw conveyors,
dust collectors, etc. and will be issued shortly to equipment suppliers. Severa renovation

activities have been completed at Virginia Tech to accommodate the new test circuit.

Sample Analysis/Characterization

Anaysis and characterization of samples continued throughout the quarter as

outlined in the project work plan.

SUMMARY AND CONCLUSION
During the past quarter, most of the project work centered on activities related to
the design of the POC circuit. These activities included the preparation of process
flowsheets, preliminary materid balances, fabrication drawings and engineering
specifications for the proposed POC circuitry. Activities required to procure and/or

fabricate the POC circuit are also currently underway.



Triboelectrostatic Separator Process Flowsheet
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Triboelectrostatic Separator Process Flowsheet

Utility Pulverizer Reject Sample
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