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Pilot-scale Test for Electron Beam Flue Gas Treatment

of Coal-fired Boiler

Hideki NAMBA, Okihiro TOKUNAGA, Shoji HASHIMOTO, Tadashi TANAKA *
Yoshimi OGURA *, Yoshitaka DOL** | Shinji AOKI ** and Masahiro 1ZUTSU **

Department of Radiation Research for Environment and Resources
Takasaki Radiation Chemistry Research Establishment
Japan Atomic Energy Research Institute

Watanuki-cho, Takasaki-shi, Gunma-ken

{Received February 3, 1995)

The report summarizes the results of pilot-scale test conducted from November
1992 to December 1993 in the premises of Shin-Nagoya Power Plant of Chubu
Electric Power Company to estabtish the techmology to remove S0 and NG»
simultaneously in dry process by electron-beam irradiation.

The results are summarized as follows ;

1) S0; and NO« removal efficiency

The tests were conducted to prove enough S0; and NO.removals for wide
concentration range {S0; : 250-2,000ppmv, NO. : 140-240ppmv) under the flue gas
condition of 0z 10-11% in dry base and H20 5-6% in wet base. The electron beam
method achieved higher removal performance than the target {S02 removal . 94%,
NO «removal : 80%) under all flue gas conditions sited above, with properly
controlled absorbed dose, flue gas temperature and amount of ammonia injection.
2) Byproduct collection

More than 99% of particulate was collected by the electrostatic precipitator

(ESP) with optimizing charge current and rapping cycle of ESP. Particulate

This report describes main results of the pilot plant test which has been done in the framework
ol co-operative research work with Japan Atomic Energy Research Institute, Chubu Electric Power
Company and Ebara Corporation on ” Research and Development of De-50;and De-NO: with Electron
Beam Irradiation” from fiscal vear 1991 to 1993.

* Electric Power Research & Development Center, Chubu Electric Power Company

¥* rovironment & Chemical Plant Engineering Department, Ebara Corporation
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concentration at the outlet of the bag filter installed downstream of ESP was
as low as 0.1-0.4 mg/niN. It is expected that particulate concentration at
ESP outlet could be reduced to the fevel of 5 mg/m'N with increased collecting
plate-area of ESP even without bag filter.
3) Controllability and reliability of equipment

The performance, controllability, reliability, and durability of the system
were confirmed through the test operation using the same flue gas cooling
system, electron beam voltage, structute and cooling system of window foils
as those of actual scale plant.
4) Quality of byproduct

It was proved that the byproduct had excellent quality as same as that of
nitrogenous fertilizers on market with the result of chemical analysis and
plant growth test. The byproduct was officially registered as an agricultural

fertilizer under the Fertilizer Control Act in Japan.

keywords : Electron Beam, Pilot-scale Test, Coal-fired Boiler, Thermal Plant,
S0, Removal, No.Removal, Agricultural Fertilizer, Electrostatic

Precipitator
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