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A pilot plant for a large-scale test of dyeing wastewater (flow rate of 1,000m3 per
day from 80,000m7day of total wastewater) has constructed and operated with the
electron accelerator of lMeV, 40kW. The accelerator was installed in Feb. 1998 and the
Tower Style Biological treatment facility (TSB) has also installed in October 1998. The
wastewater is injected under the e-beam irradiation area through the nozzle type injector
to obtain the adequate penetration depth. The speed of injection could be varied upon
the dose and dose rate.

Over two years' continuous operation of pilot plant since Oct. 1998, we obtained,
-. Electron beam irradiation instead of chemical treatment shows much improvement in
removing impurities and increases the efficiency of biological treatment.
-. Electron beam treatment combined with biological system shows the reduction of
chemical reagent consumption with the increase in removal efficiencies of COD and
BOD up to 30-40%.
-. Electron beam irradiation can reduce the retention time in Bio-treatment, and hence
the volume of Bio-treatment system and the size of building site.
-. For industrial wastewater with high impurity levels such as dyeing wastewater,
purification only with electron beam requires high amount of doses and far beyond
economies. Combined with conventional purification methods such as coagulation,
biological treatment etc. is suitable for reduction of non-biodegradable impurities.
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On the base of technical and economical evaluations obtained from pilot plant
operation, a construction of commercial plant has started with the active support and
participation of IAEA, Taegu Dyeing Industrial Complex, City of Taegu, Korea Atomic
Energy Research Institute and Korean Government. The characteristics of commercial
plant are with the maximum flow rate of 10,000m3/day using one lMeV, 400kW
accelerator, and combined with existing Bio- treatment facility.

In the first step of plant design, radiation-chemical reaction mechanisms of
dyeing wastewater were reviewed to determine the adequate doses and water delivery
system, and the expected final results were also simulated. The suitable doses are
determined around 1 kGy, and the wastewater will be injected through the nozzle.

Total technical scheme of the installation of commercial plant includes three
principal technological chains: wastewater flow, cooling/ozonation airflow, and
ventilating airflow. Coordinated functioning of those chains is assured by monitoring
and control systems. Ozone formed in the air upon the irradiation of wastewater is also
considered for additional treatment of the wastewater by bubbling before and after
irradiation.

The basic design performed up to now has following main characteristics.
-. Total area of 220m2 and 1 lm height of two-floor building are designed together with
the piping and instruments.
-. Injection of wastewater inside air-tightened reactor will be used in this plant, and
irradiated air with ozone from reactor can also be used for additional ozone treatment of
wastewater.
-. Total electric energy consumption was calculated to around lOOOkW, but more
precise value should be calculated during detail design of the plant.

The actual construction of above commercial plant will start in this year after
detail design of plant.
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