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(Development of pressurized photo—catalyst advanced oxidation

process system for recycling saltwater in Kimchi plant)
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SUMMARY

Saltwater is usually disused after one time use in Kimchi plants. Wasted saltwater
causes salt loss and environmental pollution. A recycling system of used saltwater for
salting cabbages 1s necessary to prevent economical loss in case of mass production
of Kimchi. The saltwater recycling technology consisted of conventional processes
such as filtering process, absorption process of activated carbon, and ozone oxidation
process can be used for controlling COD, bacteria elimination, APHA color unit,
turbidity, and odorimetry. However, an echo—friendly technology such as the advanced
oxidation technology is considered as a more effective technology for the saltwater
recycling. The advanced oxidation technology taking advantage of OH radicals can

remove pollutants in recycling saltwater.

An effective saltwater recycling system is expected to help reduce the large
amount of salt in salting process and strengthen price competitiveness of Klmchi
enterprise. Consequently, the system can also make important contributions to
consumption promotion, booming exports and HACCP certification. Therefore, this
study was carried out to develop an advanced oxidation photo—catalyst system for

recycling saltwater in the Kimchi plant.

Processes of the developed saltwater recycling system are consisted of
pre—treatment process, pressurizing process, photo—oxidation decomposition reaction
process, and wasted ozone decomposition unit. The pre—treatment eliminates
turbidity —causing materials consisted of suspended particles. The photo—oxidation
decomposition reaction removes organic matters from cabbages during salting process.
The pressurizing process makes dissolved ozone into saltwater by pressurization. The
wasted ozone decomposition decomposes unreacted ozone and discharges it to the

air.



The developed pre—treatment process reduced the turbidity of wasted saltwater up
to 50% from 80% of the turbidity. Generally, the minute particles in the saltwater can
not be removed with 1mm—filter by air flotation process. This developed process

enables continuous the pre—treatment operation without periodic replacement of filters.

Bacteria and smell of recycled saltwater were mostly removed in all operational
conditions after going through the advanced oxidation photo—catalyst system. On the
other hand, turbidity, APHA color unit, and COD were influenced by operational
conditions. The efficiency of those indices were increasing as residence time is
increasing. Because those have close relations with the capacity of the system and
the flow rate of recycling saltwater, the recycling system was designed so that the
control performance of turbidity, APHA color unit, and COD could satisfy the level

that did not deteriorate the quality of Kimchi made with the recycled saltwater.

Performance tests for the developed system were carried out in Kimchi
manufacturing plants. The results showed excellent filtering performances for all
indices of turbidity(NTU), APHA color unit(CU), and COD. Also, cabbages and
Kimchi salted with recycled saltwater(turbidity: 20, APHA color unit : 200, COD: 40)
were compared with other cabbages and Kimchi salted with un—recycled
saltwater(turbidity: 80, APHA color unit : 700, COD: 45) by sensory tests. The
results of the sensory tests showed that 90% of tasters gave preference to salted
cabbages and Kimchi made with recycled saltwater. Therefore, it was concluded that
the developed system of the advanced oxidation photo—catalyst system could help
improve the quality of salted cabbages and reuse saltwater for cutting down the cost

of production.
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