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Development of Dishwashing Technology with lons of Hard Water
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We have developed a dishwasher featuring powerful washing ability without detergent
realized by hard water washing and soft water rinsing. lon exchange resin, which can
either adsorb ions in water or desorb ions on itself, plays a major role in this system. In
the washing process, the ion exchange resin desorbs ions, Ca?* and Mg?* accumulated in
rinsing process, into brine passing through it. Then the resulting brine is used as hard
water. Even protein dirt such as dried egg-drips can be solved and washed off by the
salting-in effect without detergent. In the rinsing process, the ion exchange resin adsorbs
ions as Ca?" and Mg?* from tap water passing through it. Then this deionaized water is
used as soft water. This gives good rinsing with satisfactorily scarce water spots after

drying process.
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Photo1 Dissolution photograph of the egg dirt with hard
water (a), and tap water (b).
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Fig.1 Model of the salting-in effect.
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Fig. 2 Formation rate of water spots.
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Fig. 3 Generation unit of hard water (a) and soft water (b)
with the ion exchange resin.
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Fig. 4 Relation between the inleakage rate of hard water ions
and SV.
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Fig.5 Regeneration efficiency of theion exchange resin.
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Fig. 6 Water circuit of the washing process (a) and the
rinsing process (b).
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Photo 2  Countertop Dishwasher QW-AG0.
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