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T2 8 0.047 34 0.1 189.0 3.62 1.25
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Natural Water Softening Processes Associated with
Waterfall Hfectsin Kars Areas

ZHANG Dian® Mervyn PEART" SHI Changxingg ZHANG Yingjun®

ZHU An® CHENG Xing®
1( Department of Geography, the University o Hong Kong, Hong Kong)
2( Ingitute o Geographical Sciences & Natural Resources Ressarch, CAS, Beijing 100101)
3(Department o Geography, Guizhou Normal University, Guiyang 55000)

Abgract The reduction of weter hardness, which occurs a waterfalson riversin karg areas, is conddered to be a result
o the waterfall efects. These condg of aeration , jet-flow and lowpressure efects. Waterfall efects bring about two phys-
ca changes in river water : an increase in the airwater interface and turbulence. A series of experiments was desgned and
implemented in order to invedigate whether these dfects and asociated physcad changes may cause a reduction of water
hardness. From an experiment involving the enlargement of interface area, the plot of airweter interface areas againg con-
ductivity revedled that the higher the airwater interface , the more rapidy conductance declines (and Ca&2* is precipitat-
ed) . A bubble producer was desgned and used to smulate bubbles that are produced by aeration and lowpressure efects
and afager decline of water hardness was observed at the location with bubbles in this experiment. When a supersaturated
90l ution was pased through a jet-sream producer , a rgpid reduction of water hardness and an increase of pH appeared.
FHeld measurements were used to support the laboratory experiments. Work on the Ya He River and a the Dishuiyan Water
fals reveded that placeswith aeration had the quickest hardness reduction and the highest average rate of calcite depostion.
Key words water sftening, waterfal dfects, kard, CaOO0; hardness
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