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Abstract
TE 149853

The shallow-well groundwater is rich in iron that precipitates and coats on rice
rcots when the root emits oxygen gas to prevent iron toxicity. The coating decreases
plant uptake of nutrients and fertiiizers resulting in low productivity and no profit. The
objectives of this research are to build a groundwater treatment system that removes the
iron by using aeration and filtration and to study an effectiveness of filter materials which
are derived from paddy by-products. Field experiments were conducted in Maung,
Phitsanulok including: (1) Well 1 (<10 mg/L) for testing an effectiveness of rice husks and
straws in comparison with filter sands and fine-grained limestone aggregates and (2)
Well 2 (>10 mg/L) for testing an effectiveness of rice husks with varying thickness of 20,
30, 40 and 50 cm and for studying effects of aeration and sorption by the rice husks.

Results show that, in groundwater with iron less than 10 mg/L, the rice husks can
filter the iron more than the rice straws do. With Type | error (oC) of 0.05, the average
effectiveness of rice husks is 59.25% with standard deviation (SD) of 15.39% which is
similar to filter sands (70.25% average and 7.50% SD) and aggregates (56.50% average
and 3.11% SD). The rice straws can filter only 19% average with 4.16% SD. For the
groundwater with iron more than 10 mg/L, the thickness of rice husks has no influence on
the effectiveness of iron removal at oC of 0.05. The aeration, sorption, and filtration
decrease iron concentrations by 10, 15, and 45%, respectively. The total expense is
6,060 bahts with its lifetime of at least 20 yrs. The recommended thickness of rice husks
is 20 cm and it should be changed after 18 hrs of use. In conclusion, the groundwater
treatment technology has been established. Farmers can build it using a local supply of
construction materials and paddy by-products. This technology should be transferred to
the farmers who use shallow-well groundwater for paddy irrigation. Benefits from the

treatment should be further studied regarding increasing productivity and farmers’ profit.



