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Abstract

Discharge from paddy fields after puddled is regarded as one of causes of water pollution of
rivers and lakes. The problem is considered to be most serious on Uso-river basin in Shiga
prefecture. The author investigated a practical method to clarify the puddled water by gypsum
addition to it.

A critical coagulation condition of the puddled water was estimated on the basis of the Hetero
coagulation theory. The calculated results showed the Ca ion concentration greater than 2m
mol/l will flocculate the puddled water. The estimated value agreed well with experimental
results. Then the most favorable flocculation aid was searched among eight soil amendments
and fertilyzers. Gypsum was found to be the best aid because it showed most effective floccula-
tion and moderate pH change.

The optimum gypsum application rate was examined in test plots made on two paddy fields of
the area. The rate of 30kg/10a gypsum deceased the suspended soild concentration below 0.1%
in 12 hours. The critical Ca ion concentration at rapid flocculation was found to be ranging from
1 to 2m mol/!, which agreed with the estimated critical concentration. The rate of 30kg/10a
gypsum was estimated to reduce 70 to 80% of the whole effluents of the suspended solids of the
puddled water.
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Table 1 Fundamental properties of soils

1o i ; H CEC WHPRR  HHERRA

to % AE B G10) (mea/llog) (%) Ot
ISP a 2.515 L 6.6 — 43.0 22.5 20.5
rh—fa 1 2.574 LiC 6.2 11.0 48.0 25.9 22.1
KIRTE L 2.675 LiC 6.9 12.1 49.2 25.4 23.8
& - 2.511 L 6.5 — 46.4 23.9 22.5
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Fig. 2 Dependence of particle size distribution
on dispersion methods (Top soil of
Nakaisshiki).
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Fig. 3 Time dependent change of suspended
solid concentration in puddled water.
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Fig. 5 Despersion-flocculation condition of
Nakaisshiki top soil under Ca ion
addition (O : Dispersed, @ : flocculated,
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Fig. 6 Suspended solid concentration change

(2) BEARER after gypsum addition.
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Table 2 Soil amendments and fertilizers tested

y 2 5 1 22 SEHTNG  KRE~NO@EERRR

ﬁ % ﬁ] % ﬂ:/ HE EE%’”:%%EE?‘ ?j‘vﬁ <%) (kg/lOa)
oy Oy ¥R CaS0,-2H,0 40 20~60 (AR
EL) WAk # 1K Ca(OH),, Mg (OH). (5%) 60 20~60 (7 )
REE A LYY A oIk CaCOs; 56 20~60 ( ” )
HIKER /2SR 7N CaCN,, CaO 55 10~100
#Y YBAK B IR Ca(HPO,);, CaSO, 30 -
By v Bk a—Ca;z (POy), 45 40~ 80
7y vELRK K K Ca(OH), Mg(OH), 50 100~160
Wiky 4 A B R Ca0, Al Os, SiO: 47 200~300
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Fig. 7 Calcium ion concentration and pH of
the suspension after addition of floc-
culation aids.
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Fig. 9 Change of suspended solid concen-
tration in puddled water after gypsum
application (Nakaisshiki without basal
dressing). Gypsum application rates
are; O:0, @:10, []:20, W :30, A:50,
A :100kg/10a, respectively.
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Fig. 10 Suspended solid concentration and Ca
concentration in puddled water of
Nakaisshiki. O : Without basal dress-
ing, @ : with basal dressing.
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