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The Characteristics of Boron Release from Boron Contaminated Soil and the Inorganic Ion Effect on Boron

Release
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Abstract Boron release as a function of time was measured for boron contaminated soils by liquid flow technique with 0.01 mol - L™ CaCl, so—
lution, and the inorganic ions genarally exsited in soil effects on boron release were studied by batch method. Four mathematical models first
order, pseudo—second order, Elovich and power function were used to describe Boron release. The relationship between release velocity and
time was also disscussed by mathematical models .The results showed that the cumulative amount of boron release increased with time and
was independent of soil initial sample boron content. The release capacity was different in tested soils. Boron release equilibrated in the time
of 240~255, 90~105, 135~150, 90~105, and 195~210 min, respectively. Comparison coefficients of determination r* and standard errors of
estimate se , pseudo—second order, Elovich and power function could describe Boron release, but Pseudo second—order equation was best
fitted with experimental kinetic date. There was a linear relationship between the logarithm of the release velocity and time, and the velocity
decreased with time fast. The kinetic reaction could be divided into three different phases, and the release percentage of boron from first two
phases accounted more than 90% of the total release boron. The boron release reaction from tested soils was a rapid reaction, and the rest
boron was difficult to be removed. The release capacity of different ions to boron release was different in tested soils, with significant differ—
ences among them P<0.001 , and the order was C1>S0%>CO3, Na*>Ca®.
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Table 1 Basic physical and chemical properties of the tested soil
/mg-kg™! /mg-kg™! 1% pH /g kg™ 1% <0.002 mm 1%
A 902.1 521.8 0.242 6.29 3.78 1.03 12.40
B 1197.0 174.7 0.106 5.30 3.05 1.48 12.36
C 549.2 268.5 0.116 6.06 2.54 0.89 11.20
D 349.5 203.2 0.130 6.27 3.24 1.03 11.22
E 832.5 698.1 0.629 6.11 2.68 1.14 11.84
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Table 2 Parameters of the kinetic models used to describe B release data from five contaminated soil
Elovich Power—function
q=a+b, t/q=1/ kq? +1/q. q=a+blnt Ing=a+blnt
a b F se k 7. r se a b r se a b r se
A 391.1 034 0.750" 27.48 0.00026 4762 0.997" 3.18 221.3 4636 0931 15.20 5.5 0.12 0912 17.38
B 135.1 0.08 0.800" 5.47 0.001 04 1563 0.994™ 1.98 97.5 1.40 0953 277 4.6 0.08 0.943™ 3.05
C 197.5 024 0.755" 18.63 0.00035 263.2 0.998 3.18 80.6  31.92 0.938™ 9.2 4.7 0.16 0913 11.94
D 87.5 0.12 0673 11.50 0.00067 119.1 0.965" 4.66 27.1 16.27 0.874™ 7.57 3.7 020 0.933" 9.11
E 60.5 0.33 06917 31.12 0.00029 7143 0.990™ 7.58 4353  45.83 0.889™ 19.71 6.1 0.08 0.874™ 21.06
1 0 1 9. abk 2 “P<0.01 ““P<0.001.
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2 0.879 7 P<0.05
Table 2 Parameters of the linear equation between the
logarithm of the velocity and time pH
A B r se 1]
A 1.487 ~0.029 0.978 0.536
B 0.113 -0.028 0.983 0.443
C 1.190 -0.034 0.987 0.485 22
D 0.003 -0.028 0.965 0.659
E 1.500 -0.033 0.987 0.474 2
V=A+Blni 3 VIV w=A+Bt 4 Na*>Ca®
InV=A+Blnt 5 InV=A+B: 6 C1>S05>CO7%.
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