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Abstract: T he kinetic release behavior of DDTs from red soil with three kinds of low-molecularweight( LMW) organic acids solution
and water leaching was investigated by kinetic device designed. The results show that the release percentage of DDT's from red soil by
LMW organic acid can increase by 15% ~ 18% more than that by water, especially for the initial 250 mL leaching solution. When
using water as leaching solution, the data of release kinetics of DDTs from red soil conformed to the apparently first dynamies equation
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(R°> 0.99, p< 0.000 1), it implied that the surface diffuse of soil mineral is primary release mechanism of DDTs from red soil in
water leaching system. The kinetic release behavior of DDTs in LMW organic acid leaching system can be deseribed by parabola
diffuse equation, double constant equation or Elovich equation. It implied that the LMW organic acids induced the complication of the
release mechanisms of DDT's from red soil, this maybe related to the dissolution of soil mineral surface and structure change of inherent
organic material that coating onto the soil mineral surface induced by LMW organic acid.
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Fig. 1 Effects of low molecular weight organic acids on the

release of DDTs from red soil
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Fig. 2 Release kinetic of DDTs from red soil with low

molecular weight organic acids leaching
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Table 2 Fit value of parameters for different kinetic equations

B S I T oy R Elovich Jif# R HO
Ab3 Fhk In( 1= g/ quw)= = kt Q.= a+ '’ Q= a+ blnt 0= a’
G k R? s a b R’ s a b R 5 A b R? 5
o.p-DDE  64.3 0.0005 0.9998 0.11 - 7.1 0.97 0.9834 0.93 -31.06 7.47 0.8635 2.67 0.06 0.126 0.9986 0.27
p.p-DDE  116.6 0.0003 0.9999 0.09 - 8.6 1.12 0.9753 1.33 36.06 8.63 0.8449 3.32 0.06 0.132 0.9999  0.07
K p_.p’-DDD 70.9 0.0015 0.9927 1.30 - 8.4 2.05 0.9979 0.70 -61.37 16.21 0.9169 4.39 0.63 0.093 0.9992  0.43
o0, p’-l]l)’l' 123.9 0.0006 0.9995 0.36-15.3 2.13 0.9851 1.95 -68.5 16.56 0(.8686 579 0.14 0.123 0.9977 0.77
p.;:’-l)l)’l' 189.6 0.0005 0.9997 0.39-22.6 3.10 0.9851 2.83 -99.79 24.06 0.8680 8.43 0.2 0.124 0.9982  0.98
0, p’-l]l)l-ﬁ 54.9 00028 0.8852 4.14 3.1 1.63 09791 1.77 -39.4 12.95 0.9078 3.71 2.29 0.066 0.9769 1.86
. P p"l")}‘: 61.84 0.0025 0.897 8§ 4.36 1.5 1.82 0.9776 2.04 45.36 14.36 0.8943 4.43 1.99 0.070 0.9765 2.09
e p. p’-DDD 85.46 0.0038 0.8910 6.24 11.5 2.53 0.9846 2.34 - 57.04 20.54 0.9538 4.06 596 0.056 0.9870 2.16
L o,p’-DDT  59.19 0.0032 0.8802 4.56 5.1 1.76 0.9813 1.80 - 41.33 14.08 0.9220 3.68 3.04 0.062 0.9792 1.90
p_.p’-DD'l‘ 141.9 0.0013 0.9684 4.79-13.1 3.59 0.9767 4.12 - 102.61 27.86 0.8631 9.97 1.03 0.096 0.9894 2.77
o.p-DDE  124.4 0.0028 0.9583 6.23 - 2.8 4.06 0.9783 4.49 - 114.44 33.29 0.9615 5.98 3.86 0.072 0.9774 4.58
WP, p"l")}‘: 130.8 0.0026 0.9447 7.33 - 2.8 4.16 0.9804 4.36 115.31 33.79 0.9465 7.22 3.77 0.073 0.9799 4.42
ol p.p’-l)l)l] 195.9 0.0032 0.9790 7.25 - 2.4 6.61 0.9634 9.57 - 190.29 55.19 0.9828 6.56 7.34 0.069 0.964 1 9.48
W~ pi-l]l)’l' 137.4 0.0027 0.9587 6.80 - 4.2 4.46 0.9811 4.60 - 126.16 36.44 0.9573 6.91 3.91 0.074 0.9798 4.76
p.p-DDT 172.1 0.0020 0.9705 6.83- 14.8 5.33 0.9903 3.91 - 156.29 42.81 0.9360 10.06 2.69 0.084 0.9887 4.23
o.p’-DDE  218.1 0.0025 0.955510.74 - 3.1 6.83 0.9919 4.60 - 186.14 55.19 0.9477 11.7 6.34  0.073 0.9916 4.66
¥ p.p'-DDE  299.7 0.0017 0.965512.2 - 24.0 8.54 0.9862 7.96 243.14 67.34 0.8988 20.8 3.69 0.087 0.9908  6.48
i p_.p’-DDD 160.3 0.0038 0.9436 8.9 154 4.98 0.9750 5.93 - 124.74 41.36 0.9837 4.79 9.91 0.059 0.9831 4.87
Mmoo~ p’-l]l)’l' 172.6 0.0033 0.933010.43 9.9 538 0.9829 5.27 - 137.71 44.06 0.9641 7.64 8.33 0.063 0.9856 4.83
p.;:’-l)l)’l' 182 0.0027 0.9464 9.8¢ 1.4 570 0.9898 4.29 — 152.14 46.16 0.9510 9.41 6.21 0.069 0.9900 4.25
#£3 4MPHEFENEEELRE(RY) SHRERE(sD
Table 3 Coefficients of determination( R 1) and standard errors( s7) of four kinetics equations
Fi K S F TR BUUG SR o Elovich J5 £ MU BT
R? s R? P R2 o R: o
K 0.998 3 0. 447 0.985 4 1. 547 0.872 4 4.918 0.998 7 0. 504
L 0.904 5 4.817 0.979 9 2.414 0.908 2 5.170 0.9818 2.154
A 0.962 2 6. 887 0.978 7 5.387 0.956 8 7.345 0.977 9 5. 495
Fr s 0.948 5 10. 42 0.984 9 5. 608 0.948 4 10. 86 0.988 0 5.017
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LR A AAE LIt Wy i (4 [543 HLBL S5 &
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