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Adsorption and Degradation Dynamic of Cyanogen in Three Types of Soil
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Abstract: Cyanogen(C,N,) is a new type of fumigant that has a potential to replace methyl bromide. So it is of important significance to ascer—
tain the absorption behaviour and degradation dynamic of C,N, in three types of soil (sand, loam and clay ) for its safety application and risk
assessment. Absorption and volatilization behaviour of C,N, in three types of soil was investigated using the static equilibrium method. Degra—
dation dynamics of C,N, in three types of soil was determined using the solvent headspace method. Results showed that three types of soil had
a very high G,N, adsorption capacity with a rate being over 85% within 4 h of fumigation and over 98% within 12 h. The order of adsorption
capacity was clay, loam and sand soil. The reduction rates of C,N, in the headspace over three types of soil (sand, loam and clay ) were very
high within fumigation, 94.12%, 96.70% and 98.27% within 48 h of fumigation, respectively. The absorbed C,N, could be quickly trans—
formed into HCN. The concentration of HCN peaked within 1 h of fumigation in three types of soil, in which was highest in clay soil, medial in
loam soil and lowest in sand soil, and quickly began to drop after 1 h of fumigation. Under the aeration condition, C,N, and HCN transformed
from C,N, were easily volatilized and degradated in soil, and their volatilization rates in three types of soil were similar. The half lifes of C,N,
in sand, loam and clay soil were 15.82 h, 14.56 h and 12.43 h, respectively, and the half lifes of HCN were 17.52 h, 20.82 h and 24.27 h,
respectively.
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Table 1 Physical and chemical properties of the soil sample
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Figure 1 Adsorption behaviour of C,N,( A ) and HCN(B ) transformed from C,N, in sand, loam and clay soil
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Figure 2 Volatilization behaviour of C,N,( A ) and HCN(B) transformed from C,N, in sand,loam and clay soil
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Figure 3 Dynamic of C,N,(A) and HCN(B) transformed from C,N, in sand, loam and clay soil within fumigation
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within aeration( error bars indicate the SD,n=3)
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