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Abstract: Glyphosate is a broad — spectrum herbicide. In the synthesis process of glyphosate large amount

of wastewater would be produced and biodegraded difficultly. The degradation mechanism of glyphosate by
catalytic wet air oxidation( CWAO) on La, (Ce, ,Fe, s Ru, 0, /TiO, was studied. The catalyst was char—

acterized by XRD and XRF. The results showed that the catalyst had perovskite structure. Ru did not com—

pletely enter into the catalyst framework because of too large atomic radius which resulted in dissolution of

Ru after CWAO. Effects of reaction temperature on degradation of glyphosate were investigated. Selectivity

of products of C N P was analyzed. The results showed that the conversion of glyphosate and selectivity of

CO, and PO;~ could be significantly enhanced by addition of catalyst and increasing of reaction tempera—
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ture. Glyphosate was more likely to be oxidized to NO, and NO; instead of N, at high temperature. After
180 min at 200 °C the conversion of glyphosate was greater than 95% while the selectivity of CO, and N,
were 54.59% and 19.40% respectively. Combined with the computational quantum chemistry the
mechanism of glyphosate degradation was assumed that C—C C—N and C—P are the active sites in
these WAO and CWAO reactions and both the CO, N, NO, NO,; and PO could be generated during
oxidation process. The net charge numbers of all the atoms were displayed to confirm the possibility and
feasibility of the above reactions.
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Figure 1 Reaction Device
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Figure 2 XRD pattern of La, ;Ce, ,Fe, ,Ru,,0,/TiO, catalyst
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Figure 3 Effect of reaction temperature on glophosate conversion
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CWAO Table 4 Selecti'vity analysis of nitrogen in
reaction process( %)
CWAO WAO ° 220 C
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i ~WAO -CWAO -WAO -CWAO - WAO - CWAO
98% -
NH, 66.86 54.44 27.42 23.21 23.76 23.94
2.3.2
N, 25.71  0.00 0.00 19.40 0.00 9.78
N 7.43  45.56 72.58 57.39 76.24 66.29
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Table 2 Selectivity analysis of phosphorus in CWAO WAO
reaction process ( %) CO, o 4 WAO
180°C 180 °C 200 °C 200 °C 220 °C. 220 C NH, =N N,
~WAO -CWAO - WAO -CWAO - WAO - CWAO ; CWAO
NH, -N N,
91.08 85.63 86.61 84.56 63.20 66.46
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Table 3 Selectivity analysis of carbon in reaction process( %) CO,
180 C 180 °C 200 °C 200 C 220 °C 220 °C 2 °
~WAO -CWAO -WAO -CWAO -WAO -CWAO ~ 2-4
7140 C La, ,FeO,
100.00 57.25 55.99 45.41 46.22 44.14
CWAO La
CO, 0.00 42,75 44.01 54.59 53.78 55.86

49.5 mg * L' Fe 15.6 mg *+ L',
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Figure 4 Molecular structure of glophosate
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Table 5 Net charge distribution of glophosate

2
1 1. 111 10 -0.339
2 -0.532 11 0.174 3
3 -0.425 12 -0.042
4 0. 183 13 0. 088
5 -0.431 14 0. 073
6 0. 206 15 0.315 4
7 -0.194 16 -0.264
8 0.071 17 -0.289
9 0. 084 18 0.211 s
( WAO)
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