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Hydrolysis and Photolysis of 2,4-D Butylate
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(Department of Pesticide Science, College of Plant Protection, Nanjing Agricultural University, Nanjing 210095, China )

Abstract; The hydrolysis of 2,4—D butylate in the buffered solutions under the temperatures, and its photolysis in different organic solvents
were studied in the laboratory . The results showed that hydrolysis and photolysis rate of 2,4—D butylate could be characterized by first—order
kinetics equation. The hydrolytic rate of 2,4-D butylate in the solution of pH 5 and 7 was slow, but increased in basic solution. The half life
was 23.5 d, 5.8 d and 10.7 min in the solutions of pH 5, 7 and 9 at 25 °C, respectively. The hydrolytic rate of 2,4-D butylate increased with
the increasing temperature. The half life was 21.5, 5.8 d and 3.9 d at 15, 25 °C and 35 °C in pH 7 solution, respectively,and the average tem—
perature coefficient was 2.57. There were no obvious correlations between the activation energy and temperature, and the activation entropy
showed a significantly negative correlation with the temperature. Activation entropy was negative, suggesting that hydrolysis of 2,4-D butylate
in the aqueous solution was driven by its activation entropy. The hydrolytic products of 2,4-D butylate were identified as 2,4—dichlorophe—
noxyacetic acid and 2,4—dichlorophenol by GC-MS, suggesting that the degradation route of 2,4-D butylate was mainly via ester bonds and
aryl ether bond cleavage. The photolytic rate of 2,4-D butylate in n—hexane was faster than in methanol, and it would not be degraded in ace—
tone solvent. The photolytic rate became faster when decreasing concentration of 2,4-D butylate in n—hexane.
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Table 1 Hydrolytic kinetics parameters of 2, 4-D butylate in

different pH solutions under different temperatures

W pHE BEC KBIIFEITE ¥, R

5 15 C:=6.078 6™ 77.0d 0.973 1
25 C=4.675 9e°™% 235d 0973 4
35 C=5.909 3¢ 13.3d 0.981 3
7 15 C=6.960 6e*™> 21.5d 0.941 2
25 C=6.344 3e™18% 584d 0.926 0
35 C=4.651 ™ 39d 0.983 2
9 15 C=2.827 4" 18.7 min 0.981 5
25 C=3.130 6e*™¢  10.7 min 0.999 8
35 C=5.378 1e*™®* 7.8 min 0.998 5
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Figure 1 Hydrolytic curves of 2, 4-D butylate in buffer solution of
pH 9 at the different temperatures
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Table 2 Activation energy and activation entropy( AS) of 2, 4-D
butylate hydrolysis in pH 7 solution at different temperatures
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Figure 2 Hydrolytic curves of 2, 4-D butylate in different buffer

solution(15 °C)

R 3 2,4-DTBEFEARRE pH 18 % A7KAEE L BEFNTE L1
Table 3 Average activation energy and activation entropy of 2, 4-D
butylate hydrolysis in different solution

BE/C 4XHRE/K KEEFHBE Eak]-mol™ AS/K]-mol™-K?!

15 288 0.032 2 64.568 -47.610
25 298 0.118 9 63.573 -56.055
35 308 0.176 3 64.672 -64.501

pH VT fERE/KD - mol S TE AL/ - mol - K

5 66.548 -59.198
64.271 -56.055
33.23 -163.522
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Figure 3 Proposed hydrolysis pathways of 2, 4-D butylate in aqueous solution
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Table 4 Major products of 2, 4-D butylate hydrolysis in the basic buffered solutions
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Figure 4 Photodegradation of 2, 4-D butylate in n-hexane,

—0.256 7x

methanol and acetone
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Table 5 The photolytic kinetics parameters of of 2, 4-D butylate

with different concentrations in n—hexane

Bt H B /mg- L S sh IR R #FW Twwh
16 C=9.452 670 0.986 3 0.69
10 C=8336 Te™% 09921 0.61
4 C=3.257 4% 09955 0.44
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