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Prediction of Common Buffer Catalysis in Hydrolysis of Fenchlorazole-ethyl

LIN Jing, CHEN Jing-wen, ZHANG Si-yu, CAI Xi-yun, QIAO Xian-liang
(Department of Environmental Science and Technology, Dalian University of Technology, Dalian 116024, China)

Abstract: The purpose of this study was to elucidate the effects of temperatures, pH levels and buffer catalysis on the hydrolysis of FCE. The
hydrolysis of FCE follows first-order kinetics at different pH levels and temperatures. FCE hydrolysis rates are greatly increased at elevated pH
levels and temperatures. The maximum contribution of buffer catalysis to the hydrolysis of FCE was assessed based on application of the
Bronsted equations for general acid-base catalysis. The results suggest that the buffer solutions play an obvious catalysis role in hydrolysis of
FCE and the hydrolysis rates of FCE are quickened by the buffer solutions. Besides; the buffer catalysis capacity of different buffer solutions is
diverses and the buffer catalysis capacity at different pH levels with the same buffer solutions is different; too. The phosphate buffer at pH =

7 shows the maximal buffer catalysis capacity. The hydrolysis rate constants of FCE as a function of temperature and pH> which were remedied
by the buffer catalysis factor were mathematically combined to predict the hydrolytic dissipation of FCE. The equation suggests that the
hydrolysis half-lives of FCE ranged from 7 d to 790 d. Hydrolysis metabolites of FCE were identified by liquid chromatography-mass
spectrometry. In basic conditions (pH 8-10), fenchlorazole was formed via breakdown of the ester bond of the safener.

Key words: fenchlorazole-ethyl; hydrolysis; buffer catalysis; degradation mechanism
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Table 1  Buffer solutions prepared for the hydrolysis

pH 50 mL ZZ ¥ C I

4.0 15.4 mL 0.1 mol/L CgHgO; + 9.6 mL 0.2 mol/L Na, HPO,
5.1 49.4 mL 1/15 mol/L KH,PO, + 0.6 mL 1/15 mol/L Na, HPO,
6.0 43.8 mL 1/15 mol/L KH,PO, + 6.2 mL 1/15 mol/L Na, HPO,
7.0 20.0 mL 1/15 mol/L. KH, PO, + 30.0 mL 1/15 mol/L. Na, HPO,

8.0 2.5 mL 1/15 mol/L KH,PO, + 42.5 mL 1/15 mol/L Na, HPO,
10.5 mL 0.1 mol/L. NaOH + 25 mL 0.1 mol/L, H;BO; (0.1

mol/L. KCD
21.95mL 0.1 mol/L. NaOH + 25 mL 0.1 mol/L. H;BO; (0.1
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Fig.1 Kinetics of fenchlorazole-ethyl hydrolysis at different temperatures
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Fig.2 Kinetics of fenchlorazole-ethyl hydrolysis at different pH values
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Table 2 Hydrolysis rate constants of FCE obtained by experiments and mathematical model

pH ESEMU AN g d™! BCF kid! WY 1 Fgp/d ™! BCF k/d-!
4.0 Frig R #h 4.0x107* 43.99 1.1x10°* 20 4.9 57.4 1.3
5.1 T IR £ 4.9%1073 21.4 2.0x1073 25 8.6 58.6 2.2
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7.0 R £h 2.0x 107" 103.2 2.6x 1072 35 23.4 56.2 6.1
8.0 IR #h 2.1 71.4 3.7x107! 40 33.5 53.3 9.1
9.0 i & 1.2x10' 58.1 3.0

10.0 iilivEan 1.2x 107 31.5 4.6 % 10!
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Fig.3 Fenchlorazole-ethyl hydrolysis: half-life as

a function of pH and temperature
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Table 3 Mass spectra of fenchlorazole-ethyl and

its hydrolysis product
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7023 S H RIS AR 627 16 -0.30 0.838 9 0.25
7016 VIS ESZN 614 17 -0.31 0.268 29 -0.60
7007 DY 15 419 25 -0.53 0.413 21 -0.39
T953 MO HEAR 254 30 -0.72 0.291 28 -0.57
7551 T4 0% 5 5 PR BT 2% 4 517 23 -0.42 0.638 15 -0.05
G129 o [ 22 AR AR 1060 9 0.18 0.828 12 0.23
7030 e [ 55 M ) 445 24 -0.50 0.480 18 -0.29
7001 o [E PR B R 2045 3 1.28 1.062 6 0.58
7546 PN B PR 518 2 -0.42 0.513 17 -0.24
7022 IRl 1152 0.29 1.350 2 1.01
7012 AR T I 2 4 1926 1.15 1.675 1 1.49
PRI 896 0.673

D) Eliili T2 o E R BORAE BWFTTT . 2007 R B AR TS HESR B G20 ROM . AE5T: B BORSCHR R . 2007 .212.

2) CFMEERFE)2002 ~ 2007 S 6 FFARFR A EA WA ARF RS






