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Abstract

YEN, J. H., F. H. CHANG, Y. §S. WANG. 1995. Movement and Dissipation
of Herbicide Chlornitrofen in the Environment. Weed Science Bulletin 16:88-95.

Chemical hydrolysis wag the major reaction for dissipation of chlornitrofen
in the soil. Biodegradation and hydrolysis were the reactions found in the river
water. The half life of chlornitrofen in the water was 25 days at pH 7.8 and 45
days at pH 7.0. The adsorption of chlornitrofen on soil at 35C was higher than
that at 25 ‘C . The GWP model (Ground water pollution potential model) was
used to assess the possibility of chlornitrofen to pollute the ground water. The
result indicated that it would take 34.9, 17.4, and 9.5 years in Yang-ming San,
An-nae, and Ping-cheng soils, respectively, for the chlornitrofen to reach 3 m
depth from the surface of the soils.

Key words: Chlornitrofen, soils, movement and dissipation, GWP model.
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Table 1. Some properties of the soils

B A7 7 B
R BGERED A e Hi P CEC
B B BE -
%  ------ %------- ---%--- cmol(+)/kg
mHALE 41 109 1.1 413 47.7 loam 25 43.3
4L 4.2 1.36  33.6 46.4 20.0 silt clay loam 19 8.8
FAL 70 102 142 739 119  silt loam 22 10.6
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Table 2. Dissipation of chlornitrofen in soils without sterilization under various tempera-
ture and moisture conditions

REWHY T AR - 35F 2 A
BE-ky rt K 4y r? K tiy r? K t,
(C)-(%FC)* (XR) (R) (X)
25-10 0.96 0.020 343 083 0019 373 0.82 0.020 353
25-50 091 0.026 27.1 0.88 0022 319 094 0.022 31.0
25-90 0.88 0.048 152 0.88 0043 16.1 090 0.046 15.6
35-10 0.88 0022 319 0.84 0020 343 090 0.021 33.1
35-50 0.74 0.025 278 087 0023 30.1 0.88 0023 296
35-90 0.80 0.048 144 0.89 0041 16.7 0.89 0.047 14.6

* Percentage of field capacity: HR] E X EZ B 9 #

A LAFABELETTRBA - BARER LA RN
Table 3. Dissipation of chlornitrofen in autoclaved soils under various temperature and
moisture conditions

RAHH T ES 3P Fat
BE-Re 12 K tn 1? K ths r? K tip
('C)- (%FC*) (R) (R) (R)
25-10 096 0.018 377 096 0.015 464 096 0.019 37.1
25-50 0.83 0020 343 095 0023 296 098 0.021 325
25-90 0.88 0040 17.5 095 0048 222 092 0.048 222
35-10 0.88 0020 353 095 0021 325 087 0021 315
35-50 0.81 0022 319 095 0023 296 075 0022 310
35-90 0.73 0048 156 0.83 0.040 159 0.82 0.041 16.7

* Perceritage of field capacity: B £k EZ T4 #
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Table 4. Dissipation of chlornitrofen in river without sterilization under various tempera-

tures and pH
RIEWNR AR S R TS RFEEAK
BE- B A r? K tyz r? K t,, r? K t,

(C)-(pH) (X) (X) (R)
25-6.5 0953 0.017 397 093 0019 373 091 0020 353
25-7.0 0.97 0014 486 097 0.015 470 097 0016 437
25-72 092 0016 439 094 0018 376 094 0.018 39.2
25-1.5 0%6 0.019 359 097 0.022 313 094 0019 364
25-1.8 097 0020 355 095 0019 362 092 0021 334
25-8.5 0.81 0.021 33.% 093 0027 253 094 0.028 245
35-6.5 095 0021 323 098 0029 241 095 0024 291
35-70 099 0015 462 0.99 0014 484 099 0.017 412
35-72 093 0022 31.2 097 0.01% 360 099 0021 332
35-7.5 097 0.021 323 095 0026 27.1 097 0.025 280
35-78 093 0022 319 097 0029 237 097 0.030 229

35-8.5 098 0040 173 091 0032 215 092 0035 196
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Table 5.Dissipation of chloritrofen in autoclaved rvier water under various temperatures

and pH
R Ak BT 3k Rk iEA
2L - B Al r? K t, r? K t, 12 K t,,

('C)- (pH) (R) (R) (X)
25-6.5 0.94 0.017 417 095 0.0i3 520 097 0.015 465
25-7.0 0.99 0.012 573 095 0.012 573 097 0.012 579
25-7.2 098 0.014 504 096 0013 541 097 0.013 514
25-7.5 097 0.015 454 098 0.015 47.1 098 0.012 56.7
25-7.8 094 0.016 430 095 0014 48.2 0.017 0.98 419
25-8.5 097 0017 398 098 0016 43.5 099 0.018 38.1
35-6.5 0.93 0.018 385 099 0017 40.8 0.97 0.017 40.8
35-7.0 098 0.012 568 099 0012 569 0.96 0.014 494
35-7.2 099 0013 523 096 0014 49.7 0.95 0015 4538
35-7.5 0.98 0.017 398 097 0.016 43.3 098 0016 42.1
35-7.8 098 0019 36.8 096 0.016 432 096 0.016 424
35-8.5 098 0.021 331 098 0.018 392 0.98 0017 39.9

A EERFEEBA—LRERT RN AR

Table 6. Sorption coefficients of chornitrofen at various temperatures

1% BA ol Kt TH# L

2ECO 25 35 25 35 25 35
XM 1R $ 34.6 27.25 10.25 8.84 25.00 19.61
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Table 7. Some parameter values used in the GWP model

¥ M5 eA.L & X E i £
BRER (kg/md) 0.95 1.64 1.38
K28 (viv) 0.25 0.22 0.19
HARE (m/F)P 3410 310 3%.10
ARIEE (m)? 0.5 0.5 0.5
WFAFEHE (my? 3 3 3
AHFHE (K) 34.6 10.25 25.00
H R 8 A F #K) 0.048 0.043 0.046
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Table 8. Evaluation of residual mass and travel time of herbicide chlomitrofen leaching to
3 m depth of ground water by using GWP model

M R Ly £ RAt 4L
Hikik® (m/¥F) 3 10 3 10 3 10
BB (F) 349 20.4 17.4 11.8 05 6.2
RIE (%) 0.00 0.00 0.00 0.00 0.00 0.00
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