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Release Kinetics of Herbicide in Fertilizer—herbicide Granules with
Effervescent Characteristics
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Abstract The fertilizer—herbicide granule with effervescent agent coating was prepared to increase the herbicide release rate. The
effervescency of the granule enjoys a remarkable performance, which was evaluated with the methylene blue spectrophotometric method.
The experiments revealed the release kinetics of mefenacet and bensulfuron —methyl (BSM) in the granule. The results show that the
release equilibration time of mefenacet and bensulfuron—methyl in the effervescent granule is 15 and 11min, respectively, 33.3% and
36.7% of that in the common fertilizer—herbicide granule. The release kinetics of mefenacet and bensulfuron—-methyl follows the dual
constant equation and Logistic equation, with a correlation coefficients highly significant (P< 0.001). Their release rates are controlled by
the Boyd film diffusion model and the Kannan—Sundaram intraparticle diffusion one.
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Table 1 Main components of the fillers in fertilizer—herbicide granule
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Fig. 1 Release kinetics of methyl blue in the fertilizer—
herbicide granule with the traditional technology
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Fig. 2 Release kinetics of methyl blue in the fertilizer—
herbicide granule with the effervescent technology
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Fig. 3 Release kinetics of mefenacet in the fertilizer—
herbicide granule coated with effervescency
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Fig. 4 Release kinetics of BSM in the fertilizer—
herbicide granule coated with effervescency
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Table 3 Fitting equations of mefenacet and bensulfuron—
methyl release kinetics
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Notes: ¢, duration time (min); (), herbicide release amount from fertilizer—

herbicide granules at t min  (mg-kg™); ()., herbicide release amount
from fertilizer—herbicide granules at equilibrium time (mg-kg™); k1,

ks, ks, m, b, K, B, constants; *** means significant correlation.

Elovich Jy 72 3% B 2% WE I e Jlie 0 9 15 it B2 1) e i ot 2 B0
LR AR il R0, XUH BT R A Elovich 77 # S8 K 2
SRR O B, R 3 1Y KM /INTT LU 24 I8 A
oz FP R A 1R AR R T R W TR R X XU Er TR
AT 73K S, T A5 H 24 W T 4 g 0 W s e R T30 3 3% it I (1]
AR5 AR

In(dQ/dt)=InV=(m-1)Int+lnm+InK =1
Hor VD g e 24 I SR O W T i R A 114 R R
(mg-L™-min™) 5 %0 m F K 80 B0 B 2 80,m-1h
AR W T 5 g | R A A 114 R I AR X B R I () X e
Dy AR REAR S IR Tk e g R I R R Ry AR 0 O

PRIE i 5 - InV=-0.4611n+0.867

NG FE - InV'=-0.3091n1+1.326
T B AR Ty AR T LUK H AT R I 220 (18 R W T i | R A B R
CHAR S T LA M B 5 24 I UKL v~ s i B 1) R ik
ARG L T AR I O



] jcmik

#F S 2011,29(26)

5 3 (Articles) ﬁ\

=4
Ln
1

== I
—A— R

— (]
o =
T T

In¥
=

=
h
T

0k
_05 k

-1.0

52 10 1 2 3
Int
B 5 FIEEERRMTEEERBER (InV) M E(Int) X R
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Table 4 Parameters in main control
equations for release rate

Ty 24 T IE T L I W i

ks 0.390 0.623

WA T aiia) 0.676 0.745
In(1-F) = —kat AH 2 0.780%* 0.881™

b2 1.523 1.145

ks 6.971 9.923

WO N HOY i -3.418 -4.181
Q=ks"5+C AH 0.954™ 0.980™

TR 22 2.616 1.976

E Rk AR XM AR 2 (P<0.001) .

Notes: *** means significant correlation, P<0.001.
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