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Longevity of Controlled Release Modified Resin Fertilizer
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Abstracts: [Objective] The study establish the rapid method to test and predict the longevity of CRFs coated by water soluble
resin by use of the short-period leaching under high temperature. [ Method] Still pure water dissolving incubation and high
temperature drip washing were used to study the pattern of the nutrients release of the CRFs. The regression equations of periods
required to reach the same cumulative release rates between 25°C and 80°C. [Result] Patterns of cumulative nutrients release curve
would fit to one factor quadric regression equation at each given temperatures, and all of relative co-efficient was bigger than 0.995.
With the temperature increasing, nutrients release of the CRFs increased. The longevity of resin coated CRFs could be predicted by
use of both the cumulative nutrients release equation at 80°C and the regression equation of release time needed to reach the same
cumulative release rates between 25°C and 80°C. There were only 0.3% to 6.9% relative errors between the tested longevity and
predicted one. [ Conclusion] In conclusion, the longevity of resin coated CRFs could more quickly and precisely be predicted by use
of the high temperature short-term leaching method than that of the normal differential release rate. The longevity of resin coated
CRF could be rapidly and precisely predicted in a few hours by application of the high temperature short-term leaching method.
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Table 1 The regression equations of cumulative nutrients
release rate from controlled release fertilizer at 25°C

MR FRH

PR R R [E]) Hh 2 77 7 .
K . Corelation n
CRF tested Regression equations .
coefficient
Trincote 1 y=-0.0006x*+0.3929x+11.855 0.9972** 41
Trincote 2 y=-0.0006x*+0.3954x-0.7084 0.9989** 51

X AREFRRE, y h BRI (%)
x stands for day of incubation and y for cumulative nutrients release rate (%)
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Fig. 1 The cumulative release rate curves of Trincote 1 and
Trincote 2 CRFs at 25°C
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Fig. 2 The cumulative nutrients release curves of Trincote 1 and Trincote 2 at 50°C, 60°C, 70°C and 80°C, respectively
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Table 2 The regression equations of cumulative release rate of Trincote 1 and Trincote 2 at 80°C

kPR ek AU 1) BTy 2k 77 7 MR FREL
CRF tested Test duration (h) Regression equation Co-relation coefficient
Trincote 1 16.5 y= -0.2208x* + 8.1228x - 0.0361 0.9959**
Trincote 2 24.0 y =-0.0809x% + 4.9021x + 2.0528 0.9982**

X AR (NI sy 38950 BBVRETSR (%) n 80 24, R TR (%) N 3 IRESZ M
x stands for hours of incubation; y stands for cumulative nutrients release rate (%). n is equals to 24 for both Trincote 1 and Trincote 2. Each datum is average of

3 replication
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#3 25CEIRS 80CHIRILEARE RRBMEMEH B RIEYTHIE
Table 3 The regression equations of release time (hour) reached to the same cumulative release rate between 25°C and 80°C

Bl R ATk LioalIlEe R NI ST ] (1] =1 7 FHIR R
CREF tested Test duration (h) Regression equation of release time Co-relation coefficient
Trincote 1 16 y = 0.2841x% + 12.333x - 0.0423 0.9994**
Trincote 2 24 y =0.1015x% + 12.226x + 4.1799 0.9999**

y K 25°CHTaEITE Ch), x b 80°CHraHTH (h)

y stands for hours of incubation at 80°C and x for hours of incubation at 25°C
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Table 4 Comparison of the measured and the predicted longevity for the CRF studied

Bl R ATk LB S NERYFIEAE 5 SpiAH 7 AHXSRZE

CREF tested Longevity measured (d) Longevity predicted (d) Difference (d) Relative error (%)
Trincote 1 280 283.0 -3.0 11
Trincote 2 353 354.1 -1.1 0.3
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Table 5 The regression equation of cumulative nutrients release of Trincote 1 and Trincote 2 respectively at 80°C

PR IE R LisalllEY
CRF Tested Test duration (h)

[B]Y 2 77 7

Regression equation

MR R HK

Co-relation coefficient

EAY S &

Cumulative release rate (%)

Trincote 1 6
Trincote 2 6

y = -0.6933x* + 12.033x - 5.7468
y =-0.411x% + 7.7288x - 2.3752

0.9970** 40.73
0.9996** 29.40

F R B R TTRE R x W R () (h), y 400 BB (%), n B0k 24, RIS NRIER (%) N 3 IRFE R KT MH
x stands for hours of incubation. y stands for cumulative nutrients release rate (%). n is equals to 24 for both Trincote 1 and Trincote 2. Each datum is average of

3 replication
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Table 6 The regression equations of release time (hour) reached to the same cumulative release rate between 25°C and 80°Cby use

of short-term leaching method

BER PR IR iR IIbY RNV ) [ 7 MRS
CRF Tested Test period (h) Regression equation of release time Co-relation coefficient
Trincote 1 6 y = 0.2805x% + 14.681x - 14.328 0.9995**
Trincote 2 6 y = 0.0844x% + 11.924x + 4.9888 0.9999**

y A 25 CHrIf (A (KD, x 24 80°CHrg | Ch)
y stands for hours of incubation at 25°C and x for hours of incubation at 80°C

R 7 BESHARI SR 5 A HR ST A TN X L

Table 7 Comparison of the longevity of the measured and the predicted by short-term leaching method

ece=giives Ty ik e P2 JE AR TR A 555 AR 22 AHX IR 2

CRF Tested Method predicting Longevity measured (d) Longevity predicted (d) Difference (d) Relative error (%)

Trincote 1 6 h THE 280 299.4 -19.4 6.9
Predicted in 6 hours

Trincote 2 6 h TIl{E 353 354.0 -1.0 0.3

Predicted in 6 hours
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