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Table 1 Post-treatments of coated fertilizer 0.3% in crosslinker dosage in pilot scale production
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Table 2 Relationships of surface micro-structure of the coating with dosage of crosslinker and post-treatment membranes selected for

analyzing
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1 1 HEFH80C 80°C oven heating 24
2 2 HEAI80°C 80°C oven heating 24
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Fig. 1 Nutrients release curve of polymer coated fertilizer ( 0.3 % in crosslinker dosage ) in 40°C still water relative to post—treatment
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Fig. 2 Optical micrographs of the surface of the coatings (a: 1% and b: 2% in crosslinker dosage ) heated in oven at 80°C for 24 h

15 B G A 43 BT 7 5 T AP B g A e A
IKPE 2 TR I I AT U — i 2 AT i K T
FR LR AE W0 A BORA SE K, R, AT A%
JE I 3 43 AT X R R AE W fIN AN [8]) B 451 3 B ) e
g 5, 119 A8 b ofe A 6 SR AE AR B K M . RT3 T LA
HREME L, MZBAHEH1%ME2 %, B
FEAEWE (3 300 ~3 450 em™ ) & A% A 9 R B
TRRAE, TG D R FRAEDE (2 800 ~2 950 em™) AP
P v ) B i B U JL-F- T AR Ak o B oL e, 38 m z2
1560 FH 2t ] LA iR A ARk ) B K T
2.4 REBFAESMHBREEXFFDBRAE N

TR EE SR (E4) nTRAEH, BT
80 °C i FA ) £ JEE AT ek 42 g BE WS 471 g A1 3 1 ek

AbEE, (HHZESRIFARE . XA RER TR AL
STIDEERTOEIN ub ERON SRR SR B W i 'S
S iR R AT SO A ] S AR 2L T
e BN ARG HE R BB L LA s T 8 o S 5]
P 0 e A I A R 1 B B9 1 P 2 i ) L
(4 U 2.9 52 35 550 9 4 A8 1 77 #F ol 114 60 5 S
BRIy EBUVBECR I /N T 1% 3155 4 18 14
FLEAC R, FERLIN A9 dIFIRI A, R AURE L 1A
IR 1409011 i 5 5% 0 JLT- B e 4x o 1 B ANt
IR EFR I R 22 5 v] BE S BB R R A5 ([
2) MIFRIERE (F3) SFRERA —ERR. WL
ATRIACY, AR 2548 5 1k AR KRR e T
FLIFEAL A SR BT

http: //pedologica. issas. ac. cn



"/,

3 4 B HEAE . OVESR AR R IR G R RIL R R BRI 5T 771

JEAERE Photoacoustic intensity

0 1 1 1 1 1 1

4000 3500 3000 2500 2 000 1500 1000 500
P % Wave number (cm™)
0 AWFERREIE (O-H) $Fg, BHFRRIGNIE (C-H) $¥HiFi% Note: A band indicates hydroxyl ( O—H ) peak, B band indicates
aliphatic (C-H) peak
E3  HEFE80C T I#A24 )5 MURHI RS (ZIFNRMELBI1% . 2 % ) Wh Lok
Fig. 3 Fourier transform mid-infrared photoacoustic spectra of fertilizer coatings ( 1% and 2 % in crosslinker dosage ) heated in oven at

80°C for 24 h
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Fig. 4 Cumulative nutrient release rate in 40°C still water of coated fertilizers ( 1% and 2 % in crosslinker dosage ) heated in oven for

24 h relative to temperature
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Study on the Controlled Release Performance of Modified Polyacrylate Coated
Controlled Release Fertilizers

ZHAO Cong" *> SHEN Yazhen' DU Changwen'' ZHOU Jianmin'

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academic of Sciences, Nanjing
210008, China )

(2 Dryland Farming Research Centre, Shanxi Academy of Agricultural Sciences, Taiyuan 030031, China )

Abstract To solve the problems existing in the pilot scale production of water-soluble polymer coated
fertilizer using the fluidized bed coating machine, this study was performed on effects of cross-linker dosage
on surface structure and hydrophobicity of the coating and effects of different post-processing techniques
on performance of controlled release. Results showed that when the cross-linker (‘aziridine ) added into the
water-soluble-polyacrylate-latex-dominated coating material, increased from a rate of 1% to the rate of 2%,
surface structure of the fertilizer coating became smoother and denser, as well as higher hydrophobicity.
Consequently, the coating performed much better in controlling nutrient release. When the two coated
fertilizers different in cross-linker rate ( 1% and 2% ) added into the coating material were soaked in still
water at 40°C in temperature for 9 days, it was found that the former released more than 90% of the total
nutrients, whereas the latter just released about 40%. However, the performance varied with different post-
coating treatment, and it was much better when the coating was oven-dried than when it was microwave-dried.
When the coating was low in cross-linker dosage (0.3% ) , higher processing temperature ( 60°C ~ 80%C )
significantly improved its performance, but when the coating was high in cross-linker dosage ( >1% ) ,
raising temperature almost did not have much effect.

Key words Polyacrylate; Coated fertilizer; Fluid bed; Modification; Nutrient release
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