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Development and evaluation of fertilizers cemented and coated with organic-inorganic mate-
rials. XIAO Qiang WANG Jia-chen ZUO Qiang ZHANG Lin LIU Bao-cun ZHAO Tong-ke

70U Guo-yuan XU Qiu-ming Institute of Plant Nutrition & Resources Beijing Academy of Agricul-
ture and Forestry Sciences Beijing 100097 China . -Chin. J. Appl. Ecol. 2010 21 1  115-120.

Abstract Four kinds of organic-inorganic cementing and coating materials were prepared by a coat-
ing method using water as the solvent and the corresponding cemented and coated fertilizers B2
PS F2 and F2F were produced by disc pelletizer. The tests on the properties of these fertilizers
showed that the granulation rate compression strength and film-forming rate were B2 >PS > F2 >
F2F. Soil column leaching experiment showed that the curve of accumulated nitrogen-dissolving rate
was the gentlest for B2. In 48 days the accumulated nitrogen-dissolving rate was in the order of
B2 54.65% <PS 56.16% <F2 59.47% < F2F 63.12%. Field experiment showed that
compared with the same application amount of NPK all the test fertilizers had better effects on corn
yield among which B2 was the best with the corn yield and fertilizer use efficiency increased by
19.72% and 20.30% respectively. The yield-increasing effect of other test fertilizers was in the
order of PS > F2 > F2F.

Key words a coating method using water as the solvent organic-inorganic complex materials ce-
mentation coating.
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1% ~1.5%
0.8% ~1.2%
1.3 - /
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1.3.1 -
/ 2 mm 4 mm
10 mm
1
1.3.2 -
1.1 / 2 ~4 mm
N 46% 50 KC-1A
P,0,44% N 10% K,0 57%
B2
PS PS 2 N
F2F 1.4
80 C
N20% P,0,10% K,O 10%.
1.2
L. 45° S-570
35 r- min~' 30 min
R AL 1.5
Nitrogen, phosphorus, potassium and
weathered coal and so on
BREBYUR BB S _
Crush, mill uniformly by ball mill || . 16.42 ¢ kg™' pH 8.11
-1 -1
E 0.69 g- kg 0.87 g+ kg
Agitator 76.43 mg- kg~ 4.12 mg- kg
BRIBLER A] - _
Slow release cement agent Stirfdﬁﬁff?nnly 90. 00 mg: kg ! 1.27 g+ cm ’
[FEREZ I G3
Disc pelletizer
o 100 g
Granulation 2~3
BT
Drying
24 h. 2.00 g
R Screenin;
Coating materials Cjtl;.fzsm 20 g
HERIHL
Disc pelletizer 6 ml 20 g
BT 6 ml 20 g 2h
Temperature control and drying|
20 ml
Rk Product
24 8 13 18 24 30 36 42 48 d.
1 1 100 ml.

Fig.1 Flow chart of preparation of felted and coated fertilizers.
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1.6 2 ~4 mm
3
1.5. 8578. 1 40% ~
/ B2 PS F2 F2F NPK 45% 2 65% ~T75% 3
NPK 90%
CK 6 30 m’. 2.1.2
4 - .4
N 180 kg- hm > P,0,90 kg- hm > K,0 90 kg 6.31 ~14.15 N
- hm™ NPK B2 >PS >¥F2 > F2F 4
. 2006 6 11 B2 >PS>F2 > F2F 1.
10 18 2.1.3 2a 4
2006 10 18 .F2F
0 ~160 cm 20 cm 3 .F2
12 ¢ 2 mm F2F
200 ml 100 ml 2 mol- L . PS B2
KCl 1h T F2 .
TRACCS-2000 Con- 2b 2000 4
tinuous Flow Analytical CFA . F2F
NO, " -N NH, *-N . F2 F2F
1.7 PS F2 B2
SPSS 11.5
Microsoft Excel . B2 .4
2 4
2.1 - 2.2 -
2.1.1
3 NPK
2 ~4 mm . 1 L 3~8 4
4 2 ~4 mm -
64.28% B2 >58.37% PS > 50.42% S . 48
F2 >47.36% F2F 4 5
B2 >PS > F2 > F2F. 54.65% B2 <56.16% PS <59.47% F2 <
1
Tab.1 Granulation rate and compression strength of felted and coated fertilizers
Granulation rate %
Treatment Compression strength
<2 mm 2 ~4 mm 4 ~10 mm >10 mm N- granule !
F2F 4.67 £0. 64a 47.36 2. 14c 33.71 £1.27b 14.26 £2. 16a 6.31 +0.30d
F2 6.41 £0.76a 50.42 +2.57be 29.32 +3.37b 13.85 £2.80a 8.74+£1.07¢c
PS 6.11 £0. 66a 58.37 +4.29ab 23.27 £1.56a 12.25 1. 80a 11.32 +1. 16b
B2 5.59 £0. 66a 64.28 £2.91a 20.46 £2.19a 9.67 £1.05a 14.15 £0.37a

5% Different letters in the same column meant significant difference at 0. 05 level. The same below.
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2 a b

Fig.2 Surface a and microcosmic b of SEM image of felted and coated fertilizers.
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Fig.3 Nitrogen accumulated dissolved rate of felted and coated

fertilizers in soil columns.
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Tab.2 Corn grain yield and nitrogen use efficiency under
different fertilizer treatments

Treat- Grain yield Yield-increasing Nitrogen use
ment kg hm ™2 rate % efficiency %
CK 2607 £241e

NPK 4836 +252d - 37.95 £6. 25¢
B2 5789 +196a 19.72 58.25 +7.27a
PS 5596 +150ab 15.72 54.77 £6. 44a
F2 5302 £265hbc 9.65 50.19 +7.25ab
F2F 5029 +253cd 4.00 38.96 £6. 70bc
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Fig.4 Effect of fertilization on NO; "-N content in soil pro-

files.
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