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Synthesis and characterization of multi-micronutrient fertilizer ammonium

cupric phosphate via solid state reaction
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Abstract: A novel method for the synthesis of multi-micronutrient fertilizer ammonium cupric phosphate
was studied, and the target product was obtained successfully with CuSO, « 5H,O and (NH,),PO, -
3H,0 as raw materials and PEG-400 as template via the one step low heat solid state reaction. SNR
(signal-to-noise) calculated with XRD data of the products was used as testing indicators, and uniform
experimental design as well as data mining technology were used in the test. The synthesis tests were
carried out, and were guided by the results of data mining technology. The test results indicated that the
product synthesized with the optimal technical condition was NH, CuPO, « H,O with size of 51nm. For the
products are all fertilizer, so it is obvious that a mixture of the synthesis products can be used as fertilizer
without any separation. The synthesis process is not only simple but also without any waste water, so the
synthesis is a much more potential industrial process when it is compared with those syntheses in liquid

state in view of the process itself or environment protection.
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Table 1 Factors and imitativel levels

No. X X:/h X;/C Xi/h
1 1.0 5.0 50 3.0
2 1.02 5.5 50 3.5
3 1.04 6 60 4
4 1. 06 6.5 60 4.5
5 1. 08 7 70 5
6 1. 10 7.5 70 5.5
7 1.12 8 80 6
8 1. 14 8.5 80 6.5
9 1. 16 9 90 7.0
10 1. 18 9.5 90 7.5
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Table 2 Experimental project of uniform design and results

No. X X,/h X;/C X, /h Y
1 1. 00 6.0 60 5.0 16. 42
2 1. 02 7.5 80 7.5 30.76
3 1. 04 9.0 50 4.5 3. 330
4 1. 06 5.0 70 7.0 2.835
5 1.08 6.5 90 4.0 7.896
6 1. 10 8.0 50 6.5 8. 891
7 1. 12 9.5 70 3.5 5. 145
8 1. 14 5.5 90 6.0 8.090
9 1. 16 7.0 60 3.0 15. 43
10 1. 18 8.5 80 5.5 14. 55
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Fig. 1 XRD patterns of products
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Table 3 Regression parameters and results of F test

Parameter Result Parameter Result
F 14. 7569 Fi.5C0.01) 11.3
R 0.9601 Fi, 5(0.025) 7.57
S 3. 1449 Fy,5(0.05) 5.32
FO 2.0 Fy 5C0.01) 11.4
Fy 38.32 F >F;, 5C0.01)
F, 8.92 Fy >F;,5C0.0D)
F, 8.59 F,.F; >F,5(0.025)
F, 5.32 F, >F,5(0.05)

F—F statistic of equation; R—R-square; S—standard devia-
tion; FO—F critical vuale; F,—F statistic of equation item.
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