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Fertilizer Pellet Production from Filter Cake and Water as a Binder Employing a Flat-die

Pelletizer
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Abstract

This research aimed to study the effect of amount of water mixing in fertilizer pellet production from filter
cake using flat-die pelletizer on product yield and mechanical strength of the fertilizer pellet. To achieve good
physical quality and improve transportability of fertilizer, different amount of water were added during pellet
making process, including 10%, 20% and 30% of total weight. Two types of die, i.e., two and six mm diameter,
have been tested. After pellet production, the product distribution was calculated. After the products were
naturally dried, they were subjected to a hardness test by a universal testing machine (UTM) at the different
lengths (23, 25 and 30 mm for water mixing of 10 wt.%, 18 25 and 30 mm for water mixing of 20 wt.%, and 19,
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23 and 27 mm for water mixing of 30 wt.%). Results showed that additional water of 10% at the diameter of 6
mm was a proper ratio to give the highest yield (30% of perfect pieces) and highest strength (21.5 kg force) and

density (1351 kg m’) at the pellet length of 23 mm.

Keywords: Filter cake, Fertilizer pellet, Flat die machine
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Table 1 Chemical properties of filter cake.

Chemical Filter Standard of organic
properties | cake** fertilizer**

pH 77 5585

C/Nratio | 24:1 20:1

OM* (%) 22.3 > 30

N (%) 2.0 >1

P (%) 1.1 0.5 (P,0s)

K (%) 0.3 >0.5 (K,0)

* Organic matter
** (Prado et al., 2013)
*** (Land Development Department, 2005)
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Figure 1 Flat die machine used in this study.
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Figure 2 Mixture of filter cake and water.
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Figure 3 Breakage of fertilizer pellet during UTM

testing.
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Figure 4 Appearance of the products (from top to
bottom: 30%, 20%, and 10% water mixing by mass).
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Table 2 Mass balance of the pellet making process.

Water Product
mixing Type of products distribution (wt. %)
(wt. %) 4 mm 6 mm
Perfect pieces 10 30
Broken pieces 13 7
0 Dust 30 18
Loss ar 45
Perfect pieces 20 253
Broken pieces 22 8.7
20 Dust 12 18
Loss 46 48
Perfect pieces 5 10
Broken pieces 31 12
%0 Dust 22 48
Loss 42 30
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= 1 U 1 §%3 1
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Figure 5 Average force tested on the various sizes and

conditions of fertilizer pellet before breakinsg.
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Figure 6 Single particle density of fertilizer pellet at

W4 mm diameter W6 mm diameter

various size and conditions.
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