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Analysis of Flexural Strength of Seedling Pots Made by a
Pulp-Molding Machine under Different Water Contents
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ABSTRACT

Paper mill sludges are discharged around 870,000 M/T annually. Only 30% of the paper mill sludge
have been recycled and the rest has been disposed by land fill, incineration, ocean abandonment and other
ways. Because of overall prohibition of sludge disposal by London Dumping Convention in 2012, a
urgent counter measure for paper mill sludge must be provided. In this paper, some basic experiments
were carried out to develop a tray cell pot using paper mill sludge for increasing the recycling potential
of the wasted sludge. To establish the manufacturing parameters, the tray cell pots were made with three
types of materials including virgin pulp, old news paper and corrugated board mixed in a blend tank of
amolding machine. The bending force and moisture content of the produced tray cell pots was measured
to confirm the application capability. The tray cell pot could be manufactured under the condition of over
20% of virgin pulp, 40% of old news paper added. However, the corrugated board could not be used
because of the glutinous substance included. The produced tray cell pot absorbed water very easily and
the bending force decreased rapidly. The waterproof material must be used to applicate the produced tray
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cell pot in plant growing fields.
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Fig. 1. Manufacturing process of a dry-type pulp mold.
Fo P22 YRR HAE AHSH] el 9=
N o] FE Fel £2A, Fue o g Upper
T3 T ol Fu AlE AP ol o ZAI7HEA
A etk LU AR e B A o A A Aol |
o] Sk e a1EgEol 7] Wil e e
Mol ool et 2 HRo] RAE S JEb Y e e
2R AlE AR 9 7he ol - A A= P& st - Sludge
B3P0l 45Pe u) FHEW] FAY nG ol “solufian
Feiol A AR E T AIE AT 7Hs o o] WA=

Fig. 2. Photograph of the pulp mold machinery.
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Fig. 3. Schematic structure of a forming mold.
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Fig. 6. Compression and water removal process Fig. 7. Separation of the formed pot from the
during forming. bottom mold.
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Table 1. Physico-chemical properties of paper sludge
pH Ash TKN Element contents (%) C/N
(1:5) (%) (%) C H N S ratio

7.80 61.79 1.29 22.21 2.58 1.37 0.16 16.18




Table 2. Stock formulation for seedling pot

production
er\czzltih:: of Concentration of
Added materials P & paper
added suspension(%)
material(%)* P °

Virgin pulp 10, 20, 30, 40, 50 0.5
Old news paper 10, 20, 30, 40, 50 0.5
Corrugated board 10, 20, 30, 40, 50 0.5

* Based on an oven-dried weight of paper sludge
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Fig. 9.

The measuring machine for measuring a
bending force of the cell pot.
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Fig. 11. Photograph of the pot (ONP = 50%).

Fig. 10. Photograph of the pot (ONP = 100%). Fig. 12. Photograph of the pot (ONP = 40%).

Table 3. Experimental conditions for pot formation

Weight percentage of added material(%)

Added materials
10 20 30 40 50
Virgin pulp Impossible Possible Possible Possible Possible
Old news paper Impossible Impossible Impossible Possible Possible

Corrugated board Impossible Impossible Impossible Impossible Impossible




Fig. 13. Photograph of the pot (virgin pulp = 20%).
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Fig. 14. Bending force of the pots according to
soaking time.
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