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ABSTRACT

Paper sludges collected from three different paper mills were physico-chemically analyzed in order to
use them as raw materials for making bed soils and seedling pots. The sludge from a fine paper mill con-
tained lots of inorganic pigment particles used for coating, as those from a newsprint mill and a tissue
mill had not. It was clearly through XRD analysis confirmed that all sludges included calcium carbonate.
The paper sludge from the tissue mill contained the greatest amount of particles, which would contribute
to water absorption and nutrient storage. The sludge from the fine paper mill had the highest density due
to many inorganic elements. While the ash content and the total nitrogen content were the highest in the
sludge from the fine paper mill, the C/N ratio was the lowest in the fine paper mill sludge. All sludges
seemed to have insufficient contents of potassium. The sludges from the newsprint mill and the tissue
mill showed more silicon contents than that from the fine paper mill. It was concluded that the sludge
from the fine paper mill would be able to be the most efficient raw materials for making bed soils and
seedling pots and the other two sludges would be more efficient for intensive culture for crops such as
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rice and grain with additional supplement of nitrogen and other nutrients.
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Table 1. Sludges collected from different paper

mills
Mill type Sample types
Wood-free paper mill A
Newsprint mill B
Tissue mill C
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Fig. 1. Paper sludges collected from different paper mills.
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Fig. 2. X-ray diffraction patterns of paper sludge.
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Fig. 3. Particle size distribution of different paper
sludges.
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Fig. 4. Particle density of different paper sludges.
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Table 2. Physico-chemical properties of paper sludge

Sample pH Ash T-N Element contents (%) C/N
name (1:5) (%) (%) C H N S ratio
A 7.80 61.79 1.29 22.21 2.58 1.37 0.16 16.18
B 7.89 52.55 0.45 25.00 3.37 0.50 0.16 50.15

C 8.11 32.99 0.38 25.67 3.58 0.41 0.09 62.47
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Table 3. Element analysis of paper sludges required for plant nutrition

Sample Macronutrient (%) Micronutrient (mg/kg)
P K Ca Mg Fe Cu Zn Mn Mo B
A 0216 0099 1.014 2633 9429.3 6.91 089 6195 6130 9.87
B 0.041 0039 0828 0.810 134339 19537 524 4497 14289 1226
C 0315 0025 0453 0.795 1716.7  49.31 530 3521 6780 8.48
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Silicon content (%) 11.21 22.56 21.89

Table 5. Concentration of heavy metals contained in different paper sludges

(unist%‘“;géjkg) Ni Co Se cd As Hg Pb Cr
A ND ND ND ND ND ND ND 0.32
B ND ND ND ND ND ND ND 0.65
C ND ND ND ND ND ND ND 0.29

ND: not detected.
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