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Fire Retardancy and Mechanical Properties of
Paper Sludge-Wood Particle Mixed Board*!

Jung-Il Son - Phil-Woo Lee*?

ABSTRACT

This research carried out to investigate the effects of inorganic materials in paper sludge on the
thermal degradation and of paper sludge addition on physical and mechanical properties of paper
sludge-wood particle mixed boards in comparison with unmodified particleboards. Also these
unmodified particleboards and paper sludge-wood particle mixed boards were scaked in agueous
solutions of fire-retardant chemicals{diammonium phosphate and zinc chloride), and their fire
retardancy were tested by oxygen index method and 150 ignition test to determine the feasibility
of paper sludge, industrial waste, as a recyclable resource in fabrication of fire-resisting panels for
building material. Since the redrying of fire-retardant-treated particleboards and paper sludge-
wood particle mixed boards were made by press dryving method, this process was a simple and ef-
fective method. On the other hand, flexural bending strength and internal bonding strength were
also analysed to evaluate mechanical properties through standard method.

Keywords : Paper sludge, paper sludge-wood particle mixed board, oxygen index, SO ignition test,
ignition time
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Table 1. Moisture content and specific gravity
of tested board.

i—Board Type

Untreated P. B,
Untreated paper

Abbreviation M.C.*'(%) Sp.Gr.*
P{0:100) 9.42 0.77

A{10:90) 6.32 0.77

sludge-wood B(20:80) 9.29 0.80
particle mixed C(30:70) 8.52 0.78
boards
P-AP-30 10.32 0.80
P-AP-90 10.58 0.81
P-AP-150 10.70 0.80
P-AP-210 10.75 0.81
AP treated A-AP-30 9.43 0.78
paper sludge- A-AP-90 10.01 0.80

A-AP-150 10.54 0.81
A-AP-210 10.93 0.82
B-AP-30 10.23 0.81
B-AP-90 10.29 0.81
B-AP-150 10.74 0.82
B-AP-210 10.82 0.80
C-AP-30 10.13 0.78
C-AP-90 10.47 0.81
C-AP-150 10.42 0.81
C-AP-210 10.53 0.82

P-ZC-30 10.45 0.81
P-ZC-90 10.58 0.82
P-ZC-150 10.53 0.81
P-ZC-210 10.74 0.82
A-ZC-30 10.85 0.80
A-ZC-90 10.83 0.80
A-ZC-150 10.94 0.82
A-ZC-210 11.03 0.83
B-ZC-30 10.25 0.77
B-ZC-90 10.32 0.79
B-ZC-150 10.84 0.80
B-ZC-210 10.93 0. 82
C-ZC-30 10.18 (.80
C-ZC-90 10.53 0.80
C-ZC-150 10.44 0.81
C-ZC-210 10.67 0.79
*! based on oven-dry weight,

*2 based on oven-dry volume,

A(10:90) : paper sludge weight to wood particle we-
ight(oven-dry basis); AP :diammonium phosphate
ZC:zinc chloride:30,90,150,210:soaking time(sec),

wood particle
mixed boards

ZC treated

paper sludge-
wood particle
mixed boards
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Table 2. Chemical retentions of treated parti-
cleboard and paper sludge-wood par-
ticle mixed board.

Board Chemical Retention

Board Type  appreviation (kg /ft3)
P-AP-30 1.03*
P-AP-90 1.13
P-AP-150 1.25
P-AP-210 1.30
A-AP-30 0.78
A-AP-90 0.85
AP treated A-AP-130 0.95
paper sludge- A-AP-210 1.01
wood particle B-AP-30 0.65
mixed boards B-AP-90 0.77
B-AP-150 0.81
B-AP-210 0.93
C-AP-30 0.62
C-AP-90 0.67
C-AP-150 0.67
C-AP-210 0.73
P-ZC-30 0.90
P-ZC-90 1.02
P-ZC-150 1.09
P-ZC-210 1.08
A-ZC-30 0.72
A-ZC-90 0.82
ZC treated A-ZC-150 0.81
paper sludge- A-ZC-210 0.82
wood particle B-ZC-30 0.62
mixed boards B-ZC-90 0.67
B-ZC-150 0.66
B-ZC-210 0.68
C-ZC-30 0.58
C-ZC-90 0.62
C-ZC-150 0.62
C-ZC-210 0.64

* Each mean value of specimens from 5 replications.
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Fig. 7. Relationship between soaking time and
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board after diammonium phosphate sol-
ution treatment.
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