2l 3 22(2) 1 37~45(KE)
Mokchae Konghak, 22(2) : 37~45(Origina}). 1994

UE SSHX|-A|HEE =9 siEaTaEM0l BBSH () *
— 49T - MY EE 2 SEM BIFE —

28R - REE"

Studies on Manufacturing Possibility
of Paper Sludge-Cement Boards (Il ) *!
— Physical and Mechanical Properties and SEM Observation —

Sa-Ick Kim - Jung-Soo Oh*?

ABSTRACT

The possibility of reusing the paper sludge as a raw material of composition board mixed with
cement was ivestigated.

For the measurement of physical and mechanical properties, wood- coment board and sludge
combinend cement boards were fabricated with the three weigh ratios of paper sludge 10 %(SI),
20 %(S 1) and 30 %(SH) to cement weight,

For adding the cement hardning, CaCl: was also added to each mixed paste with the ratio of 1
%, 3 % and 5 % to cement weight, respectively,

Crystal formation in paper sludge-, wood-cement composites was observed by scanning electron
microscope.

The results were summarized as follows.

1. Density and partial compressive strength of each specimens were relatively high in the order of
sludge I, sludge II, Korean pine, Italian poplar and sludge I, sludge 1, Korean pine, sludge II,
Italian poplar and sludge If.

2. The mechanical properties of sludge-cement boards (S I and ) were higher than that of
wood-cement boards prepared with Korean pine and Italian poplar. But the mechanical proper-
ties of wood-cement boards were improved by the adding of CaCle.

3. Water absorption and thickness swelling were increased with increase of sludge content to
cement weight.

4, In SEM observation, sludge-cement composites showed sufficiently formed crystals but wood-
cement composites showed poorly formed crystals.

Keywords : Paper sludge-cement boards, wood-cement boards, physical and mechanical properties,
SEM-observation
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Table 1. Mixing ratio of sludge-, wood-cement
boards.

Specimens Sludge Cement Wood  Distilled

(g) (g) meal(g) water{m¢)
Sludge [ (S 1) 120 1,200 420
Sludge [ (ST 240 1,200 450
Sludgelll{SI) 360 1,200 500
Korean pine(KP) 1,200 120 350
Italian poplar (1P) 1,200 120 350
Control(C) 1,200 270

* CaCl2 was added 1, 3 and 5 percents to the
weight of cement,
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Fig 1. Density of sludge-, wood-cement boards.
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Fig 2. Partial compressive strength of sludge-,
wood-cement boards.
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Tabie 2. The mechanical and physical proper-
ties of sludge-, wood-cement boards.

CaCl: Bending Internal Water Thick.
strength bonding absorp. swell.

Specimens strength
(%) (kg /cm?) (kg /cm?y (%) (%)
0 53.6 9.1 252 14
Sludge | 1 54.3 9.8 23.3 1.2
3 58.9 10.2 19.7 1.1
5 57.4 9.9 204 1.1
0 52.3 8.8 281 1.7
Sludge I 1 53.5 9.1 26,4 1.5
3 55.3 9.3 22,1 1.3
5 54.8 8.9 229 1.3
0 51.9 2.0 387 3.8
Sludge i 1 52.0 31 381 3.9
3 52.1 4.5 37.3 3.2
5 52.1 4.4 39.0 4.0
¢ 41.1 3.9 324 18
Korean pine 1 54.6 6.1 28.3 1.6
3 36.4 3.8 22.7 1.3
5 57.1 8.4 254 15
0 36.0 1.9 38.6 3.0
[talian 1 44.1 4.8 331 4
poplar 3 53.8 5.7 30,3 24
5 56.6 6.3 2785 1.7
Contor] 81.2 10.8 16.2 0.9
100

301

6011

40

Bending strength (kg /mc?)

C SI SH SHI KP [P

AKS F 4030 B:KSF 4031 C:KS F 4720
Fig 3. Bending strength of sludge-, wood-
cement boards without CaClz addition.
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Pho. 1. Scanning electron micrograph of the
hydrated portland cement,
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Pho. 2. Scanning electron micrograph of the
hydrated portland cement with Populus
euramericana Guinier,



Pho. 3. Scanning electron micrograph of the
hydrated portland cement with paper
sludge.
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