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Optimization of Recycled Wastepaper Fiber Reinforced-

Cement Composite
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ABSTRACT

This study was to determine the technical feasibility of using wastepapel; fibers, obtained
through dry processing of wastepaper, as reinforcement in thin cement produces. Dry-processed
waste papers have high levels of noncellulosic impurities, and the recycling process also breads
and damages the fibers.

To produce wastepaper fiber-cement composites, first the influential variables in the slurry-
dewatering method of processing the composites were identified in an experimental study based
on factorial design. Among the proportioning and processing variables investigated, fiber mass
fraction and level of substitution of virgin fibers with recycled ones were found to have
statistically significant effects on mechanical and physical properties of composites. Subsequently,
response surface analysis techniques were used to devise an experimental program that helped
determine the optimum combinations of the selected influential variables based on mechanical and
physical properties, and cost. '
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Figure 1 Fiber length distribution of wastepaper fiber
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Table 1 Chemical and physical properties of cement

Compressive strength(kgf/cm?)
3 days 7 days 28 days
3,488 3.15 0.08 224 308 404

Fineness (cm“/g) | Specific gravity Stability (%)

2.3 7 A} (Silica-sand)
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Table 2 Physical and chemical properties of silica-sand

Specific gravity Fineness(cm®/g) Moisture content(%)
2.65 6120 <0.1
Silica-sand | SiOz | AlO3 | FexOs3 | TiOz | MnO | CaO { MgO | KoO |NaO| P:Os | LOI | Total
(%) 92.75 3.34 3.34 020 | 002 | 004 | 085 0.67 - 002 | 069 | 99.99
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Table 3 Experimental design
Compaction Pressure Fiber Mass Fiber Beating Level Fiber Substitution Level
(kef/cnt) Fraction (%) (CSF) (%)
2.4(Unpressed), 64(Pressed) 8, 10, 12 350, 500 20, 35, 50
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Table 4 Experimental design for optimization

type factor Fiber mass fraction(%) Fiber beating level(CSF) |Fiber substitution level(%)
Pressed 8, 10 350 (2A) 20, 30
Unpressed 8, 10 350 (2A) 35, 45

HQ} 2 A¥E4ATE "oz AAYLF 58 - 9FgH SAUIY BEFA: 327JE—85kgf/cm2°l
4, WE-12g/cm’ol 4, BEFFH-30%013}), (M7t B34 P =-45kgf/em’ol 4, WE-1.1g/cm’o]
A, BESY-35%013N)]S WEetn b AAAHU HAFuign) 2L Y A B9 F st
Ad HERAFAHE HAISHT. 2 Ede Figure 5(@)9 by 2o

WHSEAREMAY S B BAA B g AHE EFAY B HAFELS 9% AHdAs
T 2% A HAHulgo] EEHJ M, v7iY AHE EgAe Aee HAEYE 9%S dRdAs
T 3B%ANA =EHAY

Flexural Strength Density Water Absorption Desirability

20.00 2000

L8783,

%0 L2
—_’,/'»‘.Ib‘/

B

‘\l.mn\

750

Flber Substitution
8
8
L

Fiber Substitution

200 LX) 200 80 10.00
Fiber Fraction Flbor Fraction

Figure 5(a) Optimization: Response surface analysis (Pressed)
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