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ABSTRACT

This research investigates the moisture and aging effects of wastepaper fiber-cement composites. Wastepaper fibers
is obtained by a dry process. Wastepaper fiber-cement composites was manufactured by the hatscheck process. The
effects of moisture and aging on the performance of wastepaper fiber-cement composites were investigated through
accelerated laboratory tests simulating the effects of moisture sensitivity and wet-dry cycles as well as freeze-thaw
cycles and long-term drying. They were shown to possess acceptable moisture and aging performance compared with

virgin fiber cement composites.
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Table 1 Fiber length distribution of wastepaper and
virgin fiber

. Length distribution{%)
Fiber length(mm) Wastepaper Virgin
0~0.2 104 4.0
02~04 15.0 2.0
04~06 14.0 2.5
06~0.8 116 3.0
0.8~1.0 9.6 35
1.0~12 8.4 3.5
12~14 6.2 4.2
14~16 54 45
16~18 4.6 5.0
1.8~2.0 3.0 5.0
2.00] % 11.8 62.8

Table 2 Physical ané chemical properties of silica-sand

el | Fopess [ Wt gonen] Lo oo
2.65 6,120 <0.1 0.69
SiOz A1203 F0203 Ca0 MgO NazO KZO TiOz
92751 334 | 334 | 004 | 0& - 0.67 | 0.20

Table 3 Optimum miX proportions

Compaction \ Fiber mass Fiber substitution
pressure (kgf/cm”) | fraction (%) level (%)
2.4(Unpressed) 9 35

64(Pressed) 9 22
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Fig. 1 Flexural test set-up
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Fig. 2 Typical flexural load-deflection behavior in
various moisturc conditions(Pressed)
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Fig. 3 Typical flexural load-deflection behavior in
various moisture conditions(Unpressed)

HANREZ ABIE SERlel 220y 3 ZalSy

4.2.1 Az-5& 49

Fig. 42 dAXE4FEA AHE B39 Az-4&
BA8 o a5y AsS vehd on, #3%
o} %"J"é% able 6JJr 7”3}. 2 fﬁﬁﬁr Az-58& w2

Al

th wt& 7455 J % 7}‘” g Hlﬂ%# 71%%%1]
¢ AANREG AMERA Y] #eldo] FAXE %
% AErEelA BF ZAAEY A4 dagd vt
o 9 wl7jete] J)FESAI} 22}t 4474% 12.66%0)H
ARG AMEEEAZL A D nrigelA 242t
40.30%, 31.23%= JERsiTh

4.2.2 FAFHANZ
Fig. 52 AANREZD AMEEHAY F2-83 W&

A Fo FHF-NS ATl FRE 2 EIe
Table 73} Atk $4¢3) W2 NG A19e 728G
Ao HAMGRG ANERGA 85 B BAH

Table 4 Effects of moisture condition on the flexural
strength (kgf/cm?)

Moisture condition
Type of composite

Air-Dried | Oven-Dried | Saturated

o 1437 143.1 987

Control press (487) (2.14) (2.43)
ono Unoressed | 919 95.4 530
Npress (1.27) (1.28) (1.78)

Pressed 126.2 139 839

Wast T (3.37) (1.37) (1.30)
aste U 4 84l 823 579
NPIESSE) (1 66) (141) (0.68)

() : Standard deviation

Table 5 Effects of moisture condition on the flexural
toughness (kgf-cm)

Moisture condition

Type of composite
Air-Dried | Oven-Dried | Saturated
Pressed 2921 979 30.07
Contral (0.24) (0.53) (0.34)
0 Unoressed | 2124 10.38 21.44
D (0.80) (0.40) (0.28)
Pressed 30.84 11.85 33.39
Wast (0.26) (0.42) (0.78)
S

aste Unoressad | 2126 10.43 18.14
P (0.46) (0.47) T

() @ Standard deviation
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Fig. 4 Typical flexural load-deflection behavior after
repeated wetting—-drying cycles

Table 6 Effects of repeated wetting—drying on the
flexural performance of wastepaper
fiber-reinforced cement composites

Strength
(kgf/cm?)

Toughness
(kgf-cm)

Type of composite
Unaged| Aged |Unaged| Aged

Pressed 143.7 1404 29.21 16.14
487 | @257 | 0240 | (047

Control
Unpressed 91.9 83.9 21.24 18.55
(127) | (1.34) | (0.80) | (0.48)
Pressed 126.2 1157 30.84 18.41
337y | (325) | (0.26) | (1.17)
Waste

Unpressed | S5 752 | 2126 | 14862
P (166) | (128) | (046) | (050)

() : Standard deviation
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Fig. 5 Typical flexural load-deflection behavior after
repeated freezing- thawing cycles

Table 7 Effects of repeated freeze-thaw on the
flexural performance of wastepaper
fiber-reinforced cement composites

Strength Toughness
(kgf/cm’) (kgf-cm)

Type of composite
Unaged | Aged |Unaged| Aged

143.7 142.0 29.21 9.22
Pressed | oy | (106) | (024) | (028

Control

Unpressed 91.9 995 | 21.24 599
P 127 | 052 | ©080) | (0.35)

126.2 126.6 30.84 872
Pressed | 399y | (197) | (026) | (0.35)

Waste 841 | 796 | 2126 | 575

Unpressed | (166) | 214) | 046) | ©025)

() . Standard deviation
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Fig. 6 Typical flexural load-deflection behavior after
long-term oven-drying
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Table 8 Effects of long-term oven-dry on the flexural
performance of wastepaper fiber-reinforced
cement composites

Strength

Toughness
(kgf/cm®)

. (kgf-cm)
Type of composite g-cm

Unaged| Aged |Unaged| Aged

1437 | 1352 | 2921 | 737
Pressed | (son | (161) | (020) | (027

Unpressed 919 | 1004 | 2124 | 1213
P (127) | (265) | (0.80) | (0.62)

Control

Pressed | 1262 | 1127 | 3084 | 801
(3.37) | (075) | (0.26) | (030)

Waste
841 | 811 | 2126 | 1004
Unpressed | 766y | (158) | (0.46) | (0.76)

() : Standard deviation
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Fig. 7 Comparison of flexural strength with aging
methods(WD: Wetting-drying, FT: Freezing-
thawing, OD: Oven-drying)
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