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2 %: B dFdME red mud (RM)E 0.1, 1, 28]z 5 Me] H,PO, $d oz sty gaxe
3lo] N EA|/RM =S A 8§ A om, RM #9e pH, #38 ¥-97Ix, 93, 21
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ABSTRACT: In this work, red mud (RM) was chemically modified by 0.1, 1, and 5 M H;PO,
solution to prepare epoxy/RM nanocomposites. The effect of chemical treatment on pH, acid-
base values, specific surface area, and porosity of RM surface was analyzed. To estimate the
mechanical interfacial properties of epoxy/RM nanocomposites, the critical stress intensity
factor (K;c) was measured. From the experimentar results, it was clearly revealed that the po-
rosity, specific surface area, and acid values of RM surface were developed as the increase of
the treatment concentration due to the increase of acidic functional group, including hydroxyl
group on RM surface. The mechanical interfacial properties of epoxy/treated-RM
nanocomposites were higher than those of epoxy/RM as-received due to an improvement of
interfacial bonding between basic matrix and RM surface.

Keywords: epoxy resin, red mud, nanocomposites, critical stress intensity factor, chemical sur-
face treatment.
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Table 1. Equivalent Mineral Oxide Composition
of the Materials Studied

contents composition (%)

ALO; 237

Si0, 229

Fe,0, 166

TiO, 6.7

Na,0 116

Ca0 6.7

LOI (loss of ignition) 11.8

cH, o cH,
I 1
CH,-CH-CH C CH. _&H-CH C: CH;CH-CH
s ,J[c,@é@& Fnecnefo O-HD-o-enrcr,
, ,

H.
Epoxy

um—@—cu,—@-l“ Hy
DDM

Figure 1. Chemical structures of epoxy and DDM.
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Table 2. pH and Acid-Base Values of the RM
Series Studied

pH acid values  base values
(meq/g) (meq/g)
as-received 116 159 628
0.1M 89 193 567
1M 51 689 180
5M 3.9 1393 30
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Figure 2. N, gas adsorption data of the RM studied.
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Figure 3. Plots of P/Fy and (F/ P)/V[1-(P/ By)] of
the RM studied by BET method.
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Table 3. N, Adsorption Data of the RM Series
Studied

Seet’ o b Vi Va® R NHAS
(m¥g) =T (cm¥g) (em¥/g) (A) (kJ/mol)
as-received 36 1158 0.182 0.0031 203 4537
0.1 M 42 1137 0184 00030 177 4525
1M 64 1260 0118 00078 73 4591
5M 174 2341 0274 00341 63 4.989
% Specific surface area from BET-method by Nj-adsorption at
77K. ? BET constant. ¢ Total pore volume. ¢ Micropore vol-
ume obtained by t-plot method. ¢ Average pore diameter from
empirical equation of R,=4V1/Sggr. ‘Net heat of adsorption
from Cggy.
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Figure 4. Plots of adsorbed thickness and volume of
the RM studied by t-plot method.
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Figure 5. Reation mechanisms of constituents on RM
surface.
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Figure 7. Evolution of K¢ with RM content in com-
posites system.
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