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Influence of Aggregate Fineness Modulus on Compressive Strength and
Heavy Metal Leaching of Lightweight Concrete Containing Recycled

Melamine Waste
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£3

and Somsak Siwadamrongpong

Abstract

This research aimed to investigate influence of aggregate fineness modulus on mechanical properties of
cellular lightweight concrete containing melamine waste as fine aggregate. Melamine waste was used to partially
replace sand at the rate of 25% by weight. The mixed ratio of cement: aggregate: water was set at 1:1:0.5 by weight.
Density of fresh concrete was controlled at 1,300 kg/mB. The concrete specimens were varied by fineness modulus
(FM) of the waste at FM1.25, FM1.0, FM0.75 and FMO0.5. Compressive strength, water absorption and leaching test
of heavy metal were investigated. The result was found that the melamine waste mixing yielded higher compressive
strength and water absorption compared to reference lightweight concrete. The FMO0.75 specimen resulted the
highest compressive strength. It was also found that water absorption was slightly decrease with increasing fineness
modulus of the waste. The leaching of heavy metals were determined by following the Toxicity Characteristic
Leaching Procedure (TCLP). It was found that the concentration of As, Cd, and Pb were not exceed the limitation

specified by the U.S.EPA and Ministry of Industry Announcement No. 6 (1997)
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Reference Concrete with
Mixture (g)
concrete melamine waste
Cement 2,000 2,000
Sand 2,000 1,500
Melamine waste 0 500
Water 1,000 1,000

M3137 3 8as1dIURTUA N TNQATANAZIDYA

(fineness modulus: FM) Y9afHU8 a1y

Fineness Melamine waste (g)
Modulus sieve no
(FM) 30 50 100 pan
0.5 0 50 150 300
0.75 25 50 200 225
1 50 100 150 200
1.25 50 125 225 100

15197 4 "BﬁﬂleENﬂE]uﬂ%@lﬂﬁﬁ]ﬂ%’)ﬁmﬂ!ﬂﬂlaﬂ

Wege1md (Won. 2601-2556)

Compressive Water
Density
Type R strength absorption
(kg/m’)
(MPa) (%)
Cc9 801-900 2 25
C10 | 901-1,000
2.5 23
C12 | 1,001-1,200
C14 | 1,201-1,400 5 20
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a ) © Y am
M3INNN 5 ﬂ?WllL“Ull‘Uu“UfNIﬁﬁgﬁﬁuﬂﬂ?ﬂ'J‘ﬁ TCLP

Fineness Metal Concentration (mg/1)
Modulus - Ti Zn As Cd Pb
0.5 12.05 5.3583 6.99x10° | 1.45x10°
0.75 12.01 5.1852 < 6.69x10° | 3.97x10° <
1 12.08 54737 | 1.04x10° | 057x10° | 3.15x10° | 0.39x10°
1.25 12.02 5.1786 3.48x10° | 4.66x10°
Detection limit (mg/l) | 247107 | 1.04x10° | 1.09x10° | 0.17x10° | 0.39x10°
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