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Addressing urban noise problems, this study develops eco-friendly, inorganic sound-absorbing panels, overcoming the limitations of
traditional PMMA and cement-based panels. These conventional panels pose safety risks due to flammability and environmental
concerns due to carbon emissions. Utilizing industrial waste, the research comprises two phases: initial tests for physical and
performance characteristics (fluidity, density, compressive strength, sound absorption) and subsequent development of optimized
panel mixtures. This approach aims to replace existing panels with sustainable, effective alternatives, significantly contributing to safer,
environmentally responsible urban infrastructure. The findings of this study have implications for the sound panel market, offering
novel solutions for noise control while aligning with environmental and safety standards.
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Fig. 1. Raw materials: (a) fly ash; (b) silica fume; (c) EAF slag;

(d) cellulose fiber
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Table 1. Chemical oxide compositions of raw materials

MY IS 288 F/1 &5 e Y V= o
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HLSISIA] RUTE AlEERe 017F 5 mmel 8iEE 47, Z0[7t
I:I

wt. %
Oxide = ~ ~ ~
Flyash | Silica fume | FAF slag 10 ! B2 4242 TSI OIS SOf, Table 2014 B
SiO, 54.1 97.0 16.9 - o=
o “104"8 2101 10 mmo!l AIZ2Mo= Askx CHH] 1 % io%ol_}
ALO; 232 03 3.8 o = | L E=orm= =2dg H H | o =
SIS T|xIS
Fe:0; 74 0.1 417 HigtS Xttt
CaO 5.8 0.5 16.9
K:0 20 08 0.0 Table 2. Mix proportions of 1 phase tested mixtures
Na,O 1.9 0.2 0.0
MgO 1.8 0.4 5.8 Mix Wt. ratio
TiO, 13 0.0 0.7 FA C N R SP w SF | EAF| CF
SO; 1.0 0.5 0.0 C 0
P,0s 0.9 0.1 0.2 5-1 0.01
MnO 0.0 0.0 5.7 5-2 0.02
Cr,05 0.0 0.0 2.7 53 0.03
Others 0.6 0.1 0.6 5-4 0.69| 021 0.11| 0.01| 0.03| 040| 04 | 1.6 | 0.04
Total 100.0 100.0 100.0 10-1 0.01
10-2 0.02
100 10-3 0.03
90 10-4 0.04
8\180 * FA: fly ash, C: CaCO;, N: Na,COs, R: retarder, SP: superplasticizer,
gm SE: silica fume, EAF: EAF slag, CF: cellulose fiber
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Fig. 2. Particle size distributions of fly ash and silica fume: (a)
cumulative; (b) density
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Table 3. Mix proportions of 2™ phase tested mixtures

. wt. ratio
Mix
FA C N R SP w SF | EAF| CF
50-0 0
50-4 0.04
50-5 0.50 0.05
50-6 0.06
— 0.69| 0.2 | 0.11] 0.01| 0.03 04| 1.6 ——
55-0 0
55-4 0.04
55-5 0.55 0.05
55-6 0.06

* FA: fly ash, C: CaCOs, N: Na,CO;s, R: retarder, SP: superplasticizer,
SF: silica fume, EAF: EAF slag, CF: cellulose fiber
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Table 5. Average flow diameters of 2" phase tested mixtures

Name Average flow diameter
50-0 133
50-4 140
50-5 140
50-6 141
55-0 134
55-4 138
55-5 139
55-6 139
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Table 6. 24 h compressive strengths of 2™ phase tested mixtures

Name Compressive strength (MPa)
50-0 274
50-4 16.9
50-5 16.6
50-6 15.0
55-0 20.3
55-4 16.2
55-5 119
55-6 11.1
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