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Abstract :

Fine dust has become a significant social problem. Diesel engines are used as the main propulsion power source in ships. This study
introduces a diesel particulate filter (DPF) that is used as an exhaust afier-treatment system for diesel engines to reduce particulate matter known as
diesel fine dust. Two materials are used for the DPF: Cordierite and silicon carbide (SiC). In this study, to improve the physical properties of the binder
used in the SiC DPF, cordialite was used instead of the SiC-based materials used as the conventional binder to evaluate the thermal durability against
high-temperature deformation through the change of the coefficient of thermal expansion. In addition, the physical properties of the silica sol, as a main
component of the base coating solution for determining the bond between the binder and the segment, were confirmed. Based on this, the change effect

of the binder physical properties was confirmed through experiments by either adding a silane coupling agent or SiC to increase the reactivity of the
silica sol.
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1. M B Ag ZFol7] 984 DPF(H A2} HE; Diesel particulate
filter) 9] A% FA A 2HS AR5t AE Aleskal

AEANEAY Al AT ARSI EAIR tEE AL 9L SitK(Lee et al, 2011). DPFE Abg bl AEpste] QabdEd
ok A A BFS Fol7] fEiAE SEAR] BAYAE & ARSE AL ARG A8E Hol da, B2 A 2
Apgshis Zlo] ARl A Aol At Apsat Fof vl o] §hrk(Lee et al, 2011). P A YL adukg T A<l
Ve AT 758 A= vAUAR 2ozl dabds ellA = 7]1olska vk 2ARAR7E Lol A, Lee et al(2017)
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Fig. 1. Cordierite based binder manufacturing process.
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Fig. 2. SiC based binder manufacturing process.
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Fig. 3. Samples manufacturing.
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Table 1. Properties of the SiC segment

Item Result
Chemical composition (%) SiC>97, Si02>3
CPSI 300 (1.95+0.3 mm)
Channels geometry Square
Wall thickness (mm) 0.26+0.2
Square length of cell (mm) 1.20+0.2
Porosity (%) 48+2
Pore diameter (Um) 18+£2
3P-Bending strength-MOR (MPa) 8+2
Coefﬁc1e(th(])51; t(ll)(e{t(;{aﬁl/ lie)xpansmn 58405
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Fig. 4. Scanning electron microscope (SEM).

Fig. 5. Universal testing machine (UTM).

Outer span 40 mm

T

Fig. 6. Schematic of flexural strength test.

Fig. 7. Dilatometer.
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Table 2. Zeta potential measurement of silica sol by polarity

Item Result
Base -17.19 mV
Acid -31.08 mV
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Fig. 8. 4P-Bending strength results of the coating-binder by polarity.
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Table 3. Samples code name
. Silane
Item Coatl.ng Binder coupling SiC
solution
agent
A-BASX Base Acid -
A-BASO Base Acid Adding
A-ABSX Acid Base -
A-ABSO Acid Base Adding
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Fig. 9. 4P-Bending strength results of the samples.
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