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ABSTRACT The vitrification processes and characteristics of Geochang granite stone sludge were investigated for the application of
desulfurization sorbent of Molten Carbonate Fuel Cell (MCFC). From the X-ray fluorescence analysis (XRF) results using Geochang
granite stone sludge, it was confirmed that the network formers (SiO, and Al,Os) in granite stone sludge were present between 83.2
and 87.2 wt% and the rest was comprised of network modifiers (K»O, Na,O, CaO, Fe,O3 and MgO). When Borax (Na,B407-10H,0)
was added in the granite stone sludge system for promoting the decomposition and reducing the melting viscosity of refractory SiO,
and Al,Os; comprising of stone sludge, it was observed that the melting point of the granite stone sludge system was reduced by more
than 400°C and the optimized melting temperature for granite stone and borax systems was around 1400°C when comparing X-ray
diffraction analysis (XRD) results. Phase transitions and thermal reactions of granite stone sludge systems were also investigated from

thermal analysis using Thermogravimetric Analysis (TGA)/ Differential Scanning Calorimeter (DSC).
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Table 1. Abbreviation of specimens
Atz T Hig REE
S4B (Granite) : Borax 1:0 GB10
334 AR Borax 1:1 GBl11
S+ B Borax 1:2 GB12
5}7 }A AJEL Borax 2:1 GB21
& F ok El(Basalt) :Borax 1:0 BB10
??j—‘,j—?} A1 B Borax 1:1 BB11
FEol A E:Borax 1:2 BB12
& o)k A H:Borax 2:1 BB21
Granite/Basalt powder, Borax
weighing
[ Mixing using agate mortar
Putting mixed powder
in Alumina crucible
Heating in electric furnace
(1400 C for 2 hours)
Pre-treatment of metal plate
(Pre-heating and face grinding)
[ Pouring into a metal plate ]
[ Rapid cooling ]
Fig. 1. Experiment procedures
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Fig. 2. X—ray diffraction (XRD) pattern of Geochang granite
stone sludge
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Table 2. Analysis results of main chemical components of Geochang granite stone sludge by XRF (wt.%)

512 sample sample sample sample sample sample Zx{0|
(1) (2 ) (4) (5) (6)
Sio, 67.0 67.0 67.0 69.6 67.1 67.0 67.0~69.6
Al,Os 17,5 17.5 17.5 16.2 17.5 17.6 16,2~17.6
KoO 4,49 4,53 4,52 4,37 4,55 4,59 4,37~4.59
NayO 3.61 3.58 3.62 2,92 3.52 3.51 2,92~3.62
CaO 3.47 2,21 3.54 3.44 3.50 3.54 2.21~3.54
FeyOs 2.20 2.21 2.20 2.20 2.27 2.21 2.20~2.27
MgO 0.625 0.650 0.645 0.539 0.614 0.618 0.539~0.650
TiO, 0.336 0.345 0,341 0.325 0.332 0.352 0.325-0.352
P05 0.177 0.158 0.158 0.150 0.146 0.149 0,146-0,177
BOs X X X X X X X
Total 98,895 97.68 99,025 99,269 99,054 99,068
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Fig. 3. XRD patterns of (a) GB11 powder at room temperature
and (b) GB11 after heat treatment at 1400°C for 2 hr
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