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Abstract : When the waste solid fuel (SRF, Bio-SRF) is burnt in a boiler, a problem occurs in the combustion process involving
the alkali components (Na, K) contained in large amounts in the fuel. The alkaline component has a low melting point, which
usually forms low melting point salt in the temperature of the furnace, with the resulting low melting point salts attaching to the
heat pipe to form a clinker. Various additives are used to suppress clinker generation, and the additive based on the kaolinite has
alkali-aluminum-silica to inhibit the clinker. In this study, the reactivity of the additives based on the kaolinite was compared.
The additives utilized were R-kaolinite, B-kaolinite, and A-kaolinite. Also silica and MgO were sourced as the comparison
group. The experimental group was employed as a laboratory-scale batch horizontal reactor. The additive and alkaline salts
were reacted at a weight ratio of 1 : 1, and the reaction temperature was performed at 900 C for 10 hours. The first measurement
of HCI occurring during the experiment was performed 30 minutes after the detection tube was used, and the process was
repeated every hour after the experiment. After the reaction, solid residues were photographed for characterization analysis
by means of an optical microscope. The reaction characteristics of the kaolinite were confirmed based on the analysis results.
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Figure 1. Experimental device.
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Table 1. Materials

Kaolinite A| 2] H7HA 9} 4Ze]o) vh-g E4 223

R- A- B- -
Name NaCl Kkal kaolinite kaolinite kaolinite MgO Silica
Production Samchun, co., | Samchun, co., Duksar} pure D- B- S- Tunsei, co., ltd
Itd Itd chemicals company company company
Pure [%] 99.5 99.5 100 - - - 99.6
Table 2. XRF result data [2: wt.%]
Ingredients R-kaolinite A-kaolinite B-kaolinite MgO
Si 98.2 54.8 76.4 43.1
Al 18.9 38.5 20.6 22
Ti 1.1 3.4 0.7 0.0512
P 0.2 0.1 0.4 0.0095
S 0.07 0.2 0.8 0.105
Na 0.06 0.1 0 0.029
Others 1.5 29 1.1 54.5213
HE 24A2EESE 21 3718 AR0A Aoz P4 Aot
o A 3 AAE 1A ToE2 =rhYolA A Fot &
w74 B4 ol gsqrt 3. A3 Za o D&
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Table 3. Reaction weight of KCl and additives and weight before and after experiments

R-kaolinite MgO B-kaolinite A-kaolinite Silica
Weight 36.71 35.42 35.83 38.21 38.32
Difference 0.42 0.33 0.685 1.16 0.21
Table 4. Reaction weight of NaCl and additives and weight before and after experiments
R-kaolinite MgO B-kaolinite A-kaolinte Silica
Weight 36.755 31.07 35.18 33.79 36.88
Difference 0.4 0.28 0.46 0.81 0.27
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Figure 3. The amount of HCI produced by KCI and additives.
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Figure 4. The amount of HCI produced by NaCl and additives.
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Figure 5. Optical micrograph of solid residues after reation of KCI
and additives. (a): KCl, (b): R-kaolinite, (c): KCI +
R-kaolinite, (d): B-kaolinite, (e): KCI + B-kaolinite, (f):
A-kaolinite, (g): KCIl+ A-kaolinite, (h): silica, (i): KCI1 +
silica, (j): KCl, (k): KC1 + MgO
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Figure 6. Optical micrograph of solid residues after reation of NaCl
and additives. (a): NaCl, (b): R-kaolinite, (c¢): NaCl +
R-kaolinite, (d): B-kaolinite, (¢): NaCl + B-kaolinite, (f):
A-kaolinite, (g): NaCl + A-kaolinite, (h): silica, (i): NaCl
+ silica (j): MgO (k): NaCl + MgO
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