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The Physical property changes of calcined clay by carburization were investigated studied. The carburization mechanism is the

penetration of carbon which occurred during incomplete fuel combustion info crevice of clay structure.

The experiments for elasticity and freeze-thaw resistance were conducted, and the results can be summarized as follows:

Dynamic modulus of elasticity and also freeze-thaw resistance of calcined clay by carburization treatment increased more than 92%
after testing 300 cycle, which was more improved than 88% of calcined clay. Therefore, it can decrease the possibility of winter-
sowing, which is one the weakness of calcined clay. It is on the basis of the fact that the porosity of calcined clay by carburization
treatment is about 12%, which indicates smaller pore spaces comparing with the 14% of porosity of calcined clay and those values
were calculated by apparent porosity show and also supported by SEM images. Infrared emissivity of calcined clay by carburization
treatment and calcined clay were respectively 0.92 and 0.91 at 80°C. However, those values were 0.91 and 0.88 at 200°C, which means
infrared emissivity of calcined clay by carburization treatment shows 3.6% higher than the calcined clay. Moreover, within the
wavelength range from 3 to 7 um, while the calcined clay had low infrared emissivity, the calcined clay by carburization treatment
had increased infrared emissivity. It is inferred that it was affected by carbon element that has high infrared absorptivity within this

wavelength range.
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Table 1. Apparent Porosity Test

carburized clay calcined clay

118.0—111.3 108.0—101.6
= = = 1
0= T18.0-67.1 100 Po=T08.0 614 <100
~11.8% ~13.8%
W, 1113 (2) W, - 1016 (2)
W, : 67.1(g) W, : 61.4(g)
W, - 1180 (2) W, : 1080 (2)
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Table 2. Condition of Freeze-thew Test
Test Methods Temperature Range Time of Cycle
KS F 2456 (Method “B”) ~18°C~4°C 3T 20 min
S48 Age HEALCE KS F 24560 AH(IE & JEMHE IFE
M, FF TN BHUNE B4, &% f9he 7 R
AlE ol 9, B AE-e Table 29+ 7o) BYE] AH 31 A2 &Y
Aol wtel Mg sied 2 Ao A3k AP E AuAe] € AHAE
o] zAlel ¥ XRF(X-Ray Fluorescence)®2] 2 i}
24 . 4&ZE ME Table 37 Z%kth. Table 39149} o] FAE-LE Si0,7t
UEdEe AR 84 2o 71 71&20] HE 54 6824 7H WA ALO; KoO, Fe,0; S22 o] Fof4
o8, 53] FRAR MM AEAAY GEAEAE dom, Hek A F A4 HJE 24 Wi} gl
& WA oR AFEY A wE JrEstE do} AL & vhERsTE
B7] 8l AS5HE ANFESe AAEAH dEAENY e
oF 72 60 mmx AR 90mme] FA/NE AAAE ek 32.257| 7|2 Y SZ S5 MEN
Al # DARE AlES 247 i Algrsle] KS L HEe A¥e ot H7ie ke 7 9 HEA
311500 wheh AL dAsiiow, AfgEe 4B ¥ 5o %/3% T aAEHE XA FEE A A
Shimadzurt 100= 8-l ¥Hs A S A197]& AHE-shTh. AEjo] 2AFE Wi F=(Pore)ys FA4dsH =t
UEAEe HAEAY T2 g g AdEer U olHE FFE F/IY £ES FosA =, 294
R, 9 MPai Al S), olale] 2o FE ko] FASHEA, R B2
el mE Aol Agstel 2YHE 24 viAe
25 XM SIHEM 4 XM WAEM £H o] wAlshd "k olgd H4-galo] wEow
273 AES} Hek X7 &4 MEe] A4 Aold AREL] W-pAdo] AstEY] b, AR, A
gohfr] fste] AE Rigakurle] 2E XRD D/MAX- S felstoiol st AHHES] FHE 2oE 7 9
2500PCS AHE-sted XA 318 248 AT = 33 gelvt 88 5 Jdo AFES duaadd
Ao d HAg 24 A FLIR(MIDAC M2410-C, o ZTEES ¢lsly] fsked KS L 31140 el Ax
MIDAC, USA), &J5-F8HA|, wAbE-o] 09999 S 2 71 NFES Egsielon, 1 43 A Ee] VgEl
(LS.D. Corp. Model 3563), 40°C~400°C7HA] %20l ¥ 13.8%0150 s 2A-HET 11.8%2 Yehu Ak 243
A TFEER FAH o S-S S eF A Bt E7F AeAe stA ¢S 2P ERT g 42 A
Y 227t HAg o dA SAle AeA HWOHLM :f%: @l 4 AL, ole A A & AAF
Ey & Z743t0, AlEe] Aoal alelua] 4k B & & Eo Exjshs 35 (Pore)oll F-0] £, S4E &
At WARES A (3)l oJel Atk
E@,T) . Table 3. Composition of Clay Sample
&A1) = EnT) ) Result (wi%)
Component - ;
A7 EQLT) & E(LT) S EAERD SA9 At ‘ calcined clay carburized clay
SASISh S0 WSS 4 e RSl W S0 089 o8
2 (Plankc’s Taw)®) ]3] 8 210k, ALO; 182 18.1
K,0 5.0 5.0
oG ( o) ] .. Fe,0s 50 5.1
B };‘[eXp 7»7} @ Nay0 12 1.2
A7 C=3.742%10° [W-pm*m’], C,=1439x10* [um-K] MgO 10 1o
o). TiO, 0.8 0.8
MolA A7 9] X ES AREE LX 7oA 3 a0 06 06
Al HALel LA 7} ek, P,05 0.1 0.1
MnO 0.1 0.1

A 453 A 75.(2008)



390

0% - Pk . 7pEa

Table 4. Relative Dynamic Modulus of Elasticity by Fach Specimen

Relative dynamic modulus

specimen weight (kg) 0 oycle 130 oycle 300 cyele result acceptable level
calcined clay (1) 1.94 100 91.0 87.0 normal
calcined clay (2) 1.94 100 broken broken fail
carburized clay (1) 1.94 100 92.6 915 pass 80
carburized clay (2) 1.94 100 93.0 92.5 pass
carburized clay (3) 1.94 100 93.0 92.5 pass
- He T BAde duAe)E T ol=Ax /jg

F g Aoz waEg
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Fig. 1. Relative dynamic modulus of elasticity by cycle.
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Fig. 2. Surface observation by cycle.
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Table 5. Test Result of Compression Strength
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specimen SE z;“s:: width (mm) length (mm) Press (N) St(r:;)rrlng%zeils\g}a) average
n=1 52.3 87.5 294,000 64.3
calcined clay n=2 60.0 88.2 319,480 60.3 69.9
n=3 70.9 88.4 533,610 85.0
n=| 39.4 86.4 294,000 573
carburized clay n=2 54.5 86.9 319,480 67.3 71.3
n=3 68.1 876 533,610 89.4
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Fig. 3. Photo of SEM for clay. (a) calcined (b} carburized.
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Fig. 4. X-ray diffraction curves for clay. (a) calcined (b)
carburized.
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Fig. 5. IR emittance properties for calcined clay measured at
80°C. (a) emissivity, (b) emissive power.
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Fig. 6. IR emittance properties for calcined clay measured at
200°C. (a) emissivity, (b) emissive power.
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