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Effect of Additive Ball Clay on Physical Properties of Porous Ceramic
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Abstract : A porous ceramic which has fine porosity and small specific gravity is made with Cenosphere and Ball Clay under
condition of 1,250C in calcination temperature and 30 minutes of calcination time. The average size of porous ceramic was about
2.5x10° m and pores are well developed. The void-fraction of porous ceramic was 67.1% under the input of Cenosphere and Ball
clay with the weight ratio of 100 to 5. However, as weight ratio of Ball Clay increased to 20, 40, 100, the void fraction decreased
to 58.4, 56.7, 47% respectively. When the weight ratio of Cenosphere and Ball Clay was 100 to 100, the apparent density of
porous ceramic was 1.04 g/em’. which is twice the density when the weight ratio of Ball Clay was 5. On the other hand, ab-
sorption rate decreased by at least 100%. In condition of weight ratio of Cenosphere and Ball Clay was 100 to 100, compressive
strength of porous ceramic was 30 (MPa), improve by about 76% or more when the weight ratio of Ball Clay was 5.
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Fig. 1. Flow chart of experimental procedure,

Table 1. Manufacturing conditions of porous ceramic

Ball Calcination Calcination
Cenosphere Water . : .
clay temperature (C) time (min)
Type 1 100 5 115 1,250 30
Type 2 100 20 13 1,250 30
Type 3 100 40 15 1,250 30
Type 4 100 100 22 1,250 30
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Table 2. Chemical compositions of raw cenosphere

Component Content (%) Component Content (%)
SO 513 TiOo 14
Al:Og 335 MgO 15
Ca0 51 P20s 05
K0 18 Naz0s 0.7
Fes03 38 Mn2O3 04

Journal of KSEE | Vol.36, No.2 | February, 2014



J. Kor. Soc. Environ. Eng.
£ Z3(o| F7tofl ME MEH CaH|2| S2ix SAHst

BEAAD} Allesulojo] 24 ARl Zatolof4]
stiem, o Ee Y] 94 dee I =
o2 FoE ek

3.2. Mr-2mdof ZZcHH| S3zo] FZo S7toi
UHE CtE A2 E4H3}

3.2.1. MI2ta) CHER|2| 7|2 ALO| X2} 7|28 W3t

Fig. 2= Alli=2ujo] 1005 H] = S°lE 405FH]
2o = 1250°C91 A/ oA 30‘:’7P /gAIA Az
3 Alebe] ohgA 9Ee AdEnAoR s Aol
Fig. 2014 & 4= %% | 2 ‘?‘Hﬁﬂri Alzd A=k o
A B Bt 7] FAte] 2= 25 %107 m HAF R i)
713o] & el gt e ¢ 4 Yk wek B A
oA Az Aty tEAl= W EAst= 71Ee 2
717}k 2ol We| 2 AMT v Wk 2oL B o] 77

mlo

Oo]-J

r+

(<]

ol
2]
=

g 4

5] Sahm, Ajety 4%21011 g9 T3 wol Wa
oz) AFBAU BA 5O AA%o] $4F oz

ol =gk

Fig. 32 &A% 1,250C, &AAIZE 30822 A3} A
Ae2eslo] 10053 thu] 2 Selo] £l Fapu] F7tol uf
£ 7138002 WekE molEth TN B 5 kol
At 2s]o] 100534] el B Zelo] Rl sEu|R
UL 1) 713&0) 67.1%H o] 2052 F7he
W) 584%2 713&o] o 13% PASIch Tt & 24
o] WS W0FFHY Y | FBo] oF 3wt Gdtol

F|g 2. SEM photographs of porous ceramic sintered at 1,250C,

70

65 -

60

55

50 -

Porosity rate (%)

45

40

0 26 46 éo éo 160
Dosage of ball clay
Fig. 3. Change of porosity with the mixing ratio of ball clay,
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Fig. 4. Change of apparent density with the mixing ratio of ball
clay.
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Fig. 6. Change of compressive strength with mixing ratio of ball
clay.
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