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ABSTRACT

The waste garnet powder as a raw material for clay bricks was studied its recycling. The physical strength of clay bricks
are closely dependent both on the contents of SiO,, ALO3, and Fe,0; in clay and on the viscosity of it. Although the garnet
power has very high contents of Si0,, Al,O,, and Fe, 0, it could not substituted to clay because of its low viscosity. There-
fore the substitution of sand with waste garnet powder was considered to influence positively on the strength of clay bricks.
Mixing ratios of {clay-sand}, {sand-garnet powder}, and {clay-sand-garnet powder} based on weight were controlled in the
production of clay bricks. The properties of clay bricks such as compression strength, moisture absorption, shrinkage, and
specific gravity has been evaluated. It was shown that the optimal mixing combination was found to be {clay (50%)-sand
(30%)-garnet powder (20%)} as a weight basis. The present study indicated possibilities to produce commercially clay
bricks with the waste garnet powder. An economical benefit will be produced in viable in view of recycling waste garnet
powder.
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Ca0, MgO, K,0, Na,0, SO;, H,0 5°] vz ¥g
Hoj k. o5 T Mzl - £FA - 714 -
AHY - AX Fol A¥E JAS Ay, 42
Ag ol o HE Z2 49 - A4 - 2 B
2 9EE Friele A= Utk
AuiAZ AM-EE gamete L AL FFollA AT
o] wEZo] WA R FAHEHT ATk
Garnet B]E22 3}slzo =z oF 41%9] Si0,, °F 20%
o] ALOYE F8 A Aol 9 FeO, FeOs,
M < FHRet oeng, FES 1)
S fARH ol AHES U824 Hgamet VIEY
& B8Y 5 U /IEAS Vet 28 o gamet
ol spavgdo] mig- Zol FES Ak ot
o HEgEe 42 /AE A3 Hrtehs 4% - =8
So] AAEA AE Ve Reg Arkdr). dA =

Wellx &M= gametd] HFEo] ¢Udd 3 FF
Hy e dAYe e o, AVES & Ao
2 Aggse =¥o| Fasitia ADEIC

olof B ApoXe HHEE A=} Al Hlganet vl
L 87 283 sl 24 FE} 2, 9 gamet
mliEge] HSH HES EEslahE 4Ae B4
HAHE Az YaA o5 A EF zZizhe] wEe F
A HEE AAEeH, ME FTAAY 4F AEE
2 UY AR, 58, 758, 2 HF 5 294 5

4 2SI,
2. A2 R HEHYY

21. M, e ¥ Gametel SE|5HEHN M

AES0 umot Bele 47]1% HEA] Zod 9
A8 opito 2 RE] AH SR Garnet PlEEE Q1%
29H FYsel AnplE AU YN AT
Fuliwg FAsHT. B Y= BEE ASTM
Standard] #3830, YES Hgamet VIETE Y=
£ 7](Particle Size analyzer, Microtrac, Inc., S3000)
3l sl vEss AE 2 34 o
A 74 KS L 4201 o E3k] SAsiotd
AE #¥ TG/MDTA(Termal Gravimetry/Differntial
Thermal Analysis)e} &8 A& #4](Induced Coupled
Plasma, Perkin Elmer)] thg #4& AASIHY. A
E9 AAsky A4 24L& XRD(X-Ray Diffraction,
DIFFRACTOMETER SYSTEM “GEIGERFLEX”, D/
MAX-RB)E 3 A=

Aol AMEE gamet®] B2 EA4E Fote] ER)
gk ¥} Table 1 o] el ¥k} Zhom, Si0,9} Fe,0;
2 ALOYH FAES olFx U, 2 9l Mgo,
CaO, 2|3 mjge] FEo] Fi=el sl Ao 3
oE|ginh. AEEA ] glo] M09 CaO: ICPES
(Inductively Coupled Plasma Emission Spectroscopy,
Perkin Elmer, JY138)2 ©]&3}%aL, Fe,0:9] £42
UV/Vis Spectroscopy(Jasco, Model V-550 Uv/Vis Spec-
trophotometer)E ©]-&-3th E3h, Si0, ¥ H,09 &
N9 ALOSl ARl SFEAEH Sl 7
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Table 1. Composition of the undersize garnet powder used in the experiment

Others

Composition

Si0,

Fe,04

ALO;

MgO Ca0 H,0

Content (wt. %)

35.11

33.64

20.23

5.68

1.64

0.08

3.62
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Table 2. Mixing ratio of the raw materials on weight basis
Weight percent (%)
clay vs. sand sand vs. garnet powder clay vs. sand vs. garnet powder

clay sand garnet powder clay sand garnet powder clay sand gamet powder

10 90 0 50 10 54 36

20 80 5 45 20 48 32

30 70 10 40 30 42 28

40 60 15 35 40 36 24

50 50 20 30 50 30 20

60 40 0 % 25 25 60 24 16

70 30 30 20 70 18 12

80 20 40 15 80 12 8

90 10 45 10 90 6 4

100 0 - - - - -

22 HiE bl ¥ HE HH 23 HE 3AMAY 2dlX 54 d¥
eete WE FA%) B2l 190 mmx90  TAA EHH B4 P 4F Y= FFE

mmX57 mm #7)8] A FF& Al ME ¥ F5E - 0T F30 o] sk, ol @
AAEIE FAAE Asidnh. AHE dEe HE, A FH4A a7ske Z1E Blasdn)) @, 45
=2, 2813 Hgamet FIEEEA 100£5°C L=of 7ol 2R AZ Ag U 5 R Fo FR
A NZE ol Trdste) SRS AAR F ¥ A Al e l st AAlsisint.
< AA AHgsiAT. 98 EFEY WF ¥Ee HHEY 580 Belrle A3k 718e] glem

Table 2 9} 74t}

Y EFE oF 19%9 TTQ 7} ¥ bladert
A2E RS olgsle 1T EFst FHo A9
o, ¢&F7FE7](Kyoung Do Precision MFG Co.,
Compression Testing Machine)& ©|&-ste ¢4€E 7}
o2 FAAE At o o Y4sHA=71Y o
= FA3 FHo] FHo] AHEE FoFALE. ol
2477 T% AR HA2A F, 1100+£50°C2] Electric
Furnace(®FA71841d, UP-350) WollA] 15A)17F B9F &
XA olE Tl F7] FolM 24X 7R AA A
ZAF 0B HFH FAAE AFsIAT

ol AW 3 A Al H(190 mm, 90 mm,
57 mmoll Pk BEAZ)S] dolE F43)aL, 49
o|F9] FAIAL Y AXE Z4sl dzhe] do] W
& F28E AL

gl X}

3. ¥z 3 n#E
31 HE Y 2l BalseN Sy

Table 3 & HE, 2 2 Hgamet VEZ2] Y= &
@4 o} AET Hgamet PlEEe] YmRT} U4
7Y, B o)) BlwA] AUFRoE &

]
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Table 3. Size distribution of sand - clay * garnet powder using in the production of clay bricks

Sarnple Size distribution (Passing weight, %)
Size (mm) 5 25 1.2 0.6 0.3 0.15 0.08
Sand 100 952 78.5 63.7 11.1 32 1.9
Size (um) 88 94 3.1 1.8 1.3 1.1 -
Clay 100 99.4 96.2 93.7 92.8 92.2 -
Garnet powder 100 80.2 10.1 05 0.26 0.1 -

. of Korean Inst. Resources Recycling Vol. 11, No. 2, 2002
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Fig. 1. TG/DTA curves for the viscous clay used in the
production of clay brick depending on temperature
(initial weight, 29.3 mg; heating rate, 20°C/min).
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Table 4. Chemical composition of clay used in the production of clay brick

Chemical formula SiO, Al,O5

Fe,04

CaO MgO Na,O K,O

Contents (%) 65.5 18.69

5.1

0.12 0.14 0.1 0.15

ZAdSolZE A 113 A 235, 2002
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Fig. 2. Compression Strength of the dry and wet brick
according to the content of clay.
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Fig. 3. Moisture absorption and specific gravity of the dry
brick according to the content of clay.
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Fig. 4. Compression strength of the dry and wet brick
varying the contents of sand and garnet powder with
a fixed content of clay as 50%.
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Fig. 5. Moisture absorption of the dry brick varying the
contents of sand and garnet powder with a fixed
weight percent of clay as 50%.
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Fig. 6. Specific gravity of the dry brick varying the contents
of sand and garnet powder with a fixed weight
percent of clay as 50%.
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Fig. 7. Compression strength of the dry and wet brick
varying the content of clay and ‘sand+garnet powder’
at a ratio of sand/garnet power as 60/40.
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Fig. 8. Moisture absorption of the dry brick varying the
content of clay and ‘sand+garnet powder’ at a ratio
of sand/garnet power as 60/40.
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