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ABSTRACT

The amounts of waste stone and stone powder sludge that ccowrred in the quarry and processing plant of
stone plates, have been increased with the development of stone industry. The manufacturing process of artificial
stone was studied to reduce the outlet of these wastes and utihze them as raw materials for architecture, interior
decoration and arl work. In order to compare the properties of artificial stone with those of natural building-stone,
the physical properties of artificial stone such as specific gravity, absorption ratio, elastic wave velocity, compressive
strength, tensile strength, shore hardness, elasticity and Poission's ratio were measured. From the mesaured
data of physical properties, it was found that physical properties of artificial stone were controlled by homogeneous
mixing ratio of constituents , molding pressure, and amount of binder. Also, from the thermo-gravimetric analysis,
it was found that artrficial stone manufactured had a good thermal stability up to 300°C. It was concluded that
the optimum conditions for manufacturing process of artificial stone were 200kg/cm’ of molding pressure, 1215
weight % of hinder amounts.
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Fig. 1. Flowsheet of the occurrence of waste stone and
stone powder sludge.

Table 1. Chemical composition of waste stone and stone
power sludge.

chemical waste stone stone sludge
composition (%) (%)
SiQ, 7221 65.60
Ti0, 043 0.58
Al O, 16.45 2051
Fe, O, 181 3.69
K. O 3.64 341
Nag, O 347 3.54
Ca0 112 163
MgO 0.16 0.24
MnO 0.04 007
P, O 0.05 0.08
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Fig. 2. Particle size distribution of stone powder sludge,

N

W A E 2R s} ke Ag AAA G AT Ao
OMJ" wgt AYgA, 454 § YR AEEEe
718l AEEe] 309% o1 TahEe] gleng o
YEd 7|8 AP opd BYPAER LI
9\1]:]_4"5)

upeba A e e WA W " Ay 24
Aol gt < wntER V) EZ wEEY 3F
2EE st 9 AY H H4E &A1 5 A5
L2 #gale Hz sl Awe] a7ET 2lch o)
doje} 2 el e g A4 e 111
Z7]ge RS 59 Adzdngs] EYAAS 2
7P7l—zlﬁ} Eratgien] E5 Fefo] Fuele]H :ﬂl

Z, BuEg]l dzAsE g2 22, A, A5

T 7 s —% AR 2ol HEE 6lEH
Jﬂl*# W e g R ] Alguke FdiElsle] gay
A o] AL FAATI H5e] A gs FAy
gahaA} &gk

4 ok

dzA A Az A48 U= A
LML S S PRSI DL R
Y HEOR B3 43e ARa AFETYE 4w
el a] gAs el ¢I T Eel
ool 22 gl A

eh HJ
Shd
m}o
=
i
ﬂOLI‘
_&
-
)
AV
=
w

Al ), A4 A 15, 1995



Table 2. Process conditions of artificial stones.

sample number particle size weight binder pressure hardening temp. | hardening time
(g) (g) (kg/cm’ ) () {min)
1 10~-5mm 1250
300 200 20 120
-16mesh 1250
2 10~-5mm 1250
300 100 80 120
-16mesh 1250
3 10—5mm 1250
300 50 80 120
-16mesh 1250
4 10~ 1250
S 300 300 80 120
-16mesh 1250
5 10~5mm 1250
300 200 80 120
-48mesh 1250
-16mesh 2500 300 300 80 120
3mm~~16mesh 1250
300 300 80 120
-16mesh 1250
8 3mm~16mesh 1500
300 300 80 120
-l6mesh 1000
9 3mm~ 16mesh 1000
T AmeS 300 300 80 120
-16mesh 1500
10 5~~3mm 1250
300 300 80 120
-16mesh 1250
11 5~3mm 1500
300 300 80 120
-16mesh 1000
12 5~3mm 1000
300 300 80 120
-16mesh 1500
13 10~5mm 1500
300 300 80 120
-16mesh 1000
14 10--5mm 1000
300 300 80 120
-16mesh 1500
15 10~5mm 1250
330 300 80 120
-16mesh 12h0
16 10~5mm 1250
400 300 80 120
-16mesh 1250
17 10-~5mm 1250
250 300 80 120
-16mesh 1250
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Fig. 3. Flowsheet for the manufacturing process of ar-
ticial stomne.
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Fig. 4. Apparatus of molding press.
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Table 3. Summary of physical property tests on the artificial stone.

sample specific | absorption | elastic wave velocity | compre- tensile | elasticity | Poission’s | Shore
number gravity, ratio, (m/sec) ssive strength | (10 kg/em’ ) ratio hardness
(g/em’) (%) strength | (kgfem')
P-wave S-wave .
(kg/cm’)
1 2321 0.35 3800 1740 780 120 1119 0.356 59.6
2 2.297 044 3710 1790 760 110 1.150 0.100 6.8
3 2.269 0.69 3040 1490 650 90 0.975 0.226 55.3
4 2353 0.44 3420 1740 730 90 0.963 0.224 614
5 2248 0.58 3390 1910 780 100 1.242 0.284 60.5
6 2.273 0.90 3080 1910 720 110 0.904 0.295 433
7 2.183 (.83 2490 1660 575 30 0.536 0.355 51.0
8 2,197 .81 2510 1520 580 80 0.540 0429 50.3
9 2,203 0.67 3030 1870 690 90 0.853 0.377 54.0
10 2203 0.67 2590 1690 665 80 0672 0.438 59.3
11 2.307 0.50 3100 1820 690 70 0.866 0.445 59.3
12 2254 0.96 2450 1530 620 70 0.601 0415 Ba.8
13 2.260 0.58 3070 1710 660 ] 0.786 0294 56.0
14 2.259 0.52 3440 1890 760 90 1177 0.420 57.0
15 2.2894 093 2450 1520 580 7 0.5 0.349 57.0
16 2.356 0.53 3490 1890 770 80 1.239 (.358 55.8
17 2317 0.68 3560 1958 700 80 1.341 0409 53.0
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Fig. 6. Stress-strain curve from compression test for
artificial stones.
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Fig. 7. Thermo-gravimetric analyses of binder and ar-
tificial stones.
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(b} artificial stone plate mufactured with vellow and
green dyes,

Fig. 8. Photographs of artificial stone plates with various
patterns and colors.
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Table 4. Comparison of physical properties for artificial stone and natural granites.

source of granite Kanghwa | Hwangdeung | Jecheon Yeosu Macheon | Jungsun Sanju | sample #1
P-wave(m/sec) 4600 3230 3650 3470 3370 4620 3770 3800
Shore hardness 101 98 a7 92 86 48 83 59 |
porosity (%) 1.29 0,78 0.82 1.02 0.65 0.33 0.38 -
specific pravity 2.60 265 2.69 2.80 2.80 2.60 270 232
ahsorption ratio(%;) 0.49 0.30 (.30 0.37 0.23 0.13 0.14 0.35
compressive strength {kgfem’ ) 1612 1275 1448 1652 1030 950 1744 780
[ tensile strength(kg/cu’ )| 79 62 90 113 71 59 156 120
Young's modulus(0 kgfer' ) | 4886 4070 5.042 6.844 4784 5.314 8517 1119
abrasion(%) 16.31 l 41.74 27.80 1311 32.00 2506 12.21 -
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