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Characteristics of Brick with Slag Produced from Coal Gasifier
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Fig. 1 Process flow diagram of 3 ton/day
scale coal gasification system
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Table 1. Proximate analysis results of kideco
coal

i i . Volatile Fixed
Classification | Moisture Matter Ash Carbon
Contents
(Wt.%) 3.40 43.07 522 48.31
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Fig. 2 Schematic diagram of general brick
manufacturing process
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Fig. 3 Shapes of slag, pulverized slag and

slag added brick
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Table 2. XRF results of slag and coal -

(unit : wt.%)

Composition | SiO; | ALOs | TiO, | Fe;0;| CaO
Coal 495 | 193 | 1.15 | 12.0 | 8.56
Slag 46.80 1 20.32{ 1.08 | 870 | 6.37

MgO N320 Kzo PzOs MnO SO3
2.31 1.15 1.38 0.06 0.11 3.97
1.81 0.28 1.15 N.D. 0.07 N.D.
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Tabte 3. Ultimate analysis results of slag

Element C H N S
Contents (wt. %) | <0.06 | <0.03 | <0.11 | N.D.
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Table 4. Heavy Metal Contents in Kideco Coal,
slag and Leaching water of slag

Element Coal Slag Lf\:)tl’c;}tl:r]g RLeegaLfllellltrilfn

(mg/kg) | (mg/kg) (mg/L) (mg/L)
Cr 1995 | 12764 | ND. 15
Zn 10.66 6.41 N.D. .
Cd 0.02 0.24 N.D. 0.3
Pb 2.94 2.47 N.D. 3
Mn 51.08 793.6 N.D. -
As 0.00 0.00 N.D. 1.5
Cu 3.82 20.03 N.D. 3
Hg 0.22 0.00 N.D. 0.005
\' 11.22 128.68 N.D. -
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Fig. 4 SEM analysis results of slag (X1000)
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Fig. 5 XRD analysis results of slag

LA A7l AEBRE IS Hrs7] 9
3l B4 £ 0%, 10%, 30% A7}slo A=
AeEdEo s KS AdF40 wet A|lEE 4
AEtar 2 BEAAFE Table 5.00 WERHRUT
B4go A £HL AVEA gL Ot HE
HEL 11.02% & YEGLH, Qﬂg 10%, 30%
2 Z3sld Az Hs2 Z2H7 11.96%, 10.40%

A S 7& s '—&4:%01 1ol

= AL ¢ 4 Ak s FFES RE 5=
S0l 2oAmol 499 AH8E AHas o

g £ag o Hrlsk Aol FFE& SHA
 fEg Aoz Ugwy. AFAEE €483
A7le BlEoA 39.2 N/m'S2, o] H7H
z) ore dut HEWE 456 N/mm*9] < 86% A
=2 g JEpgAgr 1F #E9 7]|& X% 20
N/mn’ & %z‘ﬂﬁ}é Aoz ST}, =, H
A g BEFo0z Ao HEAHE %‘7}'8}7] 9} 5o
) 9] Tpgzﬁ ZA3Q=d, 2L 10%, 30%
z =3y BEo)A Z+7} 6.18, 6 48 N/’ 2
Uelhg &AL AN 5E Rt F7kste A
o7 yelgoy oA Uyl JEHERTE 'a}
& e e o kS A FEe 71EE Tt
ZA7)= Aoz HAHAY. EF £AE FV)
gt MEL2 Wik, yezeA, €4587% % o
g AP E gast Aoz Hri=En,

Table 5. KS test results of slag added brick
for slag recycling

Test [tem Brick | Brick | Brick lstCla_ss
(0%) | (10%) | (30%) {Regulation

Absorption
(%) 11.02 | 11.96 | 10.40 <10
Compressive
Strength 456 | 392 | 392 >20
(N/mm°)
Flexural
Strength 8.08 | 6.18 | 6.48 5
(N/mm®)

Acid
Resistance Ok OK OK )

Alkah
Resistance OK Ok OK )

Thermal

Shock,
Fracture OK OK Ok )

Strength

- 810 -



4. 2 B

Mg Jtasr)ol A WAl £ WEO T
Aol AE{AAE Hrskrl sk, 7.5~8.0
kg/cm’, 1400~1500C9 2Pz 3E/AF A
g JtAsy) Alage] £HES o] 83ty JlE A
EYWZ 24 £28 0%, 10%, 30% A7}sle] &
=2 ARsIa AF/EAL AR5

Aertazrlol A dAg &8 A
2 uagavt v EA% Y, F24&
2 EAsh &&2HE 5= A9 9
02 QASIA AF8o] 753 Aow
t. €98 HUlele AxE AEWELS B3
23 cdE HANESFEE FFEo] dopx )&
AFol nv3legd 948 Aoz =AY}, T3
PHEAEG FAEE 71 AF9 80-86% AEQ)
Ao 2 ZAFAX T KS A F29 7123181}
¥ TAE YENIYUR, WA, ugZaA,
%%7—%7&& Tt 433 Aoz ey, £28
o] sl HE=2 zﬂ%%—o}o# s AME 7153
Aog Q@J-ﬂﬁit}.

% 7]

T ALY R e YR BYFT D
Rﬂ *3011142] A E 2} '54‘::} IGCC A ol A 1%6}
T 3E/¥9¥ VI2¥A A" FE 24 @ LH
I 7bAE7) 29 R 54 9 %%2;
Patgsrt. X do A=Y

X 10, ox ol -
32 2L HU RN

I
-—

[}
Lol

L2 7lo g

k)
s
bis
¥

l-'>-

References

(1] AAdA 5, 2002, “7b23t EA|~®= A
A A% 2 RAE A

[2] A. Acosta et al, 2002, "Utilization of
IGCC slag and clay steriles in soft mud
bricks (by pressing) for use in building
bricks manufacturing", Waste Management .

[3] &A%, 2007, “HalH B 71238 88S
i3 ?iiﬂz:zﬂl R OE A 7EpE”

- 811 -



