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Tab.1 Chemical composition of blast furnace slag,

feldspar and talc %
FURL4# Si0,  ALO, Ca0 MgO0 K,0 TiO, Fe,0,
=R ARl 32.34 15.11 36 7. 46 — 1. 05 1.2
[ el 69.63 15.32 0.55 0.64 9.66 — 0. 04
WA 57.21 — — 30. 65 — — 0.3
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B 1 ks i i XRD & 3% Fi DSC i 25 A
B 1 (a) Rl &, S pd ) XRD 218 3k i, 0
FE S B S AL VIR L (b)) Hn] L, R A
850 C B I A7 — ANl de | By b i T s 0,
BE A2 998 45 FF A B 1Y b Ak L BE 7E 800 ~ 850 °C
Z .

TR A T SEAE B B4k 4 2 Ve B ) 2%, [
EW A TR EECN 5% s i A+l 60 ~
90% , Hi Ay MK A7, 75 800 °C 47 i 30 min, 1 160 C

Pe4h 1.5 h AR AR S, & 2 A 3 e b i A )
RN TS AWK R AR ALR P R
TR B A k. B 2 I 3 T B i
G, B WK 3R R B AL RSN
R T LS R R AR R S B RS . Y
JP s TR T ECh 60% N R T AT 5 A T
35 MPa, i /KEEHTF 1.8% , X2 H T EE S =
AT B )t 22, B B B A R 2 S BUE AR 22
b TR A B 80% B, P R ¥ A
53 MPa, fifi J5 1725 3% B i F 9%, WK R BT, X
W B 2 o b TS R R, BT TR R AR,
TE = TR B G 3% 388 A0 55 /b T 850 R 2 R] Y &
AR AR, BT AR T A 7E R T <AL,y 2# kg
PR T B, WK R AR KRR Y S BORE A R
4.3 ~5.5 GPa, /& T Rl i i X 6 B () 225K 45
P R B 80% I, KK K 0. 8% |, B
}5.5 GPa.
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Fig.1 XRD pattern and DSC curve of blast

furnace slag
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Fig.2 Water absorption and apparent porosity of

glazed tile with different slag content
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Fig.3 Flexural strength and micro-hardness of

glazed tile with different slag content
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Fig.4 SEM photos of glazed tile with different

(d) 90wt%

slag content
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Fig.5 XRD patterns of glazed tile with different
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slag content
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Fig.6 The effect of amount of talc on water

absorption and apparent porosity of sample
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Fig.7 The effect of amount of talc on flexural s

trength and micro-hardness of sample
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Tab.2 The average particle size and the specific surface

area of slag powder with different ball milling time
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Fig.8 The SEM photos of glazed tiles prepared by

different ball milling time
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Tab.3 The comparison between performance

indicators of glazed tiles, other building materials

and national standard

F bR

Pt MR kma jen o
GB/T3810

Wz K 2/ % 0.12 0.3~0.50.5~0.8 3

=
B E/GPa 6.5 1.5~4.5 2-~5 =4

sy 2 o RERREE T PR e W R
[d] /min /um /(m*eg™h)
1 0 5.12 0.872 0
2 15 4.43 1.732 0
3 30 3.27 2.568 2
4 45 3.59 2.2343

o 8 Al AR & AR RN T um ZE 47

PLA5 58 B/ MPa 128 13 ~15 15 ~38 =35
it 18 14/ % <0.03 <10.2 <1.0 <0.2
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Study on Glazed Tile of Glass-ceramic from Waste Residue Prepared by Direct

Sintering Process

LU Hongxia', LYU Zegang' , CHENG Xianggian', XIN Ling’, HOU Tiecui'

(1. School of Materials Science and Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Henan Yicheng New En-
ergy Co. Ltd, Kaifeng 475000, China)

Abstract: Glazed tiles of glass-ceramics were prepared by direct sintering using blast furnace slag as main raw
material. The results showed that the composition of blast furnace slag was glass phase, which chemical com-
position was CaO, Si0,, Al,O,, a little of TiO,, and Fe,0,. When particle size was 3.3 pm; the content of
blast furnace slag was 80wt% , potassium feldspar was 10wt% , talc was 10wt% ; crystallizing at 800 °C for 30
min and sintering at 1 160 C for 1.5 h. The sample’ s water absorption was 0. 12% , micro-hardness was 6. 5
GPa; flexural strength was 128 MPa, which met the GB performance requirement of glazed tile. The main
crystal phase of glass-ceramics was wollastonite ( contain a little of anorthite) . Crystal size was about 1 wm and
the morphology of crystal was globular and needle-like.

Key words: blast furnace slag; direct sintering; glass ceramic; glazed tile



