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Abstract: Specimens were prepared from tile polishing waste by dry granulation and pressing and then sintered at 1100-1250°C. Influence
of different sintering temperatures on their foaming properties was discussed, which provides a research basis for comprehensive utilization
of tile polishing waste. The results showed that linear expansion ratio and water absorption increased with sintered temperature while bending
strength and bulk density decreased. The specimens linearly shrank when sintered at 1100 “C; apparent pores appeared, and the bending
strength and bulk density reached 11.3 MPa and 0.74 g/cm® respectively when sintered at 1160 C; foaming properties changed significantly
when sintered at 1200°C and glassy gloss occurred; the specimens expanded continually with the average pore size and bulk density up to
0.48 g/cm® and 1.53 respectively when the sintering temperature increased to 1250 C.
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Fig. 1 Flowchart of experiment
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Fig.2 XRD patterns of tile polishing waste
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Tab. 1 Bulk chemical analysis of tile polishing waste from different stages /wt.%

Sio, ALO, Fe,0, TiO, Ca0 MgO K,0 Na,0 LL. Tot.
FZ-C 70.63 17.58 1.12 1.16 1.38 1.96 3.05 2.01 99.80
FZ-Z 71.99 18.69 0.68 0.34 0.72 1.88 3.39 1.48 99.83
FZ-J 73.08 18.45 0.74 0.84 0.41 2.03 3.23 0.46 99.87
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Fig.3 Variation of linear expansion ratio and water absorption of specimens

prepared from tile polishing waste with sintering temperature
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Fig. 4 Variation of bending strength and bulk density of specimens
prepared from tile polishing waste with sintering temperature with
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Fig.5 Cross-section photos of specimens prepared from tile polishing waste sintered at different sintering temperatures
(a) 1100 C; (b) 1140 C; (c) 1160 C; (d) 1190 C; (e) 1200 C; () 1250 T
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Fig.6 Oxidation diagram of SiC particles under alkaline condition



%6365 £6H

- 593 -

Prirom AR EAR, RIHIRFEE1100 CTHAE
LRI KWL ; 1140-1160 CTIRFERITERE B BIEH
WAL, FE1160 CLAKREIERTI21.4%, WiRTES
BB SAL, WTRER B T RS KA 2R R
A SR A= AR A, HLSiCTEMLIRE Y
B RN A KR AR A 2 5 eI K3
f); 1160-1190 CHrEEIERESbFaE , LMk IY
RICAE, RN B R e, HLRTELE
FHE R B EREARI P A AR T, P R
SAL, WOKRAE —EMNTIE; 1200 CTHE, &iffE
FEF RIS, Pidfrom i iAoM) 5.7 MPa,
BERS I TR B B REGE , nTRE At IR T
PRI TE MG, WA R & P2 A HRR BRI,
NERF= AR SFLE— PR, S8 HTERE W22
o WK NITHE 2 B T AR 2 B R ARG
FEARE B, RIZWAHA R LLGERs Rk
T, PR L 2% e o LS50
)5 1200-1250 CHEEIRETE, IEREA ML,
SEWOKEMZENERR R K, RERDrRE
PRI TR,

ASCWRGE T CHE R A R, Shle i
ZEE R HIRIERY, AT

(1) Rt e s T 85 Tt v I s A2 s 4 P M ik 28 i
KRB HT S, PR M EREIEAT, By
S N2 AR AL A ]

QBERRELEL1100 THILEEGE, 1160 C
A3, WTREE: TR T A 2R A K
AR EIEE AR, SICEAL N = S ARk
WAL T 5 1S & #5500 . 7E1200 CHY, 0
e B TR A R A H BB ARG
FEARELEE L, S EERZUH A & LUAER: N
ST E ST, WERVSFLIE IR 2 AR
W I FL, PR R IS H K R
Ko 1200-1250 TIRFEARERZRK, Wik R, 1Y
FLARIEHI.53 mm, ZAEETFAEH0.48 glem’,

S ik

(138 27, WISt ZE, SR, MO A e R ot v v IS FE B AR
1. WL, 2012, 7: 1-8.
HUANG Huining, et al. Foshan Ceramics, 2012, 7: 1-8.

(20K, FAMERS, S, 45, B TR IR T2 Rk
PABARBIBITLI]. B, 2014, 11: 22-24.
TAO Xiaowen, et al. Ceramics, 2014, 11: 22—24.
[BIFKAAT, WAEAR. BT IE AT IR TR RV RN
FHHISHT). FE4AR, 2013, 34(1): 85-88.
ZHANG Baiqing, et al. Journal of Ceramics, 2012, 34(1): 85-88.
(AR, EJRFY, T4, 55 fOEROEBEH lSoR R
1. s E R 2, 2010, 47(1): 25-28.
QIAO Mu, et al. China Ceramics, 2010, 47(1): 25-28.

(51940, &EH, XHEE. MR BEHR B AR M]. b5t

ez Tk AL, 2010: 1-6.
(617 FE4. MR A Y e A 1 i 5 W RS [D). T
AT R, 2011,
(718 S, sKIME, TEDCKI, 55, — R sk e Tk Ehhe
e HJiRIP]. LA ZL201310489068.6, 2014-02-12.
[BIEEBIFE, skiME, JEIRN, 55, —Fh LI RERR IR AR S H
il 72 P). HE % F: ZL201310488663.8, 2014-02-12.
(91 K2, B et A P AR (M. b sBUM TR~ AR
k. 2011: 324-327.

(01RAE 2. PCHE BB i A LB B2 B2 5 (D] T
FERRT R, 2011.

(BT, DI, 24k, R R R 7 DUE ) & T IRRR A
PRZERST1). B4, 2014, 35(2): 168-172.

HUANG Jiening, et al. Journal of Ceramics, 2014, 35(2): 168-172.

[12]SHUT A Z, XI X A, WANG Y M, et al. Effect of silicon carbide
additive on microstructure and properties of porcelain ceramics
[J]. Ceramics International, 2011, 37: 1557-1562.

[13]YANG W B, ZHANG L T, CHENG L F, et al. Oxidation
behavior of C/SiC composite with CVD SiC-B,C coating in
a wet oxygen environment [J]. Applied Composite Materials,
2009, 16(2): 83-92.

[I4IRATTLE C, BRANDO R V, PIAZZI R P, et al.
Characterization of SiC thermal oxidation [J]. Nuclear
Instruments and Nuclear Instruments and Methods in Physics
Research Section B: Beam Interactions with Materials and
Atoms, 2002, 190(1-4): 579-582.

(515 A, ZALR RS HBORIMI. Abat: HeE@ar ol hhkt,
2006: 1-16.

(LOVERBH, X1 T2, BRI ASIPRL BESICRURLAGTR i f SiCHLARR % Y
PERED]. N TR, 2012, 41(3): 787-791.

LI Yang, et al. Journal of Synthetic Crystals, 2012, 41(3): 787-791.



