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Table 1 Chemical composition of the raw materials (wWt%)
ALO; SiO, Fe,03 MgO CaO  Na,O K,0 TiO, LOI
Kaolin 36.95 4634  0.64 0.55 0.15 0.25 0.36 1.13 13.76
Magnesite ore 0.07 036 040 47.02 0.88 0.13 0.02 — 51.04
Powder quartz 1.3 98.17  0.06 — — — — — —

MG EHF AR, A FRERZEEE0 (100 H ~140 H. 140 H ~180 H. <180
H) @l ERA 9% 22: 72: 6 BIRELLECRL, BERgRS5alich S1. S2. S3. JEEHERKEHEH
WBAIE, 7E 20 MPa JE 77 F Rl @20 mm FIFRRAEE, 2 EARFREE Nheds, PRIERE 3 he

AR FE A S SLER AL GB/T 2997-2000 #EAT Rl . R FHAEE Netzsch STA 409PG/PC HZR &
PAPHTAIEAT TG-DSC 73 H7, FHEEZ 10°C/min, %5555 KA Philip X Pert Pro X 264}
M ATHT A (XRD) 23 M e S AR A, AR Cu Ko 348 (B 2= 0.15418 nm), & HLE 40 kV,
EHIT 40 mA, K 0.017°). KHHEAREFHRASHE ISM-6610 B H 7 R445E (SEM) A&
Bruker 23] ) QUANTAX200-30 %4 Hi fil] ¥4 B B {SOUL 82 5 i 110 S Aol 45 40 B At X B 4 o

2 &R Git#

2.1 Aoth

B 1R sEs . e SEEE =R R B R SRR SRR T I TG-DSC i i 2k

M TG BT B, B RFEEIRIN B BN RE, NS AR B B bR, 322
SRR BEVE AR 400°C ~ 700°C . X L = RSB R S 2k, A derE b BT R TR A B AL, &
U - 5 R I A I EE A K BRI R = AR A O B (B (1)), ZEBER I il i Rt KR
[ )]

TRAFER) DSC 20T fI R 7E 400°C ~ 800°C Y [l A — 8L 5E IR AA, 1E 576°C A —RH
[T HAZY, TE 995°C P — & ABUBL IR . XL =Fp 5 EHE DSC #h4R, A 35 DSC hZk
575°C JE A AFAE— TR IF I INAS , S A DL A AR [20 (3)], AR AR I FE A D8 AR 5 M AR AL /N
FHASFEXS 25 5y, BN N ZEEEH 1) DSC HHZRAE 620°C LA — BRI R A, X2 i T 25850
IR TR B K B E, w4 DSC HIZETE 400°C ~ 800°C Tt il A 77 76 58 58 W AR,
XA T e B I A SRR IR (BRIE) Fral e, T8 996°C BT A7 TE M H Ak



- 442 - IhE % ZHTHENEFARERE LT N %38 %

a) (b)
100 e
1+
90 + _
3 g 0f
< 80} z
o ',I Mixture E:b; gl
70k | &
| T
50 | L Magnesite 3F
L i 1 L L " 1 " L i 1 i 1 1 1 1 I(D 1 L 1
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
Temperature / °C Temperature / °C

Bl 1 &FEHFR A E RN TG-DSC ¥ 4

Figure 1 TG-DSC curves of the raw materials and the mixture
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Figure 2 XRD patterns of the samples fired at different temperatures: (a) S1; (b) S2; (c) S3

Bl 3 # & S1 77 R B TG B 8 X EDS & 43 # 44 4
Figure 3 Elemental EDS maps of sample S1 fired at different temperature
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Figure 4 Bulk density and apparent porosity of the samples fired at different temperature for 3h



% 6 2 (AR AME) Advanced Ceramics, 2017, 38 (6): 440-446 - 445 .

KU, 4 1350°C BERlJa aliE ) AN B H A, BRI S3 BlRERIHIXT & EE AN 80% 4.
BURE IR AL R BRI B R AF R 2 B T RAL, B AP R R AR O A i, RO
FA RIS R R L, BRI TR S S e sy, EmFE Bt st
AL, RIS ALIHRRR, AT R M Bk P T B AR AL

3% %

(1) ZEEEHHUPRLEEXT 75 0 B B 45 VERE A W i, PR AIRSEBn R B2 mT At 2 55 0 P e i e
]

ZHo

(2) BRARZEBRWORLEE, W] DA R 75 0 e B O B AL
(3) EH AR NI BARY Btk Bz, FEAREURPRIEE, W fedt B A P 2 A RE K-

53 X #k

[1] CAMERUCCI MA, URRETAVIZCAYA G, CASTRO MS. Electrical properties and thermal expansion of
cordierite and cordierite-mullite materials [J]. Journal of the Europrean Ceramic Society, 2001, 21 (16):
2917-2923.

[2] WANG SM, KUANG FH, YAN QZ, et al. Crystallization and infrared radiation properties of iron ion
doped cordierite glass-ceramics [J]. Journal of Alloys and Compounds, 2011, 509 (6): 2819-2823.

[3] AKPINAR S, KUSOGLU iM, ERTUGRUL O, et al. Microwave assisted sintering of in-situ cordierite
foam [J]. Ceramics International, 2015, 41 (7): 8605—-8613.

[4] AL-HARBI OA, OZG RC, KHAN MM. Fabrication and characterization of single phase cordierite
honeycomb monolith with porous wall from natural raw materials as catalyst support [J]. Ceramics
International, 2015, 41 (3): 3526-3532.

[51 PARK JK, PARK JH, PARK JW, et al. Preparation and characterization of porous cordierite pellets and
use as a diesel particulate filter [J]. Separation and Purification Technology, 2007, 55 (3): 321-326.

[6] VEN, MrRdte, XIwhf, 55 EFH LMD FICIRI]. W KAEL 2009, 43 (4): 297-299.

[71 OGIWARA T, NODA Y, SHOIJI K, et al. Solid state synthesis and its characterization of high density
cordierite ceramics using fine oxide powders [J]. Journal of the Ceramic Socoiety of Japan, 2010, 118
(1375): 246-249.

[8] OGIWARA T, NODA Y, KIMURA O. Fabrication of high density cordierite ceramics using a coal fly ash
[1]. Journal of the Ceramic Society of Japan, 2010, 118 (1375): 231-235.

[9] LIY, QIAN H, CHENG X, et al. Fabrication of dense cordierite ceramic through reducing Al,O; mole
ratio [J]. Materials Letters, 2014, 116 (2): 262-264.

[10] EL-BUAISHI NM, JANKOVIC-CASTVAN 1, JOKIC B, et al. Crystallization behavior and sintering of
cordierite synthesized by an aqueous sol-gel route [J]. Ceramics International, 2012, 38 (3): 1835-1841.

[11] GENEVRIER M, MOCELLIN A. Reaction Sintering and Mechanical Behavior of Cordierite Containing
Sapphirine Dispersoids [J]. Journal of the American Ceramic Society, 1996, 79 (8): 2098-2104.

[12] CHEN GH. Sintering, crystallization, and properties of CaO doped cordierite-based glass—ceramics [J].
Journal of Alloys and Compounds, 2008, 455 (1-2): 298-302.

[13] CHEN GH, LIU XY. Sintering, crystallization and properties of MgO-Al,03-SiO, system glass-ceramics
containing ZnO [J]. Journal of Alloys and Compounds, 2007, 431 (1): 282-286.

[14] OBRADOVIC N, DPORDEVIC N, FILIPOVIC S, et al. Influence of mechanochemical activation on the
sintering of cordierite ceramics in the presence of Bi,O; as a functional additive [J]. Powder Technology,
2012,218 (2): 157-161.

[15] GONZALEZ-VELASCO JR, FERRET R, LOPEZ-FONSECA R, et al. Influence of particle size



- 446 -

IhE % ZHTHENEFARERE LT N %38 %

[22]

[23]
[24]

distribution of precursor oxides on the synthesis of cordierite by solid-state reaction [J]. Powder
Technology, 2005, 153 (1): 34—42.

TE, FES, WeUR. EEHEAMNE R L2 EERRHIE]. B AR, 2008, 29 (1): 19-23.
WREEAE, X0, o RRBR 0T 4 75 A 5L I B i AH 28 e AR AR HLER R s (7] v (A €4 8 24, 2003,
13 (6): 1420-1424.

WU Y, BANDYOPADHYAY A, BOSE S. Processing of alumina and zirconia nano-powders and
compacts [J]. Materials Science and Engineering A, 2004, 380: 349-355.

GEBLER KA, WISELY HR. Dense cordierite bodies [J]. Journal of the American Ceramic Society, 2010,
32 (5): 163-165.

LAMAR RS, WARNER MF. Reaction and fired-property studies of cordierite compositions [J]. Journal of
the American Ceramic Society, 2010, 37 (12): 602-610.

KIM DM, JUNG SI, LEE HC, et al. Synthesis of low-thermal-expansion cordierite ceramics prepared from
pyrophyllite [J]. Korean Journal of Materials Research, 2015, 25 (7): 330-335.

A, PROROR. Bl IR R b S A R e 4 5 SR AR KB 1 S T T, RERR ER A4, 1989, (1):
64-69.

XUTRAR, EAENN, ZR950R. BB A Moy 7 FE I SE D). TeMLER Tk, 2011, 43 (11): 15-18.
BERGAYA F, DION P, ALCOVER JF, et al. TEM study of kaolinite thermal decomposition by
controlled-rate thermal analysis [J]. Journal of the American Ceramic Society, 1996, 31 (19): 5069-5075.

Influence of Particle Size of Magnesite on the Sintering
Properties of Cordierite Ceramics

WANG Ti-Jue, ZHANG Jin-Hua, YANG Wei-Feng, HUANG Jiang-Lei,
HU Jun, WANG Tian-Yi

The State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and
Technology, Wuhan 430081, China

Abstract: The cordierite ceramics were prepared by solid-state reaction with magnesite, kaolin
and quartz as raw materials. Influence of particle size of magnesite on the sintering properties of
cordierite ceramics and reaction mechanism of cordierite synthesis process were studied by means of
TG-DSC, XRD, SEM and EDX. It turned out that reducing the particle size of magnesite could
reduce the sintering temperature of cordierite ceramics effectively. The sintering of cordierite
ceramics was controlled by solid-state diffusion in this system. Reducing the particle size of raw
materials could promote the sintering process of cordierite ceramics.

Key words: Cordierite; Particle size; Sintering; Reaction mechanism.



