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Synthesis of Periclase-magnesium Aluminum Spinel Recombination
Materials by Used Carbon-bearing Refractory

LIU Hai-xiao ,ZHANG Guo-dong ,LUO Xu-dong
( University of Science and Technology Liaoning, Anshan 114051, China)

Abstract: Periclase-magnesium aluminum spinel recombination material was prepared by used slide plate
and used M-C brick according to n(Mg0)/n(Al,0,) =1,2,3,4 sintered at 1300 °C,1400 °C,1500 C
respectively. The main crystalline phase and microstructure of sintered specimens were examined by X
ray diffraction, scanning electron microscopy and X“Pert plus software. The result showed that periclase-
magnesium aluminum spinel recombination material was synthesized by used slide plate and used M-C
brick. With the increase of used M-C brick addition, the bulk density of sample decreased, while apparent
porosity increased, and periclase content decreased in the structure. Increasing of sintering temperature
accelerated the production of magnesium aluminum spinel which was formed by periclase and corundum
in crystalline phase. Crystalline phase periclase 33% , crystalline phase magnesium aluminum spinel
59% in the periclase - magnesium aluminum spinel recombination structure by calcinations at 1500 C
and n (MgO)/n ( ALO,) =3. Crystalline phase were bonded by glass phase in phase boundary of
periclase and magnesium aluminum spinel.
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Tab.1 Chemical compositions of raw materials /wt%
Raw material C MgO AL O, 5i0, Ca0 20, Fe, 0,
Used M-C brick 10.78 79.67 1.35 1.23 2.15 - 1.64
Used slide plate 7.72 1.89 63.61 23.25 0.70 1.42 0.66
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Tab.2 Composition and prescription of each specimen

n(Mg0)/n(Al,0,) m( used M-C brick)/m( used slide plate) m(used M-C brick) m( used slide plate)
1 0.33 25 75
2 0.72 42 58
3 . 1.08 52 48
4 1.50 60 40

REEBIERR 2 HATRE, R T HANL AR S 23 3 min, B E/NT 0. 074 mm, Fi 5% (7K F1 3% i
CMC RS H, T HBEH $20 mm x20 mm FAERAE, AL H 20 kN, 110 TRE 6 h TR/, Kkt
43 BIF 1300 1€ ,1400 °C 1500 CEE 2 h #FTE R
2.2 tEEERA

Be SR REfK GB/T2997-2000 ARdE Ml BIAB M B RFLE, A X SHRATHHL(Cu 3 Kol 384T, B3 40
mA, 1 40 kV) , % 7 I SR B A A B ALY T 1300 °C 1400 C 1500 °C (FIH 4 4°/min) B2J5ikA%
) ARSI AT B L X SHEEAT ST i R R LR, F X Pert Plus $K£EXE X 5407 S B it AT 240
260 R4 LS S B 84T H B He; I Semi-quantification 72 7 8K 4 3 R AE 10 BMA RS TH B, A
EDAX B4 i B ST RO IE 45
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B 3 % n(Mg0)/n( ALO,) =1 A BT 1300 C 1400 C 1500 C /5 XRD FHi#f, 45y 14,243
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Fig.1 Bulk density of sintered specimen Fig.2 Apparent pore of sintered specimen
vs used M-C brick content vs used M-C brick content
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Fig.3 X-Ray diffraction patterns of samples Fig.4 X-Ray diffraction patterns of samples
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Tab.3 Crystalline and contents of specimens

No. Sintering temperature/ °C MgAL Oy MgO AL 0,
1# 1300 8t 9 10
2% 1400 2 4 6
34 1500 93 3 4
4# 1300 13 47 40
s# 1400 4 34 39 2
6# 1500 59 33 8

B 5 g 1#.3# 4% .64 B SEM BURER 5, W 5 B i 1M BBRAA TS 1300 CTRRBE, B
BREBAGRRT 1 ~3 pm, SRARBHAPERKRT, 1500 CREHRAE I$PRERRAOERKK,
BERRFAEPRTS ~8 pm, BERRAHA N BB BHRE . n(Mg0)/n(ALO;) =3 # 447k 1300 T
ERERFEAMRAARFRNRRIES, 1500 THREH 64RO MBEBRRAG SRR, HA






1220 HBEEHEAR BRI ER F30%

S R 25 B RE N BT, 4 n(Mg0)/n(ALO,) =3, BLeiR B 1500 Cht, AL G F
TR 33% , BBRAA 59%

(1]
(2]
(3]
(4]
[s]
(6]
[7]
(8]
(9]

i H g AL e O b g g g W 1 e =" g O e S 00 g O g0 e B g B e

$ F X W

A, FRAR, TEE. B AP & RSB RRAHEMI]. i kihH,2008,42(5) :326-329.

HEE, DA, bR B RS A MR R R KR [T]. K4 ,2005,39(6) :445-447.

NEE,F B AER FREA-RGAT KB RTEAREVERTI]. § A 48,2008 ,42(5) :337-340,344.
DER, MER,A T TRREEXMBEER ISR RWT]. #Xp8,2001,35(1) :16-18.

AR, XEH, BRI, BT R bRl R A ISR ). RDUE TK3E4#4] ,2010,32(22) £ 192-195.
BT TS RNREREN OSSR/ ERGEAMNORH(I]. sMEER ,2009,28(4) :714-717.
B, BT E L, B FUATE AT S IR R B 5 ROR A AR T). BERRERIE #E,2010,29(3) ;705-708.

XS, D2, B AERA/ SRR MR H & REET]. BMih¥H,2010,38(10) :1944-1947,
R, MR . 4K MgAL O, BKMIPT M e & R B PR YERE(1]. RERER£4,2010,38(5) :969-973.

e e T e T e Ty M

B e e [ o [ P T

(EBF12157K)

(4]
[5]
(6]
(7
(8]
(9]

FWE, g, EWK. B Ni B MoS, i Ni-Cr FiR E ik & ¥R )] B4 & AAHE 5 18,2003, (10) :783-786.
BEE, R, BRE Y-TZP/MS, BRI WA RFIEREM T 1]. BREEIR 2003, (11) :490494.

BRI, SBHoR, EIEH. 40K SRR R ). sEBR LR 2011, (1) :129-135.

¥ H.8 T.56, % ALO,/Fe JKEAMKNH & RHABRMNEMRRI[I]. BREER,2010,(4) -810814.

WRE, R, 58/ 0ME, % £ RERE AL 0,510, REWMMLRNFE[]]. M ER 2009, (4) :792-795.

Nakamura H,Kato A. Effect of crystallization of alumina hydrate in preparation of alumina-coated composite particles[ 1. Ceramics International
1992,18(3) ;201-206.



P B3R A BRTR KPP BT B~ R R SAR AR [HRRRE ...

(= X, skEME, P4, LIU Hai-xiao, ZHANG Guo—dong, LUO Xu-dong
e A ICTRHERA, #iali, 114051

BEE ik b g[S TIC PR

BT 4 Bulletin of the Chinese Ceramic Society

£, B0 - 2011, 30(5)

L AR S AR i S ons S pe i 15 ek B S dt A R ) D038 3T =i K A4 R 2008 (05)

2. KRS e WREC RONIBE S A BB I AT T KRR I8 ST =1 K A4k 2005 (06)

3. XUBREEE A 08 B A2 B IR AT T KR U B 5 PRI 5 D038 3T =i K A4 R 2008 (05)

4. AR PP AT W B AR BT KRR P R A S DI TR 3] =i K A4 B 2001 (01)

5. K LB s XUEH ; 20 AR BT B A W PR AT 5 I TR 50T =GB R4 20101(22)

6. BRBL WRAT B B il RN A I 0T 1 45 A BRIR B/ S AT SRR S ) DI T8 3] - iR R34 2009 (04)
7S B S Bk MRS i e R A ) g SR R R DT 3] - kg ER AR 2010(03)

8. XIHE S A B WINE ANERIRES / BN e A SAB AR 4 L v e DI TR S0 -RERR £R 244 2010 (10)

9. I MR B AoKMgAL 20408 PR IR AU GE 5 B S e 4 1 e DI TR SCT -k R 24 2010(05)

AICBEEE: http://d. g. wanfangdata. com. cn/Periodical gsytb201105049. aspx



http://d.g.wanfangdata.com.cn/Periodical_gsytb201105049.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%b5%b7%e5%95%b8%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%9b%bd%e6%a0%8b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%bd%97%e6%97%ad%e4%b8%9c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Hai-xiao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Guo-dong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LUO+Xu-dong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%be%bd%e5%ae%81%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e9%9e%8d%e5%b1%b1%2c114051%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-gsytb.aspx
http://c.g.wanfangdata.com.cn/periodical-gsytb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e5%bf%a0%e5%87%af%3b%e7%8e%8b%e5%91%a8%e7%a6%8f%3b%e7%8e%8b%e7%8e%ba%e5%a0%82%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_nhcl200805002.aspx
http://c.g.wanfangdata.com.cn/periodical-nhcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%9c%e6%99%af%e4%ba%91%3b%e9%a9%ac%e5%8c%97%e8%b6%8a%3b%e9%99%88%e6%95%8f%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_nhcl200506014.aspx
http://c.g.wanfangdata.com.cn/periodical-nhcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e9%9b%84%e7%ab%a0%3b%e6%9d%8e%e5%8b%87%3b%e9%92%9f%e9%a6%99%e5%b4%87%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_nhcl200805005.aspx
http://c.g.wanfangdata.com.cn/periodical-nhcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%a9%ac%e5%86%9b%e5%bc%ba%3b%e5%ad%99%e5%ba%9a%e8%be%b0%3b%e7%9f%b3%e5%b9%b2%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_nhcl200101006.aspx
http://c.g.wanfangdata.com.cn/periodical-nhcl.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%9b%bd%e6%a0%8b%3b%e5%88%98%e6%b5%b7%e5%95%b8%3b%e7%bd%97%e6%97%ad%e4%b8%9c%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_.aspx
http://c.g.wanfangdata.com.cn/periodical-.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%8d%b7%3b%e9%99%88%e5%a5%87%e4%bf%a4%3b%e9%98%ae%e7%8e%89%e5%bf%a0%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gsytb200904016.aspx
http://c.g.wanfangdata.com.cn/periodical-gsytb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9b%be%e6%99%af%e6%97%ad%3b%e9%98%ae%e7%8e%89%e5%bf%a0%3b%e9%99%88%e6%b0%b8%e7%91%9e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gsytb201003042.aspx
http://c.g.wanfangdata.com.cn/periodical-gsytb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e8%89%b3%e6%94%b9%3b%e5%8d%ab%e6%9d%8e%e8%b4%a4%3b%e6%88%bf%e6%98%8e%e6%b5%a9%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gsyxb201010018.aspx
http://c.g.wanfangdata.com.cn/periodical-gsyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%99%bd%e4%bd%b3%e6%b5%b7%3b%e5%88%98%e4%bf%8a%e6%88%90%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gsyxb201005035.aspx
http://c.g.wanfangdata.com.cn/periodical-gsyxb.aspx
http://d.g.wanfangdata.com.cn/Periodical_gsytb201105049.aspx

