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Effects of Ferrocene on Microstructure of MgO-C Refractories Matrix
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(Henan Provincial Key Lab of High Temperature Ceramics, Zhengzhou University, Zhengzhou 450052)

Abstract
ning electron microscopy(SEM) /energy-dispersive spectroscopy(EDS) techniques. Results show that the in-situ mag-
nesia-rich spinel fiber starts to form from 1300°C in the matrix, The amount, length and diameter of the spine} fibers

The effects of ferrocene on microstructure of MgO-C refractory matrix are investigated by scan-

increase with the firing temperature rising. The vapor-liquid-solid(VLS) and vapor-solid(VS) mechanism is proposed
to be the dominant mechanism of spinel fiber formation by the catalytic effect of ferrocene. The catalytic effect of fer-
rocene also plays a vital role in improving high temperature decomposition of ALC; and carbothermal reduction of

e 115 o

MgO. The properties of low-carbon MgO-C refractories are improved by adding ferrocene.
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TRATEREA BB IR (5~0. 08mm) X415
(0. 074mm, w (MgO) = 96. 68%, w (Si0,) = 0. 61%,
w(Ca0)=1. 39%, w (Fe,0;) = 0. 63%) . & B EM (L
0. 074mm,w(Al) =98, 5% M A Kk, HARRARK
ApBHEBRERE AALFENEENELDA. 24
MgO-C #HRHE R R e Rk 1(RFPE RS HFERE N,

&1 RREE
Table 1 Ratios of samples
LR

RR Mo MF
B A EERP (<0, 074mm) 90 90
4R Al(<0. 045mm) 10 10
TR IR (S 1 1
MIBHEBEERAR (SMID 10 10
RGN 0 0.4
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Fig.1 XRD pattern of samples
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B 2 2 Mo IR R A G 0 B MUAHEA, M
2 ST LUt BEAL R IR O T R R E 2R Al
JRBE R SR R T R SR, ELR o B K. 1500C
PR KRBT R T RS, RHEE 10,mULE 2(0).

B 3— 5 ki MF &R FRAAE/E 0 B,
ME 3CUNE N E G IENKKE.S HREE) TUFH,
1000°C Ko 5 bR oh 4 MU AR B T R R T 0 AL R
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CEE 4Ca) o B /IN B P HE B KPR 5 ) 7 OB S B ) 2
R REBUR, 5 ZFETRRGCLE 4(b), BEHGS
WEASRAAZ, H3 M4 L ENEBITERR

RURPELTARENY, Y.

B2 MOREREARBENDREN
Fig.2 Microstructure of sample MO fired at different
temperatures

B3 MFit# 1000°C X3h m&t&ﬁﬂﬁﬁﬁ%ﬂ
Fig. 3 Microstructure of sample MF fired at 1000°C X 3h
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Fig. 4 Microstructure of sample MF fired at 1300°C X3h
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Table 2 EDS results of analysis points shown

in Fig. 3 and Fig. 4

I|;|| 1

RsA Mg Al 0 C
B3 1 13.84 42.06 36.54 7.5
] 1 4893 9.95 30.23 —
& e 705 311 688
B 4(b) 1 49,91 15.56 34.53 —

R 2 F1R 3 0 EDS BB REY X LK B RNF %
HEBENRBA B 1300CERNRBALEHRTIM Al T
RIOUK 3%~16 % GRRSHO, W 1500C 4 R IR R FH %

AW AITREBT 21%~39%RBHE0) . 5EF%R

PR EELVE Fe K MERE C.SIZTLE. SiMAEE
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Table 3 EDS results of analysis points shown in Fig. 5

WwaE Mg Al (0} C Fe Si
16.72 31.65 47,05 4.21 — 0.36
17.29 34,95 47.76 — - it
24,13 27.25 41.91 3.93 1.65 0.64
16.85 30.18 47.46 3.31 0.46 1.09
17.73 34.55 47.72 — - - -
17.01 34.14 48.88 — - -

A 5(a)

B 5(b)
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Es MF;“:&# 1500C X3h 4B R BMEH
Fig.5 Microstructure of sample MF fired at 1500°C X3h
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AARSEHTE R RER KM Al(g), Bifg, f# 1500C
ALC, BB KBEHL .

W R MA BN A . 22 AR B G AR,
REBABRTMITE TR EFSE5RBREGFEERH Al() R
A, REFGRT Fe MR RN (1,23 ALC, .18 Fe
[RIET BEAL IR I (6) B MgO MBSk #8 5 R o , B it 6 S A
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MR BIF=YE , SRR A A %ESE R, T CO ¥ #E
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BOBRIRAR R SR , PRI T 45 SR IR B, % 1300°C A4 BIFF
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Table 4 Effects of ferrocene on properties of

low-carbon MgO-C refractories
AEIR AR
i Bl R
#H 180°CHtF 2.9 2.95
FE 1000C X3h 454k 2.81 2.84
g/em®  1600C X3h#E%t/E  2.83 2. 84
wiEn 180°CH#tF 14. 63 21. 34
RE  1000CX3hiEERE  1.89 3.21
MPa 1600°C X3h #5455 3.66 4.53
HBw 180°CHtF 77.33 93. 07
B 1000CX3h4E45E  17.81 35.09
MPa 1600°C X3h 4845/ 30.93 40.69
HiRHHT
: ‘TX0. 6.77 10.11
—— 1400°C X0. 5h
3 i

M ZTREMA D MgO-C HHRER PR, BB LEAK
PR T. M 1300CE BN FRELEAT, ERF
FAARARMERRAGHE. FEMLBRENAR,

HEMBENM KERERE A, OSHTRERBESA
BT BALE Sy A TR GAR M POK BB T LI
T @3 VLS HLHIE VS HLEIR RRGB AL . AR
BB R%E T 2Ag) +-Mg(g) +4CO, (g) =MgAL O, (s)
HCO(DS-ARMAER. (3) ZR&KFREEBIEL MO
BRI R ALCy B3 8 SBE A PRl AR SR L FE 8
R T #4T T I BB R M, BEIROLRRA
HFEREEK. (4 ZREKMMAFE KB MeO-C #8785
Y B RERE T iRE.
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