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Feature, Problem and the Hereafter of Chrome-
Containing Refractory
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Abstract

One of characteristic of Cr,O;-containing refractory is
excellent resistance to corrosion. However, there is a prob-
lem that hexa-valent chromium, which is noxious to the
human body, is easily formed by reaction between the
refractory and slag with CaO, Na,O and/or K;O.

In this article, the reason why the Cr,Os-containing
refractory has excellent corrosion resistance qualities,
the conditions under which hexa-valent chromium formed,
methods for suppressing generation of hexa-valent chromi-
um and the possibility of the refractory components exclud-
ing Cr,O; for the furnace are described as a base of devel-

opment of further excellent refractories.
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Fig. 1. Isothermal section of the system CaO-SiO,-Cr,O; at
1600°C.
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Fig. 2. Saturation amount of Cr,O; into CaO/Cr,O; slag at
1600C and 1700°C.

7+ uPH 0 @ Ca0-Si0, & TN A ALO, S M09
7}z} E8HFS Ca0-Si0,-ALO, A9 Ca0-Si0,-MgO7)
YA SN T 1600C ) A Fig. 37} 2]
Aot ALO;= ol & o) M E 714 o g
L=l AL U 4 9T MgOE Ca0/Si0,7} 60/40-
70/309) £ 10l A 8 o] nfy- F o1} Yul
Ho 2 7% £85I S CaO/Si0H]E 30/70-
50/5022 1% £ 20 v Cr,0sE ALOsLF MgOol|
H|3] S I5ole] Sl =r) 71 AA| 8w o] T o)
2 ko] AAFAYe} ALON MgOsh v Ts) 4]

o 100
g & 8 Al,O3
<% Cry03 N
5 O’,’? 80T0 Mg N T
w3
£E3 N
R N
2R eot T
<L
£5
29
o B0
&=
=]
5 g 201
Ex N
R
=G o

200 :~:;.j-: i S i I
30770  40/60  50/50  60/40  70/30
Ca0/Si0:2 (mass ratio)

Fig. 3. Saturation amount of each of Cr;0s, AlO; and MgO
in Ca0/SiO, slag at 1600°C.
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Fig. 4. Microstructure of the direct-bond magnesia-chrome refrac-
tory.

Table 1. Relation between Cr,O; and Each of High-
Temperature Oxides
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Fig. 5. Wear area of the Cr,Os-containing (65%Al.03-35%
SiO,) refractory corroded by slag at 1300°C for 3 h.
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Fig. 6. System CaO-Cr,0O; (probable under atmospheric oxy-
gen pressure. Some CrO; present because of oxygen
reactions).
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Fig. 7. Reaction product of the equivalent mol mixture of Cr,O;
and CaCOj; by heating in air for 2 h.
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Fig. 8. Weight change of the reaction product of CaO and
Cr,03 (equivalent) during heating and cooling.
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Fig. 9. Weight change of {CaO/Cr,03/Na,0=100/100/1.69}{mole
ratio) during heating and cooling.
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Table 2. Amount of CrO; in the Used Magnesia-Chrome
Refractory and After Its Reducing Treatment (ppm)

the used refractory 3250 | 630 | 380 | 1200 | 540 | 130
after reducing treatment | 38 15 08 09 10 16
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Fig. 10. Amount of C*** in the powder mixtures of(the used
magnesia-chrome brick +each oxide), which were
heated at 1350°C for 30 min.
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