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The Application of Infrared Spectrophotometry to Analysis of Dehydration Processes of Inorganic Hydroxides
and Evaluation of Monolithic Refractories

Yuji Funoka, Koji KANEHASHI, Koji SAITO, Yoshitoshi SA1To and Kiyoshi GoTto

Synopsis : Inorganic oxides are widely used as raw materials and formed as byproducts in iron and steelmaking processes. Some inorganic oxides such

as CaO and MgO absorb water to form inorganic hydrates. When hydrates form, they expand. On the other hand, hydrates often dehydrate on

heating to form oxides. To analyze hydrates in oxides is therefore important in order to examine hydration and dehydration processes.

This paper concerns with the analysis of dehydration processes of Mg(OH),, Ca(OH), and Al(OH), in which high temperature infrared

spectrophotometry and thermogravimetry (TG) were used to elucidate the expansion behavior of monolithic refractories. Two monolithic re-

fractories, which contained the same amount of MgO, were investigated with hydration. Mg(OH), was observed in the samples that expanded

after pressed. No Mg(OH), was observed in the sample that did not expand after pressed. In addition, infrared spectrums give the amount of

Mg(OH),. Infrared spectrophotometry can be used for the quantitative analysis of the small amount of inorganic hydrates in oxides.
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Table 1. Chemical compositions of monolithic refractories
(X-ray fluorescence spectrometry, converted into
the oxide, mass%o).

Al,O4 MgO Ca0 Na,O Fe,04
Sample A 67.8 18.0 4.69 1.45 0.08
Sample B 77.1 18.1 3.81 0.35 0.05

(a) Sample A

(b) Sample B

Fig. 1. Photographs of monolithic refractoriy sample A
and sample B.
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Fig. 2. IR spectra of Ca(OH),, Mg(OH), and AI(OH),
(KBr pellet; each sample 0.5 mg/300 mg KBr).
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Fig. 3. High temperature IR spectra of Ca(OH),.
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Fig. 4. High temperature IR spectra of Mg(OH),.
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Fig. 5. High temperature IR spectra of AI(OH);.
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Fig. 6. TG and DTG curves of Ca(OH),, Mg(OH), and
Al(OH),.
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Fig. 7. IR Spectra of monolithic refractory sample A and
sample B. (KBr Pellet; each sample 1.0 mg/300 mg
KBr)
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Fig. 8. High temperature IR spectra of monolithic refracto-
ry sample A.
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Fig. 9. High temperature IR spectra of monolithic refracto-
ry sample B.
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Fig. 10. TG and DTG curve of monolithic refractory sam-

ple A and sample B.
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