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Research and Practice of Scale Removal Technology for Nano—alloy Materials
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Abstract: To solve the problem of scale formation in the equipment pipelines of the cold rolling mill,

the physical descaling device made of nano—alloy materials was applied to the on—site renovation practice,

and the scale removal mechanism was preliminarily investigated. The results showed that the average

outlet water temperature of the heat exchanger increased by approximately 5 ° C compared to the inlet,

demonstrating enhanced heat exchange efficiency. No significant variation in heavy metal content was

observed in the water, while the total bacterial count decreased by over 80%. Furthermore, the

crystallization rate of CaCOj, in water was reduced, accompanied by a gradual transformation of the crystal

morphology from rigid calcite to loose aragonite. The application of the nano—alloy materials not only

yielded significant scale removal effect but also facilitated easier detachment of the accumulated scale.
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Fig. 1 Scale Deposition Status in Circulating Water System of Bell-type Furnace
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Fig. 2 Installation and Renovation Diagram of

Physical Descaling Device

B3 #ERYER NS E
Fig. 3 Internal Structure Diagram of

Physical Descaling Device
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Table 1 Comparison of Inlet and Outlet Water Temperatures

of the Heat Exchangers before and after Transformation
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Fig. 4 Comparison of Fouling Conditions in Heat Exchangers before and after Transformation
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Fig. 5 The Variation Curve of Total Alkalinity in

Circulating Water before and after Transformation
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Table 2 The Changes of Heavy Metal Content before and after Transformation ppm
TH Mn Ni Cu Sn Pb Zn Ag
e ) 0.09 <0.01 <0.01 <0.01 <0.01 0.08 <0.01
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Fig. 6 Trend Chart of Total Bacterial Count Changes
before and after Transformation
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Table 3 Analysis Result of Total Bacterial Count
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1 131 400
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Fig. 7 Morphology of Scale
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Fig. 8 Structural Changes of Calcium Hydrate
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