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Abstract

This study was investigated to control the corrosion and scale at the cooling water system in steel works.
Laboratory and field tests were performed for the indirect cooling water system of plate mill. Throughout the
experiment, various factors such as leakage of pipes, heating rate and capacity, and the reaction between exist-
ing and substitute inhibitors were carefully monitored. The results showed that the harmful effect of high tem-
perature could be minimized, and satisfactory corrosion/scale controls were effectively achieved using inhibitor,
even at the increased temperature of 80°C. The batch and field tests in the gas scrubbing cooling water system
of blast furnace and cooling water system of corex plant indicated that the new inhibitor was more effective
for the prevention of corrosion and scale than the existing one.
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Fig. 1. Systematic diagram of cooling water in steel
works.
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Fig. 2. Schematic diagram of batch reactor.
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Fig. 3. Schematic diagram of Pilot Cooling Tower.
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Table 1. Chemical composition of corrosion and scale inhibitor

Term Corrosion inhibitor Scale inhibitor
-Phospheric acid(5~20%)
Al -ZnCl; -Polyacrylic acid(20~30%)
-PBTC. (2-Phosphonobutane-1,2,4-Tricarboxylic acid) -Additive
~Stabilizer
-Phosphoric acid -Acryl acid polymer
¢ “ZnCl, -Additive
-PBTC (2-Phosphonobutane-1,2,4-Tricarboxylic acid)
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Table 2. Characteristics of cooling water quality in BF

and COREX

Measurement item BF COREX
pH 8.43 7.91
Conductivity (mS/cm) 17.08 11.74
Alkalinity (mg/L as CaCO;) 3,440 440
Calcium hardness (mg/L as CaCQOs) 128 645
Chloride ion (mg/L) 2,340 2,940
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Fig. 4. MDD and MCM change with different corrosion inhibitors for BF dust collector water.
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Fig. 5. MDD and MCM change with different corrosion inhibitors for COREX cooling water.
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