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Abstract

As the steel industry pursues carbon neutrality, increasing attention is being directed toward improving process efficiency
and recycling industrial resources to reduce energy consumption and greenhouse gas emissions. Substantial amounts of iron
ore fines are inevitably generated during mining, handling, and transportation. Although some of these fines are recycled, their
direct use in blast furnaces is limited because they reduce bed permeability, thereby impairing iron ore reducibility.
Accordingly, pelletization using organic binders has attracted considerable attention as an effective approach to recycling iron
ore fines. This study investigated the feasibility of using a moisture-curable (MC) binder as an alternative to conventional
water-dispersed binders for iron ore pelletization. Conventional water-dispersed binders, such as polyurethane and acrylic
polymers, require drying at temperatures above 150°C and lose more than 60% of their mechanical strength upon exposure to
moisture because of residual surfactants. In contrast, the solvent-free MC binder reacts with atmospheric moisture to form
an irreversible three-dimensional polymer network, resulting in superior compressive strength even under low-temperature,
short-duration curing conditions. Furthermore, the MC binder maintained excellent structural stability under wet conditions,
indicating its potential suitability for outdoor storage. These findings suggest that MC binders offer a promising approach to
sustainable iron ore pelletization by reducing processing temperatures by more than 100°C, with the potential to lower energy
consumption and carbon emissions while improving pellet durability.
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Fig. 2. Compressive strength test.
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Fig. 4. Compressive strength of pellets with 2 wt% AC and UR binders at different drying temperature and time.
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