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Abstract-The Eco -management study of solid wastes generated from integrated steel industries is now becoming a herculean 

task due to stringent environmental protocols. Thus, it becomes indispensable to recover the iron from solid wastes generated 

from steel industries, which will diminish pressure on natural resources and become economically profitable. Mill Scale mainly 

consists of magnetite. The total generation of mill scale in RSP is about 51,565 ton / annum with an average of 141 ton/day. It 

comprises about 60–71% FeO and 30– 36 % Fe2O3.The mill scale has to be smelted in order to recover iron in either a blast 

furnace or some other furnaces. But, it cannot be directly smelted because of its fineness. Its use can be made by agglomerating 

it either through pelletization or trough sinter mix. The objective of this study is to carry out Physical, chemical and 

mineralogical analysis and the usability of mill scale to produce sponge iron by employing the reduction reaction along with low 

grade coal and lime fines. 
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I.  INTRODUCTION 

Steel industries generate different types of solid wastes along 

with mill scale. Mill scale generated from rolling mill during 

the process of cooling and rolling of hot steel. During this 

process about 6% of steel gets wasted. In the whole world more 

than 6 million tons of mill scale is produced annually [1,2]. 

Mill scale can be regarded as a resource material for steel 

industry as it contains substantial amount of oxides of iron. But 

its eco-utilization is not fully realized due to presence of 10% 

water and 20% oil. The source of mill scale is a significant 

source of water pollution as the mill scale generated from it 

contains iron oxide and oil which contaminates water.[3] The 

composition of mill scale differs depending upon the type of 

steel produced and the process of production employed [4,5,6].  

In mill scale the content of oil varies from 0.2 to 2% and can 

arrive up to 30%.  Since, mill scale constitutes high percentage 

of metal with low alkali and nonferrous metal content; 

therefore, its eco-utilization can become economically viable. 

Thus, the chemical analysis of mill scale is essential for its 

proper utilization, so that pollution load on the environment 

can be mitigated. Its Characterization helps us in the exact % 

of use of mill scale as pellet. In this study various techniques 

have been adopted for the characterization of mill scale and the 

reduction experiment is executed by varying the sieve size of 

mill scale along with low grade coal and lime f in order to make 

sponge iron. [7,8, 9]. 

2.0 Study Area 
Presently Rourkela Steel Plant is selected for carrying out the 

characterization and eco-utilization study of mill scale as its 

utilization rate is very low and dumping rate is very high. Mill 

Scale is being produced from rolling mill of Rourkela Steel 

plant. Mill scale was collected from rolling mill and its 

physico-chemical characterization was studied by applying 
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multiple techniques. After Its characterizations, its eco-

utilization study was executed to get valuable products with 

reduction of pollutants. The schematic diagram of the study 

area was shown below in Figure1. The mill scale and lime 

collected from Rourkela steel plant was represented in Figure 

2 

 
Fig.1 Study area of Rourkela Steel Plant 

 
Fig.2. Mill Scale and lime fine collected from Rourkela Steel plant Complex 
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3.0 Material and Method 
Mill scale was collected from HRM & CRM of steel plant and at first its physical properties were determined by applying suitable 

procedure. The major physical properties were represented below in Table-1. 

Table 1 Physical Properties of Mill Scale 
Physical property Mill Scale 

Colour Bluish black 

Elastic property No elastic property 

Bulk density g cm-3 2.9 

Specific gravity 4.96 

% of moisture 1.3 

% of absorption 21.2 

Relative density 1.9 

3.1 Morphological Analysis of Mill Scale 

The SEM image of mill scale gives the size, shape and micromorphology of the minerals, other particles and textural pattern. The 

SEM analysis of the collected mill scale is investigated in CIF, VSSUT, Burla.  

It is an important technique used to characterize the mineralogical phase of solid crystalline materials. 
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