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ABSTRACT 
 

Red mud is a waste item from the Alumina business and it makes a great deal of wellbeing risks to the nature, in the event that 

it is left arranged without vital safety measures, subsequently safe removal practices and reuse of the item are one of the 

arrangements. This report is one of the pieces of using the red mud in a superior and monetary way. In this paper the red mud 

is utilized as an elective development material after remediation by Amenders, for example, flyash. This gives a savvy balance 

strategy just as plenteous material which can use in Civil Engineering Works. 
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1. INTRODUCTION 

The prerequisites for having a capable existence is trying for the quick advancement of enterprises and they incompletely satisfy 

their errands since numerous variables are not overwhelmed by them effectively and one of that is sheltered removal and usage of 

waste creating toward the end. 

 

The misuse of aluminium industry known as red mud or bauxite buildup is released when alumina is coming out from bauxite. 

During the most possible Bayer process alumina is separated from bauxite at raised temperature and weight with the nearness of 

sodium hydroxide. Red mud age is relying on the kind of bauxite utilized in industry. About 1.2-1.4 huge amounts of red mud is 

created per every ton of alumina delivered. Every year, pretty much 75 million tons of red mud is delivered around the world. The 

iron mixes present in it gives the red shading to it and subsequently it is called red mud. 

 

The issue with the red mud is that it is harmful essentially. The synthetic examination led on red mud uncover that it contains silica, 

aluminium, iron, calcium, titanium, just as a variety of minor constituents, in particular: Na, K, Cr, V, Ni, Ba, Cu, Mn, Pb, Zn and 

so forth, as a result of the destructive compound creation present in it however the serious issue of red mud is it is burning in nature 

as the alkalinity is extremely high. The pH estimation of red mud is differs from 10.5 to 13. This waste is normally overseen by 

release into designed or characteristic impoundment repositories, with ensuing dewatering by gravity-driven solidification and now 

and then followed by topping for conclusion. Because of the basic nature it nor is utilized for development material nor for 

vegetation. 

 

2. OBJECTIVE OF OUR WORK 
The objective of this project is to evaluate the efficacy by the use of amending material for example: -Soil, Lime, with Red Mud 

and its suitability in earthen work such as road sub-base and sub-grade, unpaved roadways, embankments and fills. 

This Proposed work will be carried out in following steps: 
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2.1 Collection of mining waste (Red mud & Soil) 

The red mud is one of the significant strong squanders originating from Bayer procedure of alumina creation. For the current work 

it was gathered from HINDALCO, At Renukoot, Uttar Pradesh, INDIA. The customary technique for removal of red mud in lakes 

has frequently unfriendly natural effects as during storms, the waste might be carted by flee to the surface water courses and because 

of filtering may cause defilement of ground water: Further removal of huge amounts of Red mud dumped, presents expanding issues 

of capacity consuming a great deal of room. 

 The Sample of Soil was collected from Barabanki District of Uttar Pradesh, INDIA. 

 

2.2 Determination of specific gravity of red mud 

Specific gravity of the red mud has been carried out as per the IS: 2720 (Part II) 1980. The experiment was performed from both 

Pycnometer method and Density bottle. The specific gravity of the red mud was found to be 3.04. 

 

2.3 Determination of grain size distribution curve of red mud 

Particle Size distribution of the red mud was carried out as per the IS: 1498 – 1970 As the   materials consists near about 90 percent 

silt and clay, wet sieve analysis is carried out. The particles passing through 75 microns was collected and allowed to Hydrometer 

analysis to determine the particle size variation. About 87.32% percentage of the total mass was passed through the 75-micron sieve. 

Fig:1 shows the graph plot between the particle diameter and the percentage finer. 

 

 
 

2.4 Evaluation of Atterberg limit of red mud 

Atter Berg’s limits of the red mud was determined as per the IS: 2720 (Part V). Corresponding liquid limit, Plastic limit and 

plasticity index is shown in the Table 1. 

 

2.5 Determination of Optimum Moisture Content (OMC) and Maximum Dry Density (MDD) 

The Optimum moisture content and Maximum Dry Density of the red mud was estimated by primarily two techniques Standard 

Proctor Compaction Test and Modified Proctor Compaction Test. Both the tests help to decide the ideal dampness content and the 

Maximum dry thickness for the example and the qualities are given in Table 1. 

 

2.6 Determination OF CBR VALUE OF RED MUD 

California Bearing ratio test: The sample of almost 4.5 to 5 kg was compacted in a form of volume 2250cc with 5 layers and 56 

blows were given for each layer. For soaked CBR value, the different sample of identical size is prepared and kept soaking for 4 

days with the surcharge. This test was conducted as per IS: 2720 (Part XXXI). The test results are entered in the Table 1. 

 

S. No Property Values of red mud Values of soil 

1 Specific Gravity  3.04 2.68 

2 Optimum Moisture Content (%) 27.03 16.93 

3 Maximum Dry Density (g/cc)  1.65 1.813 

4 California Bearing Ratio  3.27 2.37 

5 Liquid Limit (%)  45.5 60.5 

6 Plastic Limit (%)  32.3 30.145 

 

2.7 Use of amenders in red mud in varying proportions (Sample Preparation) 

 

S. No Sample(s) Mix proportion of amenders (Soil, Lime) 

1 S1 100% Red Mud 

2 S2 100% Soil 

3 S3 97% Soil + 3% Lime 

4 S4 87% Soil + 10% Red Mud+ 3% Lime 

5 S5 77% Soil + 20% Red Mud+ 3% Lime 

6 S6 67% Soil + 30% Red Mud+ 3% Lime 

7 S7 57% Soil + 40% Red Mud+ 3% Lime 
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2.8 Investigation of change in CBR values with change in percentage addition of the materials using different combinations 

 

S. No. Sample No. CBR (%) 

1 S1 3.26 

2 S2 2.37 

3 S3 10.67 

4 S4 16.15 

5 S5 22.81 

6 S6 10.67 

7 S7 9.927  

 

2.9 Analyse the increase in value of C.B.R.  after adding amenders 

The CBR estimation of red mud is 3.26% and that of soil is 2.37% which is more when contrasted with soil, with the expansion of 

3% lime to the dirt example its worth increments to 10.67%. Also, with further expanding the level of red mud to the dirt lime blend 

from 10 to 40%, the worth increments up to 22.81%, a short time later its worth declines appeared on diagram underneath. 

 

 
 

By increasing the red mud up to 40% to the soil with 3% lime, the best results were come out at 20% red mud soil mixture. At this 

proportion the MDD and CBR value increases up to 1.811g/cc and 22.81% respectively at OMC of 17.50%. 

 

3. CONCLUSION 
With the intend to use the Aluminium Plant Industrial waste, for example, Red Mud from HINDALCO Pvt. Ltd., Renukoot, Uttar 

Pradesh for Utilization as settled Material in Road development and other designing application. In light of the test study, it is 

discovered that Red Mud waste might be used well in soil adjustment and other Geotechnical Engineering ventures by blending Red 

Mud in with Soil and Lime. Along these lines this technique for use may resolve major natural issue of Disposal of Red Mud 

squander Obtained from Aluminium organizations. 

 

4. REFERENCES 
[1] Parlikar U.V, Saka P.K, and Khadilkar S.A. “Technological options for effective utilization of bauxite residue (Red mud) - a 

review,” in International Seminar on Bauxite Residue (RED MUD), Goa, India, October 2011.  

[2] Satapathy BK, Patnaik SC, Vidyasagar P (1991). Utilisation of red mud for making red oxide paint. INCAL-91, International 

Conference and Exhibition on Aluminium at Bangalore, India 31st July-2nd Aug. 1991 (1): 159-161.  

[3] Wang HM. The comprehensive utilization of red mud (In Chinese). Shanxi Energy Conserv. 2011;(11):58–61.  

[4] Sun YF, Dong FZ, Liu JT. Technology for recovering iron from red mud by Bayer process (In Chinese). Met. Mine. 

2009;(9):176–178.  

[5] U. V. Parlikar, P. K. Saka, and S. A. Khadilkar, “Technological options for effective utilization of bauxite residue (Red mud) 

— a review,” in International Seminar on Bauxite Residue (RED MUD), Goa, India, October 2011.  

[6] R. K. Paramguru, P. C. Rath, and V. N. Misra, “Trends in red mud utilization - a review,” Mineral Processing & Extractive 

Metallurgy Review, vol. 26, no. 1, pp. 1–29, 2005.  

[7] E. Balomenos, I. Gianopoulou, D. Panias, I. Paspaliaris “A Novel Red Mud Treatment Process : Process design and preliminary 

results” TRAVAUX Vol. 36 (2011) No. 40.  

[8] Satapathy BK, Patnaik SC, Vidyasagar P (1991). Utilisation of red mud for making red oxide paint. INCAL-91, International 

Conference and Exhibition on Aluminium at Bangalore, India 31st July-2nd Aug. 1991 (1): 159-161.  

 

 

 

 

file:///C:/omak/Downloads/www.IJARIIT.com

