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Abstract 

 

Lateritic bauxites are the products of intense subaerial rock weathering. The resources of bauxite 

in the Country are in the order of 3850 million tones and occupy 5th position in World. The major 

deposits are in East coast, Central India, West coast and Gujarat however, the occurrences of 

Laterite are widespread in various regions. Bauxite deposits consist of four horizons namely 

Duricrust (Laterite), Bauxite, Partially Lateritised Khondalite – PLK/ Saprolite (weathered) and 

parent rock which is responsible for formation of bauxite ore. JNARDDC has evaluated bauxite 

and laterite deposits of India from geo-technological point of view. The bauxite mines/ deposits 

are associated with various low-grade materials and it remains unutilized at mine site due to their 

inferior composition. For utilization of these low-grade materials, quality of the same has to be 

improved. 

 

Keeping in view the improvement in quality of low-grade materials, beneficiation studies have 

been carried out at JNARDDC. The PLK contains high silica, iron oxide, low alumina and 

resembles the characteristics of alumino-silicate materials. In general, laterite is originated from 

various rocks and comprises iron oxide, silica and alumina bearing minerals. The beneficiation 

studies have been done on PLK and laterite (ferruginous, aluminous, siliceous) indicated that the 

ore can be upgraded with relevance to reduction in iron oxide, silica and enrichment in alumina 

content. At present, India is importing alumina containing raw materials required for non-

metallurgical applications (refractory, chemical, etc.). The beneficiation studies have shown great 

promise to be developed as a substitute for the applications requiring high-grade ores. This will 

have a significant effect on the life of bauxite mines as well as dwindling natural resources.  

 

Keywords: Bauxite mine, PLK, laterite, Eastern Ghats, Western Ghats, beneficiation. 

 

1. Introduction 

 

India is endowed with abundant resources of bauxite and the deposits/occurrences are in various 

parts of the Country (East coast/Eastern Ghats, Central India, West coast/Western Ghats and 

Gujarat). Various factors such as composition of parent rock, origin, geomorphology, process of 

bauxite formation, etc. are responsible for the characteristics of bauxite and laterite ore. The 

bauxite deposits associated with PLK and laterite (Overburden) are in East Coast region however, 

deposits situated in Central India, Gujarat and West Coast are associated with laterite and saprolite 

resources. During the bauxite mining, various low-grade materials such as saprolite, low grade 

bauxite, laterite, PLK are generated. However, these are discarded off due to their inferior 

composition. These materials have characteristics of low alumina, high silica and iron content. 
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Due to this inferior quality, these materials could not be used for alumina production or other 

industrial applications. Hence, they remain unutilized at mine site. The National Mineral Policy 

(NMP-2019) has emphasized utilization of small group of deposits along with mineral wealth. 

The occurrences and isolated deposits of bauxite and laterite are scattered all over the Country 

and available for economic extraction of mineral values. Keeping in view the improvement in 

quality of low-grade materials, beneficiation studies has been done at JNARDDC. The studies 

carried out on PLK, ferruginous, aluminous, siliceous laterite indicated that it can be upgraded 

with relevance to reduction in iron oxide, silica and enrichment in alumina content. India is having 

limited resources of high-grade, high alumina bauxite ore and in the current scenario, country is 

importing raw material required for non-metallurgical applications (refractory, chemical, etc.) to 

overcome the material shortage. The positive impact on cost anomaly as well as life of mine may 

appreciably increase by processing inferior material associated with bauxite horizon. The 

optimum use of in-house resources of available raw material associated with bauxite mines 

requires proper data and information in order to establish their suitability for industrial uses. This 

paper describes various beneficiation techniques attempted for upgrading quality of various 

materials which are not in use, because of its inferior quality with respect to the applications. 

 

2. Sampling and Characterization 

 

For the present study, the representative samples of PLK and laterite were collected from bauxite 

deposits located in Eastern Ghats (Panchpatmali, Odisha) and Western Ghats. The Eastern Ghats 

bauxite deposits contain 12-meter (average) thickness of bauxite with 4-meter laterite 

(overburden). The bauxite zone is underlying by weathered rock i.e. partially lateritised 

khondalite (PLK) with thickness of about 6 meter and varies. In Western Ghats and coast 

(Maharashtra) deposits, the thickness of bauxite is 2.5 meter (avg.). It is pisolitic in nature and 

contains moderate to high alumina as well as low silica [1]. The laterite (overburden) occurs above 

the bauxite zone and it is hard, massive in nature with red, pink and grey in colour. 

 

The samples were crushed to -25 mm size by jaw crusher. For the characterization studies, -200 

mesh size samples have been prepared by universal mill/ bond mill and thoroughly mixed using 

homogenizer. The representative sample was drawn by coning and quartering procedure.  

 

The chemical and mineralogical analysis of samples has been done by wet chemical method and 

XRD with XDB software, respectively. PLK is characterized by high silica (25-35 %), high iron 

oxide (14-18 %) and quite low alumina (32-36 %) content. Laterite contains high iron oxide (25-

45 %), high silica (6-15 %), low alumina (25-35 %) and titania (2-4 %). In some deposits 

(Kolhapur), laterite contains very low silica (2%). Mineralogical analysis by XRD shows that 

laterite is comprised of hematite, goethite, kaolinite and gibbsite minerals. The petrology studies 

indicate that laterite is pisolitic and iron minerals exhibit colloform texture. The gibbsites are 

cryptocrystalline and pseudomorph after plagioclase feldspars. The morphology studies indicated 

that laterite contains undeveloped crystals of gibbsite and in some laterites, it is hexagonal in shape 

[2]. Our studies reveal that in most of the laterite deposits, the gibbsite is not well developed due 

to partial bauxitisation [3, 4]. In PLK, kaolinite is a major dominant mineral and about 70 % 

alumina and silica present in the form of kaolinite. The microscopy studies indicated laterite is 

dominant in hematite, goethite, and gibbsitic minerals and PLK shows kaolinitic texture [5, 6]. It 

is observed that habit of minerals, crystal shape, etc. are not prominent in low grade ores as 

compared to bauxite.  

 

3. Beneficiation Studies on Laterite and PLK 

 

The Country’s abundant low-grade resources (PLK, low grade bauxite and laterite) are 

characterized by high iron oxide, silica and low alumina content, which restrict their use in 

metallurgical as well as non-metallurgical applications. Thus, any beneficiation process which 
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can reduce silica (mainly in reactive form such as kaolinite) and iron content are important from 

the processing point of view. The studies have been done by organizations/industry on 

beneficiation on low grade bauxite mainly for removal of impurities such as iron oxide, silica [7]. 

JNARDDC has done extensive studies on laterite, bauxite and PLK of various origins. Due to the 

reduction in iron oxide, silica and increase in alumina content, beneficiation techniques such as 

screening, sieving, magnetic separation, hydrocyclone and leaching were adopted. The results of 

beneficiation studies showed that iron and silica content can be reduced from laterite and PLK 

[8]. The salient features and results obtained in beneficiation studies carried out on PLK and 

laterite are given below. 

 

3.1 Screening 

 

Screening and sieving tests on laterite and bauxite samples from different geological origin have 

been carried out at JNARDDC laboratory. Experts opined that clay agglomerates on the bauxite 

surface create lot of problems in the processing of ore. Its concentration in the ore is decreased 

by washing the ore followed by screening in which the agglomerates are detached and are 

removed with the action of water [4, 9]. The wet sieving has been carried out on Western Ghats 

(Maharashtra) Laterite. The sample crushed to required size (30 mm) and screened into 13 

fractions namely +16, -16+11, -11+8, -8+4, -4+2, -2+1, -1+0.5, -0.5+0.25, -0.25+0.149, -

0.149+0.074, -0.074+0.063, -0.063+0.045 and +0.045 mm by ANALYSETTE 3 PRO vibrating 

screen for half an hour. The results clearly indicate that Al2O3 is enriched above + 2 mm size 

fraction and it increases proportional to the grain size. However, silica & iron oxide content gets 

enriched below – 0.5 mm by wet sieving [10]. In a similar pattern, the dry as well as wet sieving 

was carried out on Eastern Ghats gibbsitic laterite. The results clearly indicated that Al2O3 % is 

enriched above +2 mm size fraction and it increases proportionally to the grain size. However, 

silica and iron content get enriched below –0.5mm in dry screening, though by wet sieving the 

same gets enriched below –0.063 mm [11, 8]. Based on the beneficiation studies it is observed 

that silica and iron content enriched in fine fractions however, improvement of Al2O3 % 

particularly in coarse and middle fractions. It indicates that selective mining of a deposit can 

improves the overall grade of run of mine (ROM). Further similar studies were carried out on 

other clay minerals of interest such as PLK, saprolite, etc. The results indicate the enrichment of 

Al2O3 minerals in coarse fractions however, fine fractions contain iron and silica (kaolinite) 

bearing minerals.  

 

3.2 De-ironing Studies by Wet High Intensity Magnetic Separator (WHIMS) 

 

Keeping in view the reduction of iron oxide content, tests were carried out using wet high intensity 

magnetic separator (WHIMS). The trials have been done on laterite samples with various size, 

such as -50, –100, -200 & -325 mesh and different magnetic intensity (5000 to 19,800 gauss) with 

20 & 30 % solids. It is observed that as magnetic intensity increases, alumina content in the non-

magnetic fraction increases and iron decreases with varying recovery of ore (non-magnetic 

fraction). 

 

The de-ironing tests were carried out on laterite of Western Ghats (Maharashtra) and Eastern 

Ghats deposit by WHIMS on 10000 gauss magnetic intensity and various mesh size sample. The 

Laterite of Western Ghats (Kolhapur) is ferruginous (high iron oxide) in nature. However, Eastern 

Ghat laterite contains quite high alumina. The results indicate a 10-18 % reduction in iron oxide 

and a 10-15 % enrichment in alumina content in non-magnetic fraction of Western Ghats laterite 

(Figure1). However, Eastern Ghats laterite shows considerable reduction in iron oxide (10-25 %), 

as well as an increase in alumina content by using the same magnetic intensity and feed size. The 

recovery of ore after processing in Western Ghats laterite (weight % of non-magnetic fraction) is 

35 % however, in case of Eastern Ghats sample, the recovery is 47 % (Table 1). It indicates that 

characteristics of ore are the main considerable factors during beneficiation processes. It is 
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observed that with the same magnetic intensity and laterite size, two kinds of laterite deposit show 

significant difference in ore and alumina recovery, as well as reduction in the iron content [11-

13]. The studies indicated that in the beneficiation process (physical separation), magnetic 

intensity, grain size and ore characteristics of laterite play an important role. 

 

 
Figure 1. De-ironing by WHIMS of two different lerite with 10000 gauss intensity and 

grain size (-50+100 mesh). 

 

Table 1. Chemical composition of raw and beneficiated Laterite. 

Sample 

Composition % 

Raw (original) Laterite  Beneficiated Laterite 

Al2O3 Fe2O3 Al2O3 Fe2O3 
Al2O3 

Recovery 

Laterite 

Recovery 

Western Ghats 31.61 44.80 35.70 39.20 38.00 35.00 

Eastern Ghats 41.80 26.00 47.50 19.90 38.00 47.00 

 

The possibility of separating iron bearing mineral ores in PLK has also been explored by WHIMS 

with different particle size in 25, 50, 72,100 mesh and magnetic susceptibilities of 7,500, 10,000 

and 15,000 gausses. Experimental studies on WHIMS for iron oxide removal from PLK (- 50 + 

72 mesh) at 15,000 gauss magnetic intensity with variable size fractions is shown in Figure 2. It 

was concluded that % Fe2O3 recovery is higher in the 50-mesh size fraction (almost 2.5 % more 

than the 100-mesh size fraction). 
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Figure 2. Iron oxide removal from PLK at different size fraction. 

 

3.3 Separation Studies by Hydro Cyclone Test Rig 

 

The study has been taken up for beneficiation of laterite and PLK by using hydro cyclone test rig. 

The Laterite sample contains high iron oxide (37.32 % Fe2O3), silica (14.91 % SiO2) and low 

alumina (27.03 % Al2O3).  

 

The laterite sample (-50+100, -100+150 and -150+200 mesh size) was prepared for the present 

study. The tests were carried out using various parameters, such as solid %, pressure (psi), size of 

sample (mesh), vortex finder (mm) and apex (mm). The results show significant enrichment of 

alumina (32-34 % Al2O3) from original 27 % and reduction in the iron oxide (Fe2O3 30-24 %) 

content from the original 38 %. The beneficiated fraction (overflow) contains high alumina 

however, the underflow fraction was enriched with high iron oxide minerals (Figure 3). The 

overall recovery of laterite is in the range of 40-50 %. The trials show encouraging results with 

respect to reduction in the SiO2 content (9-11 %) [4, 8].  

 
Figure 3. Fractions of beneficiated Laterite. 

 

The separation tests have been done on a PLK sample with various parameters such as size of 

sample (-50+100 mesh), solid %, pressure (psi-5,10,15,20), vortex finder (14 mm) and apex (6.4 

mm). The results show significant reduction of iron oxide (11-13 %) from the original 17.65 % 

with slight reduction in the silica content (24-26 %) content from the original 29 %. The overall 

recovery of PLK is 60 %. The test indicated that separation of minerals was achieved by using 
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low pressure (5-PSI). The process flowsheet for physical beneficiation techniques is given in 

Figure 4.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Flow sheet (physical beneficiation). 

 

3.4 Beneficiation of PLK Based on Chemical Treatment 

 

The chemical composition of PLK composite originating from the Eastern Ghats of India contains 

a fair amount of iron bearing mineral phases. Various reports [14, 15] confirmed the PLK consists 

of Fe2O3 in the range of 17-19 %. Chemical leaching of iron mineral phases in natural minerals 

are one of the known procedures adopted by many researchers. The maximum removal of iron 

bearing minerals is possible with chloride salts, mineral acids and certain organic reagents at 

elevated temperature and pressure. Similar studies were carried out for exploring the possibility 

of lowering iron oxide minerals from PLK matrix. The average chemical composition of PLK 

contains 36.36 % Al2O3, 17.50 % Fe2O3, 27.22 % SiO2, 1.92 % TiO2 and 15.46 % of loss on 

ignition. Residence time, concentration of leaching reagent and reaction temperature plays 

significant role in any of the chemical processes. To optimize the best suitable time duration 
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required for acid leaching process, sets of leaching experiments were carried out by varying time 

intervals (30, 60, 90,120, 150 minutes) keeping other parameters uninterrupted. Similarly, the 

trials were carried out for optimizing acid concentration, as well reaction temperature at specific 

solid liquid ratio of PLK and leaching reagents. Accordingly, the experimental conditions were 

optimized as shown in Table 2 and 3. 

 

Table 2. Experimental conditions used for optimization. 

Sample weight 
Acid /Acid 

concentration 

Acid 

volume 

Time 

(Minutes) 
Temp, C 

10 gms HCl/6M 100 ml 30,60,90,120,150 80-100 

M: Molar concentration 

 

Table 3. Analysis of residues after leaching. 

Composition % 

Sample 

(residues) 
Weight (g) Al2O3 Fe2O3 SiO2 TiO2 LOI 

PLK 7.990 40.80 1.85 34.24 2.80 16.22 

 

HCl concentration ranging 5-7 M was found optimum for best results that confirmed lowering of 

Fe2O3 in PLK from average 18 to 2 percentages after chemical leaching (Figure 5). The process 

flowsheet for chemical leaching is given in Figure 6. 

 

 
Raw PLK - 18% Fe2O3             Chemically treated PLK ≤ 2% Fe2O3 

Figure 5. PLK before and after beneficiation. 

 

Based on the above studies, it is concluded the acid treatment process developed and optimized 

for removal of iron oxide from PLK is reliable and efficient for generating low iron PLK residue 

for ceramic and paint/pigment applications as well as paper industry, functional coatings, nano-

silicates, white mineral binders, etc. By adopting a leaching technique, high alumina low iron 

bauxite can be developed from low grade bauxite or Laterite. The specification required for use 

in non-metallurgical industries is given in Table 4. By using beneficiation techniques low grade 

ore can be used for non-metallurgical applications (refractive, abrasive, etc.). 
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Figure 6. Process flow sheet (chemical leaching). 

 

 

Table 4. Specification of bauxite. 

Grade 
Major Oxides (%) 

Al2O3 SiO2 Fe2O3 TiO2 

Metallurgical  40 - 52 1.5 - 10 5 - 30 1 – 6 

Abrasive Min. 55 Max. 5 Max. 6 Min. 2.5 

Chemical Min. 55 - 58 Max. 5 -12 Max. 2 0 – 6 

Refractory Min. 58 - 61 Max. 1.5 - 5.5 Max. 3 Max. 2.5 

Low grade bauxite / Laterite 

after beneficiation (JNARDDC) 
> 58.00 < 5.00 < 3.00 < 4.00 

 

4. Conclusions 

 

The quality of low-grade materials (laterite, PLK) may be improved by using beneficiation 

techniques for making it suitable for an array of industrial utilizations. 

 

Ore characteristics and grain size play an important role during beneficiation. The results showed 

reduction in iron oxide and silica as well as enrichment in alumina content.   

 

The life of mines may appreciably increase by using weathered unutilized materials associated 

with lateritic bauxite profile. 

 

In India, mine owners located in Central India and Western region are adopting a simple 

beneficiation technique (screening, sieving) for improving the quality of ore. The advantage of 
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this technique is that it can be done at mine site, without much environmental impact, with 

insignificant energy use. The hydro cyclone and WHIMS are good techniques for removal of 

impurities however, the process requires water. The chemical leaching process is very effective 

for reduction of iron oxide content. The only disadvantage is that HCl is corrosive in nature. By 

using minimum acid concentration followed by physical beneficiation, this problem can be solved 

to a greater extent. 

 

5. Acknowledgements 

 

The authors express their sincere thanks to S&T, Ministry of Mines, Govt. of India for sponsoring 

and financial support for the research projects. We would like to extend our sincere thanks to 

NALCO and Bauxite Miners for extending support and cooperation during collection of PLK, 

Laterite samples from mines. Authors thank Dr. Anupam Agnihotri, Director JNARDDC for his 

constant encouragement and permission for publishing the research work. The authors are 

thankful to staff of JNARDDC for carrying out laboratory work. Suggestions given by ICSOBA 

committee members (Dr. B.K. Satpathy, Dr. Andrey Panov, Dr. Frank Feret) during review are 

gratefully acknowledged.  

 

6. References 

 

1. P. G. Bhukte, A. S. Deshpande, A. Agnihori, S. N. Das, Prem Babu, S. P. Puttewar, M. J. 

Chaddha, G. T. Daware, S. Y. Bhange, V. M. Kale, Significance of Geo-informatics 

technology in the evaluation of lateritic bauxite deposits, IBAAS, 2018, 30-40. 

2. G. Bardossy and G.J. Aleva, Lateritic Bauxite: Developments in Economic Geology, 1990, 

619 pages.  

3. P. G. Bhukte, G. T. Daware, S. P. Masurkar, P. Mahendiran, K. Janbandhu, K. R. Rao, U. 

Singh, S. P. Puttewar and A. Agnihotri, Geochemical, mineralogical and petrological 

characteristics of Lateritic Bauxite deposits formed on Deccan Trap Basalt with reference 

to high-level and coastal (low level) deposits of Maharashtra, Jour. Geol. Soc. India, Vol. 

95, 2020, 587-598.  

4. Pravin Bhukte, Mohamed Najar, G. T. Daware, S. P. Masurkar, S. P. Puttewar, A. 

Agnihotri, Technical assessment of Lateritic Bauxite - A case study of high-level Bauxite 

deposits in Maharashtra, 23rd International Conference on Non-Ferrous Minerals and 

Metals (ICNFMM), 2019, 35-42. 

5. Pravin Bhukte, G. Daware, S. P. Puttewar, M. T. Nimje, A. Gijare, K. Janbandhu and A. 

Agnihotri, A process for development of refractory aggregates from Saprolite, 21st 

International Conference on Non-Ferrous Minerals and Metals (ICNFMM), 2017b, 54-59.     

6. P. G. Bhukte and M. J. Chaddha, Geotechnical evaluation of Eastern Ghatss Bauxite 

deposits of India, Jour. Geol. Soc. India, Vol. 84, 2014, 227-238.       

7. Peng Wang and Dezhou Wei, Study of the beneficiation technology for low-grade Bauxite, 

Advanced Materials Research, Vol. 454, 2012, 299-304.      

8. JNARDDC, Report on ‘‘Up-gradation and utilization of east and west coast laterite’’, 

Ministry of Mines, GOI, 2016.       

9. Ishaq Ahmad, Sajjad Hussain, Anwar Qadir, Naseer Muhammad Khan, Estimation of 

cleaning efficiency of Clay removal from Bauxite, Int. J. Econ. Environ. Geol. 2018, 35-

39.     

10. JNARDDC, Report on ‘‘Bauxite technical databank (Madhya Pradesh & Maharashtra)’’, 

Ministry of Mines, GOI, 1999.     

11. P. G. Bhukte, S. P. Puttewar& A. Agnihotri, Evaluation and beneficiation of Lateritic 

Bauxite deposits of India, Journal of Geosciences Research, No. 1, 2017, 251-256.    

12. Pravin Bhukte, S. P. Puttewar, G. Daware, A. Agnihotri and G. P. Thakre, Status of 

Lateritic Bauxite deposits of India for non-metallurgical applications, Journal Indian 

Geological Congress, Vol. 9, No. 2, 2017a, 71-79.     



TRAVAUX 49, Proceedings of the 38th International ICSOBA Conference, 16 – 18 November 2020 
 

 

96 

 

13. JNARDDC, Report on ‘‘De-ironing of eastern Ghats bauxite’’, Ministry of Mines, GOI, 

2005.    

14. S. Ranjita, SR Danda, V. Nallusamy, M. Rajalaxmi and B. R. Raghupatruni, 

Characterisation of Partially Lateritised Khondalite rock for value-added materials, Int. J. 

Mining and Mineral Engineering, Vol. 1, No. 4, 2009. 

15. R. B. Rao, P. S. R. Reddy, Das B. Prakash, S. Rao, K. K. Prasad, A. R. Das, S. K., Rajeev, 

M. P. S.  M. K. Ghosh, I. Bhattacharya, A. K. Nand Sahoo, (2007), Studies on production 

of value-added materials from PLK, Phase-III, Collaborative Project Report No. 

T/MPD/598, of IMMT & NALCO, Bhubaneswar. 

  


	Editions de l’ICSOBA
	Past events of ICSOBA
	Foreword
	Welcome Note
	Table of Contents
	KEYNOTE SESSION
	KN01 - Alba’s Journey to 1.5 Million Tonnes Site Capacity - Challenges and Opportunities
	KN02 - Growth of Indian Aluminium Industry and Vedanta
	1. Indian Aluminium Scenario and Growth Potential
	1.1. Primary Aluminium Growth
	1.2. Aluminum Consumption Overview
	1.3. Bauxite and Aluminum Growth
	1.4. Calcined Petroleum Coke Demand & Supply
	1.5. Coal Tar Pitch Demand and Supply
	1.6. Growth Potential in India

	2. Vedanta Growth Journey
	2.1. Introduction
	2.2. VAP Growth Success Story

	3. Conclusions
	4. References

	KN03 - China’s Aluminium Industry – Why It Is in Seriously Bad Health
	KN04 - Long Term Sustainability of the Aluminium Sector (2020-2050)
	KN05 - Aluminium Market Outlook Across the Value Chain
	KN06 - Evolution of Low-Carbon Aluminium in the Market for More Sustainable Economic Development
	BAUXITE SESSION
	BX01 - Reduction of Bauxite Moisture Using Concentrated Solar Energy
	1. General Remarks
	1.1 The Challenges
	1.2 Some of the Unknowns
	1.3 The Proof-of-Concept Project at Vale

	2. Our Solutions
	2.1 Double Tracking Heliostats
	2.2 Injecting CSE onto Ore Being Transported by Conveyor Belts
	2.3 Solar Kiln with Fresnel Lens

	3. Equipment Used in Vale’s Proof of Concept Project
	4. Discussion and Conclusions
	5. References

	BX02 - Dry Beneficiation of Bauxite Minerals Using a Tribo-Electrostatic Belt Separator
	1. Introduction
	2. Experimental
	2.1 Materials
	2.2 Equipment
	2.3 Test Procedure

	3. Results and Discussion
	3.1 Samples Mineralogy
	3.2 Bench Scale Experiments

	4. Discussion
	5. Conclusions
	6. References

	BX03 - Bauxite Tailings Valorization:  From Test Works to Industrial Scale Up
	1. General Information on Bauxite
	1.1 Resources
	1.2 Qualities
	1.3 Quality Demand
	1.4 Upgrading Request and Test Works
	1.5 Bauxite Tailings Composition

	2. Case Study of a West Africa Bauxite Mine
	2.1 Fresh Tailings Tests
	2.2 Stock Tailings Tests

	3. Upgrading Process
	3.1 Draft Process Flows
	3.2 General Arrangement
	3.3 Processing Plants
	3.4 Equipment Selection and Process Plant Design
	3.5 Capacities

	4. Project Realization / Timeline
	5. Summary
	6. References

	BX04 - Research on Comprehensive Utilization of Bauxite Resources
	1. Introduction
	2. Description of Sample
	2.1 Chemical Multi-Element Analysis
	2.2 Mineral Composition Analysis
	2.3 Process Mineralogy Analysis

	3. Results and Discussion
	3.1 Classification Test of Raw Ore
	3.2 Reverse Flotation Desilication Test of Wash Tailings
	3.3 Discussion

	4. Conclusions
	5. Acknowledgement
	6. References

	BX05 - Beneficiation Aspects of Low-grade Unutilized Materials (Partially Lateritised Khondalite and Laterite) Associated with Bauxite Mine
	1. Introduction
	2. Sampling and Characterization
	3. Beneficiation Studies on Laterite and PLK
	3.1 Screening
	3.2 De-ironing Studies by Wet High Intensity Magnetic Separator (WHIMS)
	3.3 Separation Studies by Hydro Cyclone Test Rig
	3.4 Beneficiation of PLK Based on Chemical Treatment

	4. Conclusions
	5. Acknowledgements
	6. References

	BX06 - Industrial experimental study on desulfurization of high-sulfur bauxite under coal mines
	1. Introduction
	2. Raw Ore
	2.1 Multi-Element Analysis
	2.2. Process Mineralogy

	3. Experiment Equipment and Methods
	4. Experimental results
	4.1 Desulfurization Flotation Optimization Test in Laboratory
	4.2 Industrial Test of Flotation Desulfurization

	5. Conclusions
	6. References

	BX07 - Enhanced Desiccation of Bauxite Tailings by Solar Drying
	1. Introduction
	2. The Plateau System
	3. Thickening of Tailings
	4. Statistical Analysis
	5. Field Results
	6. Conclusions
	7. References

	BX08 - Experimental Research on Preparation of Low Density and High Strength Oil Fracturing Proppant with Bauxite Beneficiation Tailings
	1. Introduction
	2. Test
	2.1 Test Materials
	2.2 Experimental Method
	2.3 Measurement Method

	3. Results and Discussion
	3.1 Effect of Iron Removal on Properties of the Finished Pellets
	3.2 Effect of Raw Material Pre-calcination on Pelletizing Property
	3.3 Effect of Sintering Temperature on Properties of the Finished Pellets
	3.4 Effect of Sintering Time on Properties of the Finished Pellets
	3.5 Effect of Additive Dosage on Properties of the Finished Pellets
	3.6 Product Analysis

	4. Conclusions
	5. References

	ALUMINA SESSION
	AA01 - Improvement of Mud Circuit Efficiency while Processing East Coast Bauxite of India
	1. Brief Process Description
	2. Bauxite Residue Processing
	3. Bauxite Residue Management
	4. Results and Discussion
	5. References

	AA02 - Technology Options for Mixed Bauxites
	1. Introduction
	2. Digestion Technologies
	2.1 Tri-hydrate or Gibbsitic Bauxites
	2.2 Mixed Bauxite
	2.3 Mono-hydrate Bauxite
	2.4 Design and Operation Aspects for Mixed Bauxites – Effect of Boehmite Content

	3. Summary
	4. References

	AA03 - Further Development of RUSAL’s Alumochloride Technology for Alumina Production from Non-Bauxite Resources
	1. Introduction
	2. Reducing energy consumption at ACH calcination
	3. Introduction and Circulation of CaCl2
	4. Chlorammonium Variant
	5. Conclusions
	6. References

	AA04 - Bauxite Particle Size Requirements for the Bayer Process: Back to Basics
	1. Introduction
	2. Mine-to-Digestion
	3. Mill Modelling
	4. Operation Issues and Improvements
	5. Conclusions
	6. References

	AA05 - Design and Analysis for the Optimization of Synthesis Technological Conditions of Tricalcium Aluminate Hexahydrate
	1. Introduction
	2. Experiment
	3. Conclusion
	4. References

	AA06 - The Effects of Suspended Solids in Green Liquor on the Quality of Product During the Precipitation Process
	1. Introduction
	2. Equipment and Method
	3. Result and Discussion
	3.1 Analysis Result of Suspended Solids in Green Liquor
	3.2 Analysis Result of Impurity Component for Aluminum Hydroxide Seed
	3.3 Analysis of Different Suspended Solids Content from Precipitation Test

	4. Conclusions
	5. References

	AA07 - Effect of CGM on the Particle Size of Aluminum Hydroxide During the Seed Addition to a Sodium Aluminate Solution
	1. Introduction
	2. Test Materials and Instruments
	2.1 Test Materials
	2.2 Test Instruments and Equipment

	3. Test and Analysis Methods
	3.1 Test
	3.2 Analysis Method

	4. Experimental Results and Discussion
	4.1 Effect of CGM on the Frequency of Secondary Nucleation of Seed
	4.2 Effect of CGM on the Agglomeration of Aluminum Hydroxide Particles

	5. Conclusions
	6. References

	AA08 - Performance of Wide-Channel Welded Plate Heat Exchanger for Bayer Precipitation Process
	1. Introduction
	2. Microscopic Mechanism of Scaling
	2.1 Agglomeration Mechanism
	2.2 Hydrodynamics Mechanism
	2.3 Thermodynamic mechanism

	3. Operation Characteristics
	3.1 Performance of the Heat Exchanger
	3.2 Precipitation Rate
	3.3 Local Plate Erosion

	4. Optimal Design of Heat Exchanger and Perspective
	5. Conclusions
	6. References

	AA09 - Improved Flow for Y-Flume Launders on Alumina Precipitation Tanks
	1. Introduction
	2. Experimental Facility
	3. Test Results
	3.1 Flow Visualization Study
	3.2 Sand Settling Study

	4. Implementation at QAL
	5.  Conclusions
	6. Acknowledgements
	7. References

	AA10 - Predictive Analysis of Industrial Precipitation Cycles Using Population Balance and Deep Learning Methods
	1. Problems of Precipitation Control at the Refinery
	2. Particle Population Balance Method
	3. Deep Learning Methods
	4. Software PrecipExpert
	5. Prediction Results
	6. Conclusions
	7. References

	AA11 - Boehmite Precipitation Kinetics and Calcination Study for Metallurgical Grade Alumina Production
	1. Introduction
	2. Materials and Method
	3. Results and Discussion
	3.1 Boehmite Precipitation
	3.2 Kinetic Study of Boehmite Precipitation
	3.3 Effect of Boehmite Seed Particle Size on Liquor Productivity
	3.4 Calcination Study for the Conversion of Boehmite into Smelter Grade Alumina
	3.5 Comparison of Boehmite Precipitation and Calcination with Conventional Gibbsite Process

	4. Conclusions
	5. References

	AA12 - The Hydrate Dryer Story – From Lab to Industrial Implementation
	1. Introduction
	2. The Hydrate Dryer - Equipment and Process Design
	3. Calciner 2 at AOS Stade – Metso Outotec’s Benchmark Calciner with Hydrate Dryer
	4. Hydrate Dryer Applications – Integrated Calcination Solutions & Stand-Alone Operation
	5. Conclusions
	6. References

	AA13 - CFD Modeling of Gas Suspension Calciner in an Alumina Refinery
	1. Introduction
	2. Model Description
	2.1. CFD Simulation
	2.2. Calciner Model
	2.3. Fluid-bed Status Graph

	3. Results and Discussion
	3.1. Combustion Analysis
	3.2. Flow Pattern and Temperature Analysis
	3.3. Fluidization Studies

	4. Conclusions
	5. Future Work
	6. References

	AA14 - The Role of the Alumina Refinery Laboratory:  Monitoring, Optimisation and Control of the Bayer Process
	1. Introduction
	2. Analytical Tools
	3. Bauxite
	4. Impurities
	5. Particle Size Distribution
	6. Desilication
	7. Digestion and Boiler House
	8. Liquid Solid Separation and Red Mud
	9. Raw Materials
	10. Collaboration and External Research
	11. Alumina Refinery – Human Health Analogy
	12. Conclusions
	13. References

	AA15 - Online FTIR Analysis for Improved Efficiency in Alumina Production
	1. Introduction
	1.1 Near-Infrared Spectroscopy
	1.2 Mid-Infrared FTIR Spectroscopy
	1.3 Raman Spectroscopy

	2. Instrument Design
	2.1 Conventional FTIR Interferometer Design
	2.2 Static Optics FTIR Interferometer Design

	3. Analytical Performance of the Instrument
	3.1 NaOH, NaAl(OH)4 and Na2CO3 Measurements in Spent Liquor
	3.2 Organic Acid Salts Measurements

	4. Initial Work on Ultrasonic Cleaning
	5. Conclusions and Further Work
	6. References

	AA16 - Iron Removal from Bayer Liquor: The Ma’aden Alumina Refinery Experience
	1. Introduction
	2. Analysis of Slurries and Liquors
	3. Chemical Trends in Plant Data
	4. Bauxite Grade Control and Blending
	5. Lime Injection
	6. Liquor Quality
	7. Reagent Addition Opportunities
	8. Magnetic Particle Removal
	9. Iron-Rich Mud Recycling
	10. Process Targets
	11. Conclusions
	12. References

	AA17 - Characteristics of Sodium Oxalate Precipitates from the Bayer Precipitation Process.
	1. Introduction
	2. Material and Methods
	2.1. Material

	3. Results and Discussion
	3.1 Sodium Oxalate Particles Precipitated from a Diaspore High Temperature Process
	3.2 Sodium Oxalate Particles Precipitated from Low Temperature Gibbsite Digestion
	3.3 Difference Between Types of Particles

	4. Conclusions

	5. References

	AA18 - Improving Whiteness of Alumina Trihydrate through Reduction in Colored Organics in Bayer Liquor
	1. Introduction
	2. Conceptual Approach
	3. Development of Humate Removal Aid
	4. Discussion
	5. References

	AA19 - The Behaviour of Zinc in the Bayer Process
	1. Introduction
	2. Raw Materials and Methods
	2.1 Raw Materials
	2.2 Experimental and Analytical Method

	3. Results and Discussion
	3.1 Behavior of Zinc in the Digestion Process
	3.2 The Behavior of Zinc in a Precipitation Circuit
	3.3 The Distribution and Trends of Zinc in the Alumina Production Process

	4. Conclusions
	5. References

	AA20 - The Behavior and Removal of Bauxite Zinc in the Bayer Process
	1. Introduction
	2. Occurrence of Zinc in Bauxite
	3. Behavior of Zinc in the Bayer Process
	3.1 Behavior of Zinc Occurring in Bauxite in the Bayer Digestion Process
	3.2 Behavior of Zinc in the Bayer Precipitation Circuit

	4. Processes to Reduce ZnO in the Bayer Process
	4.1 Chemical Methods
	4.2 Physical Methods

	5. Conclusions
	6. References

	AA21 - The Influence of Process Parameters on Removing Iron, Zinc and Copper Impurities from Synthetic Bayer Liquor
	1. Introduction
	2. Experimental
	3. Results and Discussion
	3.1 Effect of Time on the Fe, Zn and Cu Removal Process
	3.2 Effect of Temperature on the Fe, Zn and Cu Removal Process
	3.3 Seed Concentration Effect on the Fe, Zn and Cu Removal Process

	4. Conclusions
	5. References

	AA22 - Bayer Process Heat Exchanger Tube with High Corrosion Resistance in Diluted Sulphuric Acid
	1. Introduction
	2. Experimental
	2.1 Sample Preparation
	2.2 Microstructural Investigation
	2.3 Electrochemical Investigation

	3. Results
	3.1 Pre-exposure Microstructure
	3.2 Static Corrosion Behaviour
	3.3 Electrochemical Behaviour

	4. Discussion
	5. Conclusions
	6. Acknowledgment
	7. References

	AA23 - Preparation of Metallurgical Grade Alumina  from Coal Fly Ash
	1. Introduction
	2. Materials and Methodology
	2.1 Materials
	2.2 Methodology
	2.3 Characterization of Fly Ash

	3. Results and Discussion
	3.1 Hydrothermal Alkali Leaching of Fly Ash
	3.2 Acid Leaching of Alkali Treated Fly Ash
	3.3  Precipitation of ATH
	3.4 Process Flow Sheet

	4. Conclusions
	5. Acknowledgements
	6. References

	AA24 - High Purity Aluminas for Advanced Ceramics Applications
	1. Introduction
	2. About Hindalco Brasil
	3. HPA Alumina (99.9% Purity) for Li-ion Batteries
	4. Bimodal Alumina with Lowest Water Absorption for Castables
	5. Low Soda, Bimodal Alumina for Structural Ceramics
	6. Low Soda Reactive Alumina for Fine Ceramics
	7. Low Soda Fine Alumina for Honeycomb Ceramics
	8. Low Soda Alumina for Metalized Ceramics
	9. Low Soda Alumina for Spark Plug
	10. 3N Alumina (99.9 % Purity) for Advanced Ceramics
	11. Summary
	12. References

	AA25 - Process Innovation and Technology Progress of Bayer-Sintering Series Method
	1. Bauxite Resources in China
	2. A Method for Producing Alumina from Low-Grade Bauxite
	3. Innovation and Technical Progress of New Series Process for Alumina Production
	3.1 High Iron Content of Low Charge A/S Red Mud Formula
	3.2 A Technique in which the Sintering Process is Changed from Wet to Dry
	3.3 Confluence of Unpolished Sinter Extraction Liquor with Bayer Slurry

	4. Technical and Economic Analysis of the New Series Process
	4.1 The New Series Process
	4.2 Comparison of Main Technical and Economic Indexes of Different Methods

	5. Conclusions
	6. References

	AA26 - Importance of Water Balance in an Alumina Refinery
	1. Introduction
	2. Water Balance is Part of the Process Flow Diagram of the Refinery
	2.1 Inputs
	2.2 Outputs

	3. Maintenance Plan for the Refinery and Requirement to Water Balance Forecast
	4. Daily Water Balance Management
	5. Plant Caustic and Volume Control
	6. Evaporation Capability and Energy Efficiency Optimisation
	6.1 Evaporation Capability
	6.2 Energy Efficiency Optimisation

	7. Controllable Caustic Consumption – Direct Impact from Water Balance
	7.1 Product Quality
	7.2 Bauxite Residue Washing

	8. Precipitation Tank Cleaning Schedule
	9. Bauxite Quality and its Impact on Water Balance
	10. Water Balance Challenges and Opportunities at Aughinish Refinery
	10.1 Challenges
	10.2 Opportunities

	11. Conclusions
	12. References

	BAUXITE RESIDUE SESSION
	BR01 - Evaluation of Bauxite Residue Rehabilitation Strategy: One Year Monitoring Assessment
	1. Introduction
	2. Materials and Methods
	2.1 Site History and Sample Collection
	2.2 Water Chemical Analysis
	2.3 Soil Chemical Analysis
	2.4 Plant Mortality and Natural Regeneration

	3. Results
	3.1 pH Results of Runoff and Under Drainage
	3.2 Effluent Chemical Analysis
	3.3 Soil Chemical Analysis
	3.4 Revegetation Assessment

	4. Conclusions
	5. References

	BR02 - Bauxite Residue Disposal: One-Step Towards Conversion from Wet to Dry Disposal
	1. Introduction
	2. Developments
	2.1 Causticization Reaction Conditions
	2.2 Separation Tests
	2.3 Soil Amendment

	3. Results
	3.1  Laboratory Results
	3.2  Pilot Filter Press Tests
	3.3  Soil Amendment Results
	3.4  10 t/h Filter Press and Causticization Unit Modification
	3.5. The use of CBA Calcium Carbonate at Miraí Mine.

	4. Conclusions
	5. References

	BR03 - Study on Restoration of Bauxite Residue by Salt-Alkali Tolerant Bacteria
	1. Introduction
	2. Experiment
	2.1 Materials and Experimental Methods
	2.2 Analysis

	3. Results and Discussion
	3.1 PH Change During Bauxite Residue Improvement
	3.2 Change of Aggregate in Bauxite Residue Improvement Process
	3.3 Changes of Characteristic Enzyme Activity and Microbial Biomass Carbon before and after Bauxite Residue Improvement
	3.4 Analysis of Microbial Community Change

	4. Conclusions
	5. References

	BR04 - Comparison of Lime and Carbon Dioxide Methods of Bauxite Residue Neutralization
	1. State of the Problem
	1.1 Lime Neutralization
	1.2 Acid Neutralization
	1.3 Cold CO2 Treatment with Complexion
	1.4 Use of Organic Acids
	1.5 BR Neutralization with Carbon Dioxide
	1.6 Сalcification – Carbonation Method
	1.7 Selection of Research Trend

	2. Tests on BR Treatment with Carbon Dioxide
	3. Tests on DSP Treatment with Carbon Dioxide
	4. Tests on TCA Treatment with Carbon Dioxide
	5. Comparison of Lime and Carbon Dioxide Neutralization Parameters of Bauxite Residue
	6. Conclusions
	7. Acknowledgement
	8. References

	BR05 - Bauxite Residue Supported Ag Nanoparticles: A Highly Effective and Recyclable Catalyst for Hydrogenation of p-Nitrophenol
	1. Introduction
	2. Materials and Methods
	2.1 Materials
	2.2 Synthesis of BR
	2.3 Synthesis of BR@Ag NCs
	2.4 Characterization of Catalysts
	2.5 Catalytic Reduction of p-NP

	3. Results and Discussion
	3.1 Catalytic Reduction of p-NP
	3.2 Proposed Mechanism

	4. Conclusions
	5. References

	BR06 - Investigating the Leaching, Desilication and Precipitation of Aluminium Tri-Hydroxides from a Bauxite Residue-Bauxite By-Product Slag
	1. Introduction
	2. Materials and Methods
	2.1 Leaching
	2.2 Desilication
	2.3 Precipitation

	3. Results and Discussion
	3.1 Leaching
	3.2 Desilication
	3.3 Precipitation

	4. Conclusion
	5. Acknowledgements
	6. References

	BR07 - Recovery of Scandium, Iron, and Aluminum from Bauxite Residue by Carbothermic Smelting Followed by Acid Baking – Water Leaching
	1. Introduction
	2. Materials and Methods
	2.1 Starting Material
	2.2 Carbothermic Smelting and Slag Processing
	2.3 Acid Baking – Water Leaching and Residue Desulfation Trials
	2.4 Compositional and Mineralogical Characterization

	3. Results and Discussion
	3.1. Bauxite Residue Smelting
	3.2. Acid Baking – Water Leaching of Carbothermic Smelting Slag
	3.3. Desulfation of Leaching Residue

	4. Conclusions
	5. References

	СARBON SESSION
	CB01 - Thermo-Mechanical Characterization of Multilayer Clean Ramming Paste Joint
	1. Introduction
	2. Methodology
	2.1. Industrial Scale Samples
	2.2. Laboratory-Scale Samples

	3. Results and Discussion
	3.1 Sample Scan
	3.2 Sample Characterization
	3.3 Mass Loss
	3.4 Compressive Strength

	4. Conclusions
	5. Acknowledgment
	6. References

	CB02 - Study of Anode Compaction Using a Model-Fluid
	1. Introduction
	2. Experiments
	2.1 Rheology Tests
	2.2 Compaction Tests

	3. Conclusions
	4. Acknowledgements
	5. References

	CB03 - A New Prototype for Acousto-Ultrasound Analysis of Carbon Anodes
	1. Introduction
	2. Methodology
	2.1 Acousto-Ultrasound Equipment
	2.2 Information Retrieval from Data – Signal Processing

	3. Results
	4. Discussion
	5. Conclusions
	6. References

	CB04 - Impact of Quality Changes in Calcined Petroleum Coke (CPC) on Anodes Used for Aluminium Production
	1. Introduction
	2. Calcined Petroleum Coke
	2.1 Crude Oil to Coke
	2.2 Coker Products
	2.3 Raw Petroleum Coke (RPC) to Calcined Petroleum Coke (CPC)
	2.4 CPC to Anodes

	3. Quality Aspects of CPC Affecting Anode Quality
	4. Changes in CPC Quality and their Impact on Anode Quality
	5. Variation in Quality of CPC Received by NALCO
	6. R&D Studies Towards Improvement of Apparent Density of Anodes
	6.1 Increasing the Apparent Density of Anodes by Blending
	6.2 Increasing the Fineness of Fines (Surface Area) to Increase the Apparent Density of Anodes
	6.3 Increasing the Paste Mixing Temperature to Increase the Apparent Density of Anodes.

	7. R&D Studies Towards Improvement of Reactivity Properties of Anodes
	7.1 Interchanging the Fines Fraction of Two Types of CPC
	7.2 Boric Acid Addition in Green Anode Recipe
	7.3 Boric Acid Addition in CPC at Coke Calcining Plant

	8. Dealing with High Sulphur Cokes
	9. Summary and Conclusions
	10. References:

	CB05 - Sustainable CPC Production at the Vizag Calciner
	1. Introduction
	2. Overview of the CPC Production Process and Vizag Flowsheet
	2.1 SO2 Scrubbing and Byproduct Lime Use

	3. Vizag Calciner Operating Data – 2019
	4. Product Carbon Footprint Analysis
	4.1 Goal and Scope Definition

	5. Impact Assessment
	5.1 Vizag CPC Calcination
	5.2 Anode Production from CPC
	5.3 Anode Use in Aluminium Electrolysis

	6. Discussion and Conclusions
	7. References

	ALUMINIUM SESSION
	AL01 - The Successful Implementation of EGA DX+ Ultra Technology at ALBA
	1. Introduction
	2. Milestones in the Development of DX+ Ultra Technology
	2.1. DX+ Ultra Eagle demonstration cells
	2.2. DX+ Potline 3 Cells at EGA’s Al Taweelah smelter – Amperage Increase Journey

	3. ALBA Line 6 Start-up and Commissioning [3]
	4. ALBA Potline 6 Performance Test
	4.1. Performance Test Criteria
	4.2. Performance Test Procedure
	4.3. Performance Test Results
	4.4. Graphs of ALBA Potline 6 Performance Test

	5. Conclusions
	6. References

	AL02 - Rio Tinto Smelter 4.0: From Vision to Delivery
	1. Introduction
	2. Improving and Maintaining the Skills of Operators and Technicians
	2.1. What We Have Done Since 2010
	2.2. Our Current Developments
	2.3. Our Future Development Path

	3. Mobile Applications
	3.1. MESAL™
	3.2. ALPSYS™
	3.3. #hashTag: A New ALPSYS Module

	4. Sensors
	4.1. Temperature Monitoring in the Lining
	4.2. Perfluorocarbon (PFC) Emissions
	4.3. Pot Gas Temperature
	4.4. Anode Beam Position
	4.5. Anode Current Monitoring

	5. Algorithms
	5.1. Continuous Monitoring of Pot Gas Temperature to Follow-up Pot Operations
	5.2. Polarization Detection and Feeding Strategy
	5.3. Improvement in Anode Setting

	6. Conclusions
	7. References

	AL03 - A Modernized ANSYS-Based Finite Element Model for the Thermal-Electrical Design of Aluminum Reduction Cells
	1. Introduction
	2. Modernized Approach Workflow
	2.1 External Geometry
	2.2 Geometry Editing
	2.3 Finite Element Model Assembly
	2.4 Parameters
	2.5 Solution
	2.6 Postprocessing
	2.7 Standard Output

	3. Modernized Approach Features
	3.1 Ledge Repositioning Logic
	3.2 Heat Balance Solution
	3.3 Standardized Output

	4. Model Results with the Standard Ledge Topology
	5. Novel Topology
	6. Discussion
	7. Conclusions
	8. Acknowledgements
	9. References

	AL04 - Cathode Cooling Damages Due to Potline Power Interruptions
	1. Introduction
	1.1. Thermal Arrest
	1.2. Thermal Arrest During a 5-Hour Power Interruption in a 300 kA Potline
	1.3. Thermal Arrest During an 8.5-Hour Power Interruption in a 200 kA Potline
	1.4. Solidification of Aluminum During Cooling

	2. Cathode Damages as a Result of Cooling
	2.1. Cathode Cracks Due to Cooling
	2.2. Cathode Shrinkage as a Result of Cooling
	2.3. Fracture Behavior of Cathode Materials

	3. Modeling Thermo-mechanical Stresses in Aluminum Cell Cathodes During Cooling
	3.1. Thermal Gradients in the Cathode Panel
	3.2. Thermal Stress at the Top Surface of the Cathode Panel with the Bottom of the Cathode Panel Anchored
	3.3. Tensile Stress Evolution during Cooling
	3.4. Cathode Damages

	4. References

	AL05 - A 700 kA Alumina Reduction Cell with Downstream Cathode
	1. Introduction
	2. Magnetohydrodynamic Model Results
	3. Horizontal Current in the Metal Pad
	4. Cathode Top Current Density
	5. Conclusions
	6. References

	AL06 - Production of Premium Grade P0404 Metal at Mahan Aluminium
	1. Introduction
	2. Challenges
	3. Execution Methodology
	4. Actions Initiated at Various Levels
	5. Alumina Handling System and Bath Recycling System
	5.1. Potroom
	5.2. Carbon
	5.3. Cast House
	5.4. Process Improvements
	5.5. Monitoring and Feedback

	6. Current Status and Deliverables
	7. Financial Benefits
	7.1. Non-Financial Benefits

	8. Acknowledgements

	AL07 - Measurement of Metal Inventory in Pots with Zinc Dilution
	1. Introduction
	2. Experimental Procedure
	3. Calculation of Background Zinc in the Metal
	3.1. Metal Inventory Calculations by Zinc and Copper Dilution

	4. Results and Discussion
	5. Conclusions
	6. Acknowledgement
	7. References

	AL08 - Development and Application of Intelligent Control System of Crust Breaker in Aluminum Reduction Cell
	1. Introduction
	2. System Composition
	2.1. Main Functions of Field Control Equipment
	2.2. Main Functions of Upper Computer Management System

	3. Principle of Detection of Feed Hole Blocking
	4. Application Effect
	4.1. Detection Accuracy of Feed Hole State is Up to 94 %

	5. Conclusion
	6. References

	AL09 - Comparative Study of Alumina Dissolution in Complex Aluminum Electrolytes
	1. Introduction
	2. Experimental
	2.1 Chemicals
	2.2 Experimental Method and Apparatus

	3. Results and Discussions
	4. Conclusions
	5. Acknowledgments
	6. References

	AL10 - State and Development Prospects of Technologies for the Use of Unshaped Lining Materials in Aluminum Reduction Cells
	1. Introduction
	2. Experimental Work
	2.1. Experimental Part: Field Tests of Vibratory Plates
	2.2. Experimental Part: Industrial Compactor Development
	2.3. Experimental Studies in an Industrial Cell

	3. Discussion
	4. Conclusions
	5. Acknowledgements
	6. References

	AL11 - DIDION Rotary Processing: New Applications in Aluminum Smelters
	1. DIDION System – General Comments
	1.1 Summary of Primary Plant Applications for the RT TUMBLER Processing System

	2. Basic Design Features
	2.1. Crushing of Large Blocks of Material
	2.2. Crushing with Controlled Fines Generation
	2.3. Classify Several Sizes of Material in the Same Processing Step
	2.4. “Scrubbing” Surfaces Removing Materials that are Foreign to the Base Structure

	3. Summary
	4. References:

	AL12 - Graphite Foil as a Barrier for the Penetration of Aluminum and Cryolite into Cathode Lining
	1. Introduction
	2. Refractory Barriers in the Reduction Cell
	3. Thermally Expanded Graphite (TEG), Compressed Thermally Expanded Graphite and Graphite Foil
	4. The Application of the Graphite Foil Barriers in the Reduction Cells
	5. Conclusions
	6. References

	AL13 - Numerical Study and Industrial Testing on Optimizing New Anode Behavior by Changing Additional Voltage Strategies
	1. Introduction
	2. Model Description and Case Setting
	2.1 Model Description and Boundary Condition
	2.2 Governing Equations
	2.3 Case Setting

	3. Results and Discussion
	3.1 .  Thermal-Electric-Flow Behavior in Anode Changing
	3.2 Comparison of Anode Change in Different Locations
	3.3 Optimization Work on Anode Change

	4. Conclusions
	5. References

	AL14 - The Magnetic Shielding Effect of Steel in an Aluminum Reduction Cell
	1. Introduction
	2. Mathematic Model
	3. Physical Model
	4. Finite Element Model
	5. Results and Discussion
	5.1. Influence of Collector Bars
	5.2. Influence of the Shell
	5.3. The Influence of Yokes and Stubs
	5.4. Influence of the Superstructure
	5.5. Influence of the Floor Grating

	6. Conclusions
	7. References

	AL15 - Simulation Optimization and Industrial Test of Fume Ductwork on Aluminum Reduction Cell
	1. Introduction
	2. Simulation and Optimization of the Design of the Fume Ductwork
	2.1. Modeling
	2.2. Simulation Results of the Original and Existing Fume Ductwork
	2.3. Process and Result of Simulation Optimization

	3. Industrial Test Results
	3.1. Comparison of Fume Collection Equilibrium
	3.2. Comparison of Fume Flow in the Ductwork of Cells
	3.3. Comparison of Fluoride Consumption

	4. Conclusions

	AL16 - A Review of Powder Characterization
	1. Introduction
	2. Measuring of Bulk Material Properties
	3. Systems for Bulk Material Evaluation
	3.1.  Classification According to Geldart
	3.2. Flow Function According to Jenike
	3.3. Compressibility According to Carr

	4. Example
	4.1. Application on Whole Material Sample
	4.2. Application on Fine Fraction

	5. Conclusions
	6. References

	AL17 - Minimizing SPL Generation via Redesigning Pot and Life Enhancement
	1. Introduction
	2.1. Role of Cathode in Pot Failure
	2.2. SPL Management

	2. SPL Management at Hirakud Smelter
	1.1. Redesign of Pot Lining to Reduce SPL Generation
	1.2. Recycling of Pot Lining
	1.3. Recovering Energy from SPL
	1.4. Reuse of SPL as Raw Material

	3. Conclusions
	4. References

	AL18 - Valorization of Treated Spent Pot Lining By-Product in Concrete
	1. Introduction
	2. Materials and Methods
	2.1. Materials
	2.2. Methods

	3. Results and Discussion
	4. Conclusion
	5. References

	AL19 - A Novel, Zero-Waste Technology for Spent Pot Lining Recycling
	1. Introduction
	2. SPL-Cycle Process Flowsheet
	3. SPL Characterization
	3.1. Characterization Methodology
	3.2.  Characterization Results

	4. Process Thermochemistry
	5. SPL-Cycle Process Implementation
	6. Conclusion
	7. Acknowledgement
	8. References

	AL20 - Smart Tools and QuicKonnect for Enhanced Safety of  Casthouse Operations
	1. Challenges Found in Aluminium Casthouse
	1.1. Ideas Brought to Life
	1.2. Proven Efficiency: from Past to Future

	2. Increased Safety and Productivity: No Room to Compromise
	2.1. Co-Activity
	2.2. Mitigating the Human Factor
	2.3. Operational Training and Data Analysis: Ways to Identify Best Practices

	3. Designed to Protect
	3.1. Molten Metal Splashes
	3.2. Increased Protection
	3.3. Quality of Air and Perfect Vision
	3.4. Limit Losses and Damages

	4. Other Collateral Benefits
	5. Mecfor’s Casthouse Multipurpose Vehicle Solution in Real Life
	6. Conclusion

	AL21 - Fully Automated Furnace Skimming and In-Furnace Dross Processing Increasing Production and Saving Cost
	1. RIA Systems - General Comments
	2. Skimming Machines
	3. In-Furnace Dross Processing (IFDP)
	4. Conclusions
	5. References

	AL22 - Effect of Graphene on the Mechanical and Conducting Properties of Aluminium
	1. Introduction
	2. Experimental
	3. Results and Discussion:
	4. Conclusions
	5. Acgnowledgement
	6. References

	AL23 - Simplifying Joint Ventures
	1. Why Establish a Joint Venture
	1.1. Changes in JV Circumstances

	2. Comalco, CRA and Rio Tinto as a Case Study
	2.1. Early History
	2.2. Growth of Joint Ventures
	2.3. Technology Joint Ventures

	3. Methods to Assess the Underlying Value and Direction of Joint Ventures
	3.1. Industry Attractiveness
	3.2. McKinsey 7S
	3.3. Supply Chain to Customer Relationship

	4. Risk Management
	4.1. Review the Balance Being Spent by the Joint Venture Board between Strategy and Governance
	4.2. Balance within the Joint Venture
	4.3. Strategic Fit of the JV within the Company Portfolio
	4.4. Possible Future Relationships between Joint Venture Parties using Game Theory

	5. Options for a Change in Joint Venture Structure
	6.1. Base Information

	6. Conclusion
	7. References




