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Abstract 

The objective of this research is to receive straightforward, savvy just as condition neighborly 

procedures and activities for esteem expansion of the sand so that even a little/medium level 

business visionary can set up a beneficiation plant absent a lot of capital speculation. For the 

equivalent, it was additionally chosen to utilize sieving (screening) and other physical tasks 

beyond what many would consider possible without going for substance preparing.An agent 

feed test of White Silica Sand was wet-sieved so as to recuperate the ideal parts for glass 

making. BIS particular shows that (– 600, +300) m division [A] ought not be over half and 

(– 300, +125) m portion [B] ought to be half least. The mass level of A and B is seen as 29.9 

and 70.1% (proportion =1:3.34) which fulfills the size determinations for glass making sand. 

Henceforth, this proportion was kept up for all the down-stream preparing examines. 'Wet 

Sieved wanted Fraction for White sand' (WSDFw) was exposed to wearing down followed by 

attractive detachment.  
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1. Introduction 

Silica sands, perhaps, has got the most diversified use among all the non-metallic minerals. 

This is because of its common occurrence around the world, distinctive physical 

characteristics such as hardness, chemical and heat resistance as well as low price. Silica 

bearing rocks and minerals such as quartz, quartzite, silica sand together with other varieties 

of silica like agate, amethyst, jasper, flint etc. are used in a host of industries such as glass, 

ceramics, foundries, ferro-alloys, abrasives, refractories, ornamentation etc. One of the first to 

use silica sand is in the glass industry. At least 4000 years ago, long before iron was smelted; 

glass-making was already a known craft. 

Silica is the name given to a gathering of minerals made out of silicon and oxygen, the two 

most copious components in the world's hull. Silica is found ordinarily in the crystalline state 

and once in a while in an undefined state. It is made out of one molecule of silicon and two 

iotas of oxygen bringing about the compound recipe SiO2. Sand comprises of little grains or 

particles of mineral and rock pieces.  
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In spite of the fact that these grains might be of any mineral piece, the prevailing segment of 

sand is the mineral quartz, which is made out of silica (silicon dioxide). Different segments 

may incorporate aluminum, feldspar and iron-bearing minerals. Sand with especially high 

silica levels that is utilized for purposes other than development is alluded to as silica sand or 

modern sand. Two general kinds of sand:  

1-Naturally fortified (bank sand)  

2-engineered (lake sand 

For a specific wellspring of sand to be reasonable for glass making, it must not just contain an 

extremely high extent of silica yet in addition ought not contain more than carefully 

constrained measures of certain metallic components. Silica sand is likewise typically 

required to be well-arranged, for example to have grains of a roughly uniform size. Most 

wellsprings of sand utilized by the development business don't fulfill these necessities and are 

not, in this way, appropriate for glass making.  

Mechanical employments of silica sand rely upon its immaculateness and physical attributes. 

A portion of the more significant physical properties are: grain size and circulation, grain 

shape, sphericity, grain quality and unmanageability. Industrial sand is a term typically 

applied to high immaculateness silica sand items with firmly controlled measuring Image. It 

is a more exact item than regular cement and black-top rock. Silica is the name given to a 

gathering of minerals made exclusively out of silicon and oxygen, the two most rich 

components in the world's hull. 

The event of silica sand in world is across the board and broad. Great quality silica sand holds 

are arranged in UK, Germany, Belgium, France, Brazil and so forth. Silica sand is accessible 

nearly in every one of the conditions of India. Significant stores are in, Andhra Pradesh, 

Karnataka, Goa, Gujarat, Haryana, Bihar, Madhya Pradesh, Rajasthan, Tamil Nadu, Uttar 

Pradesh. Haryana is the main maker followed by UP and Maharashtra. Silica sand likewise 

happens in relationship with dirt‟s and regularly as admixture with siliceous or lignitic 

overburden. 

2. Methodology 

 
Standard wet synthetic strategies bolstered by instrumental examination were embraced for 

deciding the concoction constituents. The examples were examined for silica, alumina, 

misfortune on start and oxides of iron, titanium, calcium, sodium and potassium. Silica was 

assessed gravimetrically by volatilizing with hydrofluoric corrosive, alumina by 

complexometric (backhanded EDTA) titration, iron and titanium by spectrophotometry and 

calcium, sodium and potassium by fire photometry.  
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The examination for demonstrating the beneficiability of GMDC White silica sands was 

started by mixing the delegate tests which were gathered from India. Each example was set 

up by altogether mixing the material by 'focus uprooting strategy' in order to get clearly a 

homogenous material. 100 kgs of the sand is loaded at one spot and afterward the whole 

material is stacked on a subsequent spot by scooping (along these lines uprooting the middle). 

This is rehashed for multiple times (five piles at each spot). By this, it is accepted that 

consistency is accomplished.  

X-beam diffraction (XRD) of the powder test gives one of the least demanding and semi 

quantitative strategies for distinguishing the minerals present in muds. The powder XRD 

designs were gotten on a diffractometer (Philips investigative) utilizing Cu Kα radiation 

working at 40KV and 20mA on a diffraction run 5-600 (2θ). Quartz minerals were watched 

utilizing checking electron magnifying lens (SEM) for morphological examinations. The 

grains were mounted on a SEM metal stub. The mounted quartz grains were covered with 

gold in a vacuum evaporator while the example was by and large gradually turned. Normally 

15-20 grains were contemplated in detail and commonplace micrographs were taken by 

utilizing JEOL JSM-5800 checking electron magnifying lens. The relative densities and 

significant mass densities of the feed and different intermediates and last items were dictated 

by standard techniques 

3. Result and Discussion 

Silica is generally low and iron and alumina are on higher side. The nearness of limited 

quantities of sodium, potassium and calcium minerals are additionally uncovered. The loss of 

start (LOI) is 1.37%. The particular gravity was resolved as 2.68. Again at each phase of 

preparing, the items were broke down for the synthetic constituents so the degree of 

significant worth expansion or reasonableness of the beneficiation item regarding standard 

determinations could be assessed.  

Properties like molecule size conveyance and compound examine of the sand are significant 

for the glass making. Characterization indicated that this example can't legitimately be 

utilized for any worth included earthenware applications.Raw Silica white sand was exposed 

to chemical examination before beginning the beneficiation tests which is shown below in 

Table 1. 
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Table1. Chemical analysis of raw white silica sand 

 

3.1 Laboratory Beneficiation Studies 

 

Laboratory investigation studies were initiated after the completion of 

characterizationstudies on the representative raw sand sample. BIS has put forth 

specifications for four grades of silica sand for glass making (Table 2). 

 

I. Chemicalanalysis 

 

Sl 

No

. 

Characteristic 

(% bymass) 

REQUIREMENT 

  Special 

Grade 

Grade I Grade II Grade III 

1 Loss on ignition, Max. 0.5 0.5 0.5 0.5 

2  SiO2, Min. 99.0 98.5 98.0 97.0 

3  Fe2O3, Max. 0.02 0.04 0.06 0.10 

4 Al2O3, Max. * * * * 
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5 TiO2, 

Max. 

a0.10 0.10 0.10 * 

6 MnO         

7 CuO         

8  Cr2O3         

        * These requirements shall be as agreed to between the purchaser and the 

supplier 

 To Pass the Test 

 

II Size Grading 

Sizegrading Wt,% 

Retained on 1 mm IS sieve    -Nil 

Retained on 600 micron IS sieve, % by mass, 

Max. Passing through 600 micron IS sieve 

-01.0 

but retained on 300 micron IS sieve, % 

bymass,Max. Passing through 300 micron 

ISsieve 

-50.0 

but retained on 125 micron IS sieve, % 

bymass,Min 

-50.0 

Passing through 125 micron IS sieve, % 

bymass,Max 

-05.0 

Table 2: Indian Standard specifications for glass making sands – 2nd Revision [IS 488: 

1980] 

The best grade known as Special grade should contain minimum 99% silica with 

maximum permissible level of 0.02% Fe2O3 and 0.1% TiO2 for a size fraction in 

between 600 and 125m. Others Grade are low in purity. 

3.2 Wet sieving and mixing of ‘desired fractions’ (DF) 

 

Wet sieving was carried out in tune with the requirements for glass making sand and hence 

the sieves selected were 1000, 600, 300 and 125m. The data are given in Table 3. 

 

Sieve Size, 

m 

%Wt.  

+1000 0.4 
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-1000, +600 12.2    

-600, +300 24.2    

-300, +125 56.7    

-125 6.5    

 

WSDFw 

%Wt. SiO2 

80.9 94.2 

Fe2O3 TiO2 

0.27 0.4 

Al2O3Na2O  K2O

 CaO0.4 0.32

 0.066 0.61 

LOI 

0.43 

 

Table 3: Wet sieve analysis of White raw silica sand sample and chemical 

characterization of ‘wet-sieved desired fractions’ (WSDFw) 

 

The part above 600m, which is about 12.6% of the feed test, is the coarse corn meal and is 

taken independently since it isn't appropriate for glass making (This might be utilized for land 

filling). Likewise, the part beneath 125m (~6.5% of feed test) which contains for the most 

part kaolin (earth mineral) is additionally dismissed since the equivalent is additionally 

unsatisfactory for glass making.  

The weight division of – 600 +125m 'cut' is about 80.9%, which, according to the size 

particular, is the 'Ideal Fraction for the White silica sand'. We will signify it as 'WSDFw' 

since it is wet-sieved. According to BIS determinations, in WSDFw, while - 600, +300m is 

29.9%, the other division (- 300, +125m) is 70.1%. This fulfills the IS details for the size 

portions. In spite of the fact that the mass extent according to the particular is fulfilled, the 

substance investigation (Table 3) indicated that the material is as yet not reasonable for any 

glass making; henceforth WSDFw was exposed to additionally handling 

3.2 Attrition and Magnetic Separation 

Since the consolidated iron was seen as essentially as covering on the outside of the sand 

grains, it was chosen to go for steady loss followed by attractive partition. Weakening tests 

are completed in Netzsch, PE 075, factory which is a vertical round and hollow attritor 

container fitted with a uniquely planned instigator. The factory was accused of 1.24 Kgs. of 

the whittling down medium, viz., intertwined artistic globules of 1-1.3 mm size and later on, 

the material was added to the factory in slurry structure. The instigator was turned on and was 

brought to the necessary rpm. The factory has got outer cooling framework for evacuating the 

warmth created during the wearing down procedure. After the culmination of the set time, the 

all-out charge was taken out and the whittling down media was isolated from the slurry by 

sieving.The whittling down media was evacuated by sieving the item slurry utilizing a 600m 

strainer.  
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No sand was found alongside the recouped media. Again, the entire slurry was gone through 

a 125m strainer to evacuate the freed iron polluting influences alongside some over-ground 

(fine) sand. The attrited sand after the expulsion of whittling down medium and - 125m part 

broke down 96.9 % silica, 0.17% iron and 0.32% of titania (Table 4). In spite of the fact that 

the polluting influence level has been decreased, the silica content is still beneath the 

necessary level and the iron worth is more than the predetermined worth. 

Constituent Wt % 

SiO2 96.9 

Fe2O3 0.17 

TiO2 0.32 

Al2O3 0.30 

Na2O 0.004 

K2O Below detectable limit 

CaO 0.002 

LOI 0.2 

 

Table 4. Chemical analysis of attrited white sand 

 

Due to attrition, a small percentage of sand was over ground to below 125 micron. Similarly, 

small quantity of attrition medium got broken and damaged. This is evident from the particle 

size distribution of the sand before and after attrition which is presented in Table5. 

SieveSize, m %Wt. 

 Before attrition After attrition 

-600,+300 29.9 28.7 

-300,+125 70.1 67.2 

-125 Nil 3.5 

 

It could be seen that about 3.5% of – 125m part was produced which was evacuated by 

screening through 125 micron screen. The new mass dissemination between wanted divisions 

(i.e., - 600 +300 and – 300 +125m) after the end of - 125m is 29.7 and 70.3% separately. 

During whittling down, the mass proportion changed just unimportantly, so it doesn't 

influence the size determinations.  

 

As effectively expressed above, steady loss activity creates a sand part of about 3.5% beneath 

125m. This is viewed as a misfortune here, since division beneath this size can't be utilized 

for glass making be that as it may. In the event that earth is expelled adequately, this part can 
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be utilized for some foundry applications). This is identical to 2.8% w.r.t. the first crude sand 

test. This incorporates the freed iron and titanium minerals which is, generally, an extremely 

little amount. The wearing down media misfortune has been evaluated to be about 1.5%. 

 

3.4 Magnetic Separation 

 

A wet high intensity magnetic separator (WHIMS) which can generate an optimum magnetic 

field of 1.8 Tesla (18000 Gauss) at a maximum input current of ~3.2 Ampere was used for 

magnetic separation. The magnetic separation, which is integral with the attrition, was carried 

out using a Carpco machine which was operated on batch basis. The „canister‟ (separating 

chamber) of the magnet was filled with the medium which, in the present case, is iron balls 

(1.248 Kg.) of about 6.3 mm in diameter (small size) and the magnetic field was generated by 

switching on the current. The dry sample was spread on the top of the medium and water was 

added manually and uniformly on the surface so that it wets the material and takes it through 

the voids among the balls. The water equivalent to a 25% slurry was added initially. The 

liberated magnetic particles were caught by the balls and the sand slurry flows through the 

medium down to the collection pot unaffected by the field. 

WSDFw after whittling down followed by attractive division at improved conditions was 

found to fulfill Grade III determination for glass making just since the iron substance couldn't 

be decreased beneath 0.09%. Striking consequences of tests, for example, LOI, compound 

measures and size reviewing are given in Table 10 in examination with BIS details. The 

Product of beneficiation is Grade III glass making sand'. The coarse coarseness created 

during the sieving (screening) can be considered as result. 

1. Chemical 

 

Sl No. Characteristics 

(% by mass) 

Product White 

sand (After 

magnetic 

separation) 

IS Specification 

for grade III 

Glassmaking 

sand 

1 Loss on ignition, 

Max. 

0.18 0.5 

2  SiO2, Min. 98.0 97 

3  Fe2O3, Max. 0.09 0.1 

4 Al2O3, Max. 0.27 ---- 

5 TiO2, Max. 0.14 ---- 
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6 MnO ---- To pass 

thetest 

7 CuO ---- To pass the 

test 

8 Cr2O3 ---- To pass 

thetest 

 

2. Size grading  

 ISSpecifications 

For Grade IIISand 

Product Sand 

(After Magnetic separation) 

Retained on 1 mmIS sieve Nil Nil 

Retained on 600 micron IS 

sieve, % bymass, Max. 

1 Nil 

Passing through 600 micron 

IS sieve, but retained on 

300 micron IS sieve, % by 

mass, Max. 

50 29.7 

Passing through 300 micron 

IS sieve, but retained on 

125 micron IS sieve, % by 

mass, Min 

50 70.3 

Passing through 125micron 

IS sieve, % bymass, Max. 

5 Nil 

 

4. CONCLUSION 

The examination was done on White silica sand so as to assess their beneficiability for 

esteem expansion. Introductory characterization indicated that the fundamental 

contaminations in the example are iron and titania minerals. The aftereffects of beneficiation 

considers uncover that while wet sieving/screening expels lion's share of these debasing 

minerals to give a moderate item sand, weakening and attractive partition are required to 

overhaul the equivalent to review III glass making sand. Coarse corn meal (+600m) can be 

considered as a side-effect which can be utilized as landfill. In light of the research facility 

study, beneficiation stream sheets have been recommended for the white silica sand. Based 

on the laboratory processing studies conducted on the blended raw sand sample for 

establishing beneficiability of GMDC White silica sand, a beneficiation flow sheet is 

suggested as follows. 

The overburden sand is first wet-screened using a single deck vibrating screen having a 600 

m screen. The oversize grits are collected separately to be used as a land fill while the 

undersize slurry is pumped to a second stage double deck vibrating screen fitted with 300 and 
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125 m screens. Both +300 and (-300 +125) fractions are taken together and this slurry after 

adjusting the pulp density is sent to attrition mills. The attrited sand slurry is screened using a 

vibrating screen fitted with 600 m screen in order to remove the attrition media. 
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