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Table 1. Specification of quartz (\ugya25308, 2525)

Grade SiO, ALO, Fe,0, CaO+MgO size
(min)% (max)% (max)% (max)%
1. Glassy sand
First quality, optical 99.80 0.10 0.02 0.10
Second quality, flint glass,
container and table ware 98.50 0.50 0.035 0.20
Third quality, flint glass 95.00 4.00 0.035 0.50 For flint glass
-20 mesh 100%
+40 mesh 34%
+60 mesh 90%
Fourth quality, sheet,
rolled and polished glass 98.50 0.50 0.06 0.50 For sheet glass
-16 mesh 100%
-30 mesh 85%
-60 mesh 80%
+120 mesh 98%
Fifth quality 95.00 4.00 0.06 0.50
 Sixth quality, green glass
and window glass 98.00 0.50 0.30 0.50
Seventh quality, green glass 95.00 4.00 0.30 0.50
Eighth quality, amber glass 98.00 0.50 1.00 0.50
Ninth quality, amber glass  95.00 4.00 1.00 0.50
2. Chemical grade 99.00 1.00 - 0.50 --20 mesh 100%
-100 mesh 0%
3. Ceramic grade 0.32 -120mesh 100%

-150 mesh 90%
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Sample
-35 + 100 mesh

jl Mica flotation —I_FIOL; Mica

Sink |
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Feldspar ——————— Feldspar
flotation Float
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Float
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Flotation ___ | Iron flotation }——Dlron and Tourmaline
2™ stage Float
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| Quartz l——P Product

Figure 1 The flowsheet of 2-stage reversed flotation of quartz

Table 2. Constant conditions for 2-stage reversed flotation of quartz

Stage 1 Stage 2
Conditions Mica Iron,Tourmaline Feldspar Mica Iron,Tourmaline Feldspar
Flotation  Flotation Flotation Flotation Flotation Flotation
Collector (Aerofloat
825, kg/ton) - 1.33 - - 1.67 -
Frother, kg/ton 0.21 0.21 0.21 0.21 0.21 0.21
Conditioning time, min 5 5 5 5 5 5
Posolids 30-35 30-35 30-35 30-35 30-35 30-35
Speed, rpm 650-700 650-700 650-700 650-700  650-700 650-700
pH 2.5-3.0 2.5-3.0 2.5-3.0  2.5-3.0 2.5-3.0 2.5-3.0
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Table 3. XRD characterization of minerals from spiral classifier tailing

Tailing from spiral classifier

Minerals
+20 mesh -20+35 mesh -35+100 mesh -100+200 mesh -200+325 mesh
Quartz 90 84 61 41 23
Kaolin minerals 5 5 13 27 46
Gibbsite <1 <1 <1 <1 2
Micaceous minerals 4 8 16 19 22
Potash Feldspar <1 <1 2 2 1
Plagioclase <1 <1 L 2 <1
Tourmaline <1 1 3 5 3
Others 1 1 3 3 2
Sum 100 100 99 99 99
Error 3%
Table 4. XRD characterization of minerals fropy
100 T %, hydrocyclone tailing
55; L Tailing from hydrocyclone
3 107 = Minerals 35+ <100+ 200
a a 100 mesh 200 mesh 325 meg
g [
2 1 Quartz 33 22 14
a Kaolin minerals 25 36 56
Gibbsite <1 2 2
0.1 Micaceous minerals 30 24 19
Potash feldspar 5 8 2
10 100 1000 10000 Plagioclase 1 1 1
Particle size{micron) Tourmaline 3 4 3
Others 3 3 2
Figure 2 The particle size distribution of the tail- Sum 100 100 99
ings of spiral classifier (below line) and
hydrocyclone (above line) Error 3%
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Table 5. Chemical analysis by XRF of spiral classifier tailing

Tailing from spiral classifier

Chemical
composition (%) +20  -20+#35 -35+100 -100+200 -200+325
mesh mesh mesh mesh mesh

SiO, 93.7 90.6 77.4 66.4 55.5
ALO, 3.57 5.5 13.3 20 28.6
Fe,O, 0.81 1.15 2.93 428 2.2
MgO <0.001 <0.001 0.04 0.1 <0.04
CaO <0.001 <0.012 0.012 0.04 0.11
Na,0 <0.001 <0.066 0.25 0.39 0.08
K,0 0.5 0.91 2.28 2.62 2.63
TiO, 0.05 0.05 0.13 0.17 0.12
P,0O, <0.001 <0.001 <0.01 0.13 0.16
MnO 0.063 0.095 0.24 0.35 0.24
Cr,0, 0.067 0.051 0.028 0.034 <0.001
LOI 1.08 1.45 2.93 4.58 9.22
Sum 99.84 99.8 99.52 99.1 98.86

Table 6. Chemical analysis by XRF of hydrocyclone

Table 7. Effect of electric current on separation
results by frantz isodynamic magnetic

builing separator of mineral size range of -35+100
' Tailing from hydrocyclone m(‘e]sh at side slope 25° and forward slope
Chernical 35+100 -100+200 -200+325 D
Composition (%) 2>t -10U+ -2UU+ )
P mesh mesh mesh . Weight %
Minerals
Current (A)
Si0, 62.1 56.5 51.9
ALDO, 23 27.4 32.6 13 14 1.5 1.6 1.7
Fe,0, 2.97 2.99 15 Quartz 69 7 8 87 85
MgO 0.09 0.05 <0.001 Kaolinite 16 16 8 9 11
Ca0 <0.001 0.01 <0.012 ~ muscovite 12 6 4 3 3
Na,0 0.13 0.22 0.18 Tourmaline 3 1 1 0.5 1
K,0 442 4.19 2.65 00 100 995 100
TiO, 0.16 0.12 0.08 Total ! .
PO, <0.001 0.013 0.024 .
MnO 0.35 0.29 0.18 nNIANELIInedenamidnsuiwiie
Cr,0, 0.043 0.028  <0.006  4qnlglaslalanuiuinasndegiinyinondniesis
6.21 7.77 10.49 Ve - & i 4
Liswndnsn arfnsiawzuitinneisssluson o
Sum 99.47 99.58 99.61

@Iﬁmmmnvl.aimvl'ﬂﬂaum:nauﬁ'w Si0, 52-62%
Tidauandwduasdilsznay AlLO, (lugﬂmam'iaw’n),
Fe,0, (luguuasuslui) usz K,0 uat Na,0 (luguves
WadaU %) iugiu
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Table 8. Results of Mclean magnetic separation of quartz at particle size of

-35+100 mesh
It Weight % Assay Quartz
em
(8 (%) Quartz Mica Tourmaline Kaolinite Distribution%
Magnetic 3,100 28 3 64 31 1 L5
Non-magnetic 8,000 72 75 10 3 12 98.2
Feed 11,100 100 55 255 10 9 99.7

Table 9. Effect of dosage of collector on reversed flotation of quartz under the flotation conditions as
shown in table 2

Collector (kg/ton)

Pro 0.34 0.57 0.64 0.73
duct Weight %Quartz %Distri Weight %Quartz %Distri Weight %Quartz %Distri Weight % Quartz %Distr

(2 bution ® bution (g) bution  (g) bution
Sink 2284 88 89 210 95 87 17713 99 78 1989 90 80
Float 56.6 27 7 70.8 22 7 105.1 38 18 78.4 41 14
Loss 15 58 4 192 52 6 17.6 54 4 227 6l 6
Feed 300 75 100 300 75 100 300 75 100 300 75 100

Table 10. Metallurgical balance of the result from quartz flotation process by using
Armac C as a collector with the amount of 0.125-0134 kg/ton at the first
stage and 0.175-0.200 kg/ton at the second stage of flotation

pH
Product 1.5 2.5 35
Weight %Quartz %Distri Weight %Quartz %Distri Weight % Quartz % Distri
(g bution  (g) bution  (g) bution
Sink 175.3 90 75 182 99 80 175.6 95 74
Float 106.6 40 20 97 37 16 104.8 50 23
Loss 18.1 56 5 20.7 43 4 19.6 29 3

Feed 300 70 100 300 75 100 300 75 100
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Table 11. Chemical analysis by XRF of sink product from flotation with the opti-
mum conditions as shown in Table 9 and 10

Sample 1 Sample 2
Chemical Float Float
composition Feed
(%) Mica  Feldspar Sink Mica  Feldspar Sink
flotation flotation flotation flotation
Sio, 87.20 50.60 61.20 98.54  53.40 67.70 99.14
AlLO, 8.00 31.80 25.10 0.64  30.50 21.40 043
Fe,O, 0.79 1.82 1.02 0.04 1.94 0.49 0.05
MgO <0.001 0.05 <0.001 <0.001 <0.038 <0.001 <0.001
CaO <0.001 <0.014 <0.001 036  <0.001 0.02 0.03
Na,0 <0.001 0.10 <0.08 <0.001 <0.001 <0.078  <0.001
K0 1.13 6.70 3.64 0.12 520 3.95 0.11
TiO, 0.03 0.10 0.06 0.02 0.10 0.04 <0.014
P,0O, <0.008 <0.008 0.01 0.01 0.02 0.01 <0.008
MnO 0.05 0.32 0.15 <0.001 0.28 0.04 <0.001
Cr,0, 005 <0.001 <0.001 <0.001 <0.006 <0.001 <0.001
LOI 256 .8.08 8.42 0.17 7.93 6.08 0.18
Sum 99.81 99.56 99.60 99.91 99.37 99.74 99.94

Table 12. Chemical analysis by XRF of quartz concentrate from magnetic
separation of particle size above 35 mesh

Chemical composition %

Si0, ALO, Fe,0 MgO Ca0O Na,0 K,0TiO, P,0, MnO Cr,0, LOI SUM

98.33 0.14 0.05 <0.001 <0.001 <0.001 0.12 0.05 <0.001 0.05 0.05

1.08 99.87
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Figure 3 The recommended flowsheet of quartz concentration.
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