WE ARS8 67 &, 95495, p. 111-117, 2016

s - Article

BXBEARILE SO RICE 2L ERIETEREE D 5 DR OKRET

WEEE" - AEEA - BAE—'

Yuki Tsunazawa, Sadahisa Sudo and Tetsuichi Takagi (2016) Iron removal from clayey weathered granite
using magnetic separation and classification. Bull. Geol. Surv. Japan, vol.67 (4), p.111-117, 6 figs, 3
tables.

Abstract: Weathered granite has been expected to be an alternative material for potteries. Weathered
granite, known as “Ao-saba” , contains kaolin clay at around 10 % and this kaolin clay can be recovered
by elutriation. However, elutriation residue contains colored minerals like biotite containing iron, which
is not appropriate for raw materials for potteries. To use elutriation residue as raw materials, colored
minerals have to be removed. This study applied classification and magnetic separation to removal of
colored minerals from clayey weathered granite. Classification tests revealed that colored minerals
like biotite were only contained in a smaller grain group of elutriation residue. This result meant that
classification was effective for recovery of a bigger grain group of elutriation residue where colored
minerals did not exist. Then, magnetic separation tests were conducted to remove biotite from a smaller
grain group of elutriation residue. In magnetic separation tests, colored minerals were completely removed
from any size of elutriation residue. Therefore, it was demonstrated that classification and magnetic
separation were an effective method for iron removal from clayey weathered granite.
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Fig. 1 Schematic diagram of rare earth roll separator. 0 A R .
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Table 1 Mass fraction of each element by XRF analysis (mass %).

Si02 TiOz A1203 F6203 MnO MgO CaO NazO KzO P205 LOI*

All grain size 80.87 0.14 992 1.15 0.02 0.17 0.12 038 527 0.01 1.23

*LOI: Loss on ignition (7R &)
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Table 2 Results of XRF analysis for each grain sample (mass %).

SiO, TiO, ALO; Fe;O3 MnO MgO CaO Na,O K,O P,Os LOI*

4 mm - 81.64 0.01 10.27 0.00 0.00 0.04 0.08 055 794 0.01 0.24

2 mm - 4 mm 86.89 0.01 7.32 0.00 0.00 0.04 0.06 037 580 0.01 o0.16

1 mm - 2 mm 87.04 004 6.76 0.17 0.00 0.06 0.06 030 499 0.01 0.25

500 pm - Imm 84.87 0.13 766 092 001 0.14 0.08 025 455 0.01 0.87

250 um - 500 ym | 76.09 0.32 12.60 276 0.04 037 0.15 030 4.66 0.01 2.67

- 250 pm 67.07 0.39 18.05 3.70 0.05 045 038 0.66 3.81 0.02 4.83
*LOI: Loss on ignition (F#ZAJ &)
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Ratio of minerals (%) Fig.4  Mineral amount ratio of each grain sample.
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Mass fraction (%) Fig.5  Mass fraction of magnetic separation product.
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Table 3 Results of XRF analysis for magnetic separation products (mass %).

SiOz TiOz A1203 F6203 MnO MgO CaO Na20 KzO P205 LOI*

All grain size
Non-magnetic 85.16 0.01 7.86 0.00 0.00 0.03 0.09 0.50 593 0.01 023
Magnetic 48.00 1.15 2647 9.83 0.15 123 030 0.18 3.03 0.02 945

1 mm - 2 mm

Non-magnetic 8224 001 847 0.00 0.00 0.02 0.07 043 6.58 0.01 0.18

Magnetic 4238 1.73 26.18 1327 022 170 028 0.00 3.45 0.01 9.87
500 pm - Imm

Non-magnetic 87.55 0.01 6.69 0.00 000 0.03 0.06 029 521 001 0.17

Magnetic 43.19 1.54 2748 1242 020 1.57 027 0.00 3.18 0.02 10.13

250 pm - 500 pm
Non-magnetic 88.02 0.01 6.61 0.00 0.00 0.03 0.12 038 4.80 0.01 0.29
Magnetic 4435 129 27.80 11.05 0.17 138 026 0.02 289 0.02 10.57

*LOI: Loss on ignition (382 )

7
Non-mag Non-mag //
%
Mag Mag
All grain size -
8 500 um - 1 mm & Quartz
0 20 40 60 80 100 0 20 40 60 80 100
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Ratio of minerals (%) Ratio of minerals (%)
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&\

Mag Mag
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0 20 40 60 80 100 0 20 40 60 80 100
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H6 T ESLFEMI O SR D L. Feed: 7 4 — F ik}, Non-mag: Non-magnetic product (JE##41) , Mag: Magnetic product (f%;
E=¢7))

Fig. 6 Mineral amount ratio of magnetic separation product. Feed : Feed product, Non-mag : Non-magnetic product, Mag : Magnetic product.
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