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Abstract
Siribumrungsukha, B., Treesuwan, S. and Tongsongsom, W.
The studies and experiments on size elimination of fine-grained feldspar from

Asia Mining by using Vertical Air Classifier
Songklanakarin J. Sci. Technol., 2002, 24(2) : 273-281

Asia Mining Company produces feldspar and supplies to both domestic and overseas industries.
Ore from the mine is crushed and ground and then classified by screening. That which is coarsely sized
(+40 mesh) can be sold to the market, while that which is finely sized is left unsold due to the market
requirement that size must be of -40+140 mesh. This research designed and constructed a Vertical Air
Classifier in which the fine mineral is fed to a vertical chamber while air is blown from the bottom. The main
variables are air flow rates and the length of contact between the air and the mineral (at length of 10 and
15 cm). The air is blown in by air compressor and its rate is controlled by a thin plate orifice. Experiments
show that the classifier can eliminate more of the size of -140 mesh as the air flow rate increases. The %
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fractional recovery at the size of -140 mesh is found to decrease as the air flow rate increases. The length of contact
between the air and the mineral influences the elimination and the % fractional recovery as well. When the length
is shorter (at 10 cm), the elimination of the size -140 mesh is better and the % fractional recovery at the size -140
mesh in the underflow is lower. At the air flow rate of 6.42 L/S and the length of contact of 10 cm, the size of -140
mesh can be reduced from 37.11% in the feed down to 17.70% in the underflow. The results demonstrate the
potential of the Vertical Air Classifier to be further developed in eliminating the size -140 mesh by connecting the
classifiers in series.

Key words : Vertical Air Classifier, feldspar classification, fine-grained mineral classification,
dry classification, Asia Mining
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Figure 1. Detailed diagram of the Vertical Air
Classifier

Figure 2. Photograph of the Vertical Air Classifier
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Table 1. Effects of air flow rate- quantity of overflow increases as air flow rate
increases, and the shorter the length of contact between the mineral
and the air, the greater quantity of overflow.

Air flow rate Overflow(g) Underflow(g) %loss
Q,L/S) B=40 B=35 B=40 B=35 B=40 B=35
3.32 11.14 7.96 86.54 91.06 2.32 0.98
4.60 16.74 12.28 81.40 85.66 1.86 2.06
5.58 22.42 16.00 74.10 79.76 3.48 4.24
6.42 23.70 18.60 72.76 77.18 3.54 4.22

Table 2. Results of size analyses of overflow and underflow at Q = 6.42 L/S,

B =40 cm, 1" test.

Cumulative & passing

. . Geometric %fractional
Size (micron) .
mean siz€  gyerflow underflow calc.feed recovery

-400+212 306 100.00 100.00 100.00 100.00
-212+150 181 100.00 51.77 64.14 100.00
-150+106 128 100.00 31.86 49.33 86.15
-106+75 90 93.40 17.70 37.11 63.69
=75 +53 64 79.50 9.29 27.29 43.55
-53+38 45 61.20 4.42 18.98 22.92
-38 38 42.50 2.51 12.76 14.61
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Figure 3. Relationship between size and cumulative % passing of underflow at
Q =6.42L/S., B =40 cm., number of tests = 5
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Figure 4. Relationship between size and cumulative % passing of overflow at
Q =6.42L/S., B = 40 cm., number of tests = 5
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Figure 5. Relationship between size and cumulative % passing of underflow at
Q =3.32,4.60, 5.58 and 6.42 L/S., at B = 40 cm. and that of the feed.
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Figure 6. Relationship between size and cumulative % passing of underflow at Q = 3.32,
4.60, 5.58 and 6.42 L/S., at B = 35 cm. and that of the feed.
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Table 3. Demonstrates the reduction of % fractional recov-
ery while increasing air flow rate(Q) of mineral size

at -106 + 75 micron.

Cumulative & passing

Air flow ate % fractional
(Q, L/S) overflow  underflow feed recovery
3.32 97.00 25.71 34.85 87.49
4.60 96.90 25.56 36.97 88.76
5.58 96.40 19.52 35.95 77.39
6.42 93.40 17.70 37.11 63.69
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Figure 8. Increase of air flow rate results in a decrease of cumulative % passing in
underflow at the size -106 micron of both at B = 40 cm and B = 35 cm.
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Figure 9. Increase of air flow rate results in a decrease of % fractional recovery in underflow
at the size -106 + 75 micron of both at B = 40 cm and B = 35 cm.

Table 4. Efficiency of the size classification
operated by Vertical Air Classifier at

B =35 cm.
Air flow ate
(Q. L/S) d, d, d, SI. Epm
3.32 33.0 40.0 47.0 0.70 7.0
4.60 35.0 440 57.0 0.61 11.0
5.58 40.0 480 66.0 0.61 13.0
6.42 41.0 520 740 0.55 16.5
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