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A Study of the Utilization of Feldspathic Sand as a Fortified Functional
Filtering Material for Water Purification
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ABSTRACT : Domestic water treatment plants operate the rapid and slow filtering system using the
filtering sands. Most of them are composed of beach sands, which have less sorption capacity of
heavy metals as well as organic contaminants. Therefore, the development of fortified functional
filtering materials with high removal capacity of organic and inorganic contaminants is needed to
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prevent the unexpected load of contaminated source water. This study aims to test the hydrochemical
change and the removing capacity of heavy metals such as Cd, Cu, and Pb on the Jumunjin sand,
feldspathic sand(weathering product of Jecheon granite), feldspathic mixing sand I(feldspathic sand
mixed with 10 wt% zeolite), and feldspathic mixing sand II (feldspathic sand mixed with 20 wit%
zeolite).

Feldspathic mixing sand [ and II showed the eruption of higher amounts of cations and anions
compared with the Jumunjin sand and feldspathic sand. They also showed higher eruption of Si, Ca,
SOy ions than that of Al, NOs, Fe, K, Mg, and P. Feldspathic mixing sand IT caused higher eruption
of some cations of Na, Ca, Al than feldspathic mixing sand I, which is the result controlled by the
dissolution of zeolite. Jumunjin sand and feldspathic sand showed very weak sorption of Cd, Cu and
Pb. In contrast to this, feldspathic mixing sand I and II showed the high sorption and removal capacity
of the increasing order of Cd, Cu and Pb. Feldspathic mixing sand II including 20% zeolite showed a
fortified removal capacity of some heavy metals. Therefore, feldspathic mixing sand mixed with some
contents of zeolite could be used as the fortified filtering materials for the water filtering and
purification in the domestic water treatment plants.

Key words : water treatment plant, filtering sand, filtering mixing sand, eruption, heavy metal, zeolite,
adsorption capacity, removal capacity
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Flg 1. Photographs of the ﬁltermg materlals (a) Jumumm sand (b) Feldspathlc sand, (c) Feldspathxc
mixing sand 1, (d) Feldspathic mixing sand IL
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Table 1. Properties of the filtering materials used in this study

Properties Jumunjin sand | Feldspathic sand Feldspathic mixing | Feldspathic mixing

sand 1 sand I
Effective grain size(mm) 0.754 0.337 0.362 0.342
Uniformity coefficient 1.436 2.455 2.529 2.665
Specific gravity 2.63 2.62 2.54 2.44
Ignition loss(%) 0.27 0.97 1.85 2.71
Abrasion rate(%) 0.73 2.00 1.47 1.66
Washing turbidity(NTU) 19.4 40.9 403 792
Dissolved rate with HCI(%) 0.132 0.689 1.644 2.509
Maximum size(mm) 2.0 1.7 1.7 1.7
Minimum size(mm) 0.3 0.3 0.3 0.3

Table 2. Classifications and general properties of filtering sand (Korea Water and Wastewater Works

Association, 1997)

Properties Slow filtering sand Rapsl :m?lz;r ne Raz;i dﬁl(tﬁ;mg
Effective grain size(mm) 0.3~0.45 mm 0.45~0.7 mm 0.8~1.2 mm
Uniformity coefficient <20 <17 < 1.6
Specific gravity 2.55~2.65 2.55~2.65 2.55~2.65
Ignition loss(%) < 0.7 < 0.7 < 0.7
Abrasion rate(%) <3 <3 <3
Washing turbidity(NTU) < 30 < 30 < 30
Dissolved rate with HCI(%) <35 <35 <35
Maximum size(mm) < 2.0 <20 <20
Minimum size(mm) > 03 > 0.3
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Fig. 2. Erupted components of the filtering materials on time. (a) Jumunjin sand, (b)
Feldspathic sand, (c) Feldspathic mixing sand I, (d) Feldspathic mixing sand II.
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Fig. 2. (Continued)

Table 3. Results of the equilibrium test with reac-
tion time on each sample in the 100 ppm Cd, Cu
and Pb solutions, respectively

Sample Reactio.n time Cd Cu Pb
(min) (ppm) (ppm) (ppm)

10 99.85 99.93 99.77

20 99.91 99.89 99.82

Jumunjin sand 30 99.87 99.93 99.89
40 99.95 99.92 99.62

50 99.94 99.90 99.85

60 99.88 9991 99.65

10 99.95 99.99 96.54

20 99.80 99.95 95.74

Feldspathic 30 99.90 99.96 93.75
sand 40 99.92  99.95 92.06
50 99.17 99.98 93.35

60 99.21 99.96 89.01

10 97.03 99.96 63.90

20 9331 99.93 59.68

Feldspathic 30 91.16 99.95 58.90
mixing sand T 40 93.84 9993 51.34
50 91.21 99.96 50.34

60 9331 99.92 44.42

10 85.24 98.73 41.40

20 83.58 96.44 34.27

Feldspathic 30 83.29 97.11 29.99
mixing sand Il 40 68.02 98.78 23.27
50 69.05 99.66 20.07

60 68.80 96.85 17.06
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Fig. 3. Diagrams showing the equlibrium with reaction time on each sample in the 100 ppm Cd, Cu and Pb
solutions, respectively. (a) Jumunjin sand, (b) Feldspathic sand, (c) Feldspathic mixing sand I, (d) Feldspathic

mixing sand I1.
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Table 4. Results of the adsorption test on the feldspathic mixing sand 1 and feldspathic mixing sand Il with
increasing concentrations of the Cd, Cu and Pd solutions, repectively

Initial conc. Cd Cu Pb
Sample (ppm) * YA * AR * QL %%
ppm Yo ppm Yo ppm Yo
100 93.10 6.9 92.58 7.4 68.35 31.6
Feldspathi 200 184.46 7.8 186.28 6.9 165.72 17.1
mixiipatsal; i1 300 288.51 3.8 279.27 6.9 238.72 20.4
& 400 358.29 104 361.53 9.6 342.79 14.3
500 380.13 24.0 443.67 11.3 439.09 12.2
100 85.52 14.5 77.20 22.8 19.33 90.7
Feldspathi 200 174.79 12.6 164.47 17.8 95.96 42.0
meixiipa s;rcl . 300 278.35 7.2 255.67 148 187.16 37.6
g 400 344.70 13.8 332.57 16.9 291.06 27.2
500 358.94 28.2 408.28 18.3 398.97 20.2
* . residual concentration
** : removal effictency
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Fig. 4. Diagrams showing the adsorption behaviors of Cd, Cu and Pb ions on the feldspathic mixing sand 1
(a) and feldspathic mixing sand II (b).
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