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Abstract : Extraction of minerals in deionized water and elimination effect of heavy
metals in water by Nohwado Quartz Porphyry were examined. When the Nohwado Quartz
Porphyry was immersed and stirred in deionized water at 0.5, 1.0, 1.5 and 2.0% concen-
tration for 3 hours, various minerals concentration of the all stirred water were suitable for
potable water. Particularly, when the lead, copper. cadmium and arsenic solution were
shaked with Quartz Porphvry at 20T for 24 hours, the elimination rate of each mineral was
99.5, 99.9, 95.0 and 66.5%, respectively.
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Tuble 1. Elemental analysis of samples used

unit : %
Quartz Porphyry
Ttem Granite
Nohwado Japan
Si0: 729 64.2 69.76
AlOs 12.7 14.7 14.01
Fe:03 2.86 7.49 1.29
Ca0 2.59 3.22 2.00
MgO 0.67 2.03 3.55
K:0 2.17 2.23 3.19
Na:0 3.92 2.33 3.16
TiOz 0.35 0.89 0.30
P:0s 0.08 0.54 0.26
MnO 0.08 0.11 0.02
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Table 2. Operating conditions of ICP-AES for mineral
analysis

Power 1KW for aqueous
Nebulizer pressure |[3.5 bars for meinhard type C

Aerosol flow rate 0.3/ / min
Shealth gas flow 0.37/ min
Cooling gas 12/ /min

Ja 393.366

Mg 279.553
Wavelength(nm)| Na H88.995
K 766.490

Fe 238.204

Mn 257.610

As 193,759

>d 214.438

Cu 324.754

Pb 220.353

A oper(F)y)shsich A5l -2 # 8l Inductively Coup-
led Plasma-Atomic Emission . Spectrometer{Jobin
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Thble 3. Mineral composition of deionized water immersed with Quartz Porphyry and stirred at 180rpm for 3

hours

unit : ppm

Ca Mg Na K Fe Mn Cu As Cd Pb

Deionized water 0.10 N.D N.D N.D N.D 0.01 N.D N.D N.D N.D

Nohwado 0.5 8.25 0.16 0.48 112 0.26 0.03 0.02 N.D N.D N.D

e 1.0 6.69 0.22 0.83 1.90 0.27 0.02 0.02 N.D N.D N.D

1.5 5.84 0.19 1.09 2.37 0.29 0.01 0.02 N.D N.D N.D

2.0 6.67 0.23 1.52 3.40 0.25 0.02 0.02 N.D N.D N.D

Granite 0.5 4.81 0.16 0.04 0.62 0.58 0.02 0.02 N.D N.D N.D

e 1.0 7.75 0.30 0.10 1.31 1.02 0.04 0.02 N.D N.D N.D

1.5 8.60 0.40 0.13 1.53 145 0.04 0.01 N.D N.D N.D

2.0 10.37 0.59 0.19 1.81 2.26 0.04 0.01 N.D N.D N.D

Japan 0.3 777 0.07 0.66 1.27 0.46 0.03 0.01 N.D N.D N.D

o 1.0 5.30 0.06 1.27 1.88 0.56 0.02 0.01 N.D N.D N.D

1.5 4.46 0.09 1.90 2.65 0.98 0.02 0.01 N.D N.D N.D

2.0 4.13 0.10 242 3.03 1.14 0.02 0.00 N.D N.D N.D

N.D=Not detected
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Fig. 1. Effect of Quartz Porphyry concentration on
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Fig. 2. Effect of Nohwado Quartz Porphyry concen-
tration on Cd elimination in water
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Fig. 9. SEM photographs of Quartz Porphyry :
A quartz porphyry of Nohwado B : quartz porphyry of Japan
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Thble 4. Effect of stirring time on elimination of various heavy metals from mixed solution

unit . ppm
Pb Cd Cu As
T
N J G N J G N dJ G N J G

2 19.74 | 51.72 | 40.76 | 44.09 | 66.68 | 4228 | 6815 | 52.77 | 40.77 | ND | 4399 | 37.55
4 1982 | 4961 | 3041 | 4382 | 63.23 | 4440 | 7066 | 51.75 | 4147 | ND | 37.10 | 36.60
6 19.84 | 4556 | 41.52 | 43.69 | 61.34 | 44.75 | 75.76 | 5050 | 47.79 | ND | 2858 | 3545
8 2061 | 41.85 | 40.54 | 46.52 | 55,85 | 4447 | 83.22 | 4892 | 43.02 | ND { 2613 | 3443
10 19.72 | 3896 | 40.04 | 4393 | 5227 | 43.66 | 80.86 | 47.86 | 44.13 | ND | 22.80 | 34.12
12 3789 | 3755 50.99 | 44.39 4715 | 4510 | ND | 2096 | 31.91
24 1828 | 3443 | 33.58 | 47.15 | 4895 | 4438 | 98.96 | 47.13 | 4839 | ND | 14.22 | 25.37

T : tim:(hour) N : quartz porphyry of Nohwado

J . quartz porphyry of Japan

G : Granite ND : Not detected
ulgl =, 3% 24 7el = 717} 254, 14.2ppm 2 2 2F
49%, 71%7} AAH G}k R, Cur 34k by
o} A% AF7hRe] AF Adele AR Aol &
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