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Adsorption Characteristics of Altered Feldspar Porphyry for Heavy Metals
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Abstract: This study has been performed to evaluate the possibility of utilizing feldspar porphyry as an adsorbent for
heavy metals in natural water. The research sample rock ‘Maekbansuk’ was altered feldspar porphyry which included
chlorite, epidote and calcite formed by a prophylitic alteration process. In extraction tests, the majority of extracted
elements were Ca and Na, which were extracted in much greater abundance from the groundmass than from the feldspar
phenocryst. In adsorption tests, the adsorption capacities of Pb, Fe and Cu within an hour of reaction time were 99, 98
and 97%, respectively, but that of As remained 25% for a full 24 hours. The high adsorption capacities of altered
feldspar porphyry for Pb, Fe and Cu suggest its potential utilization as a heavy metal adsorbent for water purification.
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Fig. 1. The hand specimen of feldspar porphyry showing
white phenocryst and dark groundmass.
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Fig. 2. The three types of crushed feldspar porphyry samples sieved to fine (a), medium (b) and coarse (c) sized particles.

Fig. 3. Microphotographs under the polarized light show the prophylitic alteration mineral assemblages of sericite-chlorite-cal-
cite (a) and sericite-chlorite-calcite-epidote (b). Sr: sericite, Chl: chlorite, E: epidote, Ca: calcite.
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Fig. 4. X-ray diffraction patterns of dark groundmass (a)

and white phenocryst (b) of feldspar porphyry. Q: quartz, A:
albite, Sr: sericite, Chl: chlorite, E: epidote, Ca: calcite.
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Fig. 5. The diagram shows pH variational frend of water-
rock reaction according to the particle size and reaction time
(min: minute, hr: hour).
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Table 1. The data of pH variation in water-rock reaction accroding to the particle size and reaction time

. reaction time
size
0 Smin  10min  20min 30min  lhr 2hr 6hr 12hr  24hr  36hr  48hr  72hr
coarse 59 74 15 7.6 7.7 717 75 7.5 7.5 7.3 74 74 74
medium 59 8.5 8.6 8.6 8.6 8.5 83 7.8 7.7 7.6 7.6 7.6 7.6
fine 59 9.5 95 9.5 94 9.4 9.4 9.0 8.7 86 8.5 8.5 8.5
fine granite 59 8.5 85 8.7 8.6 8.6 8.5 7.8 75 74 73 7.3 73

Table 2. The concentration data of elements extracted to the water from groundmass, phenoctyst, feldspar porphyry, and granite

element (ppb)

sample
Ca Na K Mg Si
matrix 8442 5242 2067 1083 3118
phenocryst 3575 619 1412 233 222
feldspar porphyry 4632 821 574 463 583
granite 514 1304 1160 107 217
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Fig. 6. The diagram shows extracted elements from ground-
mass, phenocryst, feldspar porphyry, and granite.
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Tabie 3. The data of heavy metal concentration, pH and adsorption capacity from the solution reacted with feldspar porphyry
according to particle size and reaction time. A: concentration (ppb}, B: pH, C: adsorption (%)

heavy size of reaction time
metal powder Ohr 1hr 6hr 12k 24hr
A 989 2 1 2 2
fine B 4.1 92 9.0 8.8 8.7
C - 99.8 99.9 99.8 99.8
A 989 230 29 23 16
Pb medium B 4.1 7.2 82 84 8.2
C - 76.7 97,0 976 98.3
A 989 299 147 65 17
coarse B 4.1 6.3 7.8 7.7 8.0
C - 69.7 85.1 934 98.2
A 1012 831 793 780 753
fine B 38 87 8.6 84 84
C - 17.8 21.6 229 25.6
A 1012 968 924 937 945
As medium B 3.8 4.5 6.1 76 ' 8.0
C - 43 8.7 74 6.6
A 1012 997 971 969 983
coarse B 38 4.1 5.5 7.0 7.6
C - 14 4.0 42 2.8
A 69 21 8 8
fine B 52024 6.6 7.1 7.5 7.6
C al 98.6 99.5 99.8 99.8
A 5054 4542 4090 3780 3065
Cu medium B 2.8 32 33 3.7 49
C - 10.1 19.0 252 393
A 5054 4784 4468 4253 3983
coarse B 2.8 3.0 32 36 4.1
C - 53 115 15.8 211
A 4991 133 143 152 151
fine B 38 7.0 78 77 7.8
C - 973 97.1 96.9 96.9
A 4991 3204 1662 353 135
Fe medium B 38 33 38 46 6.1
C - 358 66.7 929 772
A 4991 3976 2720 1195 269
coarse B 38 3.1 36 4.0 52
C - 203 305 76.0 94.6
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Fig. 7. The diagrams show the variational trends of pH and heavy metal concentration in the solution reacted with feldspar por-
phyry according to the particle size and reaction time,
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