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Abstract

The purpose of this study is to investigate the physicochemical, mineralogical and adsorption characteristics
of the Quartz Porphyry as adsorbent instead of activated carbon, which is known as a porous and radioactive
material. The adsorption test was performed to compare the removal efficiency of the material with that
of activated carbon on same condition. The adsorption and removal tests for the heavy metals were also
performed. In addition, the removal efficiency test of granular activated carbon (GAC) was performed in
comparison with the Quartz Porphyry. The major components of the Quartz Porphyry were quartz, orthoclase
and plagioclase and the size of its surface area was found 1.8431 m%g. The result of leaching test of the
Quartz Porphyry shows that Ca, Mg, K and Na were extracted. The removal efficiency of heavy metals
(Pb, Cu and Cd) was almost as same as that of GAC in single phase.

Key words: Quartz Porphyry, adsorbent, GAC, heavy metal

. M2 = BHskal, e she A Aol A we A
LAl R Es S U e R N R
g EAsks A Ardlae] ke =7l o] HAS] Fa’k AlolthKwater, 1999).
=2 3lola el Uit 2= S5, A A=A EAL 7] AeAEaldel .4
T 2 gl Ao WAL 3 K olal Qe Al Fje AR o8k SAMAIE 3 e o ol
WA o] P2 QPdskal 7 Eoll tiek 3ol 2k AlEofth o] I AR Al
g5 87rES wo A ek offdt dige] 87 Hlojde BAEe o8 SRl HiEEoln, ©f
of wb $a7IEe] Aot glom, Ak E7] = 2R SRS n AT A Algo] olgt
e WAV fd masfolal gl AeAel MEd W Ve olFmiE o] FA AA s ol vl 7
7)€ o] FE3| o] FIAAL APKKim, et al,  *5}7] WEOltH(Oh, 1998).
2016). Al HRIE0] QHslaL Wi & Ql= Al T B et sl vish 2R o |

* The 1st author: Jung Soo Park, Tel, +82-43-225-1194, Fax, +82-43-225-1195, e—mail. any7594@hotmail, com
* Corresponding author: Sung Duck Kim, Tel, +82—43—-261—-2403, e—mail, soungdoug@hanmail, net



40 Crisisonomy Vol.12 No.10

Alzn] Aol mhE fAIRlgo] A&A R AF5stal
SIc, web) AF] S<elan AAH A
of tgt a7 HES] A7] Holgkth AR POV,
Polyproplene 12|31l Polymer A2 A|E 0]85}0]
HAA Aol Yoot Ag7tA]e] 2SS
nje] W Zelld B Suse] A2 aeo] Hol AA|
A2 @M A-gstr]ol AsA| o A ez HEt
YCHPark, et, al, 2000), E3t A AGA}E0]| H]
w5dE, A B o ZES ol8sto] Azt v
tolE Az, A9 ALetol=S olgste] 37
A= ARgSh= Wk ﬂ:rLOP@' o, 2dek EHxﬂxﬂi

)

AL ek
2 ?011*1—5— 6]-_77_ et 2o AAF ek

o
u}. a4 gaw 2 Uz‘aw %@% sk

. &

1. deii=

& oA AR RS S5 S kA At
oA e Zlelal, 60mesh2 U= w2 WES
ball mill B disk mill-g o]-8-3}o] 45t 5 Aol 2
23} %= (-200 + 270mesh) 2 AHs3ict, Ea2H4
oM Tsks LATHS AlAs] flsto] A=AE

T ZRE AFEIGI) AEE Ekee 36A17E o]
AAAz 3 5 zlgdAjAolge] Eaksle ARgsf
MRk O] 2 Hlwsly] fisto] AR

o, FUE o2 AJHska 71zt
Aol ARgIIL (Table 192 Aol AE EHggt
130l ARG Y=

%Alzﬂ—t— 54 FF8(Pb™, Cd” 100mg/L-Ultra)
5 o319 10mg/LE A|

oz

8

o
J
[
S
O
@,

it

o
J\m
Xz
fljo
v
K
=
3@
o
N
o
1
i
m oo
jui)

PN'
r

1
S
=
)
o}
o
@
=
o]
g
mlm

>

zolo] ABSIRTE, Afol A RE BE 2es
A|Z71(PALL—Cascada I Integrated)o|A] A4k 32}

g olgalgl,

Table 1. The properties for the granular activated carbon

Profile Properties of GAC
Raw material Coconut shell
Surface area (m'/g) 1100
Bulk density (g/cm) 0.42
Mesh size, U.S, std 8 X 30
Todine value (mg/g) 1050

2. Physicochemical and Mineralizing A&

kA o] FEThY 2442 ERIsk| fiste] XAl
G B A (X—Ray Diffraction Analysis)<S AA|5FSIT]
T3 S22 2Asks vl 523 EA4JQ vaEHE
4 3= g o5 2R1sk] 9J8ke] Micromeritics
A2l ASAP 2420 o]g-sto] TL B4 FEstaLAL of
ok WA B 1%}@34 A mlAlR 9
EAWH7E RS ERlstaar AAEY AR
X}-@_U]%‘(F‘E—SEM, KARL ZEISS, ULTRA PLUS)&
o835t A5G,

3. Mineral leaching Al
H27m gl FolR 7o) ofshy WukA.e- ol o] &
oJgt JE=0] ther Holglo] AEA] &

o]
=~ [€)
EoH] ABHSICD B ol e sl

Y P

lo
bl)
3
l_.
D—G
E
—
5
Q.
o
&
i
@,
]

Ak

4. Adsorption Mg
2 Aol Fas SFAAsEE TS $Ist,
Batch Adsorption Test2} Columna- © &3}t Continuous



A Study on the Application of the Quartz Porphyry for Tap Water Safety 41

Adsorption TestS Z18¥5}3t} (Figure 1) & A3
o ARG LA FRAF Y mAEo|tt A& &
Ag1e) 54 Asloll AGE ukae] Aol 24
eho] Qfmot FARE QR fejsio] AMgsal. A
A 303 FE AELE Aatelo] RS B4

In-put ——

CIRCURATION

COLUMN

Qut-put(Sampling)

Glass filter

Figure 1. Schema of continuos adsorption test

Table 2. Element composite of quartz porphyry
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Figure 2. XRD analysis for quartz porphyry
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Figure 3. Isotherm liner plot of quartz porphyry (Adsorption +, Desorption 0)

Figure 4. SEM photograph of quartz porphyry
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Figure 5. SEM-EDS photograph of quartz porphyry
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Table 3. Result of extraction test results using quartz porphyry

Si Mg Ca Na K Fe

Zn Pb Cu Cd Al Sn

3.04 0.82 7.20 6.52 6.86 0.041

15%107°

1.5%107% 7.2x10° N.D  108X10° N.D
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Figure 6. Removal efficiency on Pb™" as add adsorbent
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Table 4. Parameter and correlation factors of isotherm on adsorbents
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