AT 82 FRA(A4Z), 491~496, 1999
J. o the Korean Environmental Sciences Society

O

= > x =
gE2| EC|Y 854 R £BUSC 35 o[22 E&t SM| et o
YeH-AsY-wYN-ye
NEARRAATA SMES CAMUYD ety

(19994 48 22 H<)

A Study on Physical Properties and Adsorption Characteristics
of Heavy Metal lons of Loess
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Removal of Cu(Il), Cr(I) and Pb(I) ions from aqueous solutions using the adsorption process on the
loesses has been investigated. Variations of contact time, pH, adsorption isotherms and selectivity of coexisting
ions were experimental parameters. pH of KJ and YIK samples diluted to 19 solution, was rearly the same with
each value of pH 558 and 5.49, and both samples showed weak acidic properties. From chemical analysis, both
samples contain remarkably different amounts of SiOz; Al:Os and Fe;Os. From XRD measurement, quartz was
mainly observed in both samples. Kaolinite was also observed, also in both samples, but Feldspar was only
observed in K] sample. Adsorption of metal ions on the loesses were reached at equilibrium by shaking for
about 30min. The adsorption of Cr(Ill) ion was higher than that of Cu(II) and Pb(I) ions. The order of amount
adsorbed among the investigated ions was Cr(II>Pb(II)>Cu(Il). In acidic solution, the adsorptivity of loesses
was increased as pH increased. The adsorption of Cr(Il) ion on the loesses were fitted to the Freundlich
isotherms. Freundlich constants(1/n) of KJ and YIK loesses were 0.54 and 055, respectively.
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Q3 9loh
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3 38 229 £, ol ug dA 53 ¢ &3
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BA7)(X-ray Diffractometer ; XRD), HJA E37|
(Furier Transfom Infra Red ; FT-IR), FAIA A& n} 7

(Scanning Emission Microscope ; SEM) ¥ d%3
(Thermal gravimetric ; TG)/AlX+€ ¥ £ (Differential

thermal analysis ; DTA)?|& o]§3t9 nstqrt. %
E Ag9 Pb(I), Cu(ll) ¥ Cr(I o1& &3 54
of oa]l §2Azr Wsl pH W3}, 27 §4 o9 &
To WE SR A B4, EF F5% o2 d# A
g4 5& ZAESTh
2. Mg 9 4y

21. A8

B Ao AHgE FE= FYe s KJe FFA ¢
oA AFEgen, YIKE AR 948 264
19989 99 4% FEQT 3¢ 3, Agate mortar
oA Eistd 200mesh AE AHgEAM AE AAE nE
B AzxEA 106ToHA ¢ SAZHEY ARFYI, o A

22 dAAolE BostHA A8 As2 AHgEUh

22. BE N5 Bessy 54 £4

gE Al7e z2td 9] pHE pH meter (Fisher Scientific
pH meter 50)& AHE3le A8 1g& ZH4 100meo] 30
B2} Magnetic stirrer2 ®HMAIZI & ZAHS 9O BJE
Algel #3t EAle XRF(Philips PW 240008 AH&3H%Y
on BE Az 723 54 2 74352 Idv FEY
A& XRD(Rikaku Model D/Max 2400)& A}&3te]
30kV, AF 30mA, FASEEE 27/%, CuKe g A
$#35t9th FT-IR 24 (Bruker IFS 66)2 KBrid< A%
sho} BAEATH 4A Y AL SEM(Hitachi S-4200)2
Ate-Etg o TG/DTA(SETARAM Labsys TG) ¥4

=
=
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2 stk BE 24 2 pAe Jang9dTs ¢
2L 7118 o g

2348 3y

&g Pb(I), Cu(ll) 2 Cr(ll) ©ol2 FF&

ICP %4 1000ppm(Spex)& & o|&3d TF/F+F
10mg/ L & 8438la AL43tAT. £3 pH ¥Ee) o
A¥L2 0.IN HCI# 0IN NaOHE A}&3t9 pHE =
Aetgdy, HA T & F2 54 pH 504 49
sdx, T3 52 54 A4d9e HF9 pH 2PA pH S

HE

rlo

al

il

A st T AP 4 FF5 o2 £o
AOmeel FE AR 02g8 AFEste] dA A i £

7 & Zo|(Whatman filter paper)& Al&3le] AE £ &
Astd e, WE A7t FF H¥L Syringe filter
(Aldrich)E A1g38t3ith BE9 54 T34 g Mg
A 58 AFL 747} 10mg/ 29 Pb(I), Cu(Il) 2 Cr(I)
olg £9E& FAM T3 &F §AL PE] AL
. & FF45 ole9 §FF AAEL ICP(Thermo
Jarrel Ash Model IRIS)Z Ab&3to] B4istu)

52 3 48 7t T4 olREY V] BEE
10mg/ L, €% 25T, &dd F ABE 7 02,
0.4g, 06g, 08g ¥ 1.0g& A=F3d pH b2 =A% F
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$E A§9 &9 pHE KJ& 558, YIKE 549% <

Aoz Ao ¥%d & UEtATH Table 161 XRF
g o] &3l BAT F /X FE diF A HEE
UERGTH $EE 21 4 FE2E /M E 3ETEREA
Sigt 02 2oz o]FojF tetrahedral sheet?} Aldt
09 AYLE o]Fo|RA octahedral sheet?} tetrahedral-
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durdog FEE DHERTE Si ko] ®olxA
218 FFE Bo] 23 3= Aoz <A gt & 9
Tol A ALEF FUlA AlRE YR eE Rolg ML
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4 FeOs 438 A0l Holn &2 & F o
ol MH Aol uet B HHo] 23] e ¢

2t 8L Aozt g

4#%E Fig. 1o JeRIRE Fig. 19 4
Bl AAY F 7R A8 250 A Aol o veld
oo VIKdAAME #4de] B 24 oy A4dHe
HE B8 712 U(Kolinite) FETF HAFJcH uiA
o KJdlde 7ed FEH FM(Feldspar) 3204A00A
#EEo] YIKe w3 2 F3lsol slag & F o)

=2 & MUTE =

Table 1. Chemical composition of loess samples

Chemical composition(%)
Loess 50, AbO3 Fes Ti0, MnO CaD Mg0 KO Na® PQs LOI
YIK 4912 55 1147 1% 010 016 067 12 005 008 1036
K] 644 206 5% 05 002 02 054 220 009 003 7%

1) LOL ; Loss of ignition
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Fig. 1. X-ray differaction patterns of the YIK(A) and
KJ(B) samples.
Q ; Quartz, F ; Feldspar, K ; Kaoline mineral
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Wgos U F9 H28 YRaRes, 50-50C ¥
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Fig. 2. FT-IR Spectrum of the YIK(A) and KJ(B) samples.
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Fig. 3. SEM photography of the YIK(A) and
KJ(B) samples.
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. Effect of contact time on the adsorption of
heavy metal jons by KJ loess(Initial heavy
metal concentration ; 10mg/ ¢, Loess weight ,
0.2g/40mf).
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Fig. 5. Effect of contact time on the adsorption of
heavy metal ions by YIK loess(Initial heavy
metal concentration ; 10mg/ £, Loess weight ;

0.2g/40m¢).
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ions by YIK loess(Initial heavy metal concentration
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Fig. 8 Freundlich isotherm plot for the adsortion of
Pb(I), Cu(ll) and Cr(I) ions by KJ and
YIK samples.
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