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Abstract —The adsorbent for removal of heavy metal ions is prepared reutilizing the leached sludge
generated in process of making the red mud coagulant we have developed. The pellet-type adsorbent is made
by heat-treating a mixture of 10 g of the leached sludge, 1g of kaolin, and 2 g of sodium silicate solution
at 600°C for 2 hours. In experiments of batch adsorption, the adsorbent shows good performance in
adsorption of Pb*" ion

Key Words : adsorbent, red mud, heavy metal ions, adsorption of lead (Pb>")

L_&'JE

LM 2 A 5% Lk AU B AFzE A
2 AUE AFESHE W, SR B8AT, A5

AU (Red mud)t S F /B ILAIOHWALOy)  AIZ o83k AF Sol Ak [13]. Flelrt 7
AZFYA Bayer FHNN FARZ BAHE A1l 2 BEF nRA R o) at AT [4519% 58

th 2o FAE O R FeoOs, AloOs, SiOo7) BHEo] 9l o A}ogod EZAAA AT [6] To] FHEAU)

w7 ¥l TiOs, NagO, CaO o] 4% d-f5o] glrk 2

5 [71% ZYef kaolin, sodium silicate solution, fly

e R ERA dgslel AR A9l 832 ash %% A7ke Foll Axelste) W (Peller) Fele] FaAE
Qe HUAD 5 ek FeE A dhEEwel g b Az, of AUERAL WS B9 FEEelee] AAe
el A KOE)(T BFRERIHE)IN A1 958 TR A5S 2k D 5 8194 o] B (91 Aol 2
g Bgalo] A% Qus BEANER AFHAGUL, AET o THEO) Y= Fest AL AT FAoR A3

* To whom correspondence should be addressed.

E-mail: ighwang@suwon.ac.kr

171

2L e
rO 2L o

FA1A A



172 F&0/= A28 #3=, 20065 92

71

A
S N
i=]

AE Axdhs A7-5 T8I AUSHA=
Hol| &, B, A 59 LAE AANAM
A s BT
Rlo] Apdek HuSAAe] Al el Ayl ik
o] Hl&e] 1/10 (g/mhSl A, 25Cellx 9 M HCl3} REGA)7]
A, Fe= oF 100%, Al <F 70%2] A& a82 4S5 vk
[8]. AY=RE SHAE Axshs oM Aatel o8 5
£ F5 ARl FEHAL E2 SA7F s Hvk & AT
M= FaFelR AAE FAAE Az Aste] AUeH
Al Az elx] Bsk= AU FEEHAE ALdesi &
2] Az Alell H7HA9] 7k st dAle] = Hﬂﬁm =2
Ae] Aol vxE G 2RI Pb*, Cu®', Cd*' e

wHolRo] 247w e Algulael el §1zél w4
S FYSIAT, PhTe] Tish g AgS Fasgitt

I

4§ u
- o0 oo
o 15

0[‘_940

e ofy

ATl AR AUs SEEEse(F) el et
o] & [91¢] Al AREEE Zolm, AYe] Fo g 24
2 A Z Fe0s(36.3 %), AloOs(18.3 %), SiO«(16.3 %),
NasO(9.1 %), TiO«(7.5 %), CaO(9.0 %)°]t}. ©] 5 [9]°] Al
%3 AU A1= 2y 10 g7 9 M HCI 100 mlS &3ts}o]
24417F 52t AGFLIE o] gste] 25Tl 200 rpme] %
Astel] RESAIA FEHE(Y4 : 5~10 )= o7t g-ljolrh
ATl = olEgk AYSA Aol BlS HEE
2IAE 105ColA] 48A1%F 539F 118 - ¢iAke] =717} 355

olsl7} HE= HEF AWk (Sieve tray)S o]gato] A8l
o F&EEYRA 10 goll #H7HEE kaolin?} sodium  silicate
solutiong ojg] ZAH|Z B3} 374 Ealslgith o] w=EAke)
o BREL £8UE7)E ol850] A 4 mmz FEA F
LA 240 AL, B8 T 0] 4 mm 2
719 F9 Pz Adato] 600~800C2] A7|ZeA 2A17F
LB

RELUAE olgalel AL FAA FaSolLPb,
Cd™, Cu®") F245S otohir] 9lske] 3134 F2k(Batch
adsorption) 2 ¥-& ) 3 7o THEH0|R F
7} 20 ppm?l AlEHAG 75 mlE AZtEE AT B & &
A 0.3 g& Yol g2 (Shaking water bath)el|A 25,
150 rpme] 270 R FAANE SRS FAAITto] 1)
MBS AF et TESolRY] w55 S FHAAE(%
Y En)/27lsE)S etk Al 271 pH
= 3~6°% WA T55 &2 pHZF FERA & 7]A
= Oiskg oLo]_l;l_oLr/}

1>

},

\0

JP

Pb*T7L F2bE FAA] @A ES dokny) AF AP S
Sk Pb* T 29 FHAE Fnlsl] $)sto] 35ppm
o] FEF AzP Pb" AIFHSF 75 mlol] F2HA] 0.3gS @
25, 150 rpme] 2707 2447k B2k F&A o] Pb* S &
#HAZIE Pb*7F 35 ppmelld BEELE FHAAS 2R
AFSE F, 105°CollA 1A17E B3F 21Z2A1Z Ttk HCI3 NaOH

2 47 A 1l 714 o 2w 88 75 mlo) AxE &
A 0.3gS Y F Ao A 257, 150 rpme] FHo 2
150 i gt @2A3S sIth AlFHT Y Fa50l &
EE AAEFFAE o]&3ste] SAsItt
3. &} U E9|
3.1 E3M d= =A
H&Le]A o) deAE kaolin®} sodium silicate solution

= A7keloit A7HAS e e s FRA gt
STl YFE =0 [7] 2 AelE FHAE 2R FH
Z A3 T AL o] 244)7F E<F AZERO] sodium silicate
solutiono] F&Ael T3] 3w A stk A7kAIe] A 2%
AAe] 2E s Tafol2el Ust Fd sl w2
F2A €] XﬂZ: Ziﬁ% ZAFSFSIT

%—C’"Oﬂ/\i /\1%8}71 SPeiA Az F2AF

Oﬂ ”Oﬁ 24/\]7} B Kol A
—/Fggﬂ‘iiguﬁ D-‘ﬂ *—HO] HAS Ao F2A7E galld AL
Z Adslgich Table 1. A7HA12] o] Aol sl

L3S AP s dfolrt. IEE21] 10 goll kaolin 1 g&
7}a8l1 sodium silicate solution?] A7 HIA|ZS v &
of =R = H7MAC 23E Fs F ATk o] A,
600°CollA Axeek &A= sodium silicate solution?] &+
ol 242+ 1 g3t 2 gl ol §al=A] ekgkom, 800l &
2]2]8t EZ A= sodium silicate solution?] Z7}ko] A9

2 galsA Al

o Eof a5 i F2A|9 Pb*rol Lol gk F1
s 233t Figure 19 Pb*t 0] &9 %7)%%7} 2
TFE A ATkl W 2 ]74

flo
BN
_\L
=2
x
ol
}L
é

o]
A
ppmo|l, 7] pH7} 5.691

Table 1. Solubility of adsorbents prepared under various
compositions of additives (Heat treatment
temperature : 600, 800C)

Leached Kaolin Sc.xgiium Solubility Solubility
sludge @ snl{cate (heat treated | (heat treated
(g) solution (g)| at 600 TC) at 800 C)
10 1 - soluble soluble
10 2 - soluble soluble
10 3 - soluble soluble
10 1 1 not soluble not soluble
10 1 2 not soluble not soluble
10 1 3 soluble not soluble

10 2 1 soluble soluble
10 2 2 soluble soluble
10 2 3 soluble soluble
10 3 1 soluble soluble
10 3 2 soluble soluble
10 3 3 soluble soluble
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Figure 1. Pb“" adsorption as a function of time at initial
concentration of 20.4 ppm and initial pH of 5.6.
Adsorbent 1 : leached sludge 10 g + kaolin 1 g +
sodium silicate solution 1 g (heat treated at 600C)
Adsorbent 2 : leached sludge 10 g + kaolin 1 g +
sodium silicate solution 2 g (heat treated at 600°C)
Adsorbent 3 : leached sludge 10 g + kaolin 1 g +
sodium silicate solution 3 g (heat treated at 600C)
Adsorbent 4 : leached sludge 10 g + kaolin 1 g +
sodium silicate solution 2 g (heat treated at 800°C)
Adsorbent 5 : leached sludge 10 g + kaolin 1 g +
sodium silicate solution 3 g (heat treated at 8007C)
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Figure 2. Pb’" adsorption as a function of time at various
initial pH values.
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Figure 3. Cu”* adsorption as a function of time at various
initial pH values.
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Figure 4. Cd®* adsorption as a function of time at
various initial pH values.
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Figure 5. Effect of initial pH on Pb™ desorption.
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