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Estimation of Cadmium Removal Capacity on Furnace Slag in the Change
of Initial Concentration and pH
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SYNOPSIS : This study was focused on the reactivity of furnace slag against cadmium to design the vertical
drain method with reactive column for improving contaminated sea shore sediment. The removal capacity of furnace
slag was analyzed using pseudo-second-order model. And the effective parameters of removal test were initial
concentration and initial pH. According to equilibrium removal amount and reactive constant calculated by
pseudo-second-order model, the removal capacity was analyzed. Equilibrium removal amount of furnace slag was
linearly increased as increasing intial cadmium concentration. Because the pH was around 11, the removal mechanism
of furnace slag could be both sorption and precipitation. Therefore the removal amount was increased due to initial
concentration. pH was increased to around 11 in the case of "No treat", but the pH were 3.8 in the case of "HAc
added" and 0.7 in the case of "HCI added". The removal amount was different 4.8, 1.19 and 0.27 mg/g. This results
show the pH was major factor to remove cadmium using furnace slag.

Keywords : A&l 1, 7F=%, frAtolxbE-2], 2755, 27| pH

1. M E
AZdsd1e AEAGANA AHS For Axde AGdsAHAA Tt FAE |t F 2o A%
sdas gdstA AFEHL AT dEVF A2 AdEd s AHE d8 SR Z8Ha, Y=t
Z AT ok EA, = Tom EE%"]"/} A= AMA 3 (sand compaction pile) 59 AE=
Rt g BEEgAbe] AbgH I uh B3 AdEd vt TS Ld=d =2 FFsS AL dn
= d7E Sl A §F SOl %iﬂ”ﬂﬁi Aggatr] 913 A7 APFHn v AGEH 2
b b= =E A 5S4 719 FAVIAS Fell deAdd ASE ¢ glon, Gzl shet =
= =

AE 7ML o=z Al Iy #AFE FIAE ¢ da, F
| Z(activated slag)oll 3t T55% =
1997). #HZoll&= AAE Esto] &
ol digh vhgAdo] AFH AT 9, 2005). AAGEH 1= %%5\— o] 9] o

A 7HA= Ao E BuEH Ut AFEHIE ol &ste] AT AA L AxdAdAE oA,
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A4 AFHAES] AF B3 5 ARG F ) W] 4 HARe o9 2
&3 5 ol At QAR AR 5, 2006, ¥ ATAAE AREHLE o gl FEE
A Aste] AL B FIE, d3t ARl B WAL BrAAh

2. 0|=X HHA

AGEd el 22 AdEiEe] oAdEAS AASE FAQ HIME st thdst o224 o] A1E-H
I JAR, FHZo= Mckay 5(1999)0] Aokst Ao xuk-E-R 9 A (pseudo-second-order reaction
model)e] o] AFEE I Qrt. Ao AHEE- A2 Al Zbe] wEt AlAY = LAY Yol 2dEHY F

Lol Alvrel vtk A EH FREo] 4 ()2 2ol xdH

NI N SN
(qe_q) qe ? /’\‘1 (1)

4 (DAA g whgol AAEo] BRG] £UF Fol o D
oA AEFe] AAFL, kiz FACIAREEE ol olF HPoZ A
ELEES

ejmstaL, g= AIRE t
glstd A (2)9F 2ol

1 1

t
q ka2 T, A (2)

2 (205 ol&dto] Agtel wE AFEd1e] A= AAATNE EAsHd, HILH =2 45
Adsda1s o8 7t=Fe] AAF ) 2 mWe] FAF ol MEEEdF(e)E 78 & AT

0

3. AMEE ¥ WY

3.1 AEx=

THES AAS] 9% ARZ AL AAEdIE U A oA FAEZ dAe Aoz g)g)
A EAE & 1o AEstadnh Aol e AdEd e pHe oF 12 ARE & dAA s HoAF
Ark. AAdEdH 17t =2 pHE 2 olf e Adsd 1o 7#88E Fo Ca, Mg, K3 22 &z =
Aol gFo] w7| WoR dAddrt AAdEH U = A S A Y] "l FaEe Al
Ae F2H A s sAlol o] Fo]d Folm, S HEAS] AT EF HS FORE oAHT 1y
U B3 A (surface area)™} o] 13+5(CEC, cation exchange capacity)® U¥rESF¥ vlwsld =

Al zbolE HolFA gkt

¥ 1 AAEg1e &4
- Surface area™ CEC™
P [m”/g] [cmol/100g]
12.6 5.74 1.33

* B AT HAEH
#x BETH(ASAP 2010 7]7] AM&)
sk B OF 3} AT (Ammonium Acetate Method)
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g YRR AFOR A% o 09e FrE] sl $ENFS FASAT. $EME 2
BN FEE LPGBAN ASE, T, W, v, 5L, R7HAES AEHA U o AARE F4
ABENTE B AT A5 o ool WA B AOE woy

3.2 M3

AZd<ERT 1 g& 50 mle] A4+ (Centrifuge tube)o] Hi, 7128 P&
o} Ft=E9 %7]1FEE 1065, 246.3, 462.3, 808, 16284 mg/LZ t=A 3}
ot ZF FZwlh 10, 20, 30, 60, 120, 240 ¥ WHgAIZFo R WHIAIZ] 024 me] WHYQA IHE o
g3ty AAEH 2 AAEY ASHAE FHEIGY. FEE FEE A5 S 4= A (Atomic adsorption
spectrometer, novaAA300, Analytic jena AG, germany)ZS o]-&3dte] ZA3 At} T3 %=7] pHE © =
Al skl pHe| ®Wstel ofsto] A& 1o 7t=g AATY WstE B s tEgE L9849
pHE W stA717] 918te] AAHHCD ¥ obA EAHCH:COOH) S o] &3t o, A4S Fako] Aloke] ¢
Fe AR 5, Jt=E 2F@8&99 pHE 059 2358 QAT pH7F 24 Jl=d 29845 1
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4. A4

oo
El
B

U Eof

7hege] 27E ke wE AdsH Y Steg AAGFE AlRtel ek &A% Axs oed 2y
(" D). 271s5=cl BAgle]l A7ko] Aatetel weh =i AAZFES FrFeksih. a8y FH=E
7= wel 2 AAFE Z AolE Hole Ae & F UMY At=ge 2V|e=rt S w
gt At 17t AASE 7t=ge 2 Steke Ae BT ol A Fe] 2UlwEd dFS
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APARA FACI NS AN S A gshE FYAAG 24 WYFE E 29 o] Axgch
GAAZ A5 2% P met % ok =R 2% R

<) ™ T s
1065 mg/Lol A= 7h=w2] B A A ZFol 4.7 mg/golJAAT, = 7} 16284 mg/L= Z7}tAt 8
AAZFE 685 mg/go® APAoRE F7tsA 71 =< ﬁéﬁé AAZe] AAE Aoz vepd
AAAFIE 097 = AEAS ST AS 277t 2463
mg/Lol A 16284 mg/L7HA <= A 718}

F& malov, 2715 1065 /LA 1522 0
2 24 wese Mmd A9 g 2 a;r Jer . 2715 Eel we wgsrsl e e
3 oge e 3‘371 %7} 1065 mg/Lo} 2463 mg/L AbololA AA7zHe] Waslrl wAIHy] wo] e
derdy. 2y 4se AL 96 Tﬂ A%l 29" Bast Jrtu Budd.

X2 27sEe wE AAEUH Y Ft=wd g HIFAA G YT
Initial Conc.
106.5 246.3 462.3 308 1628.4
[mg/L]
ge [mg/g] 4.8 13.8 16.7 31.6 68.5
ko 0.82 0.0008 0.0039 0.007 0.0082
R’ 0.99 0.97 0.96 0.99 0.99

4.2 pHOj| UIE HE

pHel wh& AZdsd1e) 7t=g AAGFE vasty] fste] =7 pHE 05(A4F A 2)), 2.35(0FA EAL
Ae]), 53(H A FH)E JtEg LFE&AS AxsUT. pHZE 8 Jt=d e d8dd AdEH

E ¥ wkgo] @Ak 10 el Aldsezel ostel pHe dsstslvh 2719 pH =45 3
A e Aol pHYE oF 1152 & &bl o] HQdrh whnle] dikah ofM EAS o] 8-dkef pH
S 24T A5 pH7E oF 07, 382 A 231E& A8k AATHIHE 3)

12
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$© o ¢
10
8
:& 6
4
hpo O O O O O
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o
A A D A A A
200 400 600 800 1000 1200 1400 1600
Time [min]
| < No Buffer A HCI Buffer O HAc Buffer |

oz JA=g oo pHE 072 & A9t #8F pHrb o 1JER #4157 gid o
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dgNe pHE AFAEHA 17 7HAE PZC olske] pH gheolgta #asw, A& xue] dsrt &
Asts WA =17 wEel Fh=He] AATE AL o] FoAAA] Fas & F AUT oFAEAS o] &3t
7hEd e8] pHE 242 AT Aol w&F e pHIF 4 olste] g Blow, 7t=He] &
FeA el AeHE nEstd FtEHe it S oste] AlAE FoE AlmErh ey obFd A
YE A @2 TtEd L& Aol e vEF e pHYE oF 17HA syl Wl =5
AAN F2 A BF7E #dofsiAnt, F2 Jtego] e st X%l7 Aoleta gpote = ot

woll ¥W 24 58 B3 B FrrH R 894

:g_

=2 F2 717 94 pHel wldshs dol7] wii
(<3}
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n

£y

[*Y)
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N
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< No Treat O HAc buffer A HCl buffer

a9 4. 7] pHell WM& AFEA 1 Jt=F AAFS

ko
w
B
L
o)
XY

f

o

FrAbol ARE-E R A2 S o] &3t HPA ALY 23 WY FE odg
pHoll we} A& 1ol oste] 7t=Fo] AASS] pH7F A HWA AA=F A Ao W=
& F AAgT ol FTHFES AASE At WA sk Aol ANk, A&
WS pHl Be dFS Ue S ¢ oA ABEWIE T5EHF LHE

[e) 9

sl = REA
AAG7] g vEEde AHEE 9 pHel W3k uert 8% sow AdH

3E 3 27| pHell W& AZEd1e] 7t=g AAF v

o No TREAT HAc Added HC1 Added
Condition ~ _ -
(%7] pH=5.3) | (7] pH=3.8) | (%7] pH=0.7)
qe [mg/gl 4.8 1.19 0.27
ko 0.82 0.018 0.28
R2 0.99 0.97 0.99
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