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Estimation of the Removal Capacity for Cadmium and Calculation of
Minimum Reaction Time of BOF Slag

o] & &' Lee, Gwang-Hun 7 & 3’ Kim, Eun-Hyup
w2 W' Park, Jun-Boum % = ¥ Oh Myoung-Hak

Abstract

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 kinetic sorption test was performed by changing
the initial concentration and pH. Using pseudo-second-order model, the reactivity of furnace slag was quantitatively
analyzed. Equilibrium removal amount (qe) of furnace slag increased and rate constant (k;) decreased with the increase
of initial cadmium concentration. With the increase of pH, the equilibrium removal amount (q.) and rate constant (ko)
increased in the same initial concentration. Required retention time was related to the inverse of the product of the

equilibrium removal amount (qe) multiplied by rate constant (k;). The required retention time could be used to design

the length of reactive column.
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1. HZedae| £4

Hydraulic o
Conductivity pH" S””?;‘Z‘/ a]rea [crr?oEI/C1 0]
[cm/sec] ¢ ¢
1.39x1072 12.6 5.74 1.33

P EYAHITHANEY
™ BETH(ASAP 2010 77| AHR)
“r EQkgtstR M (Ammonium Acetate Method)
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Element Wt. (%)
SiO» 14.23
AlO; 5.23
TiOz 0.62
FeOs 35.67
MgO 2.95
Cal 35.01
Na,0O 0.31
K20 0.15
MnO 3.60
P20s 1.34

LOI 0.88
Total 100
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Contaminants Cd Cu Pb As Hg Cr cr**
[Img/L] [mg/t] [mg/L] [mg/L] [ma/L] [mg/L] Imo/L]
Regulation Level 0.3 3.0 3.0 1.5 0.005 - 1.5
BOF slag ND ND ND ND ND ND ND
* ND: E48
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Analytic jena AG, germany)E ©|-83t &8¢t &
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glo] HEHQ L E 0|83t EcES AAN T &
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E 4. 27|550] mE Mg 7I=80 et BEAHZHe.) T LEA k)

Initial Conc. [mg/L] 106.5 246.3 462.3 808 1628.4
gs [mo/d] 4.8 13.8 16.7 31.6 68.5
k2 {g/mg min} 0.82 0.0008 0.0039 0.007 0.0082
R2 0.99 0.97 0.96 0.98 0.99
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Ay 228 RISk JATHH 3) 27] pHe} Wl
3t 9k F9 pH7E Aok olfe Aldedlae
AEH F Zed niavsd 22 %H”fﬂ 45 =%
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dhgmEe Fx7)2 mut opyz v &) tigt o
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Condition | (23| pH=5.3)| (271 pH=3.8) | (£7] pH=0.7) 2 479 dEatE “1_(5_)3 °l-g3ted 2434,
9e [mg/g] 4.8 1.19 0.27 AZEHTT 7L e FFES 60, 80, 90, 95,
ke [g/mg min] 0.82 0.018 0.28 99%E W3t 7k2] Yad A7 1Y 59} Zo)
Rr? 0.99 0.97 0.99 UpeRdTh
1000 r T 1000 :
900 I' l 900 '} :
T a0 ! | F g0 !
E ’ i & i
'y 700 | /! ' % 700 A
£ ’ . E H |
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§ J ; § I
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R I Fraction of C Removal Fruction of Concentration
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(b}
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E 6. /52 pHoll [HE YA 71ZX10.1mg/LI £=4817] 2i8t

Azt
Qe ko time [hour]
106.5 48 | 082 45
- 246.3 13.8 | 0.0008 | 3700
cOml;::t?laﬁon 462.3 16.7 | 0.0039 | 1200
808 31.6 | 0.007 610
16284 | 685 | 0.0082 | 480
No Treat 4.8 0.82 4.5
oH Hac 12 | 0018 820
HCl 027 | 028 230
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