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ABSTRACT : A laboratory study on the adsorption of nitrate contaminated in nearshore water using various matenials including
several types of dredged sediments(ST) and yellow clays(YC), which are activated by “heat(HT), bioleaching for heavy metal
removal(BL) and neutralization(NR) was performed. The equilibrium time of the adsorption for the sediment bioleached and
treated by heat(BL-HT-ST) was only 17min. which was faster than the sediment bioleached, neutralized and treated by
heat(BL-NR-HT-S) (25min) or the sediment treated by the bioleaching process(BL-ST){27min), but longer equilibrium times for
yellow clay(YC) or heat treated vellow clay(HT-YC) were required. The adsorption processes of nitrate in sea water for tested
material could be described by Freundlich isotherm, but were significantly affected by surface characteristics of the materials. The
adsorption capacities for raw sediment and heat treated sediment were 2.12, 2.19mg NOs-N/g, respectively, which were higher
than others, indicating that the sediment activated by heat could be used as a material for the improvement of nearshore water
quality.
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Fig.1 Effect of contact time on the removal of
nitrate by different adsorbents

32 zatse st

o o R Axeld 8% FE ¢ HAYE Faldl 9
T Faubgo FHEE A Aste 14 9 2% 3§
g5 Zda FatA fREiedg o) gsle F3 AgAdxn
& A3 AdE ASEY N9 F3F wrgd gigk 1
2t &2 58t 2do] 9% 49 715 9% Lagergreend
o} AtE otefie] A(1)E ol 83t AEMFozA Hy}
7hs38ith

In(q. — q,) = Ing, — kyt Q)

4714, g B a= 22 B D AR ol @ STk
FHA 28 A4de Hmg)olth  ki(min e 13
& £xigolat 1&4 F3F 58 2dd 9% A
ABEAFC)7E 083014 098 Alol2 ZA EA Ykon],
Aol o) T3 Y FaAPq) 2 AgAs E Ho|g n
Ack. o] A= 1A FF FYFd 2d2 AFdd EFEQ
FASS A Y = ¢S vednh webA, 4
ARE H2)9 2L FHEF 728 F 2 F3 9%
52 o]-&3le] a4t}

=
to

¢ 1 ¢
+ — 2
&% kgl 4 @

A7IM, ke (@/min mple 23 FHASERFoT 23 F3
% B % A oBRE Ao FBEASE 0999
olgolglon, Fig2eld Hi ulsh o] & UNE nYY,
E=g, ANl g8 ol BY FAe AWl T gk}

FATH

Table 1 Adsorption rate constant and regression coefficient
for different materials

Intrapart
2nd order .
1st order Kineti icle
<xpr inetic
Adsorbent | qc kinetic model diffusion
S (mg/g) constant
model
ki | e |R®| k2 | @e | R® | ko2 | R?
YC 187 |060]1.23]0.98(0.14(1.97(0.99]0.12 {0.99
HT-YC 2.12 10.05]1.43(0.95]0.10(2.28|0.99|0.06 |0.98
ST 2.13 10.04 [0.83(0.89]0.08|2.25{0.99|0.48 |0.96
HT-ST 2.19 10.05}0.52(0.88(0.13[2.1010.99} 0.45 |10.90
BL-ST 1.39 [0.06]0.67096|0.20(1.49]/0.99(0.09{0.99
BL~-HT-ST| 1.27 10.04(0.3410.93]0.41|1.35]/0.99]0.06 |0.94
BL-NR-ST| 084 {0.04]0.49]096|0.24 (0.93{0.99}0.03 |0.99
BL-NR-HT-ST| 123 |0.04040{093|0.28|1.32|0.990.14 [0.99

(Units: k1. min™"; qe cal - mg/g; ks, g/mg.min; qe cal -

mg/g; ke, g/mg.min?)
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Fig.2 Plot for 2nd order model for nitrate adsorption by
different materials
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Fig.3 Plot of intraparticle diffusion model nitrate
adsorption by different materials
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Fig. 4 Langmuir plots for adsorption of nitrate by

different adsorbents
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Fig. 5 Freundlich plots for adsorption of nitrate by
different adsorbents

Table 2 Isotherm constants for different materials

Langmuir isotherm
Adsorbent ;
Qo b R
YC -0.194 -0.124 | 0.945
HT-YC -0.26 -0.109 | 0.978
ST -0.302 -0.102 | 0.902
HT-ST -0.366 -0.094 {0.936
BL-ST -0.096 -0.163 | 0.907
BL-HT-ST -0.079 -0.18 | 0.915
BL-NR-ST -0.044 -0.229 { 0.905
HT-BL-NR-ST -0.067 -0.199 | 0.921
Freundlich isotherm
Adsorbent
K n R?
YC 395 x 107 | 6.995 |0.927
HT-YC 5.85 x 107 4.805 | 0.795
ST 1.06 X 10%" | 11.99 | 0.987
HT-ST 9.51 x 107" | 8.202 |0.704
BL-ST 1.56 x 10% | 18.62 | 0.917
BL-HT-ST 5.08 < 107 | 15.08 |0.973
BL-NR-ST 1.74 < 107 | 25091 |0.874
HT-BL-NR-ST | 9.21 x 10® [ 10.16 |0.977
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