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Removal of Arsenic in Waste Water using Pachymeniopsis sp.
and Its Application to Soil Washing Process
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’Department of Environmental Engineering, Kwangwoon University
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ABSTRACT

In this report, we provide experimental evidence that heavy metal ions could be removed using Pachymeniopsis sp.,
particularly soluble arsenic in leachate from soil contaminated by arsenic. We performed pilot scale of soil washing
process based on our results. The adsorption of arsenic by Pachymeniopsis sp. indicated that it could be described with the
Langmuir Model and the maximum adsorption capacity increased with decreasing pH (pH 3: 102.48 mg/g, pH 5: 98.32
mg/g, pH 7: 57.70 mg/g, pH 9: 43.34 mg/g) and increasing temperature (10°C : 60.38 mg/g, 20°C : 76.39 mg/g, 30°C :
112.12 mg/g). Our results revealed that soluble arsenic in leachate was removed from 24.03 mg/L to 0.6 + 0.1 mg/L by
Pachymeniopsis sp. for 48hours on pilot scale of soil washing process
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Brierley, 1990; Suh et al., 1998; Volsky, 1990).
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q:Mass of adsorbed As per unit weight of
Pachymeniopsis sp. (mg/g)

V : Volume of solution (L)

C;: Initial concentration of reaction solution (mg/L)

C.: Equilibrium concentration of solution (mg/L)

M : Weight of Pachymeniopsis sp. (g)
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Pachymeniopsis sp.2] 528221/ (sorption isotherm
curve)> Langmuir modetS wWHkow, FHohgawF gk
9 BdS 3l A=t 285 Langmuir model
2 2y} o] THFET. (Holan et al., 1993).

q=(kCb) /(1 +kC) 2 (2)

q:Mass of adsorbed As per unit weight of
Pachymeniopsis sp.

C: Equilibrium concentration of solution (mg/L)

b:Maximum amount of As that can be adsorbed

(mg/g)

k : Constant related to the binding strength
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Table 1. Chemical properties of contaminated-soil used in experiment

EC,. oM’ Available P,Os CEC”
P dS/m % me/kg cmol kg
7.26 42 0.67 964.82 213
Cu Cd Pb As Hg Zn Fe Al
mg/kg
6.8 0.6 88.7 213.5 N.D."™ 267.3 9.2 5.6

* O.M. : Organic Matter. ** C.E.C : Cation Exchange Capacity, *** N.D : Not Detected
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Table 2. Langmuir equation for As adsorption onto Pachymeniopsis sp. with pH

pH Regression equation Qmax (ME/L) R?

3 Y = 0.0098X + 0.1239 102.48 097"
5 Y = 0.0102X + 0.4108 98.32 0.94™"
7 Y = 0.0173X + 0.4663 57.70 0.94™
9 Y = 0.0231X + 1.1730 4334 0.83™"

Y : Celq

X :Ce ; equlibrium As concentration (mg/L)

q:mass of adsorbed As per unit weight of Pachymeniopsis sp.
Qmax : Maximum amount of As that can be adsorbed (mg/g)
**: Significant at P <0.001

120

@:pH3
O:pHS
VipHT
100 A:::l °

Mass of adsorbed, As(q; mg/g)

T T T T T T
0 0 100 150 200 280 300 350

Equilibrium Cencentration, As(C_; mg/L)

Fig. 1. Biosorption isotherm of As by Pachymeniopsis sp. with
pH (at, 25°C).

o] 3 EAS YEIFA IS ¢ & Aok 9 2
= EU|Z Langmuir modelS -85} HthE2H(quma)
£ A=35199Y(Fig. 1, Table 2).

Fig. 13} Table 2= HIA §27FS Langmuir modell]
A g3to] =G T2 (q) 2zs} vk & WY E=st
o A B AAFRYE BT vk Ao &
HF Qo) BATAA 71719 HFEA 7127] gl
AS5E FHFl AAe BFS BAHEAY 9,
2006). ¥ ANX Pachymeniopsis sp.2] Bl sk
Ao FHFS 25°C 4 pH 3Y W) 10248 mg/g, pH
59 ) 9832mg/g, pH 7¢ Wl 57.7mg/g, pH 94 uj
4334 mg/e®] H FFFS B pHt S5 S8t
E 27E Yepion, AeAFR)E pH 99] 495 Al
Skl 0.94 oPFo = wlg- folid JA ERES™ pH
99] 73Fl= 0.8302 thAlH o2 folid Al YRttt
9 A= p7t WS E AV G4 oo FEHA|
3ol PO} = carboylate group, hydroxyl group
5 () FH9 F&r9f Mr|Hez Ajsl Zero-
charge®] HENE Ho, Sol2<1 HlA& SMET} 714 wF

100

2

2
S
L

40

Mass of adsorbed, As(q; mg/g)

®:307T
Q:207TC
v:10T

T T T T
o 20 100 150 200 250 300 350

Equilibrium Concentration, As (C_; mg/L)

Fig. 2. Biosorption Isotherm of As by Pachymeniopsis sp. with
Temperature (at, pH 3).
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Table 3. Langmuir equation for As adsorption onto Pachymeniopsis sp. with Temperature

Temperature (°C) Regression equation Jmax (Mg/g) R?
30 Y = 0.0089X + 0.4477 112.12 0.84"
20 Y = 0.0130X + 0.7501 76.39 0.87"
10 Y = 0.0166X + 1.0432 60.39 0.87"
Y : Celq

X :Ce ; equlibrium As concentration (mg/L)

q:mass of adsorbed As per unit weight of Pachymeniopsis sp.
(max : Maximum amount of As that can be adsorbed (mg/g)

**: Significant at P <0.01
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Fig. 3. Effect of Removal As by Pachymeniopsis sp. in
Contaminated As Waste Water.
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