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250 mL a=100%x( C,C,) / C,
Langmuir. Freundlich ~ Temkin
pH
. 5 ml, (). (2 (3).
4 000 r/min 10 min 0.45 pm c, C, 1
( Millpore polyvinylidene difluoride) z B i q.k; (1)
’ . Ing, = Ink, + %lnce (2)
pH- N N q, =alnC, +b (3)
( 1) c, (mg/L) g,
o 3 (mg/g) q, (mg/g)
o kij~kpnva b 0
1
Table 1 Experiment conditions (4)
(5)-
0.0. 120 min pH 5 100 In(q,-q,) =Ing, — kit (4)
0.025. 0.005. 0. 075+ 100 mg/L
0.1g 23 C LA L (5)
0.1¢ 120 4. k'q’ 4.
100120 I i s 100 me/L q. (mgl/g) kik,
23 C
0.1¢g 120 °
pH  2.3.4.5.6.7  min 100 100
mg/L, 23 °C 2
0.10.20. 0.1gpH 5 100 21
30.60. 120. 240., 300. 100 mg/L
360.420.1 440 min 23 C 100 .
10.50. 0.1¢ 120 100 mg/L. 23°C pH 6
100200 me/1. SO 10 (0. 00.0. 025-0. 005 0-0. 075.0. 10 g)
- 23.40.500 60, L 0 :O(g) 120
100 mg/L
(0.1¢) 96%
1.2 ( 1.
CVAFS( Model I Brooks
Rand) T .
(25% v/v >24 h) . (500 C > 30 (0.1g)
min) . ; N .
; 2.2
° 0.10.20.30.60.120.
US EPA Method 1631(2001) ' 240.300.360.420 1 440 min
° 10 min 14.2 mg/L
1.3 85% 120 min 4.4 mg/L
g=(C,-C)V/m C,.C, 0 96% (
t (mg/L) V ) 85
(mL) m (g)o mg/L(  2) .
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Fig.1 The equilibrium concentration and removal efficiency

of mercury under different adsorbent dosages

2.3 pH
0.1 g« 100 .
100 mg/L+ 23 C pH
pH 6
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100% pH 7 (3.
H+ 15
pH H' 2
H* Hg2+ Fig.2 The trendency of equilibrium concentration and
: pH removal efficiency of mercury versus time
H* H*
o pH
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60 80 €« ”
( 4.
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Fig.3 The trendency of equilibrium concentration and
° removal efficiency of mercury under different pH
2.5
0.1 g 100 . 23°C 200 mg/L)
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(10.50.100 ( 5.
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Fig.4 The trendency of equilibrium concentration and removal

efficiency of mercury under different particle sizes of sorbent

200 mg/L
91%-

Fig.5 The trendency of equilibrium concentration and
removal efficiency of mercury under different

initial mercury concentrations

2.6
23°C 50 <C
4.40 mg/L. 2.09 mg/
L 95%  98%
( 6.

Fig.6  The trendency of equilibrium concentration and removal

efficiency of mercury under different temperature

3.1
Langmuir. Freundlich ~ Temkin
( 2) o Langmuir
o 23 C
Hg™ 80. 65 mg/g
92.82 mg/g o R,  Langmuir
R, =1/(1 +C, xk,) (6)
k,  Langmuir C, o
k,=2.25 L/mg R, 0~1
Freundlich
o 1/n
o l/n
0.029 o Temkin

0.997
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7
Fig.7 Plot of the kinetic equation

y AH>0
2
Table 2 Fitting isotherm parameters of Langmuir
Freundlich and Temkin models ( 6): AS
>0
Langmuir qm = 80. 65 /( mg/g) k,/ =2. 25/( L/mg) Rz =0.997
Freundlich ~ k,=99. 48 1/n=0.029 R*=0.987
Temkin a=2.7 b=95.7 R*=0.997 17
3.2
(
7) k,=0.014 6
15.13 mg/g
(94.50 mg/g) R’ ;
k,=0.005 5
91.74 mgl/g
1.
. 8
3.3 Fig.8 Thermodynamic equation fitting of mercury
sorption on banana peel
(AG) . ( AH) ( AS)

AG=AH-— TxAS (7) ( 9.

In(¢q,/C,) = AS/R-AH/(RT) (8) (87.109)

R T o 18
In(¢q,/C)) /T 8

o AG<0
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Fig.9 Fitted equation of the intra-particle diffusion 0
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Study on Adsorption Characteristics of Mercury by Banana Peel

SUN Rongguo' > FAN Li’ YIN Xiaogang' CHEN Zhuo' LI Qiuhua' WANG Jun' JIANG Zeen'
(1. School of Chemistry and Material Guizhou Normal University Guiyang 550025 China;
2. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences Guiyang 550081
China; 3. Library of Guizhou Normal University Guiyang 550025 China)

Abstract: Banana peel was selected as sorbent to identify its mercury sorption ability under various conditions such as dosage parti—
cle size pH sorption time reaction temperature and the initial mercury concentration. The results indicated that the mercury removal
efficiency increased with increased dosage smaller particle size higher pH higher reaction temperature and lower mercury initial
concentration. The mercury removal efficiencies were found to be more than 90% when dosage = 0.075 g particle size = 60 mesh
pH = 5 initial mercury concentration < 200 mg/L and temperature = 23°C. Sorption models of Langmuir Freundlich and Temkin
are all adequate to fit the sorption process. The sorption reaction a spontaneous endothermic reaction is consistent with the pseudo—
second order kinetic model. The sorption process was complex controlled by more influence factors other than the intra—particle diffu—
sion. Banana peel showed an excellent development potential in removing mercury from wastewater because of the high removal rate as
well as the low dosage wide suitable ranges of pH and temperature for the sorption reaction.

Key words: banana peel; mercury; adsotption; influencing factor; kinetics feature



