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Abstract: Equilibrium sorption isotherms for Cu® onto Hydrilla verticillata Royle and Myriophyllum spicatum were studied. Both
methods of linear and norrlinear fitting were applied to describe the sorption isotherms, and their applicability were analyzed and
compared. The results were: (DT he applicability of simulated equation can’ t be compared only by R? and X when equilibrium
sorption model was used to quantify and contrast the performance of different biosorbents. Both methods of linear and nomrlinear
fitting can be applied in different fitting equations to describe the equilibrium sorption isotherms respectively in order to obtain the
actual and credible fitting results, and the fitting equation best accorded with experimental data can be selected; @In this
experiment, the Langmuir model is more suitable to describe the sorption isotherm of Cu® biosorption by H. wverticillata and M.
spicatum, and there is greater difference between the experimental data and the calculated value of Freundlich model, especially for
the linear form of Freundlich model: @GT he content of crude cellulose in dry matter is one of the main factor affecting the biosorption
capacity of a submerged aquatic plant, and —OH and —CONH3 groups of polysaccharides on cell wall maybe are active center of
biosorption; @According to the coefficients ¢, of the linear form of Langmuir model, the maximum sorption capacity of Cu® was
found to be 21.55 mg/ g and 10. 80mg/ g for H. wverticillata and M. spicatum, respectively. The maximum specific surface area for
H. verticillata for binding Cu® was 3.23m%/ g, and it was 1.62m*/ g for M. spicatum.
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Table 1 Parameters of Langmuir and Freundlich models by
linear fitting for Cu* sorption onto submerged plants

(H. wverticillata and M. spicatum)
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Fig. 1 Comparison between experimental data and the Langmuir, Freundlich sorption isotherms simulated by

both methods of linear and norr linear fil1i||g
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Table 3 Comparison of chemical components of H. wverticillata and M. spicatum/ %
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Table 4 Comparison of the maximum copper( 1) sorption capacity

and the specific surface area of various aquatic plants

A B A4 R Gulmgrg ! S/meg ! 2% Sk
RHAEIN 2 i 10. 37 1.56 19]
FAEA 28 10. 80 1.62 AT
RLTE N e 8k 12.9 [ 6]

4 £ 6.17 [ 10]
JEH IR 3 40. 8 17
JRIR 23.1 [7]
Femt iR 21.55 3.23 AW

(2) TEARSEE YUK P v s AR 2
BB Cu™ B9 AT N 45 A Langmuir B8R i
Freundlich 58045 i) A& 2 P 80k S v S 55 92 46
A E RSN

(3) DUKAED L AT 4 2% 5 T B b T 5
S AR ) N R 2, AN RE L 25
548 & T a6 nl fe B 2 8 —OH Al
—CONH, 5 &8 & THAT4G1E .

(4) M8 Langmuir B8 25 MRS S5, fent 1
IR S Cu™ IR R4 50 8 21. 55
mg/ g A1 10. 80mg/ g, FWL P Cu® (9 f 3G M b &
R 58 3.23m% g Al 1. 62m*/ g.

&% ik

[ L] CESCH, owkohy, 605, S5, IR0 BEAK op R (9 0 P RiF
). KAFHEAR, 2004,30(2): 95~ 98.

[ 2] XURI, 2=35 R, TG 2 e B A 2 Rl A BE 5 0], K
AbFREEA, 2002, 28(1): 17~ 22.

[3] Wang XS, Qin Y. Equilibrium sorption isotherms for Cu®* on

[ 4]

[5]

[6]

[7]

[ 8]

[ 10]

[11]

[12]

[13]

[14]

[15]

2005, 40(2): 677~ 680.
Schneider I A H, Rubio J, Smith R W. Effect of some mining

rice bran [ ]]. Process Biochem. |

chemicals on biosorption of Cu ( II) by the norrliving biomass of
the freshwater macrophyte Potamogeton lucens | J]. Mineral
Engineering, 1999, 12: 255~ 260.

Ho Y S, Huang C T, Huang H W. Equilibrium sorption
isotherm for metal ions on tree fern [ J]. Process Biochem.
2002, 37: 1421~ 1430.

Wang T C, Weissman J C, Ramesh G, et al. Parameters for
removal of toxic heavy metals by water milfoil { Myriophyllum
spicatum) [ 1]. Bull Environ. Contam. Toxicol., 1996, 57:
779~ 786.

Schneider I A H, Rubio J. Sorption of heavy metal lons by the
nonliving biomass of freshwater macrophytes [ J]. Environ.
Sci. Technol., 1999, 33: 2213~ 2217.

Schneider I A H, Rubio J, Smith R W. Biosorption of heavy
metals onto plant biomass:  exchange adsorption or surface
precipitation [ J]. International Journal of Mineral Process,
2001, 62: 111~ 120.

Keskinkan O, Goksu M Z L., Yuceer A, et al. Heavy metal
aquatic  plant
( Myriophyllum spicatum) []]. Process Biochem., 2003, 39
(2): 179~ 183.

Keskinkan O, Goksu M Z L, Basibuyuk M. et al. Heavy metal

adsorption characteristics of a  submerged

aquatic  plant
( Ceratophyllum demersum) [J]. Biores. Technol., 2004, 92
(2): 197~ 200.

Davis T A, Volesky B, Mucci A. A review of the biochemistry

Water

adsorption  properties  of a  submerged

of heavy metal biosorption by brown algae [ ]].
Research, 2003, 37: 4311~ 4330.

Veglio F, Beolchini F. Removal of heavy metal ions by
biosorption: a review [J]]. Hydrometallurgy, 1997, 44: 301~
316.

BRFE, FUT, SRR R AR I T N T S Y
AEHLEE[ ). FREDRME, 2001, 22(4): 42~ 45.

Kapoor A, Viraraghavan T. Heavy metal biosorption sites in
Aspergillus niger [ J]. Biores. Technol., 1997, 61(2): 221
~ 227,

Bz, BRle, dDEse, S s kG RS S
FIID). R, 1996, 8 (Suppl): 63~ 72.



