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Fig.1 The kinetic curve of Hg™" sorption by Aphanizomenon flosaquae

2 Hg2+

Fig.2 TFitting of Hg™ sorption kinetics by Aphanizomenon flosaquae
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Table 1 Fitting parameters of sorption kinetics of Hg** by Aphanizomenon flosaquae

k,/ ng/( 10° cells*min g,/ ng/(10° celly R? kol 108 cells/( ng®min) g,/ ng/(10° celly R?
0.418 1.03x1072 0.977 89. 4 1.05x1072 0.989
0. 389 8.38x107° 0. 984 104 8.59%x1073 0.994
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Table 2 Fitting parameters of sorption isotherms of Hg** by Aphanizomenon flosaquae
Langmuir Freundlich DR
qn! ngl/(10°celly K, /(L/ng) R®> Kp/(L/ing) n R>  p/(mol®/kJ?) g,/ ng/(10°celly  E/(kJ/mol) R?
2.067x1072 1.58x107 0.934 1.32x10° 0.603 0.842  6.13x107* 3.08x1072 28.6 0.901

3.677x1072 1.98x107 0.917 2.38x10™ 0.326  0.912 9.98x107* 3.56x1072 22.4 0.962




556

2019
8.45x 107 ng/  cells/mL 24.8 ng/L
(10° cells) 0.907% 2x  23.4 ng/L, Hg™
10°cells /ml, 4% 10° cells/mL 4x10° o 60 min Hg™
cells/mL 8x10°%cells/ml. o 1x10°.4
6.42x107° ng/( 10° cells)  4.57x x10°.10x 10° cells/mL 19.6
107 ng/( 10° cells) 9.01% ng/L.24.7 ng/1.26.9 ng/L
7. 11% 8x10°cells/mL 10x10° 0. 802 ng/L.0. 300 ng/L.1.23 ng/Lo
cells/mL 6.35x 107 ng/( 10°
cells) 5.78x107° ng/( 10° cells) o 1440 min  1x10° cells/mL
50. 8% 57. 8% 0.166 ng/L  4x10° cells/mL  10x
1%10° ng/( 10° cells) 10° cells/ml.
7.42x107*~3.79%107° ng/( 10° 1.61 ng/L 1.42 ng/L.
cells) 1.24% ~9. 79%
3 Hg* 4 Hg™
Fig.3 Effect of algal abundance on Hg" sorption Fig.4  Curve of Hg™" desorption kinetics by
24 Hg™ Aphanizomenon flosaquae
Hg™ 4 o
4x10° cells/ml. o~ 3
5 min 4. 59 Hg2+
ng/( Lemin)  4.46 ng/( L*min) o 5~60 min Hg® 120 min
60 min Hg™ Hg® )
24.7 ng/L 60~1 440 min 1 440 min
23.8 ng/L. 5~60 min . Hg®
Hg™ 3.94 %107 ng/ N o Langmuir DR
(Lemin); 60 ~ 120 min Hg™ He™
0.657 ng/L; 120~1 440 min  Hg™ He™
25. 1 ng/L 25.4 ng/L. 2.07%x 107 ng/( 10° cells)  3.56 x 1072 ng/( 10°
He™ cells) o 0~60 min Hg™
60~1 440 min
o 5 min 1x10° cells/mL . Hg2+
18. 1 ng/L 17.4 ng/L 2x10° cells/mL .
0. 686 ng/L 10x10°
1 M . : 2015: 1-378.

2 Liu G Cai Y O’ Driscoll N. Environmental chemistry and toxicology of mercury M

. Hoboken: John Wiley & Sons Inc. 2012:1-600.



4 : - 557

Harris H H Pickering I ] George G N. The chemical form of mercury in fish J . Science 2003 301( 5637) : 1203.

4 Schartup AT Qureshi A Dassuncao C et al. A model for methylmercury uptake and trophic transfer by marine plankton J . Environmental Sci—
ence & Technology 2017 52(2): 654-662.

5  Morel FM M Kraepiel A M L. Amyot M. The chemical cycle and bioaccumulation of mercury J . Annual Review of Ecology & Systematics
1998 29(29) : 543-566.

6  Mergler D Anderson HA Chan L H et al. Methylmercury exposure and health effects in humans: A worldwide concern J . Ambio 2007 36
(1): 3-11.

7  AksuZ FEgretli G Kutsal T. A comparative study for the biosorption characteristics of chromium( VI) on ca-alginate agarose and immobilized c—
vulgaris in a continuous packed bed column J . Environmental Letters 1999 34(2): 295-316.

8  Atkinson BW Bux F Kasan H C. Considerations for application of biosorption technology to remediate metal contaminated industrial effluents

J . Water South Amerca 1998 24(2): 129-135.

9 . CPB D . : 2013.

10 . . 2016 36(5): 5-9.

1 . . 2018 46(5): 498-504.

12 . cd? ] 2017(4) : 179-184.
13 ) . 2006 17(1): 118-122.
14 . - . 2018 46( 6) : 599-605.

15 . . 2013 33(4): 1023-1027.

16 US EPA. Method 1631: Mercury in water by oxidation purge and trap and cold vapor atomic fluorescence spectrometry S . Washington D C 2002.

17 Costa M Liss P S. Photoreduction of mercury in sea water and its possible implications for Hg” air — sea fluxes J . Marine Chemistry 1999 68
(1-2): 87-95.

18 . M . : 2003.

19 . I 2011 30(1): 84-91.

20 Malik A. Metal bioremediation through growing cells J . Environment International 2004 30(2): 261-278.

21 Monteiro C M Castro P M Malcata F X. Metal uptake by microalgae: Underlying mechanisms and practical applications J . Biotechnology Pro—
gress 2012 28(2): 299-311.

22 . ] 2017( 6) : 66-70.

Sorption and Desorption Characteristics of Hg by Aphanizomenon flosaquae

SUN Rongguo' > MO Yafei' JIN Lin' LI Qiuhua'
( 1. School of Chemistry and Material Guizhou Normal University Guiyang 550001 China; 2. State Key Laboratory of

Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences Guiyang 550081 China)

Abstract: Laboratory simulation experiments were conducted to investigate kinetics and isotherm patterns of sorption and desorption of
Hg™ by a biosorption agent Aphanizomenon flosaquae under different conditions e.g. live or dead and abundance. The results
showed that algae Aphanizomenon flosaquae is a good sorbent for Hg*" and can uptake a large amount of Hg™" in a short time ~sorption
equilibria can be reached in about 120 minutes. The sorption ability of Hg™* on live algae is much higher than that of dead algae. The
sorption kinetics of Hg”* by algae can be described with either quasifirst-order or quasi-second-order kinetic model. The quasi-second-
ary kinetic model showed a better fitting result. The sorption isotherms of Hg®* by live algae and dead algae are consistent with the
Langmuir model. The maximum sorption capacity of Hg™ by live algae and dead algae was 2. 07x107> ng/( 10° cells) and 3. 56x107°
ng/( 10° cells) respectively. The concentration of Hg™" on algae decreased while the total uptake amount of Hg™ on algae increased as
the abundance of algae increased. Both live and dead algae sorbed Hg** quickly and effectively within 5 min through biosorption but
the sorption amount of live algae was higher than that of dead algae since live algae can transfer Hg*" into algae cell. The desorption a—
mount of Hg* from live and dead algae increased with the increase of algae abundance and this trend was more significant for dead al—
gae.
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