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Toxic Effects of Hexavalent Chromium on the Growth of Blue Green
Microalgae

Chen Hailiu, Pan Gang* , Yan Hai, Qin Yanwen(State Key Laboratory of Environmental Aquatic Che mistry,
Research Center for Eco Environ mental Sciences , Chinese Acade my of Sciences, Beijing 100085 ,China)

Abstract : A standard method of algal bioassay for determining the toxicity of toxic che micals was applied to the interac-
tion between Cr( VI) and six blue-green microalgae . The 96Ir ECs, of hexavalent chromium on the growth of Chlorella
pyrenoidosa , Synechococcus , Spi rulina maxima , Spi rulina plutensis , Selenastrum capriornutum and Scenedes mus
quadricauda were 4.96 6.50 .1.16 11.74.12.43 and 20.89 mg/ L, respectively . The tolerance of the six blue green
microalgae to Cr( VI) was in the order of Scenedes mus quadricauda > Selenastrum capriornutum > Spirulina platen-
sis > Spirulina maxima > Synechococcus > Chlorella pyrenoidosa . The sensitivity of these species to Cr( VI) might
relate to the cell size, the structure of cell wall, as well as the redox reaction caused by the exudate or enzyme. X ray
absorption near edge structure( XANES) was used to study the accumulation and transformation of Cr( VI) in Chlorella
pyrenoidosa .
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1 Cr( VD)

Table 1 ~ Results of Cr( VI) on the inhibition of blue-green algaes’ growth

Cr / mg+L~! 0 4 4.5 5 5.5 6
(%) 0.602 0.653 0. 699 0.740 0.778
/ mg* L' 144.55 84.18 76. 48 70.27 66. 84 63.63
/ % 100.0 58.2 52.9 48.6 46.2 44.0
(y) 5.21 5.07 4.97 4.91 4.85
Cr /mg+L™! 0 15 17.5 20 22.5 25
(x) 1.176 1.243 1.301 1.352 1.398
/ mgeL™! 152.03 103.72 93.11 77.19 67.14 63.23
! % 100.0 68.2 61.2 50.8 44.2 41.6
(y 5.47 5.28 5.02 4.86 4.79
Cr / mge L~ 0 7.5 10 12.5 15 17.5
(%) 0 0.875 1.000 1.097 1.176 1.243
/mgeL"! 137.86 101.50 79.78 69.04 53.26 51.20
/ % 100.0 73.6 57.9 50.1 38.6 37.1
(p 5.64 5.2 5.00 4.71 4.67
Cr / mge L™ 0 5.5 6.0 6.5 7.0 7.5
(%) 0 0.740 0.778 0.813 0.845 0.875
/ mg+ L' 153.49 107. 51 87.21 77.51 67.45 49. 49
/ % 100.0 70.0 56.8 50.5 43.9 32.2
(p 5.52 5.17 5.01 4.85 4.54
Cr / mge L™ 0 5 7.5 10 12 15
(x) 0.699 0.875 1.000 1.079 1.176
/ mgeL"! 202.98 160.94 134.53 107.78 90.76 82.07
! % 100.0 79.3 66.3 53.1 44.7 40. 4
(y 5.82 5.42 5.08 4.870 4.76
Cr / mgeL"! 0 5.0 7.5 10 12.5 15
(%) 0.699 0.875 1.000 1.097 1.176
/ mgeL"! 184.35 144.24 123.37 100. 27 87.75 76.52
/ % 100.0 78.2 66.9 54.4 47.6 41.5
(p 5.78 5.44 5.11 4.94 4.79
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Table 2 X test results of reaction equations of Cr( VI)
Cr (r- kp)?/

(x) (y) (p) (/% (n/ % kp(1 - p)
0.602 5.19 0.576 100 58.2 0.017
0.653 5.09 0.536 100 52.9 0.019
0.699 4.99 0. 496 100 48.6 0.039
0.74 4.91 0.464 100 46.2 0. 001
0.778 4.83 0.432 100 44 0.028

X? 0.104
1.176 5.47 0. 681 100 68.2 0. 001
1.243 5.25 0.6 100 61.2 0.064
1.301 5.06 0.534 100 50.8 0.277
1.352 4.9 0.48 100 44.2 0.59
1.398 4.75 0.398 100 41.6 0.134

X? 1.066
0.875 5.590 0.721 100 73. 60 0.116
1.000 5.26 0.604 100 57.90 0.267
1.097 4.99 0.496 100 50.10 0.009
1.176 4.78 0.422 100 38. 60 0.522
1.243 4.60 0.344 100 37.10 0.333

X2 1.247
0.740 5.490 0.688 100 70. 00 0.072
0.778 5.24 0.598 100 56.80 0.370
0.813 5.00 0.500 100 50.50 0.010
0.845 4.78 0.402 100 43.90 0.584
0.875 4.58 0.357 100 32.20 0.520

X? 1.556
0.699 5.810 0.791 100 79.30 0.002
0.875 5.40 0.656 100 66.30 0.020
1.000 5.11 0.544 100 53.10 0.068
1.079 4.93 0.472 100 44.70 0.248
1.176 4.70 0.381 100 40. 40 0.231

X2 0.570
0.699 5.83 0.797 100 78.20 0.132
0.875 5.43 0.667 100 66.90 0.002
1.000 5.16 0.564 100 54. 40 0.164
1.097 4.94 0.476 100 47. 60 0.000
1.176 4.76 0.404 100 41.50 0. 051

X? 0.349
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