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Biosorption Characteristics of Copper from Copper—Benzo[a]pyrene Co—existed Solution
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Abstract The biosorption characteristics of Cu®* by Stenotrophomonas maltophilia have been studied in a benzo[a]pyrene BaP -Cu?** com-
bined pollution system. The results showed that S. maltophilia could adsorb Cu* selectively and reduce NO5 to NO;. BaP, initial pH, hiosor—
bent dosage, contact time and Cu* concentration were the significant factors for Cu* removal. The interactions between BaP concentration and
these parameters also showed statistical significance. Moreover, the releases of F~, CI~, NO;, NO3, POY and SO7 by different dosages of S.
maltophilia were distinct, while the concentrations of BaP significantly affected the release of F-, NO;, NO; and POY. In the presence of 0, 0.1,
I mg-L™" and 10 mg-L™" BaP, the maximum removal ratios of 2 mg- L Cu** at pH 6.0 were 97.1%, 93.8%, 94.0% and 93.3% respectively,
when the biosorbent dosage was 2.5 g-L™". Morphological characteristics illuminated that co—existed BaP and Cu?* did not present obviously
toxic effects against S. maltophilia within 2 h. However, the cells were surrounded by granules after treated 10 mg- ™" Cu** and BaP for 2 d.
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Table 1 Analysis of variance of influence of BaP concentration on Cu® removal in different time
/min 10 20 30 40 60 90 120 240 1 440 4 320 7 200
F-ratio 8.114 19.126 3.685 12.495 0.930 3.932 16.567 4.490 9.559 5.305 5.068
P-value 0.008 0.001 0.062 0.002 0.470 0.054 0.001 0.040 0.005 0.026 0.030
F-crit 4.066
o L™ 47%~60%
F-ratio=1578.4 F-crit=2.2 BaP F-ra—
t10=26.2 F=—crit=2.7
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Table 2 Effect of biosorbent dosage on release of anions during the biosorption of Cu*
lg- L F Cl- NO; NO; POY SO
0.1 0.001 8+0.001 6 0.230 8+0.191 9 0.101 1+0.015 8 4.387 3+0.263 0 0.055 2+0.032 6 0.231 5+0.137 1
0.2 0.005 0+0.000 2 2.073 7+0.265 5 0.122 2+0.008 7 4.365 1+£0.104 8 0.121 1£0.023 5 0.348 7+0.038 7
0.5 0.005 4+0.001 1 2.896 6+0.318 9 0.151 7+0.005 9 4.347 4£0.381 7 0.157 9+0.009 5 0.635 1+0.056 7
1.0 0.005 5+0.000 6 3.438 1+0.109 2 0.218 7£0.010 3 4.139 6+0.273 4 0.131 3+0.017 9 0.725 7+0.190 9
2.5 0.007 3+0.002 2 4.535 7+0.255 4 0.867 7+0.092 7 3.315 7+0.381 9 0.204 8+0.032 8 0.666 8+0.088 2
5.0 0.006 6+0.000 7 5.451 3+0.289 3 2.021 9+0.089 2 1.990 3+0.232 8 0.239 5+0.038 5 1.000 0+0.154 8
10.0 0.006 2+0.001 5 9.586 0+0.721 6 2.810 8+0.043 4 1.093 2+0.164 8 0.382 3+0.078 1 1.170 9+0.138 6
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Table 3 Effect of biosorbent dosage and BaP on release of anions during the biosorption of Cu*

g-1! F Cl- NO; NO; POY SO%
0.1 0.005 0£0.000 4 1.792 5+0.181 3 0.162 2+0.010 7 4.394 5+0.355 2 0.143 0£0.006 2 0.325 6+0.030 3
0.2 0.003 1+0.001 1 2.031 7£0.239 3 0.112 0+0.003 6 3.787 4+1.481 4 0.133 6+0.007 5 0.275 3+0.109 3
0.5 0.004 3+0.000 5 2.509 5+0.108 2 0.120 3+0.013 7 4.035 8+£0.229 7 0.142 4£0.005 3 0.631 7£0.118 2
1.0 0.004 9+0.000 6 3.060 7£0.159 0 0.118 2+0.004 9 3.574 7+0.448 0 0.207 5+0.067 0 0.399 4+0.021 1
2.5 0.004 8+0.001 2 5.418 7£0.842 5 0.479 1£0.372 0 2.720 0+0.652 1 0.163 4+0.005 0 1.266 5+£0.213 1
5.0 0.004 8+0.000 4 5.890 4+0.233 4 1.124 3+0.285 7 1.561 5+0.355 9 0.335 7£0.052 4 0.871 6£0.119 8
10.0 0.004 3+0.000 6 9.705 4+1.854 9 1.808 4+0.050 6 0.475 3+0.054 0 0.510 3+0.023 8 1.115 2+0.205 5
4 BaP
Table 4 Analysis of variance of effects of biosorbent dosage and BaP concentration on anions release
o Forit - Ccl NO;
F-ratio P-value F-ratio P-value F-ratio P-value
6.000 2.445 4.765 0.002 134.951 0.000 266.731 0.000
BaP 1.000 4.196 8.038 0.008 2.772 0.107 10.349 0.003
6.000 2.445 5.071 0.001 2.031 0.095 13.025 0.000
o Pt NO; PO SOT
F-ratio P-value F-ratio P-value F-ratio P-value
6.000 2.445 43.970 0.000 65.301 0.000 39.278 0.000
BaP 1.000 4.196 7.830 0.009 19.026 0.000 0.142 0.709
6.000 2.445 0.294 0.935 4.581 0.002 7.262 0.000
SEM 7 I mg- 5
L™ BaP
5 10 mg- L™ Cu* BaP 3
o 10 mg-L™" Cu™ N N N
o N N
e
a b ¢
a 2pm b 2 mg-L Cu® 120 min Spm e 2mg L Cu® 10 mg-L" BaP 120 min 3 um

a image of control sample 2 wm b image of cell after hiosorption of 2 mg+L”! Cu* 5 wm ; ¢ image of cell after biosorption
of 2mg-L" Cu* and 10 mg-L"' BaP 3 pm
6 Stenotrophomonas maltophilia ~ AFM

Figure 6 AFM images of S. maltophilia
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a b 1mg-L"'BaP2d ¢ 10mg-L"' Cu*2d d 10mg-L"' Cu* 1mg-L"'BaP2d
a image of control sample b image of cell after biodegradation of 1 mg+L” BaP ¢ image of cell after biosorption of 10 mg+L-' Cu®
d image of cell after biosorption of 10 mg-L™ Cu* and 1 mg-L" BaP
7 Stenotrophomonas maltophilia ~ SEM
Figure 7 SEM images of S. maltophilia
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NO; BaP
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