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Removing Cr( V[ ) by Composite Biosorbent of Nano Fe;0,/ Sphaerotilus natans
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Abstract: The process of biosorption and the adsorbing mechanisms of Fe; O,/ Sphaerotilus natans to Cr(V[) were studied. The experiment
results showed that pH value was main influencing factors on adsorption to Cr( V[ ). In the range of pH 2 to 3, the adsorbance of the composite

biosorbent to Cr( V) is 0.0217 mmol/g. The regeneration efficiency is 90% when the composite biosorbent was regenerated by HCI solution.
—CONH,— and —NH— were principal activated groups of composite biosorbent. Cr{ V| ) can primarily combine with the surface of Fe; O,/

Sphaerotilus natans by electrostatic attraction.
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Fig.1 ¢ potential of Sphaerotilus natans at different pH value
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Fig.2 Influence of pH on adsorption
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Table 1  Experiment results obtained for Cr( VI ) biosorption

experiments with pH

Co Cm Q q
S T 1% /mmole g™
10 6.11 38.90 0.1246
20 14.1 29.50 0.189 1
| 40 29.3 26.75 0.3429
60 452 24.66 0.4743
80 4.1 19.87 0.5096
10 5.3 47.00 0.1506
20 12.9 35.50 0.2275
) 40 27.1 32.25 0.4134
60 ) 29.66 0.5705
80 60.2 24.75 0.6346
10 5.81 41.90 0.1342
20 13.2 34.00 0.2179
X 40 28.9 27.75 0.3557
60 4.1 26.50 0.5096
80 62.6 21.75 0.5576
10 7.21 27.90 0.0894
20 16.1 19.50 0.1250
A 40 33.2 17.00 0.2179
60 51.2 14.66 0.2820
80 72.1 9.87 0.2532
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Fig.3 Process experiment of Cr( V]) adsorption
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Fig.4 Process experiment of Cr( V] adsorption
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Fig.5 Process experiment of Cr( VI) adsorption
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Table 2 Regenerated result of composite biosorbent
BAERE
B
1 2 3 4 5 6 7 8 9 10 11 12
g/mmol*g™! 0.0218 0.0216 0.0200 0.0144 0.0225 0.0194 0.0193 0.0140 0.0250 0.0223 0.0176 0.0161
ul% 92.4 91.5 84.7 61.0 95.3 82.2 81.8 59.3 100 94.5 74.6 68.2
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Fig.7 IR spectra of composite biosorbent
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Fig.8 IR spectra of composite biosorbent with Cr( V] )
3 Fit

CIOTFIF BRAC BORHICHR FE 1) G VD A AR & 1 I
BRI S pH A2 53 W 357 D0 R A ATV B CrC VD 1 2 B K]
7P B AR pH b 2 ~ 33 L& & AR W R B SRS
CrC VOBEAT W B L 25T, e 507 W B 1~ 2304
2430.021 7 mmol/gs F HCI % 5 £ A= 4 W B 77 20 4T 7

9 IFHIRRE K SEM
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Fig.11 SEM images of composite biosorbent with Cr( V] )
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