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Study on the Disposal Process for Removing Heavy Metal Ions from Wastewater by
Composite Biosorbent of Nano Fe; 0,/ Sphaerotilus natans
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Abstract: Composite biosorbent nano Fe; O,/ Sphaerotilus natans was prepared when nano Fe; O, was used as carrier> then the composite
biosorbent characterized by infrared instrument and investigated on adsorbing heavy metal ions from wastewater. Infrared spectrum analysis
shows that —CONH— and —OH are principal activated groups of composite biosorbent. The experiment of adsorption shows that biomass
concentration and flow velocity are main influencing factors. The composite biosorbent has best effect on the adsorption of Ci’* under the
conditions of biomass 1.5 g/1( Sphaerotilus natans/Fe; 0, = 3:2), flow velocity 0.96 L/h and initial concentration of Cu’* was less than 20

mg/L.. Composite biosorbent can be used for more 10 times when biosorbent was regenerated by HCI solution, and HCI solution can be used 3
> o't > CdT .
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times repeatedly. The selective sequence was Pb'* > Cu’
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Fig.1 Flow diagram of bioreactor
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Table 1  Adsorption and separation results of nano Fe; O,

on suspended bacteria

B FeyOy COD [Efinn s Fe; 0, COD
lg*L7" /mgeL™'  /mgeL7' | /gL' /mgL~'  /mgeL”!
0.15 500 8.64 0.3 150 13.5
0.15 300 2.59 0.3 100 23.4
0.15 100 4.32 0.6 800 10.5
0.15 50 15.6 0.6 600 9.9
0.15 30 12.1 0.6 400 6.3
0.3 600 7.18 0.6 200 20.7
0.3 400 6.8 0.6 100 21.4
0.3 200 5.4
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Fig.2 IR spectra of Sphaerotilus natans
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Fig.3 IR spectra of composite biosorbent
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Fig.4  Effect of biomass concentration on adsorption of copper
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Table 2 Effect of flow velocity on adsorption of copper

F=192 HRT= F=096 HRT= F=0.48 HRT=
Leh™! 0.5h Leh™! 1h Leh™! 2h
BATIT) R AT ERRE BITRE ERRE
/h 1% /h 1% /h /%
0.125 100 0.25 100 0.5 100
0.25 100 0.5 100 1.0 100
0.375 100 0.75 100 1.5 100
0.5 100 1.0 100 2.0 100
0.625 100 1.25 100 2.5 100
0.75 100 1.5 100 3.0 100
0.875 100 1.75 100 3.5 100
1.0 100 2.0 100 4.0 100
1.125 95.4 2.25 99.7 4.5 99.6
1.25 92.2 2.5 99.7 5.0 9.6
1.375 90.1 2.75 99.6 5.5 99.5
1.5 85.7 3.0 98.9 6.0 98.8
1.625 81.9 3.25 96.8 6.5 98.5
1.75 77.9 3.5 9.6 7.0 9.8
1.875 74.8 3.75 9.1 7.5 91.6
2.0 70.2 4.0 90.1 8.0 79.5
2.125 68.1 4.25 83.7 8.5 71.0
2.25 59.0 4.5 79.9 9.0 69.2
2.375 54.3 4.75 65.8 9.5 56.9
2.5 49.3 5.0 59.4  10.0 52.9
2.625 48.9 5.25 50.5 10.5 51.9
2.75 2.5 5.5 49.5  11.0 30.3
2.875 39.6 5.75 47.0 11.5 29.8
3.0 38.2 6.0 459  12.0 29.5
3.125 33.3 6.25 412 125 27.7
3.25 32.3 6.5 32.7  13.0 27.2
3.375 30.2 6.75 30.3  13.5 26.4
3.5 26.1 7.0 30.2  14.0 25.8

2.3.3  WRPRFIE AT AR AR

W CTED R 1.5 g 1, FH2 000 mlL 0.05 mol/L
MR 1000 mL  0.10 mol/L #: #2500 mL  0.20
mol/LER PR 2% 280 1) 52 6 A= A W B R R AT 75442, 71342
I 1 b, FRAEMREE AT 4 k. F PR 2R S IR T B )
EAT Cu®* WP SR, SIEIR 45 AT 1) 2.3.1, B S AR AR
AR JEE T W A 7500 P 2 205 AL P 5% T, A0 95 T A S R )
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Table 3 Regenerated result of different concentration of regenerated agent

CHal W 1R 2 KL 3 4 R
/mol* L.~ g/mmol*g™"  /mmol*g ™! ul % q/mmol*g~! ul/ % q/mmol*g~! ul/ % q/mmol*g™! ul %
0.05 0.5406 0.5206 96.3 0.5303 98.1 0.5209 96.4 0.4508 83.4
0.10 0.5362 0.5207 97.1 0.5295 98.8 0.508 5 94.8 0.4515 84.2
0.20 0.5315 0.5221 98.2 0.5275 99.2 0.5202 97.9 0.436 8 82.2

TR PS8 T A 25 R 5 AN K, MR 7 A6 1) A R 2
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Fig.5 Effect of regeneration of biosorbent on adsorption of copper
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Fig.6  Competitive adsorption of four kinds of ions
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Table 4  Experiment on competitive adsorption of four kinds of ions

[ W B 1k 2 i 3L 4 L

Fh g/mmol*g~! g/mmol*g™! ul % ¢/mmol*g~! ul% q/mmol*g~! ul/% g/mmol*g™! ul %

Ph?* 0.0959 0.0958 99.9 0.0958 99.9 0.0948 98.9 0.0921 96.0

Cu®* 0.3017 0.2860 94.8 0.2829 93.8 0.2759 91.4 0.244 8 81.1

Znt* 0.256 4 0.2532 98.8 0.2537 98.9 0.2433 94.9 0.2220 86.6

Cd** 0.1430 0.1370 95.8 0.137 1 95.9 0.1373 96.0 0.0989 69.2
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