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Removal of Dyes from Aqueous Solution Using Nocardia as a Biosorbent

Dong Wook Kim'
Kongju National University, Budae-dong, Cheonan-si, Chungcheognam-do, Korea

This research was to investigate the removal of dyes from aqueous solution by Nocardia biomass. Bio-
sorption of basic red 46 by Nocardia cells occurs rapidly, reaching steady-state levels in one day after dye dos-
ing. Biosorption for reactive dyes was enhanced with decrease in pH, which was likely because the biomass
functional groups at acidic pH and the positively charged site could bind the negatively charged group of dye
molecules. The Nocardia cells with different growth rate condition in continuous culture affect their cell sur-
face properties governing the adsorption capacity of dyes. Batch dye-sorption isotherms for basic red 46
showed that Nocardia cells harvested from the chemostat cultures at a dilution rate of 3.33d™! have significantly
higher metal sorption capacity than that of cells growing at 1 and 0.67d"! This indicates that Nocardia cells with
a higher growth rate have higher sorption capacity.
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Table 1. Constituents of mineral salts medium

Constituent Conc. (g/L)
NaCH5CO00-3H,0 2.305
(NH,),S0, 1.000
Na,HPO, 2.840
KH,PO, 2.720

Table 2. Constituents of hunter's solution

Constituent Conc. (g/L)
Nitrilotriacetic acid 10.000
CaCl,2H,0 2971
(NH¢Mo,0,,4H,0 0.010
MgSO, 14.150
FeSO,7H,0 0.100

Metals 44 50 mL/L

[Caution] Hunter's solution preparation: dissolved all
constituents of except MgSO, into distilled water and then
adjust to pH 6.6~6.8 with KOH. Add MgSO, gradually
while continually pH 6.6~6.8.

Table 3. Constituents of metal 44

Constituent Conc. (g/L)

EDTA(disodium salt) 2.500
ZnS0O,-7H,0 10.95
FeSO,7H,0 5.000
MnSO,H,0 1.540
CuS0,5H,0 392.0
Ca(NOy),4H,0 2.160
Na,B,0,10H,0 177.0
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Fig. 1. Schematic diagram of fermentor.
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22, Y=

B Ao AE basic red 46, acid red 6, reactive
red 17 o}2AIG ] HES AREEIAITH

Basic red 46, acid red 6, reactive red 17 955
& 27 1ge Fst 1] SRl Ho] 27s=S
1000 mg/LZ 3} Stock solutionS YHESIT} o] o)
NaOH¢} HNO,E ©l&3le] pHE ZH 3T

2.3. ¥z S3AH
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Nocardia celld] A& E9 A&£5E uH-27]ete]
Nocardia cell EHe] As}eHA EAJo] b2 552
Hrislz] Sl e TR AFAIZe] AR
At} Chemostat A|=FIWe] FulSat= Nocardia
o el 4 stollA N. amarae2] thFet 4%
H7] 93l shte] wkg71olA e Al FAl
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pHE 72 ZA L 30°Colq 241)7F FoF X8k wwtk
stk wy & FARE 958 vlo] enjAE e
st7] 918 045um " ARESl oAFSHAIL ofH e
UV-spectrophotometer (Hach DR4000)S ©] &3l A
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mg/Le] basic red 469} reactive red 179] H&ol of
3 AEFAEEES s

250 WE Nocardia®l S35 vH2E 93l 10°C,
20°C, 30°C, 40°Co} 50°Ce] &xx710l4] 27| pHE
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red 65 thdo= FAREASA. oln] 7] dEs=
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red 17¢] Z+ 9485 pH79 Z7I4 1, 3,5, 7, 9
mg/Le] tl F%9] Standard solutionS WHEo] &
Augs 2ARE A3 7z 530, 512, 544 nmSiTt.
UV A4 71719 A8 7Fss s% 9ol 557]
el 2E 99 FEE 10mgL o[WZE 3t A}
£33
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Nocardia vlo] Qm)|2=9] S35 basic red 463} HHj
o] 73R pHZt F/VEE SRl AAsilth 7
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Fig. 2. Effect of pH on dye sorption by N. amarae.
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Fig. 3. Effect of temperature on dye removal capacity of
N. amarae cells.
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Fig. 4. Effect of stirring rate on dye removal capacity of V.
amarae cells.
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oA viFE Nocardia vio]l2mi2=o] AEAAES
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Fig. 5. Biosorption kinetics for basic red 46 on N. amarae
cells.
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Fig. 6. Isotherms of basic red 46 on N. amarae biomass at
different specific growth rates.
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% W3} basic red 462 982 A% pH/F UK
o w2} §&%50] S7FsIATE v reactive red 179]
Nocardia ¥FolQm|2=9] 2352 pH/F S7HTE &
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