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STUDY ON TREATMENT OF WASTEWATER CONTAINING
AROMATIC COMPOUNDS BY IMMOBILIZED LIVING CELLS

[ .~ o B OB E
Susumu HASHIMOTO*, Masanori FUJITA*

ABSTRACT: It was investigated to treat the wastewater containing phenol and salicylate using both
phenol degrading bacteria and recombinant degrading phenol and salicylate immobilized in polyvinyl
alcohol (PVA). Immobilization of living cells was suggested to mitigate the inhibiting action of
phenol. Using immobilized phenol degrading bacterial cells, high phenol loading operation could be
achieved in comparison with suspended cells or activated sludge such as 3.0g/f-day of volumetric
loading. Salicylate degrading gene from NAH plasmid was transformed into phenol degrading
bacteria and recombinant degrading both phenol and salicylate was breeded. Using activated sludge
with recombinant cells immobilized in PVA, wastewater containing both phenol and salicylate could
be treated effectively. Stability of plasmid in the recombinat was also investigated under conditions
with or without selection pressures. It was concluded that immobilization of special kinds of living
cells such as phenol degrading bacteria and/or recombinants containing aromatic compounds
degradation-genes has many advantages for wastewater treatment.

KEYWORDS: IMMOBILIZED LIVING CELLS, PHENOL AND SALICYLATE ‘DEGRADATION,
RECOMBINANT, ACTIVATED SLUDGE WITH IMMOBILIZED CELLS
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D SEHEKR T x / —IWHRIZIX, Acinetobacter calcoaceticus AHH&”, T/ —=nEHYF
B DR EIZI1E, Pseudomonas putida BHHEB) DRBEREREKRTH D P putida BH-M 218 (7
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MgSO0, - 7H,0 200mg, FeCl; 20mg, NaCl 100mg, CaCl, 100mg 24 & VK 1 1 ICIEM L 12D
(pHT7.6) 2R oo &7z, ARBIKELT, AX+2X400mg, X7 b~ 600mg, NaCl 30.3mg,
KCl 140mg, CaCl, 1854mg, MgS0, 20.5mg, NaHCO, 21.0mg %A1 & VA#MK 1 L ICEBE LI HO
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5g, NaCl 5g, Glucose 1g 2 A A YRMWK LIIHEE LT, PBVEENEERTE ML, L H#
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Fig.1 Effects of Initial Phenol Concentrations
on the Degradation Coefficient of the Phenol Fig.2 Daily Changes of Characteristics of Immobi-

in Both $uspended and Immobilized Cells. lized Cell in Continuous Phenol Treatment.
Symbol ! 'O, Suspended cell ; ®, Immobilized Symbol : O, Specific Respiration Rate; ®, Wet
cell. Weight of Bead; #, TKN Content of

Bead; —---, Phenol Loading Rate.
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Fig.3 Daily Changes of Phenol Concentrations Fig.4 Effects of Volumetric Phenol Loadings on
of Both Influent and Effluent in Continuous Pheno! Removal Efficiency and Effluent Phenol
Phenol Treatment. Concentration.

S_ymboli @, Phenol Conc. of Effluent; Symbol : @, Phenol Removal Efficiency;
---, Phenol Conc. of Influent. O, Phenol Concentration of Effluent.
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Fig.5 Time Course of Activated Sludge Cell in
Treatment of Wastewater Containing Phenol
and Salicylate.
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Fig.7 Time Course of Phenol Degradation in
Treatment of Wastewater Containing Phenol
and Salicylate.

Symbol : O, Activated Sludge;

®, Activated Sludge with Immobilized
Recombinant.
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Fig.6 Time Course of TOC Removal in
Treatment of Wastewater Containing Phenol

and Salicylate.
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Fig.8 Time Course of Salicylate Degradation in
Treatment of Wastewater Containing Phenol
and Salicylate.
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Tx /)~ BLUY Y FVBRBE, £ 100mg/l & 500mg/ LIl OV THRABICOBERLT-1, Thb
DOHRLAHET 2720, SEBRICHSVTEEKEBE ORE L & O BB O I8 EE « (//day)
Ry, F7, TOC, 7=/ —nBIUH+) FLBREBEORKENLID, ZhOoNIOBHREINEIET
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BES, FREOENKEM T, $7, REEN O SBRECHBELREL, FREOFSEL -1, &
i, VY FABROSBTEDOENBEETH - 12,

Table 1 Summaries of Specific Growth Rates and 90 % Removal Times in
Treatment of Wastewater Containing Phenol and Salicylate.
N
Phenol & . Activated Sludge with
Item Salicylate Conc. Activated Sludge Immobilized Recombinant
100 mg/! 8.06 1/day 10.03 1/day
#’ 300 " 6.22 " 8.64 "
500 " 3.82 " 7.10 "
Tyo 100 mg/! 29 hours 17 hours
of 300 " 33 " 27 "
TOC 500 " 42 ” 38 "
Tyo 100 mg/! 15 hours 9 hours
of 300 " 32 " 16 ”
Phenol 500 " 42 " 38 "
Tos 100 mg/! 23 hours 9 hours
of 300 ” 33 ” 11 "
Salicylate L 500 " 41 " 14 "

# . Specific Growth Rate at Early Log Phase.
Tyo : Times Required for 90% Removal of Each Substrate.
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