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Degradation of brominated flame retardant by the composite treatment of white-rot fu
ngi and ultrasonic irradiation

Sakurai, Akihiko
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The degradation of brominated flame retardant HBCD (hexabromocyclododecane) by the

composite treatment of white-rot fungi and ultrasonic irradiation was investigated. Alpha-isomer of HBCD
was efficiently degraded by the ultrasonic irradiation, and its degradation rate was higher than those of

beta- and gamma-isomers. While the degradation rate of alpha-isomer by the white-rot fungi treatment was |
ower than the other isomers. In addition, manganese peroxidase, which was produced by the white-rot fungi
during shaking culture, was efficiently degraded the HBCD.
As a composite degradation of the HBCD, the manganese peroxidase treatment was carried out just after 10 m
inutes of ultrasonic irradiation. The manganese peroxidase could degrade the HBCD using hydrogen peroxide
produced by the ultrasonic irradiation.
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Table 1
40 200 mL/min
100 mL/min
HBCD 100 mL
4
(85:15, vol) LC/MS
HBCD

@

Bjerkandera sp. L-25
500mL
100mL 30
150rpm
Table 2

HBCD

Tablel Conditionsof ultrasonic irradiation

Parameters Vaues
Frequency [kHZ] 404
Input power [W] 60

Stirring speed [rpm] 400
Airflow rate [mL/min] 100
Temperature[ | 25
Liquid volume [mL] 250
Reaction atmosphere [-] Air
HBCD conc. [mg/L] 0.05

Table2 Medium used for HBCD degradation

Component Conc.

Potato dextrose broth [g/L] 24.0

Polypepton [g/L] 45.0

Glucose[g/L] 10.0

MnSO, 7H,0 [g/L] 241
HBCD [mg/L] 0.05,0.1, 0.5,

0.8, 1.0, 10.0




Table 3 Conditions for HBCD degradation

by MnP treatment
Parameters Value
MnP [U/mL] 15
Mn** [mM] 1.0
Malonate [mM] 50
H,0, [mM] 0.25,0.5,0.75, 1.0
pH 4.5
Temp. [°C] 50
MnP
Table 3 HBCD
(©)
HBCD
HBCD
MnP
4)
HBCD LC/MS

HPLC Agilent 1100
Mightysil RP18 GP (¢4.6x150mm

) 70 mM
: =15 : 85 (vol) 1.0
mL/min
MS LCQ Advantage
ESI Negative
[M-H] 4.55kV
200 -2V.
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Fig. 2 Time courses of HBCD concentration
during ultrasonic irradiation.
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Fig. 3 Analysis of reaction coefficient during
the initial phase of HBCD degradation.
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Fig. 4 Proposed degradation pathway of
HBCD by debromination.
Pink boxes show the compounds detected by
LC/MS.
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Fig. 5 Proposed degradation pathway of HBCD
by ring cleavage.

Pink box shows the compound detected by
LC/MS.
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Fig. 6 Time course of HBCD degradation by
shaking culture of Bjerkandera sp. L-25.
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Fig. 7 Time courses of pH drop and H,0,

formation during HBCD
ultrasonic degradation.
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