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Degradation of tetrabromobisphenol A and toxicity controlling by
ferrate( VI) oxidizing technology
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Abstract: The work is to investigate the degradation of TBBPA and its toxicity controlling by ferrate ( VI) oxidizing
technology. The effects of oxidant dosage and solution pH on TBBPA degradation was evaluated through the beaker
tests. The variation and controlling of the acute and chronic toxicity was investigated, and the possible degradation
mechanism was proposed. The results of the experiments showed that, TBBPA could be effectively degraded by
ferrate ( VI) oxidation. When the concentrations of ferrate( VI) and TBBPA were both 0. 15 mg/L, TBBPA could
be thoroughly degraded under different pH (6.0 - 9. 0) conditions. The acute and chronic toxicity of water
samples, enhanced at the initial reaction stage due to the accumulation of more toxic organic intermediates, could
be impressively controlled by ferrate ( VI) oxidizing technology with the prolonging of the reaction time. The
optimum pH was 8.0, under which condition the acute and chronic toxicity were decreased to 0. 02 TU and 10.5
TU respectively. The analysis of mechanism showed that the degradation pathway of TBBPA mainly included the
addition reaction, the beta scission, the deprotonating reaction and the debromination reaction.
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Fig. 1 Degradation of TBBPA by ferrate( VI) oxidation
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Fig.2 Variation and controlling of toxicity during the reactions
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Tab.1 Intermediates of TBBPA degradation by ferrate( VI) oxidation
75 R i/ min 43 ELLAE, m/z
Br O g, 252(100) 63(49)
1 2,6 - ZIROKT 6.92 C4H,Br,0
143(19)
2 EF Sl ) 8.04 CH O @:COOH 164(100) 166(58)
3 — T )
; e coon 78(38) 120(34)
CH
;) 213(100) 228(22)
3 T A 9.07 C,sH 60 HO— )¢~ )—OH
. poe CH, 207(54) 84(40)
Br
) . o 292(100) 290(56)
4 2,6 — RO S DY SRR 9.86 CoHgBr, 0 0
279(22) 132(44)
Br
Br
‘ , A . HO 294(100) 297(56)
5 2,6 -0 -4-(1-HIELF)EE 10.06 CyH,,Br,0
B 63(43) 131(18)
Br OH Br
- - 309(100) 73(25)
6 2,6 — “9RXF - (2 - BT ER) K 10.57 CoHyyBr, 0,
279(13)
OH
Br B
. CH, i 451(100) 464 (24)
7 =R A 16.22 CisH3Br; 0, HO C OH
449(90) 466(21)
CH, Br
101 0.20
~ 8r
ik | 0.15
2 -
= 5
. = 010
¥ 4 KE|
‘% =
|
- 0.05
Q 2
0 PR R R SR R |

10 20 30 40 50 60
t/min

B3 ZREMEMIER
Fig.3 Formation of 2,6 — dibromophenol
2.3 SRS
BT 1 B B A HL ] B 01 45 & SCRRIA
WF, 4 7 R ER R A TBBPA 1Rl REPEALEE, 45
RIE s Pros.

ol— . . .
220 240 260 280 300 320
A/mm

4 SEERELFEME TBBPA HER LM ETH
Fig.4 UV absorbance of TBBPA during its degradation by ferrate(VI)
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Fig.5 Possible mechanism of TBBPA degradation by ferrate( VI)
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