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Efficient Oxidative Degradation of Tetrabromobisphenol A by Silver Bismuth

Oxide

CHEN Man-tang' , SONG Zhou', WANG Nan', DING Yao-bin', LIAO Hai-xing’* , ZHU Li-hua'"

(1. College of Chemistry and Chemical Engineering, Huazhong University of Science and Technology, Wuhan 430074, China; 2.
College of Chemical and Environmental Engineering, Yangtze University, Jingzhou 434020, China)

Abstract: Silver bismuth oxide( BSO) was prepared by a simple ion exchange-coprecipitation method with AgNO, and NaBiO, -2H, O as
raw materials, and then used to oxidatively degrade tetrabromobisphenol A(TBBPA). Effects of the molar ratio of Ag/Bi during BSO
preparation and the BSO dosage on the degradation of TBBPA were investigated. The results showed that under the optimized conditions
(i. e., the Ag/Bi molar ratio of 1: 1, BSO dosage of 1 g-L.™"), 40 mg-L™" of TBBPA was completely degraded and the removal of
total organic carbon achieved more than 80% within 7 min. The degradation intermediates of TBBPA were identified by ion
chromatography, gas chromatograph-mass spectrometer and X-ray photoelectron spectroscopy. The degradation pathway of TBBPA
included the debromination, the cleavage of tert-butyl group and the open epoxidation of benzene ring. Based on a quenching study of
NaN, , singlet oxygen was proved to play a dominant role in the TBBPA degradation.
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Fig. 2 Kinetic process of TBBPA during its oxidative degradation
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Fig. 3 UV-Vis spectral changes of TBBPA during

its oxidative degradation by 1-BSO

2.3 HREREEIR HEXT BSO PERER)

K6 Hhie T AN [l 4R B P 7K L i 485 19 A-BSO (A
$70.01,0.025,0.05,0.1,0.2, 1 % 5)7EWE R
1 g-L™" 41 F EALFEf# 40 mg-L~" TBBPA Ay
Bl RRIEN, BEAG R AR EE IR EL IS T, TBBPA 1)
A il T RS0 s (F Y AR B BE R LR B 10 U,
YRS KR BINEE SR L, TBBPA (1) A i 3 JBE 12 75 A K
W, PR, DU HIAR SR EE R TR 12 1Y SRRl 45
BSO.

2.4 BSO JHHEEXT TBBPA R it BE 4 52 1

K7 7€ TBBPA [H] UG W JE 40 mg-L ™" Y,
BSO M#m X TBBPA [ SRR, rhn]
I BfZE BSO FHAR (38 i, TBBPA 1Y [ fife 18 i 328 17



212 oo OB % 36 &
24X 10 —0— NaBiOs —A—0,05-BSO —%— 1-BSO
—8—001-BS0  —0—0.1-BSO —&—5-BSO
."1['1 —A—0.025-BSO  —4>—0.2-BSO
f\
2.0%10¢ F [ L0 TP ee— o
|| N hﬂﬁ_ﬁ"so
[ \ L
@ [ BSO used 0.8 A\
8 1.6X10° [ : \ b
3 [ .
- | | M\
[ | BSO fresh A
[ 06 4 \ *‘-\ A
12X 10* | N <>\<> A
s \ A
. .- 4 Hl,.W‘\A”"«L’q’Fl ° \ <, I
I A " o g 04 —TQ} \ T —a
-
8.0x10° | J \
60 65 70 75 80
il

Hitrfl/eV

4 =LA TBBPA BI/5 BSO B XPS & E
Fig. 4 XPS spectra of BSO before and after
the oxidative degradation of TBBPA

100

80 - //=
»

TOCEERF/%

40

20

0 2 4 6 8 10
t/min

=

5 BSO |{LF£#E TBBPA 3125 TOC HIZEK
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Fig. 6 Effects of different BSO with varied Ag/Bi molar ratio
on the degradation rate of TBBPA
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Fig. 7 Effects of BSO dosage on the degradation rate of TBBPA
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TBBPA (%) FE 236 M A 3L, SR, 78 10 mmol - L~
NaN, fAZERT, TBBPA 1) 5 fift o 5 B {2 A8 12 | ) 5
min FYPFERE R 100% BRI% A 46. 25% , X 1 B FRLEL
ST BSO [ fi TBBPA 1y it 72 vh & 4% 3% & B4R

FH. BSO F%f# TBBPA i, BSO Hr i) LA B
IR =M il TR) B 308 o o s B A8 A X 5 i
AEE TSR, LA S I R R, AT
A L% f# TBBPA.

F1 GC-MS X7 TBBPA FfRF= K hiEr=4"
Table 1 ~ GC-MS identifications of intermediates during the degradation of TBBPA with BSO

ﬂﬁ/ﬁ\% ﬁ FATE]/ min m/z ZERY R
tetrabromobisphenol A ( TBBPA) 34.08 544 (688) @
2,6-dibromo-4-( prop- 1 -en-2-yl ) phenol 13.53 292(364) @
2 ,6-dibromo-4-isopropylphenol 15.30 294(366) @
2-(3,5-dibromo-4-hydroxyphenyl) acetic acid 15.51 310(382) @
2 ,6-dibromo-4-(2-hydroxypropan-2-yl) phenol 15.85 310(454) ®
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