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Removal of Sulfadiazine from Aqueous Solution
by Potassium Ferrate
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Tongji University, Shanghai 200092, China)

Abstract; The aqueous reaction of potassium ferrate with
sulfadiazine was investigated for evaluating the effects of
ferrate dosage and pH value on the removal of sulfadiazine and
analyzing the mechanism for oxidation of sulfadiazine by
ferrate using LC— HESI— MS— MS. The results showed that
sulfadiazine could be removed by ferrate efficiently. At a pH
value of 7.0, 86.2% of 0. 02 mmol « L™ sulfadiazine was
removed after 10 min oxidation by dosing ©-100 O mmol » L™!
potassium ferrate. However, less than 10% of TOC reduction
was achieved in spite of quick conversion of sulfadiazine. The
sulfadiazine removal efficiency and reaction rate were
increased with the increasing dose of ferrate. The pH value of
the solution had a great influence on the oxidation of
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sulfadiazine and the reaction performed well in neutral and
weak acid condition. The by-products of sulfadiazine oxidation
by ferrate were analyzed by LC— HESI— MS — MS and the
results suggested that a majority of sulfadiazine was not
complete mineralized, but transformed into large-molecule
products, which was in agreement with the results of TOC.
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Fig.1 Effect of different potassium ferrate dosages
on sulfadiazine removal
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Fig.2 Effect of different pH values on
sulfadiazine removal

2.3 BEEBRHNBEEERNT LR

RN pH K 7. 0, T SEXT M0 M BE
0.02mmol - L7', BE&BAAFINER 0. 050 0
mmol « L' 44 F» 10 min Py7KFE TOC AHRT K
B (TOC/TOG,) A LN 3 Pizn. BEE iR A
BIghn, ERRRmEIE LB R EE b, B TOCRET
REABIE . 1550 SRR SR UK B R e AL IR K 4y
TAIY, REABIE, TARERE XTER
B TR MRE , AR BALER GAHW
FERY, TFREBAWHER, HTHTHEERE
HE. BEREEREeT L. EREBRAAL
HERMFE W R R, SRR PIIR R 09 KR
BEET 10008, TOC HEE T ERMET 15X,
2.4 BHBREELREMEETIH

FIH LC-HESI-MS-MS 3§ & $k B 51 S L B IR
W BERY PR IEAT A, R A SR AT R B A
bR RiER. B 4 5 LC-HESI-MS-MS =414 4
BEE, WEIHTT LIS, B SER S AL T e i
P EE R R (m/2) 281 IR, BEER
WS LIRS P Fe(VDF AR R

¢ 1

1.0

0.8

0.6

clcy

0.4

0.2 —— cley 0.2
- TOC/TOC,

IIIIIIIII {)
6 1 2 3 4 5 6 7 8 9 10

#min
3 pH=7.0 B8R REETE KRR 2 0 TOC T84k M 48
Fig.3

Sulfadiazine removal and total organic carbon
{TOC) reduction with reaction time at pH 7.0
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Fig.4 LC- HESI- MS— MS chromatograph of inter-
mediate products of sulfadiazine oxidized by
potassium ferrate
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Fig.5 The proposed sulfadiazine degradation pathway by ferrate oxidation
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