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AL =Y. IRl % B B SRR IR K AR B pH (VS 6—91) | ASHIF ST S A K W 2 A vk 45
(pH 7.6) THHAT, A ZR 4 pH H1 0.2 mmol - L™ BERR — S50 -BEMR & NS s M4+
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&1 UPLC BRIERBER
Table 1  Gradient procedures of ultra performance liquid chromatography (UPLC)

Pt )./ min T A/ % sl B/ %
0 95 5
15.0 70 30
15.1 40 60
20.0 40 60
27.0 28 72
27.1 10 90
32.0 5 95
35.0 5 95
35.1 95 5
45.0 95 5

2 R 5

2.1 PPHIKE
A AN S E AL TS IR S IR A S B T E AN 1 R, AT LVE 1A 3 A R A R s
L, IRRIC N P1 P2 ) P3, & P= ka2 1 & e Rl 2245 8 an A 2 .
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Fig.2 MS' spectra of transformation products
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Fig.3 Electrostatic potential charges of some atoms in ceftriaxone
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Table 2 Chemical information of transformation products in ceftriaxone chlorination
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Fig.6 Transformation pathways of cefiriaxone in chlorination process
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Fig.7 Total ion chromatogram of ambient water sample before and after chlorination treatment

(a) blank ambient water matrix without chlorination, (b) ambient water matrix spiked ceftriaxone with chlorination
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Transformation of ceftriaxone in chlorination process:
Products identification and transformation pathways

LI Liping WEI Dongbin” DU Yuguo
( State Key Laboratory of Environmental Chemistry and Ecotoxicology, Research Center for Eco-Environmental Sciences,

Chinese Academy of Sciences, Beijing, 100085, China)

ABSTRACT

Ceftriaxone was targeted to explore its transformation pathways in chlorination process. The results

demonstrated that two reactions occurred during cefiriaxone chlorination, one was oxidation of sulfur atom in

thioether to form sulfoxide products, and the other was electrophilic substitution by chlorine atom on 4-carbon

atom with large negative charge in thiazole ring of cefiriaxone. In addition, we simulated the chlorination

process of trace level ceftriaxone in ambient water matrix. It was found that the proposed transformation

pathways of ceftriaxone in ultrapure water matrix occured in the ambient water matrix.

Keywords: ceftriaxone, chlorination, disinfection by products, transformation mechanism.



