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Abstract Selecting 17a-ethynylestradiol (EE2) as the target pollutant and TiHAP as the catalyst, comparative
studies of the photocatalytic degradation of TiHAP and TiO, were conducted, and the influencing factors and
intermediate products were also investigated. The results show that the EE2 degradation rate by TiHAP film was
faster than that by TiO, film. The EE2 degradation rate of TiHAP remained the same with the increase of Fe®"
concentration, but decreased with the increase of FA concentration. For TiO,, the EE2 degradation rate initially
increased and then decreased with increasing Fe*>* concentration, and increased with increasing FA concentration.
The photocatalitic degradation intermediates of EE2 by TiHAP were identified by LC-MS". The results show that
nine kinds of intermediates were identified. Compared with TiO,, more kinds of intermediates were identified for
EE2 photocatalytic degradation by TIHAP. Transformation of the phenolic moiety, hydroxylation, ring opening and
carboxylation, and carboxylation were the primary reaction pathways.
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Table 1 Experiment data of BET
AL HeRE A/ (m*g ™) AL (em®g ™) L4 /mm kA /am
TiHAP(N) 51.48 11.83 29.04 5000
TiOy(Ny) 55.33 12.71 24.35 12
TiHAP(H,0) 51.08 15.21 5.30 5000
TiO,(H,0) 57.94 17.25 3.09 12
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Table 2 Concentration variation of Fe*" and FA during photocatalytic degradation
(2 Fe’/(mg'L™) FA/(mg-L™" TOC)
B 0.00 L12 2.80 5.60 0.00 2.50 5.00 7.50
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Fig. 7 Average LC-MS spectra of intermediates peaks
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Table 3 Main intermediates in EE2 degradation
LY mlz {4 B3 i [ /min MS/MS (A m/z) P ARR
A 295 39.0 267 (A28) EE2
B 31la 32.0 285 (A26) 2-OH-EE2
C 311b 27.0 293 (A18) 6-OH-EE2
D 327 29.5 299 (A28) 2-formyl monoacid EE2
E 309 36.0 281 (A28) 6-ox0-EE2
F 299 35.0 283 (A16) Dienoic EE2
G 359 23.2 315 (A44) 1-Oxo diacid EE2
H 377 23.6 359 (A18) 1-Ox0-4-OH diacid EE2
1 391 23.7 315 (A76) 1-Oxo0-4,5-dioxetane diacid EE2
J 317 19.9 273 (A44) 1-OH dienoic EE2
242 HEIFYERSH T o AR GBS m/z 7R AR, TT LA AR B A

T E R PR 4y 45K, SR LC-MS/ B+, HrAle, A18, A26, A28, Ad4, A62, A72 Fil
MS Zr¥r, R K 9 58 3 s, K9 BR T & A76 53 o1 E 5 0, H,0, CH,, CO, CO»,
Fpep ] ;=) 42 MS/MS T T 0 5 1) 5 B R (CO, F1 H,0), (CO, #1 CO)FI(CO, #1 0,).
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