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Fig 2 XPSof Znz (A) and O (B) on the surface of ZnO UFP

calcined at 320
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UFP at roam temperature
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Fig 4 The low tanperature EPR ectra of ZnO UFP calcined at 320(A), 430(B), 550(C) and 700 (D)
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Fig 5 Therelationship between concentration of reactant on ZnO UFP calcined at 320(a), 430(b), 550(c)
and 700  (d) and irradiation time for the heptane systam (A) and D2 systam (B)
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Electron ic Paramagnetic Resonance Character istics of ZnO Ultraf ne
Particlesand Their Photocatalytic Performance
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UN Xiao-Jun', CA IWeiM in', XU Ying-Kai*
(1 Dept of Enviroomental Sci & Eng. , H arbin Insti of Tech , H arbin 150001, China; 2 Anal Testing and
Exp. Center, JilinUniv. , Changchun 130021, China; 3 D ept of Enviroomental Sci and Eng. , JilinU niv. ,
Changchun 130021, China; 4 Institute of Chanistry, ChineseA cadany of Sciences, B eijing 100080, China)

Abstract EPR propertiesof ZnO ultrafine particles(U FP) and their photocatalytic activitiesw ere studied
by usng XRD, TEM, XPS and EPR. Realts show that U FP obtained by calcining the precursr, zinc
carbonate hydroxide at 320, 430, 550 and 700 , have sizesof 13 5, 19 3, 26 1 and 38 5Mm, repec-
tively, w ith wurtzite structure attached to the hexagonal systan. Reaultsal show that at room tempera-
ture ZnO U FP had a significant EPR signal w ith single line resulting from theO® deficiencieson the sur-
face of ZnO U FPw hich can cgpture and trap electrons © as to form a in resurcesw ith S= 1/2. T heir
EPR intensity decreased w ith the increase of their sizes But at the liquid nitrogen tamperature, the EPR
had six hyperfine structures resulting from the hyperfine interaction betw een the electrons traped by O*
deficiencies and the 'O magnetic nucleusw ith 1= 5/2 attached to the abrbed oxygen on the surface of
Zn U FP. Thephotocatalytic activitiesof ZnO U FP decreased as their EPR intensity decreased during the
process of photocatalytic oxidation SOz and C7H1s, suggesting that oxygen deficiencies on the aurface of
ZnO U FP played an mportant role in photocatalysis
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