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Anodization of Ti0; with Seawater Electrolyte;
Evaluation of Hydrogen Production in PEC
and Photocatalytic Cr{vl) Reduction

EUNIUNG SHIM-, MINSUNG PARK--, AYOUNG HER-+, HYUNKU 100+, JAEKYUNG YOON-'

xHydrogen Energy Research Center, Korea Insitute of Energy Research, 71-2 Jang-dong,
Yuseong-gu, Daejeon 305-343, Korea
=xDept. of Chemical and Biomolecular Engineering, Yonsei Univ., 134 Shinchon-dong,
Seodaemun-gu, Seoul 120-749, Korea

ABSTRACT

The present works were performed that titanium foil was anodized in various dilution ratios of
seawater and distilled water with 10V external voltage applied, then annealed at 450°C to obtain TiO, on
the Ti substrate. The prepared samples were characterized by instruments (XRD, SEM, and photocurrent) and
used to investigate rate of hydrogen production in photoelectrochemical cell as well as Cr(VI) reduction.
As the results of experiments, the anodized TiO; in seawater electrolytes, which are ranged from 15 to 50
times dilution of seawater, was showed a relatively higher hydrogen production (ca. 97~110 umol/hr—cmz)

and Cr(VI) reduction (ca. 95% reduction).
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Table 1 Quality of seawater electrolyte

Composition Concentration

pH 777

Total Dissolved Solids (TDS, mg/L) 33,600
Salinity (%) 33.09
Hardness (mg/L as CaCOs) 6,450

Sodium (mg/L) 11,809
Potassium (mg/L) 405
Calcium (mg/L) 262
Magnesium (mg/L) 1,210
Silica (mg/L) 43

Chloride (mg/L) 20,181
Sulfate (mg/L) 2,838
Bromide (mg/L) 67
Boron (mg/L) 4.3
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Fig. 1 SEM images of anodized TiO, with diluted seawater
electrolyte (10V, anodized for 45 min at 25°C and annealed at
450C under ambient oxygen, SW : Seawater, DW: Distilled
water).
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Fig. 2 Photocurrent density of anodized TiO, in IM KCl(aq)
with Xenon lamp. Scanning started at a negatively potential
with a scanning rate of 20mV/s (reference electrode-Ag/AgCl,
counter electrode-Pt coil)
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Fig. 3 XRD patterns of anodized TiO; with diluted seawater
electrolyte (@: anatase phase).
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Fig. 4 Time-coursed hydrogen evolution profiles with anodized
TiO; in the various dilution ratios of seawater (SW) to distilled
water (DW).
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Fig. 5 Comparison of Cx{VI) reduction efficiencies with anodized
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