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Producing hydrogen by solar water splitting is a promising approach for sustainable fuels supply.
Therefore, it is highly important to develop low-cost and highly efficient photocatalysts for water
splitting. In this thesis, the author fabricated and characterized a series of 1D semiconductor
nanorods and nanowires based on CdSe, CdS and CdZnS. These novel photocatalysts showed
high activities for visible-light driven hydrogen production with the assistance of co-catalysts and
the presence of sacrificial electron donor. The high activity obtained here is ascribed to efficient
spatial charge separation due to the 1D nanostructure, Based on these results, the loading of dual
cocatalysts has proven to be a powerful strategy in improving the activity of 1D semiconductor. It
was also found that surface P-doping into CdZnS enables remarkable improvement in
photocatalytic activity and achieved a high AQE of 89%@420 nm.

This thesis was well written and organized. The performance reported is impressive. The
materials obtained by the author were properly characterized and the conclusions are solid, which
are well supported by DFT calculation, PL and transient absorption measurements. Based on the
above considerations, I recommend Khakemin Khan for his doctoral dissertation defense.
However, the following points should be addressed to improve the quality of the thesis.

-P19, the first sentence, “Besides, BiVO4 the spatial charge separation was studied in detail..”
needs to be revised.

-The titles of chapter 3 and 4 are typical for a research paper instead of a Ph.D. thesis.

-P58, line 5, Co(NO3)3 hydrate was wrongly written as Co(NO)3 H202.

-Last sentence of P78, “This may be due to multiple distributed centers of recombination on their
surface”, the meaning of “their” is not clear.

-P95, please give the full name for “EF” (2" paragraph).

-P97, in section 4.2.1.2, the lattice distance of CZS-P was found larger than that of CZS. The
author also claiin that the crystal lattice shall be contracted in case of a higher radius of the
attacking foreign atom than that of the substituted atom in the host crystal. This explanation seems
contradictory to the observation?

-P76, the title of 3.2.4.1 is “Transmission electron spectroscopy” and the title of 4.2.1.2 is
“Transmission electron microscopy”, please unify these titles.

-In 4.2.4 of P99, 1 don’t think the obtained p-doped material is a kind of “gradient P doping”.
-P128, description of AQE, “20 percent to 37 percent” should be written as “20 to 37%”.

-Section 6.1, I suggest the author to shorten the summary for item 1 and 2.

-P111, 4.2.10.2, the term “is located” was repeatedly written by the author,

-P119, line 9, 2* should be 2+,
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