
 

 

 University of Groningen

Molecular upconversion for photovoltaics
Zou, Wenqiang

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2015

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Zou, W. (2015). Molecular upconversion for photovoltaics. [Thesis fully internal (DIV), University of
Groningen]. University of Groningen.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 23-05-2023

https://research.rug.nl/en/publications/1e616c5c-4d06-436c-8674-7a9f77ae5fb2


Stellingen 

behorende bij het proefschrift 

Molecular Upconversion for Photovoltaics 

Wenqiang Zou 

(1) The efficiency of the known upconversion materials is still very low; however, this 

also promises great potential for making improvements. 

(2) For practical solar cell application, new upconverters with strong and broadband 

absorption, low excitation energy and high upconversion efficiency should be 

developed. 

(3) Broadband sensitization with NIR dyes, in combination with higher quantum yield 

upconverters, would change upconversion from an academic and exotic 

phenomenon into realistic and viable tool for increasing the efficiency of 

photovoltaic devices. (This thesis) 

(4) The ligand-exchange reaction of colloidal NCs described by Dong et al. is likely 

reported inaccurately, because the reagent NOBF4 is insoluble in DCM at room 

temperature. However, by mixing 5% DMF to DCM, the reaction goes well. (Dong, 

A.; Ye, X.; Chen, J.; Kang, Y.; Gordon, T.; Kikkawa, J. M.; Murray, C.B. J. Am. 

Chem. Soc. 2011, 133, 998) 

(5) Green light is desirable on upconversion spectroscopy, however, when 

NaYF4:Yb,Er nanoparticles are added to a P3HT blend, they had better not emit 

any light.  

(6) Knowledge of organic synthesis for material scientists is like sugar for the Chinese 

cuisine. Sometimes you cannot make nice meal without it. 

(7) Crystalline silicon based solar cells are actually not fully green. The manufacturing 

processes consume a lot of energy and have negative environmental impact.  

(8) If you cannot change things, just take them as they come. 

(9) The pronunciation of an “r” in Dutch sounds amazing, but it is really difficult.    

(10) 塞翁失马焉知非福 (Misfortune may be an actual blessing). 


