J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 37, No. 1, pp. 1-10 January 2024

doi: https://doi.org/10.4313/JKEM.2024.37.1.1
ISSN 1226-7945(Print), 2288-3258(Online)

Academic Progress Report

SL=E 35 &35 F LI XS g8
REMICH Z 7|8 M A X} L S
Lzt A S
A-g et &thetin kg 2ot

Recent Progress of Developing Next-Generation Electrochromic Windows from

Plasmonic Metal Oxide Nanocrystals

Janghan Na, Sungbin Kim, and Sungyeon Heo

Department of Chemical and Biomolecular Engineering, Seoul National University of Science & Technology, Seoul 01811, Korea

(Received November 1, 2023; Revised November 8, 2023; Accepted November 10, 2023)

Abstract: Direct use of sunlight through the glass windows is an efficient way to reduce the energy consumption related to the
heating, cooling, and lighting. Introduction of near-infrared modulating properties through colloidal doped metal oxide

nanocrystals into the classical electrochromic materials accelerates the development of next-generation electrochromic devices.

There has been a steady enhancement in the performance of electrochromic devices, necessitating a review of the recent progress

in next-generation electrochromic devices employing doped metal oxide nanocrystals. This review provides an overview of the

current developments in next-generation electrochromic smart windows utilizing colloidal doped metal oxide nanocrystals, with

a focus on the key factors for achieving these advanced windows. Colloidal doped metal oxide nanocrystals are a crucial

component in realizing and bringing to market the next generation of electrochromic windows, though further research and

development are still required in this regard.
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Fig. 1. (a) Operation mechanism of type III electrochromic devices with thin-film battery-type configuration and (b) four important factors

for realizing next-generation electrochromic windows.
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Fig. 2. Schematic of (a) polaronic formation from conventional materials and (b) localized surface plasmon resonance absorption from
doped metal oxide nanocrystals [Reprinted with permission from ref. [19]. Copyright (2022) American Chemical Society].
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