Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2022

Electronic Supplementary Information for

Facile construction of bowknot-like CuQO architectures for improved xylene gas
sensing properties

Wenya Xu?, Minjie Li?, Shuangming Wang?®*, Siyuan Yang®, Jing Cao®, Rui Jiang?,
Mengying Du?, Lifang Zhang?, Yi Zeng*®*

aCollege of Physics & Materials Science, Tianjin Normal University, Tianjin, 300387,
People’s Republic of China

bSchool of Physical Science and Technology, Tiangong University, Tianjin, 300387,
People’s Republic of China

°School of Materials Science and Engineering, Jilin University, Changchun 130012,

People’s Republic of China

Corresponding authors.
E-mail addresses:wsm116@tjnu.edu.cn; caojing@tiangong.edu.cn;

zengyi@jlu.edu.cn.


mailto:xuwenya0213@163.com
mailto:zengyi@jlu.edu.cn

CI.lClz Nucleati(.)n Further oriented
NH40H Aggregation attachment
NaOH Oriented attachment Self-assembly
HZO Self-assembly

Annealing

i -

Fig. S1 The growth mechanism of the bowknot-like CuO precursors and subsequent

annealing process.
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Fig. S2 The XRD patterns of the bowknot-like CuO precursors under different

reaction time.

When 1 mL ammonia solution is added to the copper chloride dihydrate solution,
the mixed solution becomes dark blue, but no precipitation appears. After adding the
sodium hydroxide solution, the mixed solution appears precipitated and turns into a
suspension. Based on the observed experimental phenomena and SEM images of the
precursors, a plausible growth mechanism is proposed. At an early stage of the
reaction, Cu®* can react with available OH to produce Cu(OH), nuclei. The Cu(OH),
nuclei would rapidly aggregate together to form nanowires and subsequently
nanowire assembled sheaf-like structures (the embryonic form of bowknot-like

structures, JCPDS no. 72-0140) by oriented attachment and self-assembly processes


https://www.chembk.com/en/chem/Copper%20Chloride%20Dihydrate

(Fig. Sla and Fig. S2 5 min). After that, the number of nanowires in sheaf-like
structures increases while more sheaf-like structures gradually grow into bowknot-
like structures by further oriented attachment and self-assembly processes (Fig. S1b
and Fig. S2 15 min). After 3h of the reaction, mature Cu(OH), bowknot-like
structures have been formed (Fig. S1c and Fig. S2 3h). The final black CuO bowknot-

like structures are obtained by annealing blue Cu(OH), precursors.
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