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Fig.1 Cyclic voltammograms of GC in different DES and 0.02 mol/L FeSO
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/DES solutions: (a) DES1, (b) DES2, and (c) DES3 
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Fig.2  SEM images of Fe electrodeposited at different overpotentials in 0.02 mol/L FeSO
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Fig.3  TEM image (a), HRTEM image (b), SAED pattern (c), and EDS spectrum (d) of Fe electrodeposited at the overpotential of -1.0 V  
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Fig.4  SEM images of Fe electrodeposited at different overpotentials in 0.02 mol/L FeSO
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/DES2: (a) -0.8 V, (b) -1.0 V, and (c) -1.2 V 

 

�uv
�(�0.8j�1.0��1.2 VE
�Bwx 900 s

yz� SEM {|�¸äs SEM {|\Û	( DES2

���E
�`åÀæç²�èé½Mbc	(�1.0 

V E
�B�yå»sêë�èsé����åÀ	

ß(�0.8��1.2 VE
�Byz�å»sNj�èì

í�>\Øîp�(�1.0 VE
�B®MïG�³ð

�89�ñV	òóäsKôõ����� SEM{|

d�� 4¡�e	+ö�yz�wx�8�aMgh�

÷ø	�������ùú8��åÀ	�¢(£�

¤¥-ûüR¨©ª«¬­dDES2e���E
�`

�wx��8�aM¢g�bc� 

Õ��	-ýþK DES3 ���qrE
�`�

wx��bc�� 5 U^KâãB	 0.02 mol/L 

FeSO

4

/DES3���uv
�(�1.3j�1.35j�1.4��1.5 

VE
�Bwx 900 syz� SEM{|�©�� SEM

���¢	(qrE
�B�yz�������å

À��K~¯�°±���åÀ�8�	´�µ�E

���� SEM´$�·��� 5�¡���	(�1.3 

VE
�B	�89����åÀ��Ò� ��ß	

	E
�´�µD
5�1.35 V6	89&��ú��

���åÀ���
���åÀî���Ò� 	´

�µ�E TEM �·	�
�89�&��ú���

�åÀ�
Òßà�Ò� d�� 6ae	ë���|

�� ����d�� 6be�¾¿
ÀÁÂÃÄ� X

Â�ØÙ�·g��wxyz����åÀ�P³

α-Fe

[22-24]

��ß		E
�´�µD
5�1.4��1.5 V

6	��89�������ùú8�������

åÀd�� 5c, 5de�Ö×�������¢	(£�

¤¥-ûüR-�üZ¨©ª«¬­dDES3e���E


�`���åÀ�8�Mgh�bc� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 5  � 0.02 mol/L FeSO

4

/DES3������	
��
�����
� SEM�� 

Fig.5  SEM images of Fe electrodeposited at different overpotentials in 0.02 mol/L FeSO
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Fig.6   TEM image (a), HRTEM image (b), SAED pattern (c), and EDS spectrum (d) of Fe electrodeposited at the overpotential of -1.35 V in 

0.02 mol/L FeSO
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Electrodeposition of Iron Nanocrystals from Deep Eutectic Solvents: Effects of 

Overpotential and Hydrogen Bond Donor on Morphology 

 

Wei Lu, Mao Yujie, Zhao Xinsheng, Wei Yongsheng, Li Jianwei 

(Jiangsu Normal University, Xuzhou 221116, China) 

 

Abstract: The electrodeposition behaviors of iron were investigated and the effects of overpotential and hydrogen bond donors on the iron 

morphology were also studied in three deep eutectic solvents. The results show that the overpotential has no effect on iron morphology in 

DES1 and DES2. However, the overpotential plays an important role in shape evolution of iron deposited in DES3. In addition, this result 

shows that changing the hydrogen bond donor kind obviously affects the morphology of the iron deposited. The presence of urea hydrogen 

bond donor is conducive to the formation of film with flake network structure; and ethylene glycol hydrogen bond donor can facilitate the 

formation of quasi-sphere; the synergy of ethylene glycol and malonic acid is beneficial to the formation of hollow nanospheres and yarn 

ball-like nanoparticles. 

Key words: iron nanocrystals; electrodeposition; deep eutectic solvents 
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