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Abstract Superconductivity was discovered in 1911. Due to the greatly potential applications of superconducting materials
and superconducting techniques, researchers from physical, chemical, and materials sciences have been working hard to
achieve new superconducting materials with high superconducting transition temperature and even up to room temperature.
Meanwhile, the surface/interface issue in superconducting materials has been paid more and more attention. In this paper, a
brief summary is made about the previous works on the surface adsorption of copper-oxide superconductors. Then, interface
effect is introduced and demonstrated to play an important role in increasing transition temperature and clarifying the super-
conductivity mechanism in superconducting films. The importance of the surface/interface effect is largely highlighted in the
research and development of the superconducting materials.
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Figure 2 Kinetics of water adsorption on to YBCO
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Figure 3 Thermogravimetric analysis of YBCO: (a) prior to water
adsorption (no water adsorption); (b) physical adsorption; (c) chemical
adsorption
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Figure 4 Adsorption effect on elemental composition of surface layer of
YBCO with (a) 6=0.00 and (b) 6=0.33
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Figure 5 Temperature dependences of the direct resitance of YBCO (1)
before and after adsorption of H,O molecules for (2) 240 and (3) 480 min
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Figure 6 Temperature dependence of the apparent specific surface are
of the studied superconducting powder for the adsorption of oxygen,
argon and nitrogen. The data on the adsorption of oxygen in an external
field H=30 mT are also presented
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Table 1 Surface coverages for redox active adsorbates

Surface coverage” /

Ligands (Fc: ferrocenyl) (X10°° mol/em?)

formula No. ceramic Thin film
FcC(O)NH(CH,)sNH, (alkyl amine) 1 4 2
Fc(CH,)sNHCHj (secondary amine) 2 0.7 0.2
Fc(CH,)sN(CHj), (tertiary amine) 3 0.5 0.05
p-Fc-CsH4NH, (aryl amine) 4 0.4 0.02
FcC(O)(CH,)oSH (thiol) 5 2 0.9
(FcC(O)(CH,)108): (disulfide) 6 0.5 0.03
Fc(CH,)sSeH (selenol) 7 0.7 0.1
FcCH,OH (alcohol) 8 NS NS
(FcC(O)NH(CH,),) (amide) 9 NS NS
FcO(CH,),PPh; (phosphine) 10 NS NS
FcC(O)(CH,)sN; (azide) 11 NS NS
Fc(CH2)6CN (nitrile) 12 NS NS
FcC(O)NHCH,CsHyN (pyridine) 13 NS NS
FcC(O)(CH,)sBr (bromide) 14 NS NS
FcC(O)(CH,);Cl (chloride) 15 NS NS

© 2015 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

“ All data reported in this table were calculated from cyclic voltammetry per-
formed in 0.1 mol/L n-BuyNPF¢/CH;CN. All electrodes were modified in ca. 1
mmol/L CH;CN solutions of the adsorbates. * No significant surface coverage
was measured.
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Figure 9 Resistivity vs. temperature curves acquired for YBCO film:
(A) before; (B) after 18 h soaking in a 1 mmol/L solution of molecule 1
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Figure 14 MBE-growth of high quality FeSe films on graphene substrate
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