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Development of extremely facile method for surface modification and coating
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We proposed the rotary evaporator (RE) method as a fast, simple and
environmentally friendly surface modification technique using coupling agents for powder materials,
and obtained the following results. 1) In the surface modification of iron oxide and zinc oxide
powder by silane coupling agent, the treatment is performed with the theoretical amount of modifier
(the ratio to the mono-molecular layer formation, R=1) that covers the full surface. 2) The type of
solvents used for the modification treatment affects the hydrophobicity of treated samples. 3) It is

effective to add water to alcohol solvents. 4) The surface hydrophobicity increased with time
during long-term storage by the turnover phenomena of surface-modified film for the samples with R>
1. 5) Fruitful basic knowledge for continuous industrialization process.
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Fig.1 Dispersive property of modified Fig.2 Cls XPS spectra of original (a)
sample, ODTES@CFe-1. and modified (b) samples.
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Fig.3 Dispersive property of ZnOl surface-modified with ODTMS
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Tablel Conditions of surface modification
and the PHI results.
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Sample name |RUN| Solv. | R Temp. ﬂ”? PH
/ /min
ZnO1/ODTES-R-3 1 | EtOH | 2.10 60 0 25
ZnO1/ODTES-RU-4 2 | EtOH | 1.05 60 0 25
ZnO1/ODTES-RU-5 3 | EtOH | 0.70 60 0 15
ZnO1/ODTES-R-7 4 | EtOH | 2.10 60 30 30
ZnO1/ODTES-RN-7W | 4W 40
ZnO1/ODTES-R-16 5 | EtOH | 0.61 60 5 5
ZnO1/ODTES-R-18 6 | MCH | 0.61 80 5 30
ZnO1/ODTES-R-19 7 Hep | 0.61 80 5 35
ZnO1/ODTES-R-20 8 Hep | 0.61 60 5 35
ZnO1/ODTES-R-21 9 Hex | 0.61 60 30 35
ZnO1/ODTES-R-22 10 | Hex | 0.61 60 5 35
ZnO1/ODTES-R-23 11 | Hep | 1.00 60 5 35
ZnO1/ODTES-R-24 12 | Hep | 1.50 60 5 35
ZnO1/ODTES-R-25 13 | Hep | 1.00 60 30 35
ZnO1/ODTES-R-26 14 | Hep | 1.50 60 30 35
ZnO1/ODTMS-R-1 15 | Hex | 0.61 60 5 35
ZnO1/ODTMS-R-2 16 | Hep | 0.61 80 5 30
ZnO1/ODTMS-R-3 17 | MCH | 0.61 80 5 35
ZnO1/ODTMS-R-4 18 | iOct | 0.61 80 5 35
ZnO1/ODTMS-R-5 19 | EtOH | 0.61 60 5 25
ZnO1/ODTMS-R-7 20 | Hep | 1.00 80 5 50
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Fig.4 PHI and /2920 Is5 against R.
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