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♠ ꜠͎˵͎ 
 

─ ╩ ⇔√Ⱨ◖ ─  
An investigation of a pico hydropower System for low head at agricultural irrigation channels 
 

Ệ ᾕʾ ᴎῬỘ‰ ᶘ ʾ ễ 

Ꞌᾭ ʾ ᴎῬỘ‰ ᶘ ʾ Ῥᶘᴬʾễ  

╦ ʾם ᾥᴒ ᶘʾ ∙ ʾ ᾆẕ ʾ  ễ  
 
1. ─  
┌₈χϵКиϻ˔ʾḕẽⱧ τϢϤʼ Ϝḩ Ϭ ϛοΜϥΥʼ Ộ χ

₯( ЈрЎ)χϵКиϻ˔ψ πΚϥʽζχϢΞσ πχ πψʼ

ṛ τὉ Ὁψ ΰΜΥʼ ₯ᾮτ כּ ᴦ Υ Ψʼ ϞừẍⱲ

χ χ τ πΦϥʽήϣτʼζχ τḩϩϥ ˑχϵКиϻ˔ʾḕẽӪ

꜡Υ σΤϣγΰ βϥχπʼⱱ ᴦ σּזᵓτṄ βϥʽ ᾆẕχ ψʼ◕

Υ Ӭτ ʾ ︢Ḛ πΦϥớ ₯ СЀ χ ӛπΚϥʽ 
 

≤  
2.1  ≢ ⌂Ⱨ◖ ⌐ ∆╢    
(1) ḩ χ ꜘᵓτψ χ ḩ Ю˔ϸΥ ΰοΣϤʼ Ộ

χᵫ Ϭ βϥ τΣΪϥ χӰ ├χ Ϭꜘ€ΰοΜϥ ΰ̔Τΰ

σΥϣ ӗ̓ӬτН˔Іϼз˔рϬ τ Μϥρ ζ̓άτᾯϦ ϞРИ˔иЄ˔Е χ

ЁЬΥ ϘϤʼ Τϣ Υ ϦΤφσΜʽϘθʼ Ṑ τ ϦοΜϥϳϴАЅмϱ

б˔Іϼз˔рψ‰ᴣσθϛʼ ṛ χ ЄІГЭτψ πΦσΜ ζ̔χθϛ כּ

τψ‰῟ ϢϤϜʼ χӰ τếΜάρΥẐϛϣϦϥʽ 

(2)КАЕ π† πΦϥ ἷ ( ͬӟᴞ)ψΜΨνΤΚϥΥʼ▫

Υ ꜘήϦοΜσΜ ʼ τ ΰΜʽΰσΰσΥϣʼ ╥Υזּ ΰοΜϥρΜΞ

άρψʼИ˔ЇΥΚϥάρϬӚꜘΰοΜϥʽ 

(3) Υ kWӟᴞχ ϬὉ ὀχθϛτ σṐṀψ◕ ήϦοΜσΜʽ

ΰΪχꜛᴪ Ом˔ЀрДϰЄдЗ˔χ Ϝ―ΠϣϦϥΥʼ Ω πϜ

ᶊ Υ 5kW ρᵃ ʼ χΩ Ὲ(MPPT)Υ τ

πΦϥΤ Τψ ʼσςχ ΥΚϥʽζχθϛʼ ᾆẕπ ρβϥ

ψꜛᴪ ᾢ ρβϥʽ 
2.2   
(1)  

כּ Ϭᾁ ΰοΜϥ ψ ◕τσϤʼ Ộ 1.2kmχḧτ 22mχ

‰ ₯ΥΚϥʽ τψ 1 τꜘβϢΞτ 1̓0̇20mτ 25cm χ ₯ΥΚϥʽ

τψʼ 2χϢΞτ  (ῡή20)Υ 3mḧᶖπ ΪϣϦοΜϥʽ

Ἱ ψ 3τꜘβϢΞτẄ Ἱ πʼ ήψ1mπΚϥʽ ṍχ ψ0.7m3/s̓

ӡψ700mm πʼ χᴞΤϣ Ϙπψ10 ρσϥʽ 
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͍ χ ₯    ͎ ᵰḢ( ṍ)   ͏ Ἱ 

 

(2) ӽχẸ  

◕ Ͻи˔ФΥ Ϭכּ  ʾ֫ βϥθϛτψʼ ӽ χ ᵔʾẸ Υ ᴦὧπΚ

ϥʽ₈ ʼ ϷрУЇЫр s2010 ˣχᾦόΤΪτᴂΠϥΤθκπʼ

◕χ Ϭ―Πϥᵓs 2019 ˣ̓ ӽχ ρ Ϭ―Πϥᵓ s2024 χxὓ

╣ ΥẶ πʼ ☼ τḩβϥᾁ ᵓχ Υ ϛϣϦοΜϥʽ 

 
3 ─  

₯π πΦʼ χӰ τếΜ ρΰοψʼϣδϭכּ )כּ 4)Υ Ψ►ϩϦ

οΦθʽάϦψ ד χ χ πʼϣδϭ χ֕₢ּכΥᵕ βϥϜχπΚϥʽάχ

ϬṌכּ π►Ξθϛτψʼζχ τ ד Ϭ βϥ ΥΚϥʽϘθʼᴞ

χ꞊ ψ τΚϥάρΥ Ψʼ ʾЮрГЗІΥ ӬπψσΜʽζάπʼớ ṛ

σ ρΰοψʼכּ 5 τꜘβịᶝΪ ꜠ Υכּ ῟πΚϥρ―ΠϣϦ

ϥ ά̔Ϧψ ρ֕₢ּכχḧτӰ Υ βϥІЧ˔ІϬ ΪθϜχπ ά̓ϦϘπχ

ם ♯ᾓπψ χӰ τϢϥЕжУиψḢ╔ήϦοΜσΜʽήϣτʼ χῠ τ

ϢϤʼ Υ ΰοϜʼ χ֕₢ּכϒχ ӡ χ ψ ήΨ ΠϣϦϥʽ

Ϙθʼ χ χϢΞτ Тй˔ЭϬᴞכּ τІжϱЖήδϥάρτϢϤʼ Ϭ

♁ϛγτ ʾЮрГЗІΥπΦϥρΜΞ ϜΚϥʽ  

  
4 ϣδϭ ịᶝΪ 5          כּ ꜠  כּ

 
ₒ ─ ₓ  
˻ᾖ ˼ σΰ 

˻⁯∑ʾ⁯ ᵓṳ˼ σΰ 

˻▀Ộ∞▀ᾂ˼ σΰ 
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ⱪ꜡☿☻⌐╟╢ ♫ⱡ◦כ♩ ─ ≤ ┼─  
Synthesis of metalate nanosheets by solution process and  

the fabrication of porous materials using resulting nanosheets 
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⅔╟┘in-situ 

Pore Formation Control and In-situ Structural Analysis of Monolithic Capillary 
Stationary Phases 
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 Monolithic columns have gained attention as the next generation of separation columns, 

enabling high-speed and high-performance separation at low operating pressure. In general, 

polymer-based monolithic columns have several advantages over silica-based monoliths, 

including the ease of preparation, wide pH stability, and the straightforward modification of 

various functional groups onto their surfaces. These features make polymer monoliths highly 

suitable for developing mixed-mode stationary phases with tailored selectivity. In recent years, 

dendrimers, i.e. highly branched polymers with precisely controlled structures and increasing 

numbers of terminal functional groups with each generation, have attracted attention as surface 

modifiers due to their ability to introduce multiple interaction sites. However, the application of 

dendrimer-type monolithic columns and the comparative evaluation of different dendrimer 
generations remain limited. In this study, dendrimer-type monolithic capillary columns were 

synthesized by repeatedly reacting 1,4-butanedioldiglycidyl ether (BDDE) and ammonia on 

poly(glycidyl methacrylate-co-ethylene dimethacrylate) monoliths. Polycyclic aromatic 

hydrocarbons (PAHs), nucleobases, and inorganic anions were selected as analytes to evaluate the 

chromatographic performance and to clarify the characteristic mixed-mode behavior arising from 

dendrimer functionalization. The objective of this research is to elucidate how dendrimer 

generation and structure influence retention, selectivity, and overall separation behavior in 

capillary liquid chromatography. 

 

≤  
 In preparing the dendrimer-type capillary monoliths, glycidyl methacrylate and ethylene 

dimethacrylate were used as the monomers, while ethanol, 1,4-butanediol, and pure water were 
used as the porogen. 2,2ô-azobis(isobutyronitrile) was used as the initiator, and the capillary 
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column (0.32 mm I.D.) was polymerized in a water bath at 60ęC for 24 h. Subsequently, methanol 

was flushed for 30 min or more, and then the stationary phase was reacted with ammonia in the 

water bath at 80ęC for 1 h. The resulting stationary phase was called 0th generation (0G). After 

that, the stationary phase was reacted with BDDE in the water bath at 80ęC for 3 h and reacted 
with ammonia in the same way to obtain the 1st generation (1G). To obtain the 2nd generation 

(2G) of the stationary phase, the reactions with BDDE and ammonia were repeated once again. 

 

Fig. 1. Chromatographic performance of dendrimer-type monolithic capillary columns in each 

generation using (A) PAHs, (B) nucleobases, and (C) inorganic anions as the analytes. 
Experimental conditions; column: as indicated, 100 Ĭ 0.320 mm I.D.; flow-rate: 3.0 ɛL/min; injection 

volume: 0.2 ɛL; mobile phase: (A) ACN/water: 50/50 (v/v), (B) ACN/water: 90/10 (v/v), (C) 100 mM 

NH4Cl; samples: (A) benzene, naphthalene, and anthracene, (B) uracil and adenine, (C) iodate, 

bromide, and nitrate; wavelength of UV detection: (A) 254 nm, (B) 260 nm, (C) 210 nm.  

 

 As shown in Fig. 1A, three PAHs were separated, and the retention times of the PAHs decreased 

as the number of generations increased. This indicates that hydrophobic interactions decrease with 

increasing the number of generations. On the other hand, two nucleobases were not separated, 

and their retention times were short, as shown in Fig. 1B. This indicates that hydrophilic 
interactions are small in each generation. Nevertheless, three inorganic anions were not 

completely separated as shown in Fig. 1C. The retention times and peak widths of the inorganic 

anions increased with increasing the number of generations. These results suggest that the number 

of anion exchange groups on the stationary phases increases as the number of the generations 

increases, and that the mobile phase conditions must be considered for efficient separation. 

 

ₒ ─ ₓ 
 

 Koki Abe, Tsugufumi Matsuyama, Lee Wah LimDevelopment of Dendrimer-type Monolithic ה

Capillary Stationary Phases for Mixed-mode Chromatography, 20th Asia-Pacific International 

Symposium on Microscale Separations and Analysis, Kyoto University, 17-19th Sep. 2025. 
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꜠ⱬꜟ≢ ⌂Mn3Sn(Fe3Sn) ─  
Fabrication of high quality Mn3Sn/Fe3Sn single crystal thin films at the atomic level 
 

ה ▪♬◦ה  

ה ה ⱶ♥☻◦ה ה  
 

 
 ꞉▬ꜟ │ ™☻Ⱨfi ⌐ ⇔≡ ⌐◌▬ꜝꜞ♥▫─ ⌂╢

꞉▬ꜟ ⅜ ↕╣⁸∕─♩ⱳ꜡☺◌ꜟ⌂ ╩ ⇔≡ ─꞉▬ꜟ

⌐ ⌂ ⅜ ∆╢⁹ ⱱ▬☻ꜝכ ╛X3Sn (X = Mn, Fe)⌂≥

꞉▬ꜟ ≢│⁸↓─ ⌐ ∆╢ ⌂ ╛ Ⱡꜟfi☻♩

⅜ ↕╣≡⅔╡⁸∕╣╩ ⇔√ ⌂ ╩ ≈

─ ⅜ ↕╣≡™╢⁹↓╣╠─ ╩ ⌐ ≠™≡ ∆╢√╘⌐│⁸

⌐⅔↑╢꞉▬ꜟ ─♩ⱳ꜡☺◌ꜟ ╩ ∆╢ ⅜№╢⁹⇔⅛

⇔⌂⅜╠⁸↓╣╕≢─ ≢│ Mn3Sn/Fe3Sn ╩ ™√ ⅜ ╦╣≡⅔

╡⁸꞉▬ꜟ ─ ╩ ⌐ ∆╢↓≤│ ≢№∫√⁹∕↓≢⁸

≢│ ─≢ꜟכ◔☻ ≤ ⅜ ⌂ ♩fiⱠꜟ

(STM)╩ ™≡⁸Mn3Sn/Fe3Sn ─ ╩ ⌐ ∆╢↓≤⌐╟╡ ╩╙≈
╩ ⇔⁸∕─ ╩Ⱶ◒꜡⌐ ∆╢↓≤╩ ≤⇔≡™╢⁹ 

 

≤  
│ Mn3Sn/Fe3Sn≤ ⅜ ™ Pt(111) ╩ ≤⇔≡ ┘⁸

Mn3Sn/Fe3Sn ╩ ∆╢ ≤⇔≡⁸Pt3Sn ─ ≤ ╩

STM⌐╟╡ ≢ ╠⅛⌐∆╢↓≤⌐ ╡ ╪∞⁹↓─PtSn │⁸

≢Sn╩ ה ⇔≡ ⇔√⁹ ⌐⁸Pt(111)─X3Sn ─ⱬכ☻≤

⌂╢ Pt3Sn─ ╩ ≈PtSn ╩ ∆╢√╘⌐⁸╕∏ 0.25

─Sn╩ ⌐≡ ⇔√⁹Pt(111)─STM ╩ ∫√⁹∕─ ⁸ ⌐│

◘▬☼─ ─♪♇♩ ⅜ ↕╣√⁹Sn│ ◄Ⱡꜟ◑כ⅜ ↕ↄ⁸Sn

─ ◄Ⱡꜟ◑כ ™↓≤╩ ∆╢≤⁸ ↕╣√♪♇♩ │Sn ∞≤

ⅎ╠╣╢⁹↓─ ╩ 550 K≢ ∆╢≤⁸Sn ⌐ ↕╣√♪♇♩ ⅜
ⅎ ⌂ ⅜ ↕╣√⁹↓─ ─ STM ⌐╟╡⁸ ≢│

⌐№∫√Sn ⅜Pt(111)─Pt ≤ ⇔≡ ╡ ╖⁸ ⌐PtSn

╩ ⇔≡™╢↓≤⅜ ↕╣√⁹↓─ ╩ ≢↕╠⌐ ⇔≡╙Sn

│ ⌐ ∑∏⁸ │ PtSn ─╕╕≢ ⇔⌂™↓≤⅜╦

⅛∫√⁹ 

↓↓≢ ╠╣√ ╩⁸ ─ ◄Ⱡꜟ◑כ (PtḻSn) ≤ ◄Ⱡꜟ◑כ Pt-Pt
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, Pt-Sn, Sn-Sn─ ⅛╠ ⇔√⁹╕∏⁸Sn─ ◄Ⱡꜟ◑כ│

Pt╟╡ ↕™↓≤⅛╠⁸Sn⅜ ∆╢↓≤⌐╟∫≡ ─◄Ⱡꜟ◑כ│

↕╣╢⁹↕╠⌐⁸Sn -Sn─ ◄Ⱡꜟ◑כ│ ⌐ כ♃☻ꜝ◒╠⅛≥↓™ ⌐

╟╢◄Ⱡꜟ◑כ─ ⅜ ↕ↄ ∑∏⌐ ◘▬☼─╕╕ ≢⅝╢⁹↓╣╠─√╘
⌐⁸ ≢│⁸Sn ⅜Pt(111)⌐ ↕╣√≤ ⅎ╠╣╢⁹ ⁸550 K

⌐│⁸ ◄Ⱡꜟ◑כ⌐╟╡ ─Pt ≤Sn ≢ ⅜ ∂⁸ ⅜

⌂◄Ⱡꜟ◑כ ⌐ ≢⅝╢⁹ ─ ◄Ⱡꜟ◑כ─ │Pt-Pt⁸Pt-Sn

⁸Sn-Sn─ ≢№╢─≢⁸Pt-Pt╩ ⇔≈≈╟╡ ↄ─Pt-Sn╩ ╢

≤ ⅜ ∆╢⁹↓─√╘⁸Sn כ♃☻ꜝ◒│ ∑∏ꜝfi♄ⱶ⌐Pt ⌐ ╡

╖↓╖⁸PtSn ⅜ ↕╣√≤ ≠↑√⁹↓↓≢ ╠╣√ │⁸Sn

╩ ↕∑╢↓≤⌐╟╡↕╠⌐ ⌂ ≤⌂╢↓≤╩ ⇔≡™╢⁹∕↓≢⁸

⌐Sn ╩1 ⌐ ╛⇔≡ ─ ╩ ═√⁹Sn─

⁸Sn ⅜Pt(111)⌐◄Ⱨ♃◐◦ꜗꜟ ⇔≡™╢↓≤⅜ ↕╣√⁹↓─

╩550 K≢ ⇔√≤↓╤⁸(2Ĭ2) ⅜ ↕╣√⁹Sn ≤ ↕

ⱪ꜡ⱨ□▬ꜟ─ ╩№╦∑╢≤⁸Pt3Sn─ ╩╙≈ ⅜ ↕╣√≤

ⅎ╠╣╢⁹Sn/Pt(111)⌐ ∆╢ ≢│⁸ 1000 K─ ⌐ Pt3Sn
≤Pt2Sn─ ╩╙≈ ⅜ ∆╢↓≤⅜ ↕╣≡™╢⁹ ⌐╟∫≡

550 K≢─ ⌐╟╡⁸Pt3Sn ⅜ ≢⅝╢↓≤⅜ ↕╣√⁹ 
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