
➨㸦✲◊ࡿࡍ㛵࡟〇㐀ࡢᨵ㉁ᆺỈ⣲〇㐀ゐ፹࣮ࣝࣀࢱ࢚ 2ሗ㸧 
                               ᮦᩱ⎔ቃ㒊 
                               ᕹ⛅ᆂྖ ஂ㛫ಇᖹ ෇ᇛᑎ㝯ᚿ 
                               ▮㔝ᫀஅ ⚟ඖ ㇏ 
 

Ỉ⣲ࡣ㸪ࡢࡑ฼⏝ẁ㝵࡛஧㓟໬Ⅳ⣲ࢆ᤼ฟ࠸࡞ࡋపⅣ⣲ᆺ࣮ࢠࣝࢿ࢚ࡢ፹య࡛ࡾ࠶ḟୡ

௦࡚ࡋ࡜࣮ࢠࣝࢿ࢚࣮ࣥࣜࢡࡢᮇᚅࡿ࠸࡚ࢀࡉ㸬ᮏ◊✲࡛ࡣ㸪෌⏕ྍ⬟㈨※ࡿ࠶࡛ࡘ୍ࡢ

ࣁࡓࡋ៖⪄ࢆᐇ⏝໬ࡢࡑ࡟ࡧࡽ࡞㛤Ⓨࡢᨵ㉁ゐ፹ࡿࡍᡂ⏕ࢆỈ⣲ࡽ࠿࣮ࣝࣀࢱ࢚࢜࢖ࣂ

⌫ࡓ࠸⏝࡚ࡋ࡜ゐ፹⏝ᢸయࢆ㗪㎸ᡂᆺ⏝㝡ᅵ࡟ࡓ㸪᪂࡚ࡋ࡜ⓗ┠ࢆୖྥࡢᛶ≉ࢢࣥࣜࢻࣥ

ࡢ≦ Ni/SiO2/SiAlKゐ፹ࢆ㛤Ⓨࡋ㸪࣮ࣝࣀࢱ࢚ࡢࡑᨵ㉁཯ᛂάᛶ᳨࡚࠸ࡘ࡟ウࡓࡋ㸬ࡢࡑ⤖
ᯝ㸪᪤㛤Ⓨࡢ Ni/SiO2/Al2O3ゐ፹࡟ẚ࡭ 5 ಸ⛬ᗘࡢỈ⣲཰⋡ࢆᣢࡘ Ni/SiO2/SiAlKゐ፹ࡢ㛤
Ⓨ࡟ᡂຌࡓࡋ㸬  

 
 
 ࡟ࡵࡌࡣ .1
 Ỉ⣲ࡣ㸪฼⏝ẁ㝵࡛஧㓟໬Ⅳ⣲ࢆ᤼ฟ࠸࡞ࡋపⅣ

⣲ᆺ࣮ࢠࣝࢿ࢚ࡢ፹య࡛ࡾ࠶㸪௒ᚋ㸪Ẹ⏕࣭⏘ᴗ㒊

㛛ࡢศᩓᆺ㟁※ࡸ࣒ࢸࢫࢩ㍺㏦⏝㏵ࡢ᭷ຊࣝࢿ࢚࡞

  㸬ࡿ࠸࡚ࢀࡉᮇᚅࡀ⏝άࡢᒙ୍࡚ࡋ࡜ࡘ୍ࡢ※࣮ࢠ
෌ࡃ࡞࡛ࡅࡔ㸪໬▼⇞ᩱࡣ࣮ࢠࣝࢿ࢚㸪Ỉ⣲ࡓࡲ

㸪ᡃ䛜ࡽ࠿࡜ࡇ࡞⬟〇㐀ྍࡶࡽ࠿࣮ࢠࣝࢿ࢚⬟ྍ⏕

ᅜ䛷䛿䠈Ỉ⣲䜶䝛䝹䜼䞊♫఍䛾ᐇ⌧䛻ྥ䛡䛶ศᩓᆺ䜶

䝛䝹䜼䞊䝅䝇䝔䝮䛾ᵓ⠏➼䛻ྲྀ⤌䜣䛷䛚䜚䠈ᖹᡂ 24 ᖺ
ᗘ䜶䝛䝹䜼䞊ⓑ᭩ 2013 䛾୰䛷䛿䠈㛗ᮇⓗ䛻䛿Ỉ⣲䛜
䜶䝛䝹䜼䞊※䛾୍⩼䜢ᢸ䛖䛣䛸䜢┠ᣦ䛩䛸䛥䜜䛶䛔䜛 1)䠊  
 ᙜ䝉䞁䝍䞊䛷䛿䠈ᩥ㒊⛉Ꮫ┬ᨺᑕ⥺฼⏝䞉ཎᏊຊᇶ

┙ᢏ⾡ヨ㦂◊✲஦ᴗ䛻䜘䜚䠈ᖹᡂ 19 ᖺᗘ䛛䜙ᖹᡂ 23
ᖺᗘ䛻䛛䛡䛶䠈෌⏕ྍ⬟㈨※䛾୍䛴䛷䛒䜚䠈௚䛾䜰䝹

䝁䞊䝹㢮䛸ẚ㍑䛧䛶పẘᛶ䛷㐠ᦙ䠈㈓ⶶ䜔౑⏝᫬䛾Ᏻ

඲ᛶ䛜㧗䛔䝞䜲䜸䜶䝍䝜䞊䝹䛛䜙Ỉ⵨Ẽᨵ㉁ἲ䛻䜘䜚

Ỉ⣲䜢⏕ᡂ䛩䜛ゐ፹䛾㛤Ⓨ䛸䛭䛾䝯䜹䝙䝈䝮䛾ゎ᫂䜢

⾜䛳䛶䛝䛯 2)䠊 
 䛭䛧䛶䠈䛣䜜䜙䛾◊✲ᡂᯝ䛻ᇶ䛵䛝䠈ᖹᡂ 24 ᖺᗘ䛛
䜙ᐇ⏝໬䜢┠ᣦ䛧䛯ゐ፹䛾〇㐀䛻㛵䛩䜛◊✲䛻ྲྀ䜚⤌

䜣䛷䛔䜛䠊᫖ᖺᗘ䛾◊✲䛷䛿䠈᪤㛤Ⓨ䛾 Sn/SiO2ゐ፹

䛻ẚ䜉 4 ಸ⛬ᗘ䛾Ỉ⣲཰⋡䜢ᣢ䛴 Ni/SiO2ゐ፹䛾㛤

Ⓨ䛻ᡂຌ䛧䛯䠊䜎䛯䠈ゐ፹ᢸయ䛸䛧䛶䠈ᡂᆺᛶ䜔↝⤖

ᛶ䛻ඃ䜜䜛ኳⲡ㝡ᅵ䜢౑⏝䛧䛯 Ni/SiO2/Al2O3ᵓ㐀䜢

᥇⏝䛩䜛䛣䛸䛻䜘䜚䠈䝝䞁䝗䝸䞁䜾≉ᛶ䜢ྥୖ䛥䛫䛯ゐ

፹ᡂᆺయ䜢స〇䛧䛯䠊䛧䛛䛧䠈䛣䛾ゐ፹ᡂᆺయ䛿䠈䜶䝍

䝜䞊䝹ᨵ㉁཯ᛂάᛶ䛜ஈ䛧䛟䠈Ỉ⣲཰⋡䛿 10䠂⛬ᗘ
䛷䛒䛳䛯 3)䠊  
 䛭䛣䛷ᮏᖺᗘ䛿䠈᭦䛺䜛䜶䝍䝜䞊䝹ᨵ㉁཯ᛂάᛶ䛾ྥ

ୖ䜢┠ᣦ䛧䠈ゐ፹ᢸయ䛸䛧䛶㗪㎸ᡂᆺ⏝㝡ᅵ䜢⏝䛔䛶

᪂䛯䛺⌫≧䛾 Ni/SiO2/SiAlKゐ፹䛾㛤Ⓨ䜢᳨ウ䛧䛯䠊  
 

2. ᐇ㦂᪉ἲ 
2.1 Ni/SiO2ゐ፹ྜࡢᡂ 
Ỉࢫࣛ࢞Ỉ⁐ᾮ㸦Ỉࢫࣛ࢞/H2O 㸻 30 g / 60 cm3㸧

 㓟/H2O 㸻ࣝࣜࢡ࢔࣏ࣜ㓟Ỉ⁐ᾮ㸦ࣝࣜࢡ࢔࣏ࣜ㸪࡟
4 g / 60 cm3㸧ࢆΰྜࡓࡋỈ⁐ᾮ࡟ሷ໬ࣝࢣࢵࢽỈ⁐

ᾮ㸦NiCl2 2O / H2O = 1 g / 40 cm3㸧ࢆᨩᢾࡽࡀ࡞ࡋ

ຍ࠼㸪⥳Ⰽྜࢆࣝࢤᡂࡓࡋ㸬ࡢࡑᚋ㸪ࢆࣝࢤ஝⇱㸪

ỈὙᚋ㸪923 K࡛ 2᫬㛫↝ᡂࡓࡋ㸬↝ᡂᚋ㸪ᚓࢀࡽ
࡜㸪Ni/SiO2ゐ፹ࡋ○ᚤ⢊࡚࡟ங㖊ࢆ≀ᅛᙧࡢⰍ⅊ࡓ

 㸬ࡓࡋ
2.2 Ni/SiO2/SiAlKゐ፹ࡢస〇 
ゐ፹ࡢᏳᐃᛶࢢࣥࣜࢻࣥࣁ࡜≉ᛶ࡟ࡧࡽ࡞᭦ࡿ࡞

ప ↝ᡂ,ࡋᣦ┠ࢆୖྥࡢᨵ㉁཯ᛂάᛶ࣮ࣝࣀࢱ࢚
࡛ከᏍᛶࢆಖᣢࡿࡍ㗪㎸ᡂᆺ⏝㝡ᅵࢆゐ፹ࡢᢸయ࡜

 㸬ࡓࡋウ᳨࡚࠸ࡘ࡟స〇᪉ἲࡓ࠸⏝࡚ࡋ
 2.1࡛ྜᡂࡓࡋNi/SiO2ゐ፹࡜㗪㎸ᡂᆺ⏝㝡ᅵࢆᡤ

ᐃ㔞⛗ྲྀࡾ㸦⾲ 1㸧㸪ங㖊୰࡛༑ศ࡟ΰ㘐ࡓࡋ㸬ࡢࡑ
ᚋ㸪┤ᚄ 3mm㹼5mm ⛬ᗘࡢ⢏≧࡟ᡂᆺࡓࡋ㸬స〇
࡚࠸⏝ࢆ⅔ࣝࣇࢵ࣐㸪ࡣᡂᆺయࡓࡋ 1,073K ࡛ 2 ᫬
㛫↝ᡂࡋ㸪⛗ྲྀࡾ㔞ࢀࡒࢀࡑࡾࡼ࡟㸪Ni/SiO2/SiAlK
ゐ፹ձ㸪ղ㸪ճࡓࡋ࡜㸬ᅗ㸯࡟㸪Ni/SiO2/SiAlKゐ፹
 㸬ࡍ♧ࢆእほࡢ
㸪ゐ፹ᢸయ⾲㠃ࡵࡓࡿࡏࡉୖྥࢆ㸪཯ᛂάᛶࡓࡲ

ࡃᗈ࡟ Ni/SiO2ゐ፹ࢆศᩓࡓࡏࡉゐ፹࡚ࡋ࡜㸪ணࡵ 
 

⾲㸯 Ni/SiO2/SiAlKゐ፹ࡾྲྀ⛗ࡢ㔞 

ゐ፹ྡ Ni/SiO2㔞 㝡ᅵ㔞 
༢఩㝡ᅵ 1gᙜ
ࡢࡾࡓ Ni㔞 

ձ 0.5g 5g 0.1 

ղ 0.5g 2.5g 0.2 

ճ 0.5g 1.5g 0.3 

䋭 㪋㪈 䋭

ᐔᚑ 25ᐕᐲ�૒⾐⋵Ꮏᬺᛛⴚ࡯࠲ࡦ࠮⎇ⓥႎ๔ᦠ ᐔᚑ 25ᐕᐲ�૒⾐⋵Ꮏᬺᛛⴚ࡯࠲ࡦ࠮⎇ⓥႎ๔ᦠ



࡟㠃⾲ࡢࡑࡢ㗪㎸ᡂᆺ⏝㝡ᅵࡓࡋᡂᆺ࡟≦⌫

Ni/SiO2ゐ፹ࢆሬᕸࡋ↝ᡂࡓࡋNi/SiO2/ሬᕸゐ፹ࢆస
〇ࡓࡋ㸬 
2.3 ゐ፹཯ᛂάᛶヨ㦂 
 ⇞ᩱ㟁ụゐ፹ホ౯⏝ࢫ࢞ศᯒ࣒ࢸࢫࢩ㸦Round 
Science〇㸧࡚࠸⏝ࢆ㸪࣮ࣝࣀࢱ࢚ᨵ㉁཯ᛂάᛶࢆホ
౯ࡓࡋ㸬ྛ ゐ፹ 1.0 gࡀ඘ሸࡓࢀࡉ཯ᛂ⟶㸦▼ⱥࣛ࢞
〇㸪ෆᚄࢫ 15.5 mm㸧࡟ཎᩱࢆࢫ࢞ὶ㏻࡚ࡏࡉ㸪཯
ᛂჾࡢฟཱྀ⃰ࢫ࢞ࡢᗘࢆ ᐃࡓࡋ㸬ཎᩱࢱ࢚ࡣࢫ࢞

ࡀΰྜẚࡢỈ㸸❅⣲:࣮ࣝࣀ 1:10:11 ࡿ࡞࡜ẚࣝࣔࡢ
-W/F = 1.0 gࡣ㸪౪⤥㏿ᗘࡋㄪ〇࡟࠺ࡼ ࡜1-

ఏᑟ᳨ฟჾ⇕ࡣ࡟ฟჾ᳨ࡢ㸬H2ࡓࡋㄪᩚ࡟࠺ࡼࡿ࡞

㸦TCD㸸 㸧ࢆ౑⏝ࡋ㸪

໬ᆺ᳨ฟჾࣥ࢜࢖⅖Ỉ⣲ࡣ࡟ฟჾ᳨ࡢ࣮ࣝࣀࢱ࢚

㸦FID 㸧ࢆ౑⏝ࡓࡋ. 
2.4 ゐ፹ࡢ⤌ᡂศᯒ 

(1) ⺯ගࢫࢡࢵ࢚⥺ศᯒ㸦XRF㸧 
Ni/SiO2/SiAlK ゐ፹ࡿࢀࡲྵ࡟άᛶᡂศ Ni ↓᭷ࡢ
㸪⺯ගࡵࡓࡿࡍㄆ☜ࢆ᭷㔞ྵࡢࡑ㸪ࡧࡼ࠾ X⥺ศᯒ
⿦⨨㸦ᓥὠ〇సᡤ〇 EDX-900HS㸧࠸⏝ࢆ㸪FP㸦ࣇ
㸪ᐃᛶᐃ㔞ࡾࡼ࡟㸧ἲ࣮ࢱ࣮࣓ࣛࣃࣝࢱ࣓ࣥࢲࣥ࢓

ศᯒࡓࡗ⾜ࢆ㸬 
(2) 㧗ゎീᗘ㉮ᰝ㟁Ꮚ㢧ᚤ㙾㸦SEM-EDX㸧 
ゐ፹⾲㠃ࡢᙧែࡧࡼ࠾ඖ⣲ศᕸ≧ែࢆㄪࡵࡓࡿ࡭㸪

㧗ゎീᗘ㉮ᰝ㟁Ꮚ㢧ᚤ㙾㸦᪥ᮏ㟁Ꮚ〇, JSM-7500F㸧
ཬࡧ௜ᒓ࣮ࢠࣝࢿ࢚ࡢศᩓᆺ㹖⥺ศᯒ⿦⨨

〇, X-Max)࡚࠸⏝ࢆ㸪ほᐹ࡜㠃ศᯒࢆ⾜
 㸬ࡓࡗ
 
3. ⤖ᯝཬࡧ⪃ᐹ 

3.1 Ni/SiO2/SiAlKゐ፹ࡢ Niྵ᭷㔞 

ゐ፹ࡿࢀࡲྵ࡟άᛶᡂศ㸦Ni㸧ࡢ᭷↓ཬࡧ㸪ࡢࡑ
ྵ᭷㔞ࡣゐ፹ࡢ཯ᛂ≉ᛶ࡟኱ࡃࡁᙳ㡪ࡿࡍ㸬࡛ࡇࡑ㸪

ྜᡂࡓࡋ Ni/SiO2/SiAlKゐ፹ࡢ Niྵ᭷㔞ࢆ㸪⺯ග X 
 
 

 
⥺ศᯒ⿦⨨࡚࠸⏝ࢆ ᐃࡓࡋ㸬ࡢࡑ⤖ᯝࢆ⾲㸰࡟♧

  㸬ࡍ
⤖ᯝࡾࡼ㸪Ni/SiO2/SiAlKゐ፹୰ࡢ Ni㔞ࡣ㸪ゐ፹ 
స〇᫬࡟౑⏝ࡓࡋ⾲㸯ࡢ Ni/SiO2 ࡋẚ౛࡟㔞ྲྀ⛗ࡢ

࡚ቑຍࡀ࡜ࡇࡿ࠸࡚ࡋศࡓࡗ࠿㸬 
࡟㸪ᢸయ⾲㠃ࡓࡲ Ni/SiO2 ゐ፹ࢆሬᕸࡓࡋ

Ni/SiO2/SiAlK ሬᕸゐ፹୰ࡢ Ni 㔞ࡣ㸪Ni/SiO2/SiAlK
ゐ፹ࡾࡼప್ࡓࡗ࡞࡜㸬ࡣ࡚ࡋ࡜⏤⌮ࡢࡇ㸪

Ni/SiO2/SiAlKሬᕸゐ፹࡛ࡣ㸪⾲㠃࡟ሬᕸࡓࡋNi/SiO2

ࢀࡽ࠼⪄ࡀ࡜ࡇࡓࡕⴠࢀࡀ๤ࡀᚤ⢊ᮎ࡟㸪↝ᡂᚋࡀ

 㸬ࡿ
3.2 Ni/SiO2/SiAlKゐ፹཯ᛂάᛶヨ㦂 

ࢀࡉ⾲࡛ᘧ(2)㸪(3)ࡣỈ⵨Ẽᨵ㉁཯ᛂࡢ࣮ࣝࣀࢱ࢚
ࡿ 4)㸬 

C2H5OH + H2 2           ࣭࣭࣭(2) 

CO + H2 2 + H2            ࣭࣭࣭(3) 

ྛ Ni/SiO2/SiAlKゐ፹ࡢ཯ᛂάᛶࢆホ౯ࡵࡓࡿࡍ㸪
2.3㡯࡛♧ࡓࡋゐ፹཯ᛂάᛶヨ㦂ࡓࡗ⾜ࢆ㸬ホ౯ࡣ཯
ᛂ ᗘ 873Kࡿࡅ࠾࡟Ỉ⣲཰⋡࡛⾜࠸㸪ᘧ(4)ࡾࡼ࡟
⟬ฟࡓࡋ㸬  
 
 A[㸣]㸻B[㸣] / C[㸣] ×100       ࣭࣭࣭(4) 
 
Ỉ⣲⏕ᡂ⃰ᗘᐇ ್㸪ࡣỈ⣲཰⋡㸪Bࡣ㸪A࡛ࡇࡇ

C 㸬ゐ፹཯ࡍ⾲ࢆ኱Ỉ⣲⏕ᡂ⌮ㄽ್㸦23.1㸣㸧᭱ࡣ
ᛂάᛶヨ㦂ࡢ⤖ᯝࢆᅗ㸰ࡍ♧࡟㸬 
⤖ᯝࡾࡼ㸪స〇ࡓࡋ Ni/SiO2/SiAlKゐ፹ࡢỈ⣲཰⋡

ࡢ㸪ᡂᆺ๓ࡣ Ni/SiO2 ⛗ྲྀ㔞࡟ẚ౛ࡇࡿࡍ᪼ୖ࡚ࡋ

⋠㸪཰ࡣ࡚࠸ࡘ࡟㸪Ni/SiO2/SiAlKゐ፹ճࡾ࠿ศࡀ࡜
ሙྜࡢ(1g)ࡳࡢ㸬Ni/SiO2ゐ፹ࡓࡋ♧ࢆ್࠸㧗࡜54%
ࡣ⋠཰ࡢ ࡀࡿ࠶84%࡛ 3)㸪Ni/SiO2/SiAlKゐ፹ճ࡛౑
ࡓࡋ⏝ Ni/SiO2ゐ፹㔞ࡣ⾲ ࡟࠺ࡼࡍ♧1࡛ 0.3g⛬ᗘ
࠸⏝ࢆ㗪㎸ᡂᆺ⏝㝡ᅵ࡚ࡋ࡜㸪ᢸయࡽ࠿࡜ࡇࡿ࠶࡛

⋠Ỉ⣲཰ࡽࡀ࡞࠼ᢚࢆ㸪Ni/SiO2ゐ፹㔞ࡾࡼ࡟࡜ࡇࡿ

 㸬ࡓࡗ࡞࡜⬟ྍࡀ࡜ࡇࡿࡆୖࢆ

⾲㸰 Ni/SiO2/SiAlKゐ፹ࡢ⺯ගX⥺ศᯒ⤖ᯝ㸦wt%㸧 

ゐ፹ྡ Si Al K Ni Fe 

ձ 66.5 20.1 8.8 3.5 1.1 

ղ 65.1 17.1 6.6 10.0 1.0 

ճ 65.2 14.5 4.2 15.3 0.6 

ሬᕸ 77.0 12.3 7.2 1.9 1.4 

㝡ᅵ 70.6 19.8 8.3 0 1.3 

ᅗ㸯 Ni/SiO2/SiAlKゐ፹ࡢእほ෗┿ 
 

䋭 㪋㪉 䋭

ᐔᚑ 25ᐕᐲ�૒⾐⋵Ꮏᬺᛛⴚ࡯࠲ࡦ࠮⎇ⓥႎ๔ᦠ ᐔᚑ 25ᐕᐲ�૒⾐⋵Ꮏᬺᛛⴚ࡯࠲ࡦ࠮⎇ⓥႎ๔ᦠ



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ᅗ ࡟3 Ni/SiO2/SiAlKゐ፹ղࡢ SEM⾲㠃ほᐹ㸪ᅗ

  㸬ࡍ♧ࢆඖ⣲ศᕸ࡟4
ᅗ ࢆ≦ᙧ࡞ከᏍ㉁ࡣ㸪Ni/SiO2/SiAlKゐ፹ղࡾࡼ3
ಖᣢࡀ࡜ࡇࡿ࠸࡚ࡋศࡿ࠿㸬ࡓࡲ㸪ᅗ άᛶ㔠ࡾࡼ4
ᒓࡢ Niࡀᗈࡃศᩓࡀ࡜ࡇࡿ࠸࡚ࡋ☜ㄆࡓࢀࡉ㸬 

 ᫖ᖺᗘస〇ࡓࡋ Ni/SiO2 ྵᾐᆺ෇ᰕᆺゐ፹

㸦Ni/SiO2/Al2O3ゐ፹㸧ࡢỈ⣲཰⋡ 11%3㸧࡟ẚ࡭㸪54㸣
࡜㸪ゐ፹ᢸయ࡚ࡋ࡜⏤⌮ࡓࢀࡽᚓࡀ⋠཰࡞ࡁ኱ࡢ

Ni/SiO2 ゐ፹ࢆΰ⦎ࡋᡂᆺ࡛࡜ࡇࡿࡍ㸪άᛶ㔠ᒓ Ni
Ỉ⣲཰࠸㧗ࡀ࡜ࡇࡢࡑ㸪ࢀࡉಖᣢ࡟ᐇ☜࡟ᢸయෆࡀ

 .ࡿࢀࡉ ᥎࡜ࡢࡶࡓࡋࡽࡓࡶࢆ⋠
୍ ᪉ 㸪 Ni/SiO2/SiAlK ሬ ᕸ ゐ ፹ ࡣ 㸪 ௚ ࡢ

Ni/SiO2/SiAlK ゐ፹࡜ẚ㍑ࡋỈ⣲཰⋡ࡣప࡞࡜್࠸
ⴠ⬺ࡀ㸪Ni/SiO2ゐ፹࡚࡟⛬ゐ፹స〇㐣ࡣࢀࡇ㸬ࡓࡗ

⌧ⴠ⬺ࡢࡇ㸬ࡿࢀࡉ ᥎࡜ࡢࡶࡿࡍ㉳ᅉ࡟࡜ࡇࡓࡋ

 㸬ࡿ࠶ㄢ㢟࡛ࡢ௒ᚋࡣᑐᛂࡢ࡬㇟
 
㸲.࡟ࡾࢃ࠾ 
 ᮏ◊✲࡛ࡣ㸪࣮ࣝࣀࢱ࢚ᨵ㉁ᆺỈ⣲〇㐀ゐ፹ࡉࡢ

ࢻࣥࣁᏳᐃᛶ㸪࡟ࡧࡽ࡞ୖྥࡢỈ⣲⏕ᡂ⬟ຊࡿ࡞ࡽ

 㸬ࡔࢇ⤌ྲྀ࡟ୖྥࡢᛶ≉ࢢࣥࣜ
 ᪂࡟ࡓ㛤Ⓨࡓࡋ Ni/SiO2/SiAlKゐ፹ࡣ㸪Ỉ⣲཰⋡
54㸣ࡋ♧ࢆ㸪ᚑ᮶ྵࡢᾐᆺゐ፹㸦Ni/SiO2/Al2O3ゐ፹㸧

ࡣ⬟ᡂ⏕ࡢࡑ㸪ࡋẚ㍑࡜ 5ಸ⛬ᗘྥୖࡓࡋ㸬 
ࡿ࡞࡜㸪άᛶ㔠ᒓ࡟ࡽࡉ  Ni/SiO2 ࠼ᢚࢆ౑⏝㔞ࡢ

 㸬ࡓࡗ࡞࡜⬟ྍࡀ࡜ࡇࡿࡏࡉୖྥࢆ⋠Ỉ⣲཰ࡽࡀ࡞
 ᶵᲔⓗࡢゐ፹ࡣ㸪ḟᖺᗘ࡛࠼ࡲ㋃ࢆᯝ⤖ࡢࡽࢀࡇ 
ᙉᗘࡸ⪏ஂᛶ᳨࡚࠸ࡘ࡟ウ࠺⾜ࢆ㸬 
 ᭱ᚋ࡟㸪ゐ፹ᢸయࡢ㑅ᐃࡸᡂᆺࡾࡓ࠶࡟㸪ࡈᣦᑟ

⿱㔥ᓥࡢ࣮ࢱࣥࢭ⾡బ㈡┴❔ᴗᢏࡓ࠸ࡔࡓ࠸ຓゝࡈ

ὒẶࡃ῝࡟ឤㅰࡍࡲࡋࡓ࠸㸬 
ᮏ◊✲ࢆᐇ᪋࡚ࡗࡓ࠶࡟ࡿࡍ౑⏝ࡓࡋ⺯ග X⥺ศ

ᯒ⿦⨨ࡣ㸪㟁※❧ᆅᆅᇦᑐ⟇஺௜㔠࡛ᑟධࡲ .ࡓࡋ

㸪ᨺᑕࡣ࣒ࢸࢫࢩศᯒࢫ࢞⏝㸪⇞ᩱ㟁ụゐ፹ホ౯ࡓ

⥺฼⏝࣭ཎᏊຊᇶ┙ᢏ⾡ヨ㦂◊✲᥎㐍஺௜㔠⿵ຓࢆ

  㸬ࡓࡋᑟධ࡚ࡅཷ

 
 
 

ᅗ㸱 Ni/SiO2/SiAlKゐ፹ղࡢ SEM⾲㠃ほᐹ෗┿ 

ᅗ㸲 Ni/SiO2/SiAlKゐ፹ղࡢඖ⣲ศᕸ 

33.8 

41.1 

54.4 

4.6 

84 

0

10

20

30

40

50

60

70

80

90

ձ ղ ճ ሬᕸ Ni/SiO2

[%] 

Ỉ
⣲
཰
⋡
 

Ni/SiO2/SiAlK 

ゐ ፹ ྡ 

ᅗ㸰 ゐ፹࡜Ỉ⣲཰⋡ࡢ㛵ಀ 
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㸦࣒࢘ࣜ࢝㸧 㸦࣒࢘ࢽ࣑ࣝ࢔㸧 

㸦࢖ࢣ⣲㸧 㸦ࣝࢣࢵࢽ㸧 
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