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Preparation of molybdenum nitride and_carbide with core-shell structure by the
surface modification of molybdenum oxides with large surface areas

Matsuda, Takeshi
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Porous MoOx with a surface area of 380 m2/g was obtained by H2 reduction of
MoO3 under the controlled reduction conditions. The surface area of MoOx was affected by the
amounts of H20 existing in the reduction process. Thermal treatment of MoOx at high temperatures
lowered the surface area, but MoOx had a surface area of 100 m2/g after the treatment at 700° C,
indicating the high thermal stability. The acidic surface of MoOx adsorbed NH3, and the reaction
between them proceeded at elevated temperature, resulting in the formation of molybdenum nitride.
Adsorbed NH3 reacted more effectively with the surface of MoOx with the lower Mo valence.
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(1) €V 75 HMoO, HO % ZE50E T 400°C T 3 BRBER LT MoO, 24572, 2 Mo0, |2
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40 mA T2, 7 E=7 OFRMEENH,-TPD) JIEIZIZ TPD-82 (HA~VHY) & e, KFEE O,
NH, W 75 & 1R 100°C, fafn a5 E 20 Torr C 20 2347V, [AIE T 30 EZEHER LT, T D,
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EWTRENTZ, EI T, ML E REEOBREMGF LI2& 2 A, B L o T REE &AM
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F 1 KFEILLT-Pt/Mo0, D & NH,-TPD TOREFET Y AL

e e R H/Mo NH AR TPOTON AR

EOCARIE W) ) (amol/e) (ol /2)
300°C, 2FF[H] 3.9 145 0.42 0.73 0.15
350°C., 2H%[H] 3.7 209 0.28 0.73 0.19
400°C, 20 3.1 265 0.19 0.78 0.23
500°C, 1EE[H] 2.2 281 0.13 0.70 0.23
500°C. 3% 1.6 265 0.07 0.57 0. 20
500°C. 6HF[H] 1.2 208 0.03 0.41 0.16
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$3.0 T, [EHFE—272320=38° & 44° [ZH B, 2
NI M0 ICERT 5 E—2 ThD, 600°C TEULHL
T XRD /N F — ATEAGIE I B IR 3o 1223, T00°C TER
ALEEG 5 & MoO, FHZSZE K L | 800°C Tl Mo0, & Mo &)@ ™
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72 Pt/Mo0, ¥t A 3 112797, 300°C, 2 BFE DK FEE T Tl Mo FEHM%L 3. 9 D MoO, 235 B, =
DRIAFEITL 145 m*/g Th o7z, REFEIT Mo MEORA & & HITHER L, Mo flifk 2. 2 T 281 m/g &
WRIZI o 7o, KFEIBRITLTH LI Mo0, Z#FRT 25 & H, KOVH,0 BNARK L, ZALH D Mo0, 1F/KFE %
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Mo “F¥Illi%k 3. 9 TIIWLAE NH; D 40% N AL & 72 D MERDIR T & & bIZZ OFEIEEAR L, SFEMM
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