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2o AFEE Ni 3 Mo 9 AFAl= ZH2F Nickel nitrate Ni(NOs), + 6H,O (Aesar,99%)

9}  Ammonium molybdate (NH)sMo70 + 4H,O (Aldrich, 99%) ©°]™, P 9 A$+=
Ammonium phosphate (NH4),HPO4 (Aldrich,99%) <} Phosphoric acid H;POs (Junsei Chemical
co) & ARE Y. &, A= A7} (Cabosil, M-5) & A28} TE 1 Step Method &
Ammonium molybdate ¢} Ammonium phosphate =< Phosphoric acid & &o =2 $o
Nickel nitrate & %7} ¥t} Ammonium phosphate & ARE3F H9-= o] Arjm=z
Nitric acid & AF&3te] pH & 2 2 5o FASE A7t} ojuf Eo3t dE59] v+
Ni:Mo:P=1:1:1 o2 F2H|Z 3tk 7)o AEsts Y &5 - 24k A2 Fof] A3
Ao "oy F1 Al7]3L, unsupported sample o] 7A-g-ol & AHE|7tE ©A & 4
S A0 39 ® 2 958 527 %7] (IL-Shin, FD-8512) o Yol =& 2 oz 2
25 AAANZ 24 AxE AFAE AUk 2 Step Method = Ammonium molybdate
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9} Nickel nitrate & Eo o] qA A FHo dojrimy] FYS AT 2A4S &Y
NiMoO, & Y=t of7]e P & A4S 3o WHo= &4 (NiMo:P=1:1:1) o
2 9late] Ax sttt oA F W o® A Z¥ NiMoPO, & 100% H, gas & A&
gto] 5C/min ¢ HXE 600C 7HA] F=ste] 9 A|Zith ¥ Phosphide & Air
zkste] zpAdrsl sto 2 o] & ] 9lsko] AFol A 0.5%0./He gas S = Passivation Sf
o] NiMoP/SiO, & A= 3sF3ith.

A3

Si0, ° ©Ah= 4E 6% Ni base = 3Fal P ZFAE Ammonium phosphate <}
Phosphoric acid = &&] 3o oA A5 1 step, 2 step o] WHEZ ZH7F 6% Ni base
NiMoP/Si0, & A|Zx 3}t ©]E MS (mass spectrometer; Hyden/HPR-20) & A}-8-3le] 3
d NdA%E AR 1 A3E Fig 19 YERARITH
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Fig. 1 TPR profiles of 6% Ni base NiMoP/SiO,.
A : AMP-1step, B : AMP-2step, C : PAC-1Istep, D : PAC-2step
AMP : Ammonium phosphate, PAC : Phosphoric acid
TPR Condition : 100% H, gas 100cc/min, 0.1g-cat,
Ramping speed 5C/min
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Fig. 2 XRD patterns of NiMoP/SiO, ; Effect of preparation method
A : unsupported, B : AMP-1Istep, C : AMP-2step, D : PAC-Istep, E : PAC-2step
Reduction Condition : 100% H, gas 100cc/min, 0.1g-cat, Ramping speed 5C/min
reduction temperature — 600 C, maintaining 30min
passivation — 0.5% O,/He gas at room temp. for 2 hours

Fig. 19] TPR AN A Tuax 7} 550-570 C Aol Al YEPFOZHN o] 2oA FHlo]
T5 o] FoA= AL & = AT EF 2 step o WHOR A ZI H-E 400-450 T
g0l A NiMoOs 7F WA ghlo] Hal Fo] 550-570C AolA P 7} gkl st Ao
2 Hoj 2 Al AAA o] doj s & Ut AT

T3k o5& o] EF X Hi= 600 T oA S AASHL passivations T 5
°f XRD & wAste] 1 A3E Fig 2 o] YERHAY Fig. 2 ol X5 JCPDS 31-0873
o} A x| 3}o] Unsupported Y} SiO, supported NiMoP 7} ¥F&EH] (Ni:Mo:P=1:1:1) & T
Fow wree] Aes & a7 AU

Ammonium phosphate & P o] AFAZ AL&S 39S o] 1 step method & A|F
St A XHUE 2 step method & A2 8= o] NiMoP AAAdo] A& 94 3lith 1
21} Phosphoric acid & AF-&3F 74 -9-9] 1 step method ]t} 2 step method oA ZAZ Aol
A ZFol7b fIATE o] 6% Ni base 7} 2 o] Yol XRD peak = Fi-o] ojH ¢ 10,
15% Ni base & Z9 S 2 NiMoP/SiO, & A% 3&}3ith. 22 XRD A¥E Fig. 3 o e}
WAL Fig. 304 Hxo] 2ol T7F & 5 AAAo] oS Btk 295 10,
15% Ni base = =% XRD ZAHo| A 7t72b Az WS vlaste] B 1 step method =
Az IS Fg-ol P o ZHFAZ Phosphoric acid & AFHE-3F Z1©] Ammonium phosphate
2 ARE g ARG AAAo] FA U8k Oo 2 step method = A SRS A 5ol 27
] Ammonium phosphate = A3 3+ Zlo] Phosphoric acid & A}-&3F Zo] Ht} AA A o]
F5a3n
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Fig. 3 XRD pattern of NiMoP/SiO, ; Effect of Ni base loading
A 6%, B:10% , C : 15% Ni base
Reduction Condition : 100% H, gas 100cc/min, 0.1g-cat, Ramping speed 5C/min
reduction temperature — 600 C, maintaining 30min
passivation — 0.5% O,/He gas at room temp. for 2 hours

4 Holl o) &2 DAH] 9 NiMoP & Al x317] 71 o8 fov, 541
P = 1:1:1 FEH| 9] NiMoP/SiO, & Hlu 4 A Al & 5 AT =
Ni:Mo=1:1 & 5595 EFsle] 52025 3 2, Ammonium phosphate & P %
Hol 7HE 280l 2 NiMoP/SiO, & @ sh=Tt
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