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Ot S E G S MR AET TS . & CRAMETEFES S T ARA N-P/SI0, 8
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1.1 fEEReElE

1O g S0 Bk (40 ~ 60 H, 198 m* g ') B 5.0 mL 0.2% NiCl, BB HMAW, FOMTT
HET RS, ksl Dadode T 350 CTF b 2 it BRISTE 200 mL & 10.0 g-L~" NiCla-6H,0 | 10.0
el CHCOONA . 100 g L' BB, 10.0 g1,7" NaH.POH.O g b ideiribed. &
W IR J 00 CHESIRIEEMN, Ve Ee Ry 2o p, RN REETERTR, ¥
HIESEREER. MR RPRFEA SRR, SRR, 55 F &8 T K ZEE (F1OR) i
fritk, BRI Ni-0/50, FREGERAERNRTT O PRI IERSE. #LEsdhE N,
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T, T 600 TFHELE 2.0 bl FTEPRNASE Ni-P/SiO.. T 350 CHBEES R
B Ni-P/Si0. #E&.
1.2 fELETEEINE

16 100 mL BB EEPREKMA 1.0 g FrEey fEdkH, 10 wml EFRE (BA) 81 30 ml EwOH,
il H, PR EARE P RES, BEHE U, HE 1.0 MPa. ¥R KSR T WiE BBk (80 C /
Aed) HE 110 C. MAMBPEREE NG ERESYR, KD THEH SRS emesE
REFF8G-  RlALR 00 20E ¥R E A T8 B o B A H R SRR LAY 4.0 /NS BA pEE
EiiwE. FHTHAMMTEES Y. SHEEY: 102 RTHEEHY  OV-101 B
. #8180 ', @ 250 C, BFEFREE 4T omin~", EWE 0.12 MPa.
1.3 fEfeMayFEaE

i 750 % 2L R B R M T A MR S R T O (100) M, bR 09 He R BRI
RS HRA BET MR kM, MR kg ER D/MAN-SC £A5) X- #
KAHO (XRD) #iE, REESRA JSM-840 BB T D0 (SEM) TR, i FE0
Perkin Elmer PHI 50000 ESCA % X- $$£89¢ B FARIER (X PS) M.
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B 1 Ni-P/SI0, #STEARSESN XRD B
Fig.1 XRD paterns of Ni-P/Si0, sample treated at different temperatures
(a) Si0: (b)Y Ni-PJSi00, 25 10 (o) Ni-P/SiO,, 350 © {d) Ni-P/Si0,, 600 1
MEFTTR, MERRK S0 f9AKSE 20 = 220 LhAYSRBER (ME 1a). FFOFHEHT Ni-
P/Si0: HGRTE 20= 15° ZRUB—P B REEE (ME 1b), 5SaBSHmse Ni-P EF&RE
&My XRD Bl 2Wma, RUIFHE & N-r/Sio. RIERASH UL SR8 150 T 2
IS, 20= 457 ARHUSRREE TS (A o). RERSFGEESE. BRS 600 T 2
fa, 0= 45" bR IREERE R, e EGE &AW (WE 1), FkE R ST ek b
PRy A, NP SIOs R SR ETZWEMAT, Bl L s A0 FSE5H, Feniit
FE O] A0 1 b1 B
FH BET 30 10P B iaEis, Mmme Nir/Sio. EfE0 &Mk R R 600 ik
PR EMERREHE, SEREER, SEARH REtmE 1
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M2 Ni-P/SIO, g R#REN SEM HA
Fig.2 SEM pictures of Ni-P/5i0; sample before and after crystallization( = 10000)
fan) Ni-I'/Sit); before erystallization: (h) Ni-I'/Si0: after ceysiallization

# | Ni-P/Si0, #&&hEEmELLYE
Table 1 Characterizgation of Ni-P/Si0s sauple before and after erystallization

CalLilyst Compowibion 107w, {:- 4 -—gE‘mlf—_T "N
m” g m” - [gNi)
Amnr. Ni-I'/8i(), Misal"y4 i 175 25 1.2
Cryst. Ni-I"/Si(), Miwg 14 30 16 15 0.69

¢ minss fraction of Ni. N: onmber of active Ni. endenlated assnmung that the nverage aren

of voe Wi atonn 1= 6.5« 107" m",

K& 1R, NiP/Sios 850 & MIEHdh
fEnra MR AR T Y, HERABE
HRENE, B rahibit W TR PR X—
A% it SEM caeilse, miE 2.

W 24 UL, JOR 809 Ni-P/SIO; &,
NP EdhS A ELRRREBETRESRT L. R
TG T Y A DR NP PSR TEM B
W, mE D, TR R T TR ARN 100w .
MERG 600 CAELLUE, RIEREA NP S ER
FEREM DAL, B o BRI kR

I
* _ (miE 2h). FRMEH LR HMEEL R T

B Y Ni-P REEEN TENM Ry R
Fig.3 TEM picture of the fresh Ni-P/Sith BEfndh b i e i L+ 5 0T h XS
Ni-P amorphous alloy(-30000) miy mig 4. A4 R, NeP/Sio. ERSSGE
P Ni RS, MY TRTEE EWNI 2py,0) =854.7 oV KB Ni, fiRF1E T Ey(Ni 2pyja)=
862.0 eV AR {EE Ni. 76 Ni-P/Si0y JEfLS &Y I 89 XPS i WL B T 0e, )V T E,(P2p)
= 1313 V. GEEGTE 150 CFill Oy ik 2 i S %, @ide 450 © Fall Ho EIR 2 )
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IG, W EELB, RUIMEI T SN P FTLITE Ni-P/SIO, Jr s kM P H4beExT
XEDP ERALE, BeMNERTNY NP OFERERE, HGH TR, RITHLRRHREA
BFTHR.

Pap {n) NiZpys (1)
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129 133 137 BEL Bou BT0 B&0D
Ey feV
B4 Ni-P/Si0; #&A&ENEN XPS @it
Fig.4 XPS specira of Ni-P/Si0; sample before and after crystallization
—— hefore crystallization: - - - - after crystallization £y biwling energy.

2.2 Ni-P/Si0O; ERESERLNEN BA NS HELEENILER
TEMERTFAET, EPRTREET AIMERIY

e CH,OH
Q- » — O
() ()
@ + Hz e @ v Ha D
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#& 2 Ni-P/Si0; #& &N EHNEEME
Table 2 Hydrogenation activity of Ni-P /810 saple hefore and after erystallization

Cabalyst H: ahs=orh. rate Specific activily Couv. Select. TOF*

_ (ol He fh-g Nij fmmaol Hy /han ™" Ni) (=)

Awmor. Ni-T* /510, TG 3.0 0.044 =~ 1.0 .016G
Cryst. Ni-I'/Si(), 21 1.4 10052 = 1.0 (30H0TI

* The vumber of toliene molecnles produeed per second on ench MNi atom.

FALRRET, BN B0 (0. R84 > 0%, HFHE MR &4, W
Ni-P/Si0y JEdAEG &RV A ES &I DA RN ML EE (DR 0nE, Sa R
B Ni FAREEEET . nunol Hy/heg Ni), LB Rins 2,
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BEFEERN TS TOF H. ARPITR, £ BA MEEKS, Ni-P/SIO. FREEE
RABREMREAEE. X Ni-P/SiO. FREAEMEE, HELEEEE TR, o LiEEn
TOF {18 % TR
2.3 Ni-P/Si0. RES SRMANEHLELSERNXR

REBL LR, N-P/SIO: FRESTSHEMLEHBEAEESY TR, CERERILAEN
MW, @ XPS KR BROBERNE N R TER T, RAFTE— o d TRIVEHERH.
ENATRE S, —FEEREAGERTHHR, SIRFEERETEN TR FENAFETR: B
—HE, #THEER TOF HEIN TR, el 0 HE 6 S A B A L 9 &S558, IS
TRE, R N P/SIO2 F8h S &P OHAMB TA %, H26 H A BF 96 18
i p P LB
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The Crystallization Process and the Hydrogenation Activity of Ni-P/Si0. Catalyst"
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Abstract  The Ni-P amorphous alloy supported on Si0.({Ni-P/5i04.) was prepared by chemical
reduction with Nall- PO« The amorphous structure of the as-prepared sample was determined by
KRD i which a broad peak aronnd 280 = A5% was observed . Ts ervstallization process was carried
oul. by heating the sample ac 350 °C and G600 °C in Ny flow for 2 hours, respectively. The as
prepared catalyst before and alter ervstallization was characterized by 1CP, BET. XRD, XPS and
SEM. The change of its catalytic actvity before and after covstallization was measured tirongh
the liquid benzallehyde{BA) hydrogenation in term of the hydrogen uptake rate per gron or per
area of nickel or the conversion of BA and TOF values. The change was discussed according to

the above characterizations.

Keywords:  Ni-0/S100 amwrphons catalvst,  Denzaldehyde,  Catalvie livdrogenation,

Crystallization
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