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Effect of Support TiO, on the Characteristics of Co-P Amorphous
Alloy

HAN, Chang-Xiu* LIN, Xu-Ming ZHANG, Bao-Gui
(College of Environmental Science & Engineering, Nankai University, Tianjin 300071)

Abstract Co-P amorphous alloy and a new supported Co-P amorphous alloy catalyst CoP/TiO, were pre-
pared respectively by reduction-chemical deposition method. The physical properties of the aloy catalysts
were characterized by XRD, ICP, TEM, BET and DSC. The structure, composition, shape, surface area and
thermal stabilities of Co-P and CoP/TiO, were compared. Besides, their cataytic activities for PH; decom-
position were compared, too. Compared with Co-P particles, CoP/TiO, has bigger surface area, higher ther-
mal stability and catalytic activity, which was attributed to interaction of TiO, support and catalyst and high
dispersion of Co-P alloy particles on the support of TiO,.
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1.1 &R HI&
111 %% CoP

FiE & CoSO,4#7H,0, NagCeHs0722H,0, (NH,),SO,
& NaH,PO»H,O P il il — e AR I, & T R VI
W, No R R, sl 85 C, FIZ/KIM™YY pH 8~9,
Nigis KBH, #l5 1R, KR ERMAR, Y 28
FoKGEG AR, T CEEREOR, 19218 6F ) Co-P
EALS G ST, RAET K CEET, £&H.
112 f#&A CoPITIO,

Co-B 5k : ARG IL LG L.

BB R 2k TiO(BiAkl 1 =98.0%, M HiEk M
WITHBRARNE 723 K TS 4 h, JH KR,
RIGH AT CoSOe7H0 /KW T HEFEZ R 4 h, i
€, BRIV A ARET, T 150 CHE 1 h, W, nE
C0S0,+7H,0, NagCeHs07+2H,0, (NH,),SO, K NaH,PO,e
HoO ZH T, N R, In#i) 85 °C, H 24K i
AT pH 8~9, MA/biE KBH, 51K, EMKEER K. 7
T IR B B AR R IR Co® Bl I, Tk A\ 31 44
WAL 5y Co™ s LA IR SR, P4 25 3 1 /K ks
i, HH CREsERR LR, 23 20EHEER) Co-PITIO, AF
m A G B AR, R T IoK S, % H.

FA R R b ali, 7Kk 2585 1K,
113 LA e A 22

W43 21 HTEE Co-P &2 CoPITiO, AL FIFE B
47T, 43 I 500, 550, 700 K 4bFE 2 h, B A] 5 31 A [+
YL R b PR Co-P 2 CoPITiO, fiE Ak 7).
1.2 fELFIRRLE

FES AT S8 i X SR 2ok RATH (XRD) MK, 75
HACEE 2~ DIMAX-2500 7 X SR AT4X F3EfT, Cu Ka
2, EHLIRON 100 mA. FERVA A SEE TIA 2] )
| CP-9000(N + M) 78 Ha Bl 5 45 25 14 R S G il A I o
F FEI A7) tecnaiG2 20 S-TWIN 233 5 B B WAL i
1) T 355 RORE R /)N : DN i FH R 75 B 20 AL B2 5 main,
2% TH A H 26 [E S (Quantachrome  Instruments) {3 28 22
A 1 NOVA4200e il ik . 7~ % & 44 (DSC) # 14 [+
NETZSCH DSC 204 R!#wir#rd FdkAT, JHE#E 10
K/min, &<, 20 mL/min.
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2.1 ELFIRMAE

K 1 4 TiO, & HiiE ) Co-P, CoPITiO, () XRD [&lit.
ATLUE H, TiO, M s T 4edr 25°FHax, Hil] Tio, A
BUEKA 4. Bt 1) Co-P AL RITE 20~4504b 4 — ANk
FIR T Sk U, X2 Ni R AR A S SR IERT 0, R
FESh HAG AR AL, BiiE CoPITIO ALTFITE 20~45°
At LSRRI, H1ER COPITIO, it 4k Tio, KIfT4HS
W J P 546 A Co-P — (T TiO, AR B (K
K, R T AE R BB [ R ehmoet ok #8 1 AS[F 1)
PRI, JTLL CoPITiO, 54liAs CoP (15K S e 1 o 5
e 1 R ZERARR, TATT SRR VA R R AR R 1),
W] Co-PR LU A A & 1R 52k 8 Tio #th 12,
2% 18 Co-PITIO, &4, G455k IFRs
KA RN AE ST ) I, T DA R g
Bl 2 41E N RS T, SRR EEALEE 2 h 51 Co-P Al
CoP/TiO, [¥) XRD K. AL BRI BEAKT 500 K I,
i ) XRD EIHEFEACAAZ CR A H); AH AL BE FE A 550
K i, MWK 2aF i, 4liz Co-P4 41 XRD K% a-Co,
CoO & CosO, ik H B, £H Co-P A&RKINCH
o-Co #frth, JiAMiH TR ISR, AT b E
CoO Ml Coz04, Ff il CIFUA SR, TR EE T AL BE 1)
CoP/TiO, ] XRD il JLF-BAT L (ORI H); AL BEIR
FE2 700 K I, 4liZs Co-P 441 XRD i (b) 5 550 K
B XRD EIEAH L, B T HTH Y a-Co, CoO S Cos04
Ab, XIEINT Co P dbAx e, WA H AN 5 FE R 19 n LA
S AS° I R G IR E— 20T O, U0 T AL B BE
500 K T} £ 700 K Jii Co-P & 4tk —20 k. i [
7F 700 K 43 ] CoPITiO,, H: XRD Kl a-Co M
C0304 1 EnASUEH I, Ui B AL R A I AL 3R B2 T, CoP/

ZIO SIO 4]0 510 610 7l0 ' 8l0
20/(°)
B 1 Hriessdh i XRD 1
Figurel XRD patterns of fresh samples
(a) TiOg; (b) fresh CoP/TiOy; (c) fresh Co-P
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Figure2 XRD patterns of treated samples
(8) Co-PITiO, (700 K); (b) Co-P (700 K); (c) Co-P (550 K)
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2.2 fEALFIBYLE R FIRLE

FH A58 A S A (| CP) I 43T 1) 45 1) Co-P Al
COoPITIO, A& e mMdlk, 4 TE 1 vLIEH, 4
BRSSP E . SR T HREEE. X 2EH

R S
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Tablel Composition of different amorphous alloy catalysts
Catalyst w(Co)/% w(P)/% n(Co) : n(P)
Co-P 90.6 9.40 5.06
CoP/TiO, 25.98 2.72 5.01

Tl A AR I AR A B B I A (B R 4L A
TR . pH DURERE R BE) 2 — B0, T LU P/
TR BT LR AR

Kl 34 TiO,. Bt & AbHE Lt ¥y Co-P Fll CoPITiO,
FEM A TEM B8 F. nJ LA H, Tio, gl /N BRI S50k 21
i, Fiff 60~110 nm, V#4254 90 nm; 4l Co-P Ak fh
AT AR BR, FERAEZ) 120 nm. 738
CoPITiO, JE AL 4EN TEM BT 54 Co-P MK #iik
TiO, It TEM e HEAT XS LT LA HH, Co-P H 4 i itk
HHT, SFERIEZ 0, 80 nm. [ 3d k) 700 K 4bFE 5
) Co-P ] TEM, & R FIRRL B W3R, s BuiR,
B e il A 35 B A FRRORE 1) (4158 18] 3e 2 700 K Ak
HiLl CoPITiO, i) TEM, RIHJNA Bkl KIS, {HH]
RIS HEHET Co-PA 4, X 2H A Tio X Co-P sy
VR F B IEAH HAE I R 45 3

B3 AT TEM T
Figure3 TEM photographs of different samples
(a) TiOy; (b) Co-P (fresh); (c) CoP/TiO, (fresh); (d) Co-P (700 K); (€) CoP/TiO, (700 K)
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BET L2 [l vk il s 3 6 (1) S Ak B L 1) Co-P A
CoPITiO, HIELZRTHIAR, #1113k 2. Brifi) CoPITiO, HZk
KT Co-P AL AL AN, XU 5IAEAA TiO,,
e T Co-P W2, ML MmN, sl )5,
Eb L THIFA Rk /S, 15 CoPITiOL I /Mg, XA TiO,
FeR IR BOR, ff Co-P 33 TIRLF /3 8L 75 mif A
HEI 713K Co-P 1) TiO, L FHLES T Co-P I, $m 171
PR MR

R2 MEAFIKRER
Table2 The surface areas of different catalysts

Fresh CoP _. Fresh CoP/TiO,
Cadyst  op 00k) "% coPTio,  (700K)
Ser/(m>g ™)) 1240 361 2434 2081 14.62
24 EUFIRHRIREN
S G St — AR RS, InFAGT R 1) LA
E AR AT Htlu%;z ﬁﬁﬂjmi. £ DSC gk 3

RN g, 8] 4 K Co-P Al CoPITiO, K b ) DSC i 5.
H BT LA, Co-P I CoPITiO, 71 #iuih ik P v 45 2
I3 AR, JE . CoPITiO, IR & A i 8 AN i i s
W E#R =T Co-P. iXiE—LAEH] T Tio, ARG
LR T AL EL R Co-P AEM&S EMAE ML, 5
H T XRD i85 —3%. Li 20 nt Ni-P 15
ER S BRI B E I DL R Ni-P 5 304 R AR B AE FH 45
SANTTHRERE T Ni-P RS G MET S0, F#ie
PEBE RN, Li 00 A HRE . S R DU B R
RN LT IR RE T I8 &l i CoB/SIO, IH1i
PEw T Co-B. CoPITiO, MME AL % M A v As i My T
Co-P [ A 5 22 5 L.

400 500 600 700 800
T/IK
B 4 AR DSC ik
Figure4 DSC curves of different samples
(a) Co-P; (b) CoP/TiO,

2.5 fEULFIEENLIENE

3B 4AT, R AEAL i PH5 SEEG A AR 4
B Co-P AR TEPEEAT TN, 25 R anfEl 5.
MR, EAHE ST, CoPITIO, HIMEAL TS PRI
FT A Co-P LA, 78 mif X ILVE P R s ali s
Co-P 2. IXth@E—BUEsL T CoPITiO, HIMEALTE I S 4
Foae Mk T2l Co-P.

1009 4 CoP/TiO,
b: CoP
95+
90+ a
. b
°\: 851
80+
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70 T T T T T 1
420 440 460 480 500 520 540

7/°C
B 5 PH; Ml Sl IR AR
Figure 5 Relationship of temperature and decomposition rate
(n) of phosphine
Condition: Meaays 0.15 g; Qpxz 5 mL/mMin; Qnz:Qprz=20 : 1
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RIS I A AR A A 4 CoPITIO, Lhalids
Co-P E i A5 & 4 B A B /INERLAR L K R 2 TR RN B i
[ R Mk A TG M, X Re R e 2 TR TIO, Xt
Co-P HIE A HAER . TiO, 5 Co-P HIAHEAEHI LI
TiO, 55 Co-P I#HFEH.
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