r
£ 000 http://www.cqvip.com] *

Vol. I8, No. 5

. x # & ¥
5 May, 2002

#
H CHINESE JOURNAL OF INORCANIC CHEMISTRY

B FIEAEIT CVD ZH 6 F R X B 540

S%X‘-l ﬁ-%ig*L ‘f)i'\ﬁﬁ?r-z g&‘#gz
("#rxkFFE AN 310027)
CPHr K FIER, AN 310014)

FI DTA.TEM #I XRD AR TR AL SMELRAHERIRE (ONTs) R PEENSEmER., TREREN: 4
LAS R Co fERTEHE LR, M FHEAN Co/ALO, AREEMEE (650C) &4 T, BRAXTHF LR 457,/100g -
cat, B @ B F L4 CorsSi0; FER AT M3 131g/100g » ca, ELEE B AR/, HESHHEE (10nm ~200m), HEESSSN
T DTA SR Fe W], MR Cor30: FERMBANXEN R AAEDEER LN CorALO: L4 R BRAKXEE, Hit TEM
M XBRD FEHE—EHREM: LB D, T CorALO: T 59 Co i Hr B Pl G2 135 7% (M 650°C B 750°C ) T HE A (W
15. 8nm ¥ 16. 7Tom} BIH A DTSR Cor5i0. P8 Co WM ERR N HE A BT HE A (A 11 0nm B 13, d4nm) BER; #K
By, FERE LA CosALO, b B MIRMANCE 89 (4h) B (R FE AL AL T FE 78 T HE O AU B 38 (ML 10 ~ 20nm 3 20 - 25nm) 2R /b FHEM 4

W CorsSi0, LEBMBRANREN (M) HERE R TR MHAAER M 10 ~300m F 30 ~50nm),

R MR AR =FEHE=:8 CYD A&
FHEE: 0611. 4
BRAIKE B 1991 SFH AWMLY, K3 1.1 RFF0 =R

REREZ TAAWHREA . MRS ENHEFE
MRS & RGDIBRBIRAME . ERHRGEN
FE R &F ¥ 2 — 1 CVD{Chemical Vapor Deposi-
tion) ¥, H & B8 40K B A4 B T IE SOpm' -5 A
F EFER EEFEMESEH. £ CVD &P,
ERMERRE, eEhR, mESE. RE&E (&
B RESEHAHERRES) . HPamngm
TREFRERZEZ—. XHPOQEEEGS ., RiEY
MERTEHETARABITE BN, [vanov Fl
Nagy?' S A H KT Fe, Co A Ni RBERFR
& (G 2.5i0:, HY B 2T EaEb & mysks
k. iNEZRemEHAS SEE 2 MHEEE
HEY, BAMEBERIKETOERIR. &
Bt B Co AWMERME ALO, H Si0, b T
FEMEAERTE CVD SRR E P A LR RE,
Fl DTA . XRD %1 TEM 3 /7 3% 897 I &3t CVD %
FERFKERRE EIRHE,

1 SLWES

WA A 89:2000-12-21 . W2 ¥ A B 48 2002-02-05,
LA A AR S S WA H (No. 500105},
*JFMEEF A . E-mail: chexzd@ mail. hz. z). cn

ETEPHFAMEN S . RSNSEN
99.95% , ESHSBER 99. 999% , Z RS VMMEY
WZERS, £ EEALERE 1S, B&Ts5A
A¢ TR Hi2k Si0, AAIUTTAE Bk R £
FERITTET & ALOs B E BN FRT £ MEE=
- E, & oM ITEREN (R AFNEH K
BE BT 1pm B8R &

Fi JEM-100CX 205 & B 8 7 B M B B 4 R B
EHRAERZ.

¥ A Philips X'Pert MPD £ A B1#F 5T (X RIFF
FHEAEN S HAEEANERRREBET SR
KAEFBIE, LR & FHE FERE AR,

1.2 fEeApEE

BEXHCYARSRARHBEAMWEGL
Co0/ALOs 1 Co0/Si0: &,

1.3 BRAAKEHERENMESF

BRIXMUAB VD ERHSHAKE. REAS

WOARNEMGR: SAE_TAEMPHE B4

B—{FH DML 5 409 BN WL REERIR IS e k.



http://www.cqvip.com

* 476 - Eoul o ¥ ¥ W

£ OO0 http://www.cqvip.com|

F18%

L BB & Co0 # ALOs F1 Co0/Si0.. IFH PG A
FMETKTHEN (ARK 4. 0cm, A 100em)
AXRENESREERK., £ 550C&4TF, iV
Vu=7: 1 B0 No/Ho iR & UL 240mL « min~' §id
A 6T AU BE K 2h, 5 BT 3K & Co0 / ALOs F1 Co0 ./ Si0,
H R AT CorAlOs F1 Co/5i0,, EEEHIHRA
RIS (Vi Vo, =5 1) LA 240mL - min~' 38T
MW, F—FRABRE TR 30min /58BN K
™o

2 HR5ITiE

2.1 FEFERIHA S EMLFEY XRD RE

¥4 4 ) BT 3K & CoO/ALO, #1 Co0/Si0; ¥
L3 B AR A T IR A LA CoALOs #l Cov
Si0 HAEMLE S Co(111) & XRD SRR R
M1,

400

ColALO

relative miensity
[ %)
=

Co/810:

20 30 40 S0 &0
207y
Bl R CorALO: fl CosSi0, PHRIMAIIDRTEHY
XRD @i

Fig.1 (111] plane XRD patterns of the catalyst Co supported
on A0y and Si0;
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Fig. 2 {111} plane XRD patterns of the catalyst Co supported
on {a) ALO; and (b) 5i0, at varying reaction
temperatures
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Table 1 XRD Results of the Plane (111} of the Catalyst Co
Supported on ALO; and Si0O:

D average gran size) / nm

catalyst

6507T 750C 250
Cu 7 ALOs 15. 6 16.7 23.4
Co 310, 11,0 13.4 17.0

XRD SR &R R, YR MBE /DT 750CHT,
WAL Co/ALO; HRIEMELH S Co M AME N BEFH
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Fig. 3 HRTEM image of carbon nanotubes praduced on catalyst
Co/8i0: at B00°C for 0. 5h
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Fig. 4 TEM images of carbon nanotubes produced on catalyst

Co/ AL:Os and Co/5i0; at varying reaction temperatures
for 0. 5h
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Fig. 5 DTA curves of carbon nanotubes produced on catalyst
(a)Co/Al:Oy and (b)Co/' 550, at varying reaction
temperatures for 0. 5h
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Effects of Catalyst Supporting in the Synthesis of Carbon Nanotubes nsing CVD Method

LU De-Yi"* XU Zhu-De*-' XU Li-Ping® GE Zhong-Hua®
(' Department of Chemistry, Zhejiang Unaversity, Hangzhou 310027)
(* Depariment of Chemisiry Engineering, Zhegjiang Unwersity of Technology, Hengzhou 320014)

The influence of catalyst support on the syntheses of carbon nanotubes (CNTs) through hydrocarbon (C:H.)
catalytic cracking has been studied by DTA, TEM and XRD methods. Experiment results show that, using tran-
sition metal Co as the active component of the catalyst and at the optimum reaction temperature {650°C ), the yield
of carbon nanotubes with the outer diameter of 10nm ~ 20nm produced on catalyst Co/ A0y is A57g/100g * cat and
with the outer diameter of 10nm ~ 30nm produced on catalyst Co/Si0: is only 131g/100g * cat. However, the DTA
experiments under air atmosphere show that the oxidation resistance of carbon nanotubes produced on catalyst Co/
Si0: is stronger than that produced on catalyst Co/Al:Os. Through TEM and XRD methods, the further study in-
dicates that with increase in the reaction temperature (from 650°C to 750%C), the average grain size of supported Co
crystallite is growing up, from 15. 8nm to 16. 7nm for AL:Q; supporter and 11. Onm to 13. 4nm for Si0, supporter
respectively. Moreover, this growing rate is relatively lower on ALOs than that on Si0:. Accordingly, with the
increase of temperature, the growing rate of the outer diameter (from 10 ~20nm to 20 ~25nm) of the carbon

nanotubles generated on catalyst Co./ ALO; is lower than that (from 10 ~ 30nm to 30 ~ 50nm) generated on catalyst
Co/ 810z

Keywords: carbon nanotubes catalyst support aluminum oxide CVD method
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