215 A1
2007 4E2 H

G
JOURNAL OF MOLECULAR CATALYSIS(CHINA) Feb. 2007

i fb Vol.21,No. 1

XEHS: 1001-3555(2007)01-0063-04

BT 4 B 4 ) B AE R RO R 5%

ko7, Rmm, FRML
(REKE (L¥R, 1078 #IE 330047)

B B KRB B AT T — &5 P-Ho AL (AL HRE 30 308 S 30 O e (1 T 8 SRz, B2 Faraday 7%
KAEFE T HEACRI RIRENE , TR E TR E 1AL BRI M O 5P hiAe. S5 00R 0T, BKRE S 1S MR 4L 2
FARIMBIRE , FEAREA R EPRAE, TSI BA AL R A0 M O R, B 1R TR AR T8 4, o T 5 1 40
HEALTI R DURAS A VE. Pt-Ho fHEAKTR R TG 145 R 1A X B AR

x #
HESHES: 0643.37

) PRI Bt TR ek
SCHRBR S . A

PUy-AlL O, & —F 3 2 (IR 6 AL AL 70, B
R TR T HR A R
RigEr, HXTBEUR, Pmfae 2 Ssn, Fit
AW WFE S T s 6 ] 850, 4R F A ] 1 7
7R BT A5 L HRTSR A e 4
SYH DT 2 A AR R R A A 1 O
P, BEFEPERIREVE, WA Bk, SRR 414y
ATRKAR R PUy-AL O, AL R O TERE ™. B4 1]
M, B o Pry-Al 5t AT B 35 (9 vk £
AT SE A R AL A 42 8 S RE IR DI R, W
B TETE | 4R m P Fa E MU RR R E . L
BRI T AL R, R B A A 355 T A
P A KT AT 325 4 7 s - o451 2 2 A 71
YRR ZGRFTE, 241 A DARH .

) P PR B 14 B B 8 6 ) 7 A AR A S
ST Faraday B K P RE 1 | 0 400 52 1 04 AL 700
AR BIE 5 SR AR S AR T B, BFSE T Ho
X P/y-AL O HEAL R BB PEE T, 3 Ak 9 5%
Ve S REVE 2 1] 6 R HEAT T ST
1 LIe &R
1.1 s &

DL y-AL Oy MR LI ikl 4 — R 9 P
(0.5%) . Ho(0 ~0.5% ) (i fifb . 44 y-ALO, (K
FA 247 m*/g, HALE 0.68 mL/g) 5—E f il

WA EHA: 2005-12-20; {E[E HHA: 2006-04-07.
EEET: K T, B, ML, #

SEAIR . ALK FhR MRS SRR 24 h, TE4L
SMT T IBE T, SRJEHE B T SR 773 K&
63 h JERE . BRRIEHEPEH AT 50 ~ 60 mL/min
SAAETT3 K FHERE 2 h.
1.2 ELFRTEMR

TERK R S 0 4 B B AT, i AR A 100
mg, FRUCHERE 1.0 pL, RN AN SRR
800: 1, ¥ He, 583 K. F i fbtme hy i ) #: 47,
SO Er AR H A 1 200, 729y 0 55% 10K
D, AR 353 K, [l Al . AR 038 M
SR 25 R AR R ROR.
1.3 N FIRE RN E

FEARTR 1 86 PR 0% I 22 7E Faraday @ K P | i
AT MR BT — N O RE A, TR
FEAE BT — AL RUM P, R Honda-Owen 24
EGREEZe B T4, BIAT By Weidemann 5E sk
B4 JE o e
1.4 $HA B ERNE

PEARTR 10 20 FRE 0 R R AR e .
fEAET 500 mg FAFESLE T, JEFE 773 K| 50 mL/
min AR 2 h, FRERIEE, K5 HERARH
30 min, 3 A%< 40 min, PSS %I 50 min,
JGi A 40 mL/min HS/H AR AER (AT
0.1% ) FEATIE. FEMARZ TRV AR g T
I LA 8 A RR A s o S ik v e T BRAS 31. 101

R SE D oE



64 g Mt

21 %

D R4 0B ¥ 4% d Dy D = (0.581 x 107 x
V)/(W x Cp,); d =8.527/D; W. the samples
weigth; C,, : percentage weigth of Pt on the catalyst.
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Table 1 Effect of Ho content on the activity of catalysts

Ho content (% ) Ya(%) Yi(%) Ya+Yi(%)
0 30.3 30.2 60.5
0.05 34.4 28.4 62.8
0.10 36.3 23.8 60.6
0.20 35.8 26.5 62.3
0.30 34.6 27.1 61.8
0.40 31.9 28.7 60.6
0.50 30.6 29.8 60.4

Ya: The yield of Aromatization

Yi: The yield of Isomerization

BEE BK S A3S I, S AL S A Ak Y 7 R A
AR, B AL A2, XAl Gk
TR TR RIS L. 2 Ho & i fIkeT,
BRI I AL R N () 4 g oy, SEmAR
T L%, M Ho it 0. 10% B, i F
Ho ™ J& Lewis i, FrARfi# Ho S HLAY3E N, 2
A R B O3 i 4 g i b, S EUR AR
7oA 07 R A R AR, B BRI R
AR,

HHER A Dy, Y, Sm % A, BouH
PEAL S R B $2 2 E IR Dy Sm, {H & T ek
I HER 1.

2.2 Ho 3t Pt L FIH M BRI

WP AL . MO e R R E
N, WF5E T Ho X Pt AL PLEE ERE M E M, 45
ROLE 1. i E 1AL, Pl Pe-Ho 4L 7] 19 o 8
MZe AR, a0 i femin AR, AR TE
PEILTAZZ50 , BT A A & o b g i A2 0 %
B Ly, PRI AT LA 56 B 58 S0 52 I AN 7 58 R A s 1
PEAT, BRI A AR B 0 I A I B S B i Ak 7R
PE; BEE B AR i P R 3G, A Ak R0 A I 5
FEAL, HETAEHAK. g P-Ho 4065 T &5 1 —
T ALEK Y X T rhEE PRI R &, H P-Ho 4k

~
w

~
=

F—.—.——O—.—._.\
®,

9
w
=T)
g
=
g ————n
= Tl —
@
s N \o
=l
'«g —t— Pt \.
N10 ——Pi.
£ Pt-Ho \
g ®,
5
=5 ] \.
é | | | | | | | | A
o 2 4 6 8 10 12

CS: (1 L)
1 REAR AP EE TR fE
Fig. 1 Resistance to sulfur poisoning of catalysts
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Table 2 Effect of Ho content on the Pt dispersion of the catalysts

Average crystallite

Ho content (% ) Pt dispersion

size (A)
0.0 0.444 19.2
0.1 0.512 16.7
0.2 0.501 16.9
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Table 3 The magnetic susceptibility and activity of catalysts at different preparing steps

before calcination

after calcination

after reduction

Catalyst s . p L. 6 ..
x x 10 activity (% ) x x 10 activity (% ) x x 10 activity (% )
Pt -0.041 - -0.036 - 0.052 -
Pt-Ho 0.060 18.1 0.095 19.2 0.147 20.3
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Modification of Holmium on Platinum Reforming Catalysts

ZHANG Ning, SONG Li-li, LI Feng-yi
( Chemistry Department of NanchangUniversity, Jiangxi, Nanchang 330047, China)

Abstract; The conversion of methylcyclopentane ( MCP) and cyclohexane on a series of platinum-holmium catalysts
has been investigated using a pulsed catalytic flow micro-reactor. The magnetic properties of these catalysts are
studied using a Faraday magnetic balance. H,-0, titration was utilized to investigate the changes of platinum disper-
sion and platinum particles. The results show that, when the holmium content is low, holmium can improve the
platinum dispersion and decrease the size of platinum particles, which increase the number of active centers of plat-
inum catalysts. It is shown that holmium may improve the aromtization activity and anti-poison stability of platinum
reforming catalysts. Moreover, there is a correlation between the activity and the magnetic susceptibility of the plati-
num-holmium catalyst, which indicates that the activity of Pt-Ho catalyst is related to the electronic factor of metal
components.

Key words: Pt-Ho catalyst; Modification; Activity; Magnetism
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