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Dispersion of Pt Catalysts Supported on Activated Carbon and Their
Catalytic Performance in Methylcyclohexane Dehydrogenation
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Abstract Activated carbon-supported Pt catalysts were prepared by the conventional wetness impregnation

method and their catalytic activity for methylcyclohexane dehydrogenation was tested. The impact of different

treatments nitric acid oxidation and H, heating treatment of carbon supports on the reaction performance was

addressed. The results of nitrogen adsorption and temperature-programmed desorption show that the carbon sup-

ports have almost identical porous texture but different types and amounts of surface oxygen groups. This led to

different dispersion of Pt particles and thus different activity and stability of the catalysts.
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Coloma ! Pt H,0, Pt JEOL
JEM-2000EX
120 kV.
1.3
MCH MCH
Pt Al O4 10 mm
1213 99.999 % 5A
- 50
mg 30 ml min
14 Pt 400 C 2 h 300 C
. Kariya 15 Ar 30 min. MCH
Y wet-dry” Pt Ar . MCH
0.03 ml min Ar 1.
. Wang !¢ GC-14B SE-30
Pt 4 m
Pt 0.25%
1% Pt 2
2.1
Pt . TEM 1
MCH 1000 m?> g
Pt
AC2 AC1
1
1.1 17
ACLI. AC3
ACl  Smol L HNOj 90 C
6 h 60 C
AC2. AC2 500 C
AC3. Pt Table 1 Pore strllJcture properties of activated carbon supports
Pt Surface area Pore volume Pore size
1% 60 C Support m’ g em’ g nm
Total Micropore® Total Micropore® Micropore” Mesopore®
PUACL Pt ACI ioéol . 851; 01. 5t411 Mo.zis Mo.spz M3.§0
AC2 Pt AC3. AC2 1043 828  0.517 0.249 0.52 3.80
1.2 AC3 1236 933 0.628 0.260 0.53 3.81
N, * Surface area and pore volume of micropores were calculated
by the ¢-plot method.
Quantachrome Autosorb-1 b Pore size of micropores was determined by the HK method.
120 C ¢ Pore size of mesopores was determined by the BJH method.
05 b ACl — the original carbon AC2 — ACI oxidized with
HNO; AC3 — AC2 heated in H,.
TPD
TP-MS 50 mg U TPD
He 50 ml min 1h Co, CO-TPD 1 ’
' 20~ 900 C ACl1 CO, 90 — 430
10C min. 550~660 C CO 520 ~900
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3 Pt TEM
Fig 3 TEM images of the fresh and used platinum catalysts over activated carbons
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Fig 4 Distribution histograms of the fresh and used platinum catalysts over activated carbons
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