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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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1.1 #EAFHHE

TE 45 B 78 2% LLBB 52 O JROBH B %, id o ACL.
¥ AC1 7£ 5 mol/L B HNO, KB+ F 90 CTHE L
AF 6 h, THEEKIGTE 60 CTHT,FEERIC
HAC2. ¥ AC2 EESR T F 500 CRHE, FiBrs
ST K AC3. HE P WELAARB I EH&. ¥
XZMBEAMABEEMNAARBERPEE (Pt
HERBYN1%), RSHEMLNE0 CTFHRT,R
FRETHERZP, =M AR 5425028 Pr/ACL, P/
AC2 # Pt/AC3.
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BEMHEER ILEMALRARNER N,
g Bt 77 % £ % E Quantachrome 2 7 Autosorb-1 %
YIE WA AT R EATE 120 CTF
EEZTH15h.

RIKWBFET BB (TPD)LRE—& A H &
TP-MS {8 E#1T. ¥ S0 mg EREAURE,Z
# T 7 He A (50 ml/min) Rk 1 h UIKBBE
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% 10 C /min.

AL Pr B FR/MNHRIEZE HA JEOL A7
B JEM-2000EX B E S B E L #HT, MERENR
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MCH B 805 78 % B F B & IR A 2 0 28 (B
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99.999% , FEARNMEAD BN SA > FiHE
MBREEURELEMNKIFER. KU, % 50
mg AR EARNE S, HE R (30 ml/min) F
400 CFIEMER 2 h, ZEHBEREF 300C, F
B Ar K% 30 min. MCH 2548 #75
RES Ar BE#EARNE. WA MCH #8 # &
#0.03 ml/min, 5 ArKIEEHERLRI 1. K
B MR SE GC-14B B S H A% (L (SE-30 HXE
K, 4 m)iEfT 0.
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BEMEEERABETT 1000 m*/g, FEBEE
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AC2 FRER AR B & ACT, 7] KL 74 B2 b B8 % 3 44 61
MR YRR, RENEREH FLAMLE
BRABRETH, XG5 XMBEHF. HFEH
BALE ) & 8 & AC3, & B4t % 8 A L 2 #5
K, AABKNELFAK. XEHHALEHEAR
BREZL, ARFERRET —ERREMNHKDF.

®1 BEHXSGEHTAANR

Table 1 Pore structure properties of activated carbon supports

Surface area Pore volume Pore size
(m?/g) (em®/g) (nm)
Total Micropore® Total Micropore! Micropore® Mesopore®
AC1 1080 853 0.541 0.258 0.52 3.80
AC2 1043 828 0.517 0.249 0.52 3.80
AC3 1236 933 0.628 0.260 0.53 3.81

Support

* Surface area and pore volume of micropores were calculated
by the ¢-plot method.

® Pore size of micropores was determined by the HK method.
¢ Pore size of mesopores was determined by the BJH method.
AC1 — the original carbon, AC2 — AC1 oxidized with
HNQ;, AC3 — AC2 heated in H,.
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Fig1 TPD profiles of CO; (a) and CO (b) from original and
modified activated carbon materials
(1) AC1, (2) AC2, (3) AC3
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Fig 2 The relationship between MCH conversion and time over

different catalysts at 300 C
(1) Pt/ACl1, (2) Pt/AC2, (3) Pt/AC3
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Fig 3 TEM images of the fresh and used platinum catalysts over activated carbons
(a) Fresh Pt/AC1, (b) Fresh Pt/AC2, (c) Fresh Pt/AC3, (d) Used P1/ACl1, (e) Used Pt/AC2, (f) Used Pt/AC3
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Fig 4 Distribution histograms of the fresh and used platinum catalysts over activated carbons
(a) Pt/ACl1, (b) Pt/AC2, (c) Pt/AC3
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