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Abstract : The Pt—Sn/Al,O; catalysts mixed with metal oxides for propane dehydrogenation were
studied. Cu—Mn/~v-ALOs;, Ni-Mn/~v-AlL,Os;, Cu/a-ALOs was prepared and mixed with
Pt—Sn/Al,O; to measure the activity for propane dehydrogenation. As standard sample, Pt—Sn/Al,O;

catalyst mixed with glassbead was adopted. In the case of catalytic activity test after non-reductive
pretreatment of catalyst and metal oxide, Pt-Sn/Al,Os mixed with Cu-Mn/~ -Al,O3 showed higher
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conversion of 15% and similar selectivity at 576.5°C, compared to conversion of 8% in standard

sample. In the case of catalytic activity test after reductive pretreatment of catalyst and metal oxde,

Cu/ a —Al,O3 showed higer yield than standard sample.

But, increase of yield of most of samples

after reductive pretreatment was not significant, so it was found that lattice oxygen of Cu—Mn/~vy

—Al,Os is effective to propane dehydrogenation.
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Fig. 1. Dehydrogenation equilibrium (left) and
catalytic cycle for oxidative
dehydrogenation (right).
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Zﬂi?} Pt—Sn/A1203, Cu Ml’l/’7‘A1203, Cu/
a-ALOs, Ni-Mn/~-AlLO;9] XA 34 =fgl(
M/S, Shimadzu Instruments, Japan)& 7|55
o} (Ni—filtered Cu Ka, A = 1.540600 nm). A
A2 40kV, AFE 40mA 1T 20 AWEE
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Bt Belsorp Tmini, BEL Japan. Inc.,)
Barret—Joyner-Halanda (BJH) ®#-2 7|&37]
E AAtst=tl AFE AT

Table 1. Materials Used in catalyst preparation

Material Maker
Copper 11 mfrate trihydrate JUNSEI
Manganese II nitrate hexahydrate
Nickel 1I nitrate hexahydrate DAEJUNG
Hydrogen hexachloroplatinate IV KOJIMA
hydrate CHEMICALS
Tin 1T chloride Sigma—Aldrich
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Fig. 2. Procedure of bench scale production of developed catalyst.
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Fig. 3. Propane dehydrogenation experimental
equipment
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Fig. 4. N2 adsorption—desorption isotherms of
~4—=Al,O; and bench scale Cu—-Mn/~
-ALO;

3.1.2 X4 g4 24(XRD)

Fig. 5= & AFolA Az 25 4kl X
A 3 fhdg BoAEd Cuw/a-ALOs= «a
-AlLOs9] XA 3E midx Cu0 H3E AT
4 QI%A, Cu-Mn/v-ALO:E ~-AlLO39l X
A fels} CuOg FI3E 21T 4+ UAH
CuO9 #3a+ FAIN v-ALO:¥IALE HAIL
ot CuO9] & m=a YA|oA mA|sHA CuO
£ st 4 Adtt. Ni-Mn/~-ALO;= y#A
I FatEREe] BE GRuivp mH] 127
wATEe], YAat B 34 ARkEe] o3& o
1

Vg 5 YT, BAZ AHSH y-ALO:e XA
39 seere eI & 9l9leh XRD 2R

Table 2. The BET surface area of metal oxide

BET Pore volume Ave.rage
Catalyst Pore diameter
(m2g-1) (cm3g-1)
(nm)
Cu—Mn/~v -AlLOs 148.98 0.4578 12.29
Cu/ a -ALOs 3.59 0.0104 11.62
Ni-Mn/ v -ALO; 165.24 0.4510 10.12
CU_MH/7_A1203

(bench scale production) 147.8 0.3980 10.77
4 -AlLO; 213.1 0.5080 9.53
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Fig. 7. TGA image of Pt—Sn/Al203 + metal
oxide after reaction test.
(A) Pt—Sn/Aleg+Cu—Mn/’7—A1203,
(B): Pt=Sn/ 0 -Al,Os+glass bead
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