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The iron incorporation method according to addition steps during the synthesis of iron incorporated MCM-41 was examined
systematically. Iron addition during pH adjustment was more effective than the other addition steps which were addition
to template agent solution or addition after mixing of template agent and sodium silicate solution. In case of iron addition
after extraction of template agent from as-synthesized silica MCM-41, most of the iron was on the surface of pores not
the frame work structure. Although the amount of iron addition was increased, there was a limit to the amount of iron
incorporated into framework structure of MCM-41. The synthesized FeMCM-41 catalyst showed catalytic activities for pro-
pylene oxidation. Otherwise, there might be no attractive differences of catalytic activity among the addition steps of iron.
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Figure 1. Block diagram of the synthesis of FeMCM-41. step 1, 2, 3:
Fe(NO3); « 9H;O, step 4: FeCls.
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Table 1. Si/Fe Ratio of FeMCM-41 According to the Incorporation
Step of Fe

Step Si/Fe (Initial) Si/Fe (Final)* Fe%, (Final/Initial)
1 83 11.7 70.9
1 50 144.5 34.6
2 83 9.52 87.2
2 50 124.5 40.2
3 5.0 5.22 95.8
3 83 8.61 96.4
3 12.5 12.6 99.2
3 25 259 96.5
3 50 52.5 95.2
3 100 104.3 95.9
3 200 203.1 98.5
4 83 55.0 15.1
4 50 144 34.7

*By Atomic Absorption Spectroscopy
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Table 2. BET Surface Area and Total Pore Volume of FeMCM-41

Sger (m¥/g)”

Step  Si/Fe (Final)a) Total pore volume (cm3g'l)°)

1 55.5 1,062 1.02
2 124.5 1,041 0.98
2 54.0 1,057 0.99
2 22.7 889 0.91
2 20.5 818 0.90
2 9.52 620 0.61
3 52.5 1,054 1.02
4 100 868 0.81
4 55.0 854 0.80

a) By Atomic Absorption Spectroscopy

b) Sper was calculated by the BET equation for N adsorption isotherms
in the range of P/Po = 0.05 ~0.25.

¢) Total pore volume measured at P/Py = 0.99.
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Figure 2. XRD patterns of calcined FeMCM-41 samples. The numeric
character denote the final Si/Fe ratio. The initial Si/Fe ratio is (a) 8.3,
(b) 12.5, (¢) 17.5, (d) 25, and (e) 50.
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Figure 3. X-Band ESR spectra of calcined FeMCM-41 samples.
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Figure 4. X-Band ESR spectra of calcined FeMCM-41 samples for
step 2.
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Figure 5. TGA curves of as-synthesized FeMCM-41 samples. (a) step
1, (b) step 2, (c) step 3, and (d) step 4. All the samples of the initial
Si/Fe ratio are 17.5.
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