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0 O lronion-promoted silica solid acid catalysts active for o-methylstyrene dimerization were
characterized by XRD and Fe K-edge XANES/EXAFS spectroscopic techniques. The possible
active species were proposed. The 1 mol % of iron to Si was incorporated in catalyst samples,
which was prepared by sol-gel process using iron chloride and tetraethylorthsilicate (TEOS) asthe
sources. The incorporated trivalent iron species were characterized as tetrahedral FeO,Cl,,, and
excess |oaded species were aggregated to form o-Fe, O, during drying process at 403 K. Thefraction
of [FeO,Cl,,], [FeClg] and [FeOg4] speciesin the catalyst samples were determined by the least-
sguares analysis of XANES.

[Key words] Ironion, Silica, Solid acid catalyst, XAFS, a-methylstylene dimerization
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Entry | Si: Fe | Fe (mol%) | Yield (A+B)(%) A:B
1 4:1 25 94 83:17
2 50:1 4 91 83:17
3 100 : 1 1.4 15 84:16
4* 1200:1 0.7 50 85:15 * Reaction time: 12 h

Fig.10 Catalysis of iron-silica catalyst samples®?.
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Table 10 Physical properties of catalyst samples.

Fe-content Conv. g%)b
Ent Catalyst Col

niry atalys wt%  SiFe oor 373K 353K
1 FS-I(w) 1.8 37 @y redish brown 78 35
2 FS-I 14 4.4 brown 89
3 FS-ll(w) 1.4 46 (10 redish brown 96 59
4 FS-lI 7.6 8.3 brown 96
5 FS-11(w) 3.9 16 (20 redish brown 87 47
6 FS-lI 4.0 16 redish brown 82
7 FS-IV(w) 0.7 99 (50)° ivory 82 31
8 FS-IV 1.8 37 redish brown 92
9 FS-V(w) 0.9 77 (100)° ivory 77 11
10 FS-V 1.0 68 ivory
11 FS-VI(w) 04 170 (200)° ivory 79 13
12 FS-VI 04 160 ivory 82
13 FeCl; (1mol%) yellow 100

Si0,-Al,04 white 72 2.4

(13wt%; JRC-SAL-2)

aAtomic ratio of mother gel solution. °Catalyst: 100 mg, g-methylstylene: 1
mmol, heptane: 4 mL, reaction time: 1 h. Air.

(a) (b)
100 —®@ | filtration 100 _M%V_ filtration
--------- @-----------9
‘ 80 —
: g o ciy
z B O
o [=]
g g 40—
o o
(&) o
20 —
0
Time/h Time/h

Fig.20 Results of a-methylstylene dimerization over Fe-SiO, catalyst () FS-I(w) and (b) FS-VI(w) at 353 K.
Catalyst: 100 mg, o-methylstylene: 1 mmol, heptanes: 5mL. The 3 mL of reaction media was filtered to remove
catalyst at thereaction time 1 h, and thefiltrate liquid phase was kept at 353 K. Solid line: in the presence of Fe-SIO,
catalyst; dashed line: in the absence of catalyst.
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Fig.40 Fe K-edge k®-weighted EXAFS spectraof Fe compounds and Fe-SiO, catalysts, and their Fourier transforms.
(8) a-FeOOH, (b) y-Fe,05, (€) a-Fe,04, iron silica catalysts (d) FS-1(w), (€) FS-II(w), (f) FS-III(w), (g) FSIV (w),
(h) FSV(w), (i) FSVI(w); () FSH, (K) FSHI, (1) FSHIIL, (M) FSIV, (n) FS-V, and (0) FS-VI.
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