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Abstract: Cr-f3 zeolite was synthesized in a SiO,-Cr,03-(TEA),0-Na,0-H,O system by using tetraethyl ammonium
hydroxide (TEAOH) as an organic template, fumed silica and chromic chloride (CrCly) as silica and chromium
sources respectively. The chemical composition of the initial gel was 1.0Si0,:xCr,05:y(TEA),0:zNa,0:wH,0, where
x=0.013~0.042, y=0.20~0.23, 2=0.025~0.11, and w=13.3~18.3, respectively, and it was statically heated at 413 K
for 8~11 days.

aqueous hydrogen peroxide as the oxidizing agent in water medium.

Al-free Cr-f3 zeolite showed a higher activity and selectivity for hydroxylation of phenol with
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Table 1

Results of the synthesis of Cr-f3 zeolites

Initial mixture molar ratios

No. Time / d Phase
n(Si0,) / mol n(Cr,03) / mol n(Na,0) / mol n[(TEA),O] / mol n(H,0) / mol
1 60 0.5 3.5 14 900 11 gel
2 60 0.8 35 14 900 11 B
3 60 1.0 35 14 900 11 B
4 60 1.5 35 14 900 11 B
5 60 1.5 3.5 14 900 7 B
6 60 1.5 3.5 14 900 17 B
7 60 1.5 3.5 14 900 5 gel
8 60 2.0 35 14 900 11 B
9 60 2.5 35 14 900 11 B
10 60 3.0 3.5 14 900 11 Mixed crystal
11 60 1.5 3.5 12 900 11 B
12 60 1.5 3.5 10 900 11 Mixed crystal
13 60 1.5 35 9 900 11 ZSM-5
14 60 1.5 45 14 900 11 B
15 60 1.5 4.5 12 900 11 B
16 60 1.5 4.5 10 900 11 Mixed crystal
17 60 1.5 4.5 9 900 11 7SM-5
18 60 1.5 2.5 14 900 11 B
19 60 1.5 1.5 14 900 11 B
20 60 1.5 0.5 14 900 11 gel
21 60 1.5 55 12 900 7.5 B
22 60 1.5 6.5 12 900 7.5 B
23 60 1.5 7.5 12 900 7.5 cristobalite
24 60 1.5 3.5 12 1100 7.5 B
25 60 1.5 3.5 12 800 7.5 B
26 60 1.5 3.5 12 1200 7.5 Mixed crystal
27 60 1.5 3.5 12 1 300 7.5 Mixed crystal
28 60 1.5 35 12 1 400 7.5 7ZS8M-5
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Table 2 Parameters of unit cell of Cr-3 zeolites

Samples n(Si) / n(Cr) of initial mixture

n(Si) / n(Cr) of products

Parameters of unit cell

a, b / nm ¢/ nm Cell volume / nm®
No.2 37.5 67 1.2362 2.658 5 4.062 9
No.3 30.0 55 1.238 1 2.659 6 4.086 6
No.4 20.0 37 1.243 4 2.658 9 4.110 7
Al-g1 n(Si) / n(Al)=29 1.243 9 2.655 6 4.109 2
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Table 3 Influence of reaction temperature on selectivity

Selectivity for products / %

Temperature / K X!l % Eff. (H0,)
CAT HQ PBQ CAT / HQ
323 15.1 58.8 30.0 11.3 2.0 3.9
333 20.5 54.3 28.7 17.0 1.9 5.6
343 47.0 29.0 38.3 32.7 0.8 14.7

(reaction conditions: 0.25 g catalyst (Cr-B), 5 g PhOH, n(PhOH) / n(H,0,)=1.25, 0.45 g HAc, take water as solvent, 5 h reaction time.)
x4 FEAFAENE N

Table 4 Influence of Cr-f3 catalyst amount on selectivity

Selectivity for products / %

m(Cat) / m(PhOH) Xul % E£.(H,0,)
CAT CAT PBQ CAT / HQ
3% 143 495 20.5 30.0 24 44
4% 175 51.1 20.5 284 25 53
5% 470 29.0 38.3 32.7 0.8 14.7

(reaction conditions: 5 g¢ PhOH, n(PhOH) / n(H,0,)=1.25, 0.45 g HAc, take water as solvent, 343 K reaction temperature, 5 h reaction time.)
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