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Studies on the Preparation of B—Phenylethyl Alcohol

Hydrogenation of Styrene Oxide by Raney Nickel Catalyst

Eiji IWAMOTO
Akifumi KONDOH
Katsuo KOMIYA

Hydrogenation of styrene oxide to phenethyl alcohol has been investigated using several transition

metal catalysts. Raney nickel used at low temperatures in the presence of small amounts of aqueous

alkali gave the best result. Selectivity dependance on the reaction conditions as well as the kinetic

expressions for the title reaction have been established.
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Table 1] Hydrogenation by several catalysts

Results

Reaction conditions

Catalyst Alkali Solvent Temp, | Press. | Time | Conv.* | Reaction product_s (wt2%)
B , g _H,0g MeOHg °C Kg/em* Hr | &% EB |PAA| NV Rose-P_
Pd/C 1.0g. Na,CO; 0.06 6 — 50 10 0.7 100 + 18.8 + 81.2
R-Ni 12.0g. Na,CO; 0.06| 18 — 50 10 0.7 100 15.3 | 0.8 2.4| 81.5
R-Co 5.0g. NaHCO,; 1.0, 2 12 100 10 4.5 34.7116.7| 0.2|11.7| 71.4
Pd/C Ig'—sf\%;sg. INaHCO; 1.0 2 L T S 6.0 | 100 | 2.3 + | 2.4/ 95.3
Pd/C 0.5 + 5g NeHCO, 100 2 12 |40 )| 4 5.0 | 100 | 3.2| 05| 42| 9.1
R-Ni 6g. NaOH 0.24] 12 —— 58 10 l 8.5 100 1.9 + . + 98.1

Styrene oxide (SO); 120g.
EB ; Ethylbenzene, PAA ; Phenylacetaldehyde,
* Conversions were based on pure styrene oxide.
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Table 2 Relation of selectivity to reaction temperature
! Reaction conditions | Results
Ex. No. Temp. | R-Ni | NaOH [ Na,CO, H,0 Time i| Conv. Reeaction products (wt%)
C g g g g H | % EB  PAA NV  Rose-P -
1 50 12 — 0.06 18 0.7 100 15.3 0.8 2.4 81.5
2 25 12 — 0.06 18 2.2 100 6.0 0.6 0.6 93.4
3 5~8 6 = 0.06 12 8.0 100 3.1 0.5 + 96.4
4 25 12 0.24 e 12 2.0 100 6.9 0.7 1.3 91.1
5 16 6 0.24 == 12 3.0 100 5.0 0.6 0.9 93.5
6 5~8 0.24 S 12 8.5 100 1.9 0.1 + 98.0
7 5 6 0.24 = 12 6.0 100 0.6 0.1 + 99.3
Press. 10Kg/cm?, Styrene oxide; 120g.
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Reaction conditions.

Temp. 5~8T ®; R—Ni 12g.
Press. 10kg/cm? o 7 6g.
Styrene oxide, 120g. A ” 3.6g.
Hzo 7~24g.

Fig. 1 Dependence of conversion and selectivity
on the weight of Na,CO,.
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Fig. 2 Dependence of conversion and selectivity
on the weight of NaOH.
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Fig. 3 Relation of pressure to selectivity,

Fig. 4 Dependence of velocity and selectivity
on the weight of catalyst.

Table 3 Life of raney-nickel catalyst
. o : o
Recyele L Reaction condition, Velocity Reaction _produc_tﬂvtﬁ)
No. NaOH | H.0 Temp | p, NI/Hr EB PAA NV | Rose-P
g g °C
0.24 12 6.0 5.2 0.9 0.1 t 99.0
2 0.12 6 6.5 5.8 1.8 0.1 t 98.1
3 0.12 6 152 {22 1.9 0.3 t 97.9
4 0.12 6 {8 | 22 3.4 0.4 t 9.2
Conditions, Press; 10 Kg/cm?, R-Ni; 6g., Styrene oxide, 120 g,
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Fig. 5 Experimental apparatus
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Fig. 6 Velocity of hydrogen consumption
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