Chapter 11

Experimental

2.1) Chemicals and instruments

Chemicals
Styrene
Styrene waste
Acetonitrile H3ICN
Methanol EHz0H uka Co_Ltd.
Ethanol ka Co..Ltd.
A A J
RaneyNi [ RaRA ). Ltd.
Sodium hydroxide m aC Flul&u Ltd.
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The IR spectra were recorded on a Perkin-Elmer Model IR 781 and Model

IR 1430 Infrared Spectrophotometer. Liquid samples were generally examined on

sodium chloride cell.



2.1.2.2) Gas chromatograph / Mass spectrometer (GC/MS)
Gas chromatography was carried out on a Fisons Instruments Gas chromatograph
Model GC 8000 series. All mass spectra were obtained with a quadrupole GC/LC

-mass spectrometer Model Trio 2000 from Fisons Instruments.

2.1.2.3) Proton and Carboii-13 et:c Resonance

Spectroscopy (PMR and CMR
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2.1.2.4) Rotary evdbofatér
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2.2) Experimental procedures and instrumental analyses.
The synthetic pathway of 2-phenyl ethanol was shown below :
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2.2.1) Preparaffondt sfyise dxid
To a 1 litre, five x equipped with a stirrer,
thermometer, two dropping i , and pH electrode was added
methanol (186 ml.,4.597 ) asitons 18~mole) and styrene (50
ml., 0.4370 mole.) fi,f-,.— ; .l 0 60 °C. Thirty-four
167 mo wa@ded dropwise over a 2-

hr period at a 2 ©@n while 0.1 Nbf mdlumfﬁ xides was added

millilitres of 50 % hyd&en peroxid
Mﬂnﬂ m riod. The reaction
h Wf 1 "ﬁﬁj}] ik /1w
reacnora mj form (150

ml). After washing and drying the chloroform extracts, the product was

simultaneously

concentrated using rotary evaporator at 70 °C for 30 min. to obtain thirty-three
ml. of product (0.2887 mole, 66.07 % vyield).
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2.2.1.1) The optimum condition of epoxidation reaction was carried out to
determine the highest ratio between styrene and styrene monomer by adjusting the
following parameters :
- Temperature (10, 25, 50, 70 degree Celsius)
- Concentration of styrene (0.2185, 0.4370, 0.6555, 0.8740 mole)

The ratio b 2 tiiylbenzene was determined by
GC/MS analysis. / »
GC Condition
Carrier d pressure
Injection

2min) — 180 °C (3 min) ,
= 10 °C/min
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Styrene ¥xide (15 ml, 0.1312 mole), Raney Ni 0.1 g, (11%,W/V)and
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was cumﬂressed to the reactor via gas inlet valve. The mixture was stirred at 400

psi over 3 hour. The product was then evaporated in a rotaevaporator at 80 °C
for 30 min. The reaction mixture was distilled to obtain 9 ml.of 2-phenyl ethanol
(0.0754 mole.,57.39 % yield) with b.p. of 219 °C (35 mm.) and ethylbenzene (5
ml.., 0.0408 mole., 31.09 % yield ).
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2.2.2.1) The optimization of hydrogenolysis reaction.

The optimization of hydrogenolysis reaction was carried out by varying
pressure (200, 300, 400 psi) and amount of styrene oxide used in the reaction
(0.0437, 0.0875, 0.1312, 0.1750 mole) in order to get the highest ratio between 2-

The ratio betweeny2=pheiiyl ethahol ﬁmcne was determined by
‘

phenyl ethanol and ethylbenzene.

2.2.3) Preparatio 2fpheny ‘ethar | fom styrene waste via styrene

oxide.

According toWth alysis, the te Ompﬂ!‘yﬂﬂ of various
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conditions described above and the product was worked up as usual to obtain 2-
phenyl ethanol (30 ml,0.2581 mole.,59.06 % yield) and ethylbenzene (10 ml.
0.0816 mole., 18.67 % yield) after distillation. The GC/MS of the products was
shown in Fig 3.17.
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