Chapter 111

Results and Discussion

3.1) The preparation of styrene oxides from styrene.

The Alkali-Catalyzed Epoxid: x gtion was used to synthesized styrene
oxide. This new epoxidationsand oxi {4 hnique have been discovered in
which dilute hydrogen peroxide30-50%)

conditions. Thus, reactiga®®! s\, / \\

vas tilizec under essentially neutral
oxide in the presence of

acetonitrile as co-rea \\ ce of the reaction was

shown in Eq 1.13 (1)‘a . ‘ : 1 _. 9\&\ btained in 66% yield and

its identity was verified b

The spectral data of stys FENEC ,i hown below :
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The IR. spectrum of styrene oxide (Fig 3.1) gave important absorption
at 3100-3000 cm~! of =C-H stretching of aromatic ring, 1600-1400 cm-! of C=C
ring stretching of aromatic ring, 1210 em-! of symmetric stretching of epoxide

ring and 775, 920 cm"! of asymmetric stretching of epoxide ring. IR spectrum



also indicated some impurity peaks such at 1710 cm-! that would be a carbonyl

group.

The PMR spectrum (Fig 3.2) showed the signal of styrene oxide at &

2.80-2.84 ppm (1H), 3.14-3.19 pp (WY hich was assigned as a quartet of CH,
group of styrene oxide. The | : | 0 ppm was the -CH- proton of
styrene . The singlet & '? vas ai tons.

The CMR sp ' ' \ . s that corresponded to
eight carbon atoms in thi€ g6gipBud ZFhe che \ ift at 51.17 ppm was
assigned to be carbofl’ of flCH5 feroup- ¢ 1de 1 \ N was CH group. The

chemical shift at 125.56 | ‘Were carbons in aromatic

ring.

The MS speciqum 234) displa ecylar fon at m/e 120 M,
CgHgO") and othef, FAGMEntation" 19 (M*-H, CgH70™), 91
(M*-CH,0). !ﬂ ]
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9.90, 11.53, 11.75 min., The NIST library search revealed that the retention time
of 7.99 min. was styrene. The peak at 9.90 min.(mass spectrum in Fig 3.8) was
benzaldehyde. It's an impurity in starting material. The peak at 11.53 min. was
benzeneacetaldehyde (Fig 3.9). It's a by-product of reaction. The last peak at 11.75

min. was styrene oxide peak which its mass spectrum shown in Fig 3.4.

20



HOAYROA 0V TSy

- L -y .
YInII N 1y ]

Table 3.1 The composition of reaction products.

Retention Time(min) Components
7.99 styrene
9.90 Benzaldehyde

11.53 SO ]1, £afagetaldehyde
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3.1.2) Theo g A u, \ action.

In order to epoxidation reaction,

temperature, conce icentration of hydrogen peoxide were

varied. the ratio of styx Xide to the t¥iene monomer was monitor by mean of
GC/MS. \\

Table 3.2 showed ' oxlde to styrene monomer. It
indicated that at S0 °C the safib-SOSM ighest. At 10 °C and 25 °C the
reaction might be top -——7'#. species might be
decomposed. m
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various teemperature (°C) (Big3.10) o
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Temperature ( °C) Ratio of SO/SM
10 0.8626
25 1.0085
50 3.6157
70 1.4362




All other parameters were fixed as follow:
Styrene monomer 50 ml.(0.437 mole)
Methanol 186 ml.(4.597 mole)
Acetonitrile 64 ml.(1.246 mole)
Hydrogen peroxides 34 ml.(1.246 mole)

Table 3.3 showed the ratio « /
varied. It indicated that tRE"BPtifum w was 0.44 mole while the
amount of methanol, acg

n the amount of styrene was

kide were kept constant and

the temperature was 50

Table 3.3 The ratio betwgén sfygri¢ oxideldnid styrene monomer obtained from the

reaction with variogs afhab

Styrene (mole) 1o Ratio

s

021883 1 2970

v_
0.4370 =4

All other paramalers were fixed as fgllow:
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hcetumu"ll.le 64 ml. (1.219 mole)
Hydrogen peroxide 34 ml. (1.246 mole)

Temperature 50 oC
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Table 3.4 showed the ratio of SO/SM when the amount of hydrogen
peroxide was varied. It indicated that the optimum amount of hydrogen peroxide
was 1.25 mole while keeping acetonittrile at 1.22 mole and styrene at 0.44 mole.
If the concentration of hydrogen peroxides was too high used, it would reacted

with percarboxymidic acid (Eq 3.1 and 3.2) instead of reacting with acetonitrile.

Wd and up with less amount of

.“

Therefore, percarboxymidic aci

product.

RCN + H,0, (Eq.3.1)

NH

RC-O0H + H,0, (Eq.3.2)

Table 3.4 The ratio betw€en (idé e ' monomer obtained from

reaction with various aniei

All other parameters were fixed as follow:
Styrene 50 ml. (0.437 mole) Methanol 186 ml. (4.597 mole)
Acetonitrile 64 ml. (1.219 mole)



In this study, pH was not varied, because the product was only stable in
neutral condition. From many results in the experiments, the best condition for
synthesis of styrene oxide was 0.44 mole styrene, 4.597 mole methanol, 1.219
mole acetonitrile, 1.246 mole 50% hydrogen peroxide and pH 7-8 (about 7.5).

3.2) The preparatinnn \ i y ol from styrene oxide.
) :

The synthesis of

PREMyLEthand .""-:||_|.a|- in the a pressure reactor

using styrene oxide as s as catalyst. the yield of 2-
phenyl ethanol was 57% | \.\ s verified by spectral
evidences. The only \‘ shich could come from the

reduction of unreacted styfeng o couid come nreduction of styrene oxide
itself. Nevertheless, ethylb€nz ’ & €as T epa ated from 2-phenyl ethanol
by distillation. —
3.2.1) The spabufll data of 2-phenyl ethanORERS &
Ml
[R.v{cm‘l} £500-1400, 1050, 750,710

I
{Flg 3.13)

i ‘Cm‘”ﬂ"ﬂ)ﬁl ATBIPINEA T oo

7267 37(H) {F:g 3.14)
o= QRN TR AR TINB T
ig
MS mv/e (percentage) -122M", 91, 77 (Fig 3.16)

The IR. spectrum of 2-phenyl ethanol (Fig 3.13) gave important
absorption at 3600-3200 cm! of -OH stretching of alcohol, 3100-3000 cm-! of
=C-H stretching of aromatic ring, 1600-1400 c¢m-! of C=C ring stretching of
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aromatic ring, 2950-2875 cm-! of -CHz group in 2-phenyl ethanol, 1050 cm~! of

CO.

The PMR. Spectrum (Fig 3.14) showed the signal of 2-phenyl ethanol at &
2.80-2.84 ppm (2H, t, Jo=6.84 19-3 86 ppm (2H, t, Jg=6.841 Hz) was
doublet of CHy group , roton in hydroxyl group. The
chemical shift at § 7.26-7. cated protons in aromatic ring

The CMR. Spegffuraf(liy 15) showed the Signa of 2-phenyl ethanol at
39.28 ppm (C-0) and §
The other's signal at 1

ected to aromatic ring.
8,95 ppms was carbons in

aromatic ring.

The MS Sp:ctrum data(

ed the molecular ion at 122 amu.
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3.22) The npﬂmlsatmn of hydrngenolvsns tt:nn
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In ordefito find out the c?t:mum cundmnn for the hzdlmgenﬂl}ms of
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GC/MS. WAccording to table 3.5, the optiimum pressure was 400 psi which was the

maximum pressure attenable by the reactor. The reaction time was 6 hours.
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Table 3.5 The ratio between ethylbenzene and 2-phenyl ethanol at various

pressure of reactor Fig 3.17 and 3.18

Pressure (psi) Ratio of P.A./E.B.

200 A fo#iz6s

- :‘:\“ h /
w P

400 ﬂp |

Table 3.6 indiefffedd SRscyMhe oxide to be 0.13 mole

to 0.1 g Raney Ni.

Table 3.6 The ratio betwgér

reaction with variou$ arfitfits of s oxide Fig 3.19 and 3.19

All other parameters were fixed as follows:
Pressure : 400  psi Ethanol - 1.279 mole
Raney Ni - 0.1g. Time : 3 hr.

Two experimental conditions were varied to find out the optimum

condition. The first one was pressure of reactor, It's the most significant factor
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affecting the quantity of product. In this research, high pressure at 400 psi was
shown to give the highest ratio of 2-phenyl ethanol and ethylbenzene. The second
factor was the concentration of styrene oxide. The hydrogenolysis of styrene oxide

was complete, as indicated by GC/MS chromatograph which consisted of two

3.16). The best condition T8 EOLVEIt styfene whcnyi ethanol was styrene

b Ra .m 00 psi.
3\ 3 ,
3.3) The prepagiti phenyl eth: =\ styrene waste.
] According to th i0n the styrene waste composed
or ¢ \ onent was styrene monomer

\dergo epoxidation reaction with

vl ethanol.

m & p-Xylene 105 ppm
Cumene 478 ppm
p-methyl styrene 0.23 %

Other 588 ppm

Polymer Content More than 1.26 %
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after styrene waste was subjected to the optimized epoxidation condition
reaction followed by catalytic hydrogenation described above, 2-phenyl ethanol
was obtained in 57.39% vyield. This result assured the rationalization that styrene
waste could be able to convert to a more expensive product, 2-phenyl ethanol in

reasonable yield. ”//; d commercially aspect of this
hypothesis is feasible. Howes -r.j",':- thesis should be carried out in

order to learn more on the rfeaeton cx ndl i Due to the unavailable of large

scale equipment, large scal® @/ sjcap \: d.out during this study.
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