CHAPTER V
CONCLUSION AND SUGGESSION
FOR FUTURE WORK

5.1 Propylene Glycol Conversion

5.1.1 Propylene Glycol: Acid ( W Reaction
Reaction mechanisms “of p cne’s (PG) conversion to propanal

d water-addition models of
three concerted pathways are investigated v g th rolpnated forms of propylene
PNE"). The zero point
energies and thermod e S"are obtained at B3LYP/
6-31G(d) level of theo gfthfeg comcerted, pe hways @ H, C1Me and C1H via

transition states TS1 and J agd TS ve produced the products HPPNL™ and

glycol (HPG"), propans

HPPNE", respectively. erfent 163 f product HPPNL™ to HPPNE" based on
models I, I, I and IV argl [99:88}:{0.12]{99.81]:[0.19], [89.01]:[10.99] and
[46.59]:[53.41], respectively. —

Reaction mechanmn of propylene glycol in pﬂacol rearrangement over
zeolite catalyst is i ti ‘ii g P/6- (d) level of theory
and modeling the Fil;if z]fh Tﬁﬁﬁ ?ﬂoﬁﬁl‘ﬂ rélative energies of all
involved species in the rearrangement réaction and thir thermo’qi'nahlic quantities are

obisined. P Phice O ks er1Civg 34 BJ A @) Esition sates

TS1 and TSZq, and TS3 have produced the products PPNL™ and HPPNE", respectively.

The orders of activation energy of pinacol rearrangement of propylene glycol over
zeolite models are as TS2 (C1Me) > TS1 (C2H) > TS3 (C1H). The percent rations of
product HPPNL™ to HPPNE™ based on 3T and 5T cluster models are [2.36]:[97.64]
and [2.56]:[97.44], respectively. Thus, the main product of the pinacol rearrangement
of propylene glycol over 3T and 5T cluster models is PPNE.
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5.2 Pinacol Rearrangement

5.2.1 Pinacol: Acid Catalyzed Reaction

Reaction mechanism of pinacol (PC) conversion to pinacolone (PCL) in acid
catalyzed is investigated using the protonated form of propylene glycol (HPC"),
propanal (HPCL"). All structures of pinacol rearrangement reaction in acid catalyst
are optimized using DFT at B3LYP/6-31G(d) level of theory. The zero point energies

and thermodynamic quantities ac ps are obtained and result that
& &l st is 14.13 kcal/mol.

activation energy of pinacol re

zeolite using 3T and 5T
3LYP/6-31G(d) level of
very similar. The overall
activation thermodynamic quantifies ane rate ¢onst: pinacol rearrangement are

calculated and result that the a€tivaiion cnergies of pinacol rearrangement over 3T

and 5T cluster models are 31.31 and 31.99 1, respectively.

5.2.3 Pinacol: Metal Substituted-Moleculai-Sieve Catalyst
v, ' A

The reaction pathgay and energies for the pmacoarearrangement over metal
substituted molec ﬁ i een computed using
DFT method at B u\ﬁ mﬁm ﬁﬂ}]hf]:j Cu(Il) substituted in
zeolite framew are modeled usnfg Fe- clu te els. Reaction
e Ry TV g U o LA B v

is different from the reaction over normal zeolite because it does not involve the acid
of zeolite proton, but it involves in the positive charge of metals. The activation
energy of pinacol rearrangement over Fe-3T and Cu-3T are 29.63 and 37.11 kcal/mol,
respectively. Thus, Fe substituted in framework of zeolite presents higher catalytic

activity for pinacol arrangement than Cu substituted in zeolite framework.
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5.3 Suggestion for Future Work

The pinacol rearrangement over other metals substituted over zeolite
framework could be explored. Moreover, framework of zeolite could be modeled by
using larger cluster models such as 50T, 63T and 72T and may be included the
theoretical model such as the ONIOM calculation in order to improve the geometrical

and energetical optimization of relevant systems.
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