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11. TOm tit cac két qua moi ctia luan an:

- Pa chi ra vai tro hoat dong cua dong, nickel va chromi trong va ngoai mang I6p
bat dién hydroxide Mg-Al-(OH), la khac nhau trong phan trng oxy hda styren.

- Nghién cau chi ra ion Cu** duoc ¢b dinh trong cAu triic mang cua cac mau xuc tac
hydrotalcite 13 tm hoat dong xUc tac chon loc d6i vai san pham styren oxide véi tac nhan
oxy héa tert-butyl hydrogen peroxide, trong khi, ion Ni** thuc hién qua trinh oxy héa
styren tao thanh benzaldehyde véi tdc nhan oxy hda hydrogen peroxide ¢ cung diéu kién
phan ang.

- Bién tinh Mg-Al-CO5 bing cach thay thé nhom trong cac tim brucite bang Cr**
dan dén su hinh thanh céc ion Cr (111) va Cr (V1) trong va ngoai Iop hydroxide kép Mg-Al-
(OH), cua xuc tac hydrotalcite. Cac ion chromium (111) ngoai mang la cac tdm hoat dong
xuc tién cho qué trinh oxy hoa styren tao thanh benzaldehyde va cac san pham phu khac
nhu acid benzoic, phenyl glycol... trong khi cac ion Cr (II) nam trong mang xdc tién cho
qua trinh epoxy hoa styren tao thanh styren oxide. Ciing chimg minh duoc ring, ion Cr
(VI) nam ngoai cau tric mang hydrotalcite c6 hoat tinh kém ddi véi phan ang oxy hoa
styren thanh benzaldehyde. Su ¢ dinh ion chromi trong mang tinh thé hydrotalcite 1am
cho ching khéng bi rira tréi trong qué trinh oxy hoa styren vai tac nhan oxy hoa hydrogen
peroxide & nhiét do thap. Nghién ciru di tim ra diéu kién thuc nghiém thich hop cho phan
ung oxy hda styren trén day xuc tac Mg-Cr-Al-COs.

12. Kha ning tng dung thyc tién:

Nghién ctu ché tao hai day xdc tac hydrotalcite Mg-Al-CO; bién tinh bai cac ion
kim loai chuyén tiép Cu®, Ni®*, Cr** theo phuong phap ddng két tua c6 kha niang thuc hién
phan tng oxy hoa styren & diéu kién ém diu nham tao ra hai san pham chinh styren oxide
va benzadehyde 14 cac hop chét trung gian duoc tng dung rong réi trong cc linh vuc nhu:
hoa chat, duoc pham, huong liéu, my pham, héa chat néng nghiép va cac phu gia khac.



13. Cac hudng nghién ctru tiép theo:

Di sau, mé rong nghién ciu ché tao cac hé xic tac hydrotalcite méi véi cac hop
phan kim loai khac nhau dugc bién tinh bang cac ion kim loai chuyén tiép va ang dung
lam xuc tac cho phan ting oxy hoa cac hydrocacbon thom khéc.
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11. Summary of the new findings of the thesis:

- It was proven that the location of Cu®*, Ni?* and Cr®" cations, i.e., intra and extra
framework in the octahedral hydroxide sheets Mg-Al-(OH),, has different roles effects in the
heterogeneously catalyzed oxidation of styrene.

- It was concluded that Cu®* cations, located in the framework of hydrotalcite structure,
are the catalytic active sites for the selective oxidation of styrene to styrene oxide using
tert-butyl hydrogen peroxide as oxidation agent, whereas, Ni** cations facilitate the
formation of benzaldehyde under identical reaction conditions.

- The modification of Mg-Al-CO; by replacing Al in the brucite sheets with Cr**
results in the formation of Cr (l1l) and Cr (VI) cations inside and outside of the layered-
double hydroxide Mg-Al-(OH), of hydrotalcites. The extra-framework Cr (I1l) are the
active sites catalyzing the oxidation of styrene to benzaldehyde and other products, e.g.,
benzoic acid, phenyl glycol ..., while Cr (III) cations sitting within hydrotalcite framework
favor the epoxidation of styrene to styrene oxide. Additionally, it was proven that extra-
framework Cr (V1) cations exhibit poor catalytic activity in the oxidation of styrene to
benzaldehyde. The Cr leaching is marginal in the oxidation of styrene in hydrogen peroxide at
low temperatures. The current study obtained the optimal reaction conditions for the oxidation
of styrene over Mg-Cr-Al-CO; catalysts.

12. Pratical applicability, if any:

Styrene oxide and benzaldehyde are precursors of many chemicals that are widely
applied in industries, e.g., chemistry, pharmaceutics, fragnance, cosmetics, agricultural
chemicals and additives. The use of the catalysts supported on hydrotalcite Mg-Al-CO;
modified with the transition metals, i.e., Cu**, Ni*'and Cr**, via coprecipitation allows the
selective oxidation of styrene into these desired products to occur under mild conditions
and thus more economically.



13. Further research directions, if any:

Further investigations in modifying hydrotalcite materials with various transition
metals forming catalysts for the oxidation of different aromatic hydrocarbons.
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