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11. TOm tat cac két qua mai ciia luan an:

- Pa tong hop thanh cong 18 phirc chat di nhan chia phdi tir H,L trong d6 ¢6 17 phirc chat
m&i, bao gom: 6 phuic chat thudc diy LnZnL, 10 phirc chat thuoc diy LnMnL, 01 phtic chat
hdn hop hoéa tri [Cu"'Cu',L,], va 01 phirc chat [KCu,L,](PFs). Thanh phan, ciu tric cua cac
phtic chat dugc xac dinh bang cac phuong phap: hoa hoc, vét 1y va héa 1y. 15 phtic chat da
dugc xac dinh cau tric bang phuong phap nhiéu xa tia X don tinh thé.

- b3 thanh cong trong viéc md phong sy phu thudc vao nhi¢t do cua do tir cdm mol doi
v6i phtrc chat GdZnL va SmZnL. D¢ sai 1éch gitta gia tri mo phong va gia tri thuc nghiém doi
v6i GdZnL va SmZnL lan luot 13 13 R(xy) = 0,90%, R(ymT) = 1,20% va R(ym) = 0,09%, R(ymT) =
0,55 %.

- ba m6 phdéng thanh cong su phu thudc vao nhiét do cua do tr cAm mol ddi voi phtrc
chat LaMnL. D¢ sai 1éch R(yw) va R(ymT) tuong tmg 13 0,13% va 0,91%. D3 nghién ctru chi
tiét vé tuong tac tlr trong bén phirc chat LnMnL (véi Ln = Sm, Nd, Gd va Dy). Két qua cho
thdy, twong tac gitra Ln(II) (Ln = Sm, Nd) va Mn(Il) 1a twong tac sit tir yéu, gitta Gd(III) va
Mn(11) I3 tuong tac sit tir trung binh, con gitta Dy(II) va Mn(II) c6 twong tac sat tir rit manh.

- Pa x4c nhan céu trac polime cua phirc chat [Cu"'Cu',L,], bang phuong phap nhiéu xa tia
X don tinh thé. Pay 1a phirc chat hdn hop hoa tri dau tién ctia phdi tor H,L dugc cong bd.

- b xéc dinh duoc hai dang cau tric cua [KCu,L,](PFs) va nghién ctu kha ning trao doi

ion K trong phtic chat nay véi cac ion kim loai kiém khac. Qua dé, xac nhan su ton tai cua



ddy phtc chat [MCu,L,](PFs) (M 1a céc kim loai kiém) véi do bén tuong ddi trong day
theo tht tu 1a: [KCu,L,]" > [NaCu,L,]" > [RbCu,L,]" > [CsCu,L,]" > [LiCu,L,]".

- b3 thanh cong trong viéc mo phong sy phu thudc vao nhi¢t do cua do tir cdm mol doi
v6i phire chat [KCu,L,](PFe)-a. Trong d6, twong tac gitta Cu(l1)-Cu(Il) 14 phan sét tir va tuong
tac gitta cac don vi [KCuyL,]* 1a sét tir. P sai 1éch R(yw) va R(ymT) giita két qua mo phong va
thuc nghiém lan luot 13 0,98% va 2,97%.

12. Kha ning Gng dung thuc tién: Phirc chat di nhan c6 ung dung rong rii trong ché tao vat
lidu tién tién nhu vat lidu tir, vat liéu phat quang, vat li¢u chu-khéach va xuc tac hai chirc nang.
Nghién ctru tir tinh cta phtrc chat di nhan 1a mot huéng nghién ctru méi tai Viét Nam. Két qua
cta luéin 4n s& 13 tién dé dé cac nhom nghién ctru mé rong nghién ciru tir tinh cta cac phic chat
v6i cac hé phdi tir khac nhau.

13. Cac hudéng nghién ctru tiép theo: Nghién ctru ché tao vat liéu tir trén co so cic phic chat di
nhan chtra phdi tir thioure vong cang.
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11. Summary of the new findings of the thesis
- Successfully synthesized 18 heteronuclear complexes containing H,L ligand with 17 new
substances, including: 6 complexes of LnZnL series, 10 complexes of LnMnL series, 01
complex of mixed valence [Cu"Cu',L?], and 01 complex [KCu,L,](PFs). The composition and
structure of the complexes were determined by chemical, physical and physico-chemical
methods. The 15 complexes were structurally determined by single-crystal X-ray diffraction.
- Successfully simulated the temperature dependence of molar magnetism for GdZnL and
SmZnL complexes. The difference between simulated value and experimental value for
GdZnL and SmZnL is R(yu) = 0.90%, R(ymT) = 1.20% and R(ym) = 0.09%, R (ymT) = 0.55%.
- Successfully simulated the temperature dependence of the molar magnetism for the LaMnL
complex. The deviations R(yw) and R(ywT) are respectively 0.13% and 0.91%. The magnetic
interactions in four LnMnL complexes were studied in detail (Ln = Sm, Nd, Gd and Dy). The
results show that the interaction between Ln(lll) (Ln = Sm, Nd) and Mn(ll) is a weak
ferromagnetic interaction, between Gd(l11) and Mn(ll) is a medium ferromagnetic interaction,
and there is a strong ferromagnetic interaction between Dy(l11) and Mn(ll).
- The polymer structure of the [Cu"Cu',L,], complex was confirmed by single-crystal X-ray
diffraction. This is the first mixed - covalent complex of H,L ligand to be published.
- Two structural forms of [KCu,L,](PFs) have been identified and the ability to exchange K*
ions in this complex with other alkali metal ions has been studied. Thereby, confirming the

existence of complex series [MCu,L,](PFs) (M are alkali metals) with relative strength in the



sequence in the following order: [KCu,L,]" > [NaCu,L,]" > [RbCu,L, ]* > [CsCu,L,]" >
[LiCu,L,].

- Successfully simulated the temperature dependence of the molar magnetism for the
[KCu,L,](PFs)-a complex. In which, the interaction between Cu(ll)-Cu(ll) is antiferromagnetic
and the interaction between [KCu,L,]" units is ferromagnetic. The deviation R(yw) and R(ymT)
between simulated and experimental results are respectively 0.98% and 2.97%.

12. Paratical applicability, if any:

The heteronuclear complex has wide applications in the fabrication of advanced materials such
as magnetic materials, luminescent materials, host-guest materials and dual-function catalysis.
Magnetic research of heteronuclear complexes is a new research direction in Vietnam. The
results of the thesis will be a premise for research groups to expand the study of magnetism of
complexes with different ligand systems.

13. Further research directions, if any: Study on fabrication of magnetic materials based on
heteronuclear complexes containing cyclic thioure ligands.
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