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

Qué trinh thuc hién cac noi dung nghién ctu cua luan &n di thu dwoc nhitng két qua
sau:

- P téng quan c&c nghién ciru vé vat lidu xdc tac quang thé hé méi c6 ning lugng ving
cam hep va tiém niang ung dung trong linh vuc Xt Iy mdi trudng va chuyén héa ning luong.
Phan tich rd vai tro cua khac hop phan bién tinh caa mot sé hé vat lidu thé hé méi trén co so
vat liéu tantan nitrua.

- i tong hop thanh cong vat liéu TagNs (Epg=2,1 eV), BiVO, (Epg = 2,19 eV) va g-C5N,
(Epg= 2,52 &V) bang phwong phap thay nhiét/nhiét pha ran.

- B3 tong hop 7 vat lidu TasNs/BiVO, & cac diéu kién tong hop khac nhau. Két qua thu
dugc cho thay, diéu kién thich hop dé tong hop vat liéu TazNs/BiVO, gdm: nhiét dé nung 600
°C, ty I khéi luong TazNs/BiVO, 1a 2% (TB-5-600), c6 Eyy = 1,82 eV, hiéu suat phan hiy
RhB dat 89,30% sau 6 gid chiéu sang.

- Pi tong hop 8 mau vat liéu TasNs/g-C3N, & cac diéu kién khac nhau. Két qua thu
dugc cho thay, diéu kién thich hop dé tong hop vat liéu TazNs/g-CsN, gom: nhiét d6 nung 550
°C, ty 18 khéi lugng TasNs/g-CsN, 12 2% (TCN-2-550), ¢6 Eyy = 1,91 eV, higu suat phan hay
RhB dat 90,26% sau 3 gid chiéu sang.

- Pa téng hop 3 mau vat lieu V-TagNs ¢ Véi ti 16 khdi lwong V/Ta khac nhau. Két qua
thu duoc cho thay, vat liéu V-TasNs/g-C3N, tong hop ¢ ty 18 khéi luong V/Ta 13 2% (2%V-
TasNs), €O Epg= 1,82 eV, hiéu suat phan hity RhB dat 75,15% sau 6 gio chiéu sang.

- Két qua phan tich dong hoc qué trinh quang phan hay RhB cho thay, su phan hay



RhB trén cic xuc tdc TasNs/BiVO,, TazNs/g-C3N4 va V-TasNs tuan theo phuong trinh dong
hoc bac nhat Langmuir-Hinshelwood. Gia trj Kgng ciia TB-5-600, TCN-2-550 va V-TazNs lan
luot 14 0,42160 h™* (sau 6 gio phan hay); 0,74572 h™* (sau 3 gior phan hay) va 0,2213 h™* (sau 6
gio phan huy).

- Pa dé xuat co ché quang xuc tac phan hay cac chat hiru co trén 2 hé vat liéu lai ghép
thé hé méi 1a TagNs/BiVO, (goc HO™ quyét dinh chinh) va TazNs/g-CsN,4 (gbc O, quyét dinh
chinh), gop phan lam co s& dinh huéng cho cac nghién ciu vé viéc lai ghép cac vat liéu ban
dan wng dung trong linh vuc xir Iy méi trudng.

- D4 danh gia kha ning chuyén héa CO, thanh CH, trén vat liéu TagNs/BiVO, va V-
TasNs, cac gia tri thu dugc lan luot 12 425 pumol. g™*cat. h™* va 322 pmol. g™cat. h™.

- Két qua thuc nghiém thu duoc cho thay tiém nang (ng dung cua cac vat liéu nay trong
qua trinh phan huy chét hitu co 6 nhiém trong méi trudng ciing nhu phan wng chuyén héa CO,.
12. Kha ning tng dung thuc tién:

- Céc két qua nghién ctru vé quy trinh tong hop cac hé vat liéu thé hé TagNs/BiVO,,
TasNs/g-C3N, va V-TagNs da tao ra nhirng vat liéu xuc tac quang ban din thé hé méi co nang
lugng ving cam hep c6 kha ning thay thé cho céac vat lidu xtic tic quang truyén thong nhu.

- Cac két qua nghién ctru vé vat lidu xtc tac quang thé hé méi trén co sd tantan nitrua
nham ung dung lam chat x{ic tic quang trong ving anh sang nhin thiy da gop phan lam da
dang hoa cac loai vat liéu mé&icod kha ning ung dung trong xir Iy mdi trudng nude 6 nhiém.

13. Cac huéng nghién ctru tiép theo:

DPanh gia kha ning chuyén hda CO, thanh cé4c nhién liéu tai sinh trén vat liéu TasNs/g-
C3N..

- Nghién ctu trién khai, tng dung cac vat lidu xuc tac quang thé hé méi tong hop trén
co sé tantan nitrua trong xir Iy nudc thai & nhidm bai cac hop chit hitu co doc hai khé phan
huy sinh hoc.
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11. Summary of the new findings of the thesis:

- We successfully synthesized the TagNs (Exg = 2,1 V), BiVO, (Eyng = 2,19 eV) va g-
CsNg (Epy = 2,52 eV) using solid phase thermal method/combining with sonification,
hydrothermal.

- We successfully synthesized seven the TasNs/BiVO, materials under different
conditions. The obtained resuls show that, optimum conditions to synthesize TasNs/BiVO,: the
optimal TazNs/BiVO, ratio in the heterojunction system was 5 %, temperature 600 °C (TB-5-
600). The band gap energy of Tas;Ns/BiVO, was approximately 1.82 eV and degradation of
RhB dye using TB-5-600 in aqueous environment is 89.30% under visible light (after 6 hours).

- We successfully synthesized eight the TasNs/g-CsN, materials under different
conditions. The obtained resuls show that, optimum conditions to synthesize TasNs/g-C3N,:
the optimal TasNs/g-CsN, ratio in the heterojunction system was 2 %, temperature 550 °C
(TCN-2-550). The band gap energy of TazNs/g-C3N, was approximately 1.91 eV and
degradation of RhB dye using TCN-2-550 in aqueous environment is 90,26% under visible
light (after 3 hours).

- Three V doped TasNs (V-TasNs) materials was synthesized. The optimal V doping
ratio in the V/Ta was 2 % (2%V-TasNs). The V dopants, which existed in the TasNs lattice,
could act as an intermediate band (V 3d) between the valence band (N 2p) and the conduction
band (Ta 5d) of the TasNs to increase electron — hole separation efficiency of the
photocatalysts. Thus, the photocatalytic activity of the V-TazNs was much higher than that of
the TazNs. Degradation of RhB dye using V-TasNs in aqueous environment is 75,15% under

visible light (after 6 hours).



- The reaction rate of RhB on TasNs/BiVO,, TasNs/g-C3N, and V-TazNs were found to
obey pseudo first-order kinetics represented by the Langmuir-Hinshelwood model. The value
of reaction rate constants for RhB degradation are 0,42160 h™ (after 6 hours); 0,74572 h™;
(after 3 hours) and 0,2213 h™ (after 6 hours), respectively.

- Proposed possible mechanism of our established Tas;Ns/BiVO, (HO™ radical - main
factor) and TazNs/g-CsN, (O, radical - main factor) systems for photocatalytic degradation of
RhB pollutants under light visible region.

- Used the V-TazNs and TazNs/BiVO, for the CO, conversion to produce valuable solar
fuels. The production rates of CH, generated from the photocatalytic reduction of CO, by 2%
V/Ta and TazNs/BiVO, under visible light are 425 and 322 (umol. g™'cat. h™"), respectively.

- Evaluated the ability to convert CO, into CH, into renewable fuels on TazNs/BiVO,
and V-TasNs materials.

12. Paratical applicability, if any:

Thesis researching and preparing modified materials TagNs/BiVO,, TazNs/g-C3Ny
V-TazNs from tantalum nitride to catalyze the decomposition of some toxic organic compounds
in water environment is a direction High scientific and practical significance.

The results obtained from the assessment of the ability to convert CO, into renewable
fuels on TasNs/BiVO, and V-TasNs materials show the potential for application of these
materials in CO, conversion reaction, aiming to solve two current heating issues are global
warming and fuel scarcity.

13. Further research directions, if any

Evaluate the ability to convert CO, into renewable fuels on TaszNs/g-CsN4 materials.
Evaluate the ability to decompose some toxic organic compounds in the water environment by
V-TasNs material to choose the most suitable materials for practical application.
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