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THONG TIN KET QUA NGHIEN CUU

1. Thong tin chung

- Tén dé tai: Tong hep vt liéu quang xuc tac ban dan trén nén éng nano
cacbon da 16p cho wng dung xit Iy chat hiru co' 6 nhiém.

- M s6: B2020-TNA-12

- Chi nhiém dé tai: PGS. TS. Mai Xuan Trudng

- Co quan chu tri: Pai hoc Thai Nguyén

- Thoi gian thuc hién: 24 thang
2. Muc tiéu

Ché tao duogc cac hé vat liéu quang xuc tac ¢ hoat tinh cao 1a cac oxit ban dan
(TiO, pha tap ion kim loai va SrTiO; dang 6ng) va cac sunfua da thanh phan kim loai
mang trén dng cacbon da 16p dé tng dung xtr Iy chét hitu co 6 nhiém mai trudng nudc.
3. Tinh m¢i va sang tao

- Hé vat liéu nanocomposite trén nén éng nano cacbon da 16p bao gém (Cu-
TiIO,//MWCNTs; CuO/SrTiOs; SrTiOz/MWCNTSs; CuO/SrTiOz/MWCNTS; AgInS,/
MWCNTS) duogc didu ché va ang dung nghién cau dé xt ly mot sé hop chét hiru co 6
nhiém nhu: 2,4-diclophenol, metyl da cam, rhodamine B, metylen xanh. Két qua chi ra
rang cac hé vat lidu trén déu c6 hoat tinh cao trong phan ang quang x(c tac. Céc hé vat
liu nanocomposite nay cd thé duoc nghién cau (ng dung trong thuc tién véi muc dich
xt Iy chat 6 nhiém trong moi trudng nudc.

- Vit liéu CuO/SrTiO; dugc diéu ché va tng dung cho phan ¢ng quang Xuc tac
diéu ché H, tir H,0. Pdng thoi, cac yéu td anh hudng dén hoat tinh quang xtic tac nhu
ham luong CuO pha tap, dic diém va nong do cua cac chat thé dién tu, nhiét do phan
ing va ndéng do cua chat xuc tac di duoc nghién ctu chi tiét mot cach hé thong. Két
qua nghién ctu chi ra rang CuO la chat ddng xuc tac hiéu qua cho SrTiOs, khi so sanh
hoat tinh quang xuc tac cua CuO/SrTiO; va Pt/SrTiO; trong cing diéu kién cho thay
CuO la chat d¢ong xuc tac thong dung, ré tién nhung c6 hoat tinh twong duong Pt 1a
kim loai hiém, dat tién.

4. Két qua nghién ciru

- Pa tong hop thanh cong 05 hé vat liéu nanocomposite trén nén éng nano
cacbon da 16p bao gdom Cu-TiO/MWCNTSs; CuO/SrTiOz SrTiOs/MWCNTS;
CuO/SrTiOz/MWCNTS; AgInS,/MWCNTS.

- P nghién ctru dic trung cau trdc, thanh phan hoéa hoc, hinh thai bé mat, kich
thudc hat, tinh chat quang hoc cua céc vt liéu ché tao duoc. Cu thé gdom XRD, EDX,



XPS, DF-SEM-EDX, TEM, DRS cua c4c vat li¢u tuy theo dac tinh va muc dich giai
thich tinh chat va hoat tinh quang x(c tac.

- Pi nghién ciu so sanh hoat tinh quang xuc tac cua cac vat lidu ddi véi phan
rng quang xdc tac phan hay mot sé hop chat hitu co 6 nhiém dugc lya chon bao gom:
metyl da cam, rhodamine B, xanh metylen, 2,4-diclophenol.

- Pi nghién ctu nghién ciu kha ning tach hidro tir nudc bing phuong phap
quang xUc tac cua vat liéu nano.

- B3 nghién ciu sy anh hudng cua cac yéu té khac nhau nhu ban chat chat xtc
tac, khdi luong chat xdc tac, nong do cua hop chat hitu co, pH dung dich,.. dén hiéu
suit quang xuc tac phan huy hop chat hitu co va diéu ché H, tir H,0.

- ba thr nghiém va danh gid quy trinh cdng nghé xu 1y nudc thai dét nhuom
bang phuong phap quang xuc tac.

- Ba thuc hién phan tich va xu ly dir liéu cac hé vat liéu nghién ctu.

5. San pham
5.1. San pham khoa hoc (cac bai bao céng bd)
5.1.1. Bai b&o qudc té : 02 bai Q2

1. Xuan Truong Mai, Duc Nguyen Bui, Van Khang Pham, Thi Hien Lan

Nguyen, Thi To Loan Nguyen, Hung Dung Chau, Thi Kim Ngan Tran (2022), Effect

of CuO Loading on the Photocatalytic Activity of SrTiO; for Hydrogen Evolution,
Inorganics, 10, 130.

2. Xuan Truong Mai, Duc Nguyen Bui, Van Khang Pham, Thi Ha Thanh Pham,
Thi To Loan Nguyen, Hung Dung Chau, Thi Kim Ngan Tran (2022), Effect of CuO
Loading on the Photocatalytic Activity of SrTiOs/MWCNTs Nanocomposites for Dye
Degradation under Visible Light, Inorganics, 10, 211.
5.1.2. Bai bao trong nuoc: 02

1. Mai Xuan Truong, Tran Manh Cuong, Hau Vin Huéng, Bui Dac Nguyén,
(2021), Hoat tinh quang x(c tac trong ving anh sang kha kién cua vat liéu nano
compozit TIO,/MWCNTS diéu ché bang phuong phap thay nhiét, Vietnam Journal of
Catalysis and Adsorption, 10 — special issue 1, 334-338.

2. Mai Xuan Truong, Ma Van Chién, Pham Trung Diing, Nguyén Thi Té Loan,
Bui Pirc Nguyén (2021), Tong hop, nghién ciru tinh chat va hoat tinh quang xuc tac
cua vat liéu nano SrTiO; va AQ,0/SrTiO;, Vietnam Journal of Catalysis and
Adsorption, 10 — special issue , 339-343.

5.2. San pham dao tao: ThS 02, NCS 01

1. Pao tao thac si Ma Van Chién tai Truong Pai hoc Su pham — Pai hoc Théi
Nguyén, di bao vé thanh cdng luan vin theo hudng nghién ciru cua dé tai “Tong hop,
nghién citu dic trung cdu tric va hogt tinh quang xuc tac cua vat liéu nano SrTiOs
trén nén ong nano cacbon da 16p”. Da nhdn bang tot nghiép nam 2021.



2. Pao tao thac si Nguyén Manh Cuong tai Truong Pai hoc Su pham — Dai hoc
Thai Nguyén, da bao vé thanh cbng luan van theo hudng nghién ctu cua dé tai
“Nghién ciru xir Iy mét s6 hop chdt hitu co 6 nhiém bang vdt liéu quang xuc tac ban
ddn trén nén éng nano cacbon da I6p”". Bd nhdn bang tot nghiép nam 2022,

3. H tro thanh cong dao tao nghién ciu sinh Nguyén Thiy Hang tai Truong
Pai hoc Su pham — Dai hoc Thai Nguyén. Két qua hd trg duoc str dung tham khao ddi
sénh va cong bd bai bado qudc té (Loan T.T.Nguyen, Hang T.T.Nguyen, Lan
T.H.Nguyen, Anh T.T.Duong, Hai Q.Nguyen, Nguyen D.Bui, Viet T.M.Ngo, Duyen
Thi Cam Nguyen, ThuanVan Tran (2022), Toward enhanced visible-light
photocatalytic degradation of dye and reusability of La®*" substituted ZnFe,O,
nanostructures, Environmental Research, 114130)
5.3. San pham ing dung: 03

1, Mau vat lieu Cu-TiO2/MWCNTs; CuO/SrTiO3; SrTiO3/MWCNTS;
CuO/SrTiO3/MWCNTSs; AgInS2/MWCNTSs;

2, Quy trinh tong hop cac vat lieu (vat lieu nano Cu-TiO2/MWCNTS;
CuO/SrTiO3; SITIO3/MWCNTS; CuO/SrTiO3/MWCNTS; AgInS2/MWCNTS);

3, Quy trinh xu Iy nugce thai dét nhuém bang phuong phap quang xuc tac. ]
6. Phwong thirc chuyén giao, dia chi wng dung, tac dong va lgi ich dem lai caa ket
qua nghién ciu

Két qua nghién cau cua dé tai bao gom cac mau vat liéu va quy trinh céng nghé
xtr 1y nudc thai dét nhudém bang phuong phap quang xuc tac c¢6 thé 4p dung cho viéc
xtr Iy nude thai cua cac khu cdng nghiép vira va nho, nuéc thai cua cac lang nghé
truyén thong. Ngoai ra, két qua nghién ctru cua dé tai sé 1a tai liéu tham khao quan
trong cho sinh vién, hoc vién cao hoc, nghién ctru sinh nganh hoa vo6 co, vat liéu nano.



INFORMATION ON RESEARCH RESULTS

1. General information

e Project title: Fabrication of the semiconductor photocatalyst loaded on multi-
walled carbon nanotubes and application for the treatment of polluted organic.
Code number: B2020-TNA-12
Coordinator: Assoc.Prof.Dr. Mai Xuan Truong
Implementing institution: Thai Nguyen University
Duration: 24 months

2. Objectives

Fabricate successfully highly active photocatalytic materials systems consisting
semiconductor oxides (metal ion-doped TiO, and SrTiO3) and multi-component metal
sulfide nanoparticles loaded on multi-walled carbon nanotubes and application for the
treatment of polluted organic.

3. Creativeties and innovativeness

- The nanocomposites system based on multilayer carbon nanotubes including
(Cu-TiOo/MWCNTs;  CuO/SrTiOz;  SrTiOs/MWCNTs;  CuO/SrTiOz/MWCNTS;
AgInS,/MWCNTS) were prepared and applied research for degradation of organic
compounds such as 2,4-diclophenol, methyl orange, rhodamine B, methylene blue.
The results show that the material systems are highly active in the photocatalytic
reaction. The material systems can be studied and applied in practice for the purpose
of treating pollutants in the aquatic environment.

- CuO/SrTiO; nanocomposites were prepared and applied for photocatalytic
hydrogen evolution from water splitting. Moreover, the effects of some factors, such
as type and concentration of electron donors, reaction temperature and photocatalyst
concentration on the hydrogen evolution rate, will be systematically investigated in
detailed. In addition, for comparison, the photocatalytic hydrogen evolution over Pt-
SrTiO; was also carried out under the same conditions with the case of CuO-SrTiO3
samples. High efficiency, low cost and good stability are some of the merits that
underline the promising potential of CuO-loaded SrTiO; in the photocatalytic
hydrogen.

4. Research results

- 05 nanocomposite systems have successfully synthesized including Cu-
TiO,/MWCNTS; CuO/SrTiOg; SrTiOs/MWCNTS; CuO/SrTiOs/MWCNTS;
AgInS,/MWCNTS.

- The specific characteristics of structures, crystalline size, chemical
compositions, surface morphology, optical properties of materials were investigated by
an X-ray diffraction (XRD), transmission electron microscope (TEM), energy
dispersive X-ray spectroscopy (EDX), dark field scanning transmission electron
microscope (DF-STEM-EDX mapping), X-ray photoelectron spectra (XPS), UV—-Vis



diffuse reflectance spectroscopy (DRS) and photoluminescence (PL) techniques.

- The photocatalytic activity of the materials for the photocatalytic degradation
of some organic pollution including methyl orange, rhodamine B, methylene blue, 2,
4-dichlorophenol have been investigated and compared

- The photocatalytic ability of the nanomaterials for hydrogen evolution from
water splitting have been investigated.

- The effects of some factors, such as catalyst dosage, concentration of organic
compounds, solution pH, .. on the photocatalytic performance of the nanomaterials
have been investigated for degaradation of organic polution and hydrogen evolution
from water splitting.

- Tested and evaluated the technological process of textile dye wastewater
treatment by photocatalytic method.

- Analyzed and processed data of research materials systems.
5. Product
5.1. Scientific products (Journal papers)

1. Mai Xuan Truong, Tran Manh Cuong, Hau Van Huong, Bui Duc Nguyen,
(2021), Photocatalytic activity in the visible light region of TiO,/ MWCNTS
nanocomposites prepared by hydrothermal method, Vietnam Journal of Catalysis and
Adsorption, 10 — special issue 1, 334-338.

2. Mai Xuan Truong, Ma Van Chien, Pham Trung Dung, Nguyen Thi To Loan,
Bui Duc Nguyen (2021), Synthesis, study of properties and photocatalytic activity of
SrTiO; and Ag,O/SrTiOz nanomaterials, Vietnam Journal of Catalysis and Adsorption,
10 — special issue , 339-343.

3. Xuan Truong Mai, Duc Nguyen Bui, Van Khang Pham, Thi Hien Lan
Nguyen, Thi To Loan Nguyen, Hung Dung Chau, Thi Kim Ngan Tran (2022), Effect
of CuO Loading on the Photocatalytic Activity of SrTiO; for Hydrogen Evolution,
Inorganics, 10, 130.

4. Xuan Truong Mai, Duc Nguyen Bui, Van Khang Pham, Thi Ha Thanh Pham,
Thi To Loan Nguyen, Hung Dung Chau, Thi Kim Ngan Tran (2022), Effect of CuO
Loading on the Photocatalytic Activity of SrTiOs/MWCNTs Nanocomposites for Dye
Degradation under Visible Light, Inorganics, 10, 211.
5.2. Education

- Guide to 02 master's theses:

1. Ma Van Chien (2021), "Synthesis, research on structural characteristics and
photocatalytic activity of SrTiO; nanomaterials loaded on multi-walled carbon
nanotubes”. Master's Thesis, University of Education - Thai Nguyen University.

2. Nguyen Manh Cuong (2022), Study on treatment of some contaminated
organic compounds by semiconductor photocatalysts loaded on multi-walled carbon
nanotubes. Master's Thesis, University of Education - Thai Nguyen University.



- Supported the training of PhD

Successfully supported the training of PhD student Nguyen Thuy Hang at
University of Education - Thai Nguyen University. The results of support are used for
reference and international publication (Loan T.T.Nguyen, Hang T.T.Nguyen, Lan
T.H.Nguyen, Anh T.T.Duong, Hai Q.Nguyen, Nguyen D.Bui, Viet T.M.Ngo, Duyen
Thi Cam Nguyen, ThuanVan Tran (2022), Toward enhanced visible-light
photocatalytic degradation of dye and reusability of La®*" substituted ZnFe,O,
nanostructures, Environmental Research, 114130).

6. Transfer alternatives, application institution, impacts and benefits of research
results

Research results including samples of materials and technological process of
textile wastewater treatment by photocatalyst method can be applied to the wastewater
treatment for small and medium industrial zones and to the wastewater treatment for
traditional craft villages. In addition, the research results can be an important reference
for students, post graduate students, PhD students in inorganic chemistry and
nanomaterials.



