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1. Théng tin chung:

- Tén dé tai: Tong hop, nghién ciru dic trung ciu tric, tinh chit va hoat tinh quang xdc tac
ciia nanocomposite ZrO,@Zn0 pha tap ion Ce**.

- Mi s6: TNUE-2023-13

- Chii nhiém dé tai: PGS.TS Dwong Thi T Anh

- T6 chiic chu tri: Trwong Pai hoc Sw pham — PH Thai Nuyén

- Thoi gian thuc hién: 07/2023 — 12/2024

2. Muc tiéu:

Bing phuong phap thuy nhiét hd tro rung siéu am, tong hop thanh cong cac vat liéu nano
Zr0,:Ce**, nano ZnO:Ce** va nanocomposites ZrO.@Zn0:Ce**; Céc hé vat liéu nano c6 dic trung
tinh chat vat liéu tot va kha ning quang xtc tic phan huy pham nhudn duéi chiéu sang kha kién.

3. Tinh méi va sang tao:

- Pé tai la cdng trinh khoa hoc nghién ciru mot cach hé thong, logic cac tinh chat vat liéu nano
nén ZrO2, ZnO va composite cta chung, dugc bién tinh biang cach pha tap ion Ce**.

- C4c nano ZrO,:Ce**, nano ZnO:Ce** va nanocomposites ZrO,@Zn0:Ce** déu ton tai ¢ dang
tinh thé, thé hién day du cac tinh chét dic trung vé cau tric caa nén, hinh thai vi mo, do sach cao
va sy phan bd nguyén té dong déu, c6 kha nang hap thu ning luong ving UV-Vis. C4c vt liéu pha
tap Ce** déu khang dinh sy ton tai cua cip ion Ce**/Ce®*, do d6 thé hién hoat tinh quang xuc tac tét
khi phan huy pham nhuém.

4. Két qua nghién ciu:

- Pa tong hop thanh cong cac hé vat liéu nano ZrO,:Ce**, nano ZnO:Ce** va nanocomposites
Zr0,@Zn0:Ce**.

- B3 phén tich cac dic trung tinh chat, thanh phan hoé hoc, trang thai hoé tri cua cac hé vat liéu
nano Zr02:Ce**, nano ZnO:Ce** va nanocomposites ZrO.@Zn0:Ce** bang cac phuong phép vat ly
hién dail.

- P danh gia kha ning quang xtic tic phan huy pham nhuém RhB theo thai gian, anh huong cia
mot s6 yéu té pH, khéi luong xUc tac va tac nhan oxy hoa khu.

- P4 xay dyng mé hinh dong hoc phan tng quang xtic tc va dé xuat co ché cac phan ng trong
qua trinh quang phan RhB.

5.San pham:

5.1. San pham khoa hoc
Pi cong bd dugc 02 bai bao: 01 SCIE, 01 trong nudc:

1. Nhuong Chu Manh, Anh Duong Thi Tu", Truong Mai Xuan, Lan Nguyen Thi Hien, Nguyen
Bui Duc, Loan Nguyen Thi To, Duong Hoang Tran Bach, Le Tien Ha, Huan Pham Van (Published
online 01 Octorber 2024), “Enhanced Visible-Light Photocatalytic Degradation Efficiency of
Ce** -Doped ZrO»/ZnO Nanocomposites Fabricated by a Simple Hydrothermal Method”, J.
Electron. Mater. (2024). https://doi.org/10.1007/s11664-024-11460-8.

2. Dwong Thi T4 Anh, Chu Manh Nhuong”, Mai Xuan Trudng, Bui Ptac Nguyén, Nguyén Thi
Hién Lan, Tran Thi Hué, Pham Hong Chuyén, Lé Thi Phuong (7/2024), “Nghién ctru cau trdc, tinh



https://doi.org/10.1007/s11664-024-11460-8

chat caa hat nano ZnO pha tap Ce** ché tao bang thuy nhiét hd tro siéu 4m”, Tap chi phan tich Hoa,
Ly va Sinh hoc - Tdp 30, sé 2A/2024, trang 189-196.
5.2. San pham dao tao:

Pi hudng dan thanh cong 01 Pé tai SV NCKH (05/2024):
1. Vii Mai Linh, Duong Tung Minh (05/2024), Téng hop, nghién cizu tinh chat vat liéu nano ZrO:
pha tap Ce** va budc dau dinh hieéng xi Iy Rhodamine B trong méi triecong nuéc. Dé tai sinh vién
NCKH, Truong PHSP — PHTN (xép loai xuét sic).
5.3. San pham w&ng dung
- Bién ban chuyén giao san pham: “Quy trinh ché tao vat liéu nanocomposite ZrO,@ZnO pha tap ion
Ce™, ddc trung tinh chat va kha ning tng dung quang xuc tac xt 1y 6 nhiém méi trudng nuéc” cho
Vién Cong nghé Xa hiém — Vién Ning luong nguyén tir Viét Nam.
- Chuyén giao huéng din gido vién va hoc sinh truong THCS Tan Long — Tp Thai Nguyén thuc
hién du 4n NCKH niam hoc 2023-2024.
5.4. San pham khac
6. Phwong thiic chuyén giao, dia chi ing dung, tic dong va lgi ich mang lai cia két qua
nghién cau:
6.1. Phuong thirc chuyén giao:
- Chuyén giao quy trinh tong hop vat liéu cho cac Trung tam nghién ciu thudc Vién Cong nghé Xa
hiém — Vién Nang luong nguyén tir Viét Nam va chuyén giao phuc vu dao tao sinh vién nganh cir
nhan su pham Ho& hoc, hoc vién thac si nganh Hoa phan tich, Hoa vo co tai Truong DPHSP - BPH
Théai Nguyén.
- Cong bd két qua nghién ciru trong céc bai bao qudc té va trong nudc uy tin.
6.2. Dia chi ing dung:
- Céc phong thi nghiém Khoa Hoéa hoc, Truong DPHSP Thai Nguyén.
- Céc Trung tam nghién ctiu, Vién Cong nghé Xa hiém — Vién Nang luong nguyén tir Viét Nam.
6.3. Tdac dong va lgi ich mang lai:
- Pé tai c6 tac dong va hiéu qua I6n trong linh vuc gido duc dao tao, bdi dudng ning cao ning luc nghién
ctu cho sinh vién, hoc vién cao hoc va hoc sinh phé thong 1am duy an khoa hoc ky thuét.
- Pé tai cd hiéu qua va dong gop loi ich tich cuc cho su phat trién khoa hoc cong nghé trong linh
vuc vat lidu xtc tac quang hoa nham xu 1y cac chét hitu co doc hai trong nudc, mo rong dinh huéng
tng dung trong xdc tac phan tng cracking, riforming trong téng hop hitu co,.... Tir 46 gbp phan
thic day sy phét trién kinh té - xa hoi.

Ngay 16 thang 10 nam 2024
Chi nhiém deé tai

PGS.TS Dwong Thi TG Anh



INFORMATION ON RESEARCH RESULTS

1. General information:

- Project title: Synthesis, study of structural characteristics, properties and photocatalytic

activity of Ce**doped ZrO.@ZnO nanocomposite.

- Code number: TNUE-2023-13

- Coordinator: Ass. Prof. Dr. Duong Thi Tu Anh

- Implementing institution: Thai Nguyen University Of Education

- Duration: 07/2023 - 12/2024

2. Objective(s):

By hydrothermal method assisted ultrasonic, successfully synthesized nano materials
Zr0,:Ce*, nano ZnO:Ce** and nanocomposites ZrO,@Zn0:Ce**; The nanomaterials have good
material properties and photocatalytic ability to decompose dyes under visible light.

3. Creativeness and innovativeness:

- The topic is a scientific work that systematically and logically studies the properties of ZrO, ZnO

nanomaterials and their composites, modified by doping with Ce** ions.

- The nano Zr0O,:Ce*", nano ZnO:Ce** and nanocomposites ZrO.@ZzZn0O:Ce** all exist in crystalline

form, fully exhibiting the characteristic properties of the matrix structure, micro-morphology, high

purity and uniform element distribution, with the ability to absorb energy in the UV-Vis region.

The Ce** doped materials all confirm the existence of the Ce**/Ce®* ion pair, thus exhibiting good

photocatalytic activity in decomposing dyes.

4. Research results:

- Successfully synthesized nanomaterials, such as ZrO,:Ce**, ZnO:Ce*" and nanocomposites

ZrO,@Zn0:Ce**.

- Analyzed the characteristics, chemical composition, and valence state of nanomaterials ZrO,:Ce**,

ZnO:Ce** and nanocomposites ZrO,@Zn0:Ce** by modern physical methods.

- Evaluated the photocatalytic ability to decompose RhB dye over time, the influence of some

factors such as pH, catalyst mass, and redox agent.

- Established a kinetic model of the photocatalytic reaction and proposed the reaction mechanism

in the RhB photolysis process.

5. Products:

5.1. Scientific products:

There have been published 02 articles: 01 SCIE and 01 national/domestic:

1. Nhuong Chu Manh, Anh Duong Thi Tu", Truong Mai Xuan, Lan Nguyen Thi Hien, Nguyen
Bui Duc, Loan Nguyen Thi To, Duong Hoang Tran Bach, Le Tien Ha, Huan Pham Van
(Published online 01 Octorber 2024), “Enhanced Visible-Light Photocatalytic Degradation
Efficiency of Ce** -Doped ZrO,/ZnO Nanocomposites Fabricated by a Simple Hydrothermal
Method”, J. Electron. Mater. (2024). https://doi.org/10.1007/s11664-024-11460-8.

2. Duong Thi Tu Anh, Chu Manh Nhuong”, Mai Xuan Truong, Bui Duc Nguyen, Nguyen Thi
Hien Lan, Tran Thi Hue, Pham Hong Chuyen, Le Thi Phuong (2024), “Study on the structure,



https://doi.org/10.1007/s11664-024-11460-8

properties of Ce* doped ZnO nanoparticles fabricated by ultrasonic assisted hydrothermal”,
Journal of Analytical Sciences, Vol. 30(2A/2024), pp. 189-196.

5.2. Training products:
Successfully guided 01 student research topic (05/2024):

1. Vu Mai Linh, Duong Tung Minh (05/2024), Synthesis, study of the properties of Ce** doped ZrO;
nanomaterials and initial orientation for treating Rhodamine B in water environment. Student
research topic, TNUE - TNU (Ranked as excellent).

5.3. Application products:

- Product transfer contract: "Process of manufacturing nanocomposite material Ce*" doped

ZrO,@Zn0, characterization of properties and photocatalytic application in water pollution

treatment” for the Institute of Radioactive Technology - Vietnam Atomic Energy Institute.

- Transferring instructions to teachers and students of Tan Long Secondary School - Thai Nguyen

City to implement the scientific research project for the 2023-2024 school year.

5.4. Other products:

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

6.1. Transfer method:

- Transferring the material synthesis process to the Research Centers of the Institute of Radioactive

Technology - Vietnam Atomic Energy Institute and transferring it to serve the training of Bachelor

of Chemistry Education students, Master of Analytical Chemistry and Inorganic Chemistry at Thai

Nguyen University of Education.

- Publishing research results in prestigious international and domestic journals.

6.2. Application address:

- Laboratories of the Faculty of Chemistry, Thai Nguyen University of Education.

- Research centers of the Institute of Radioactive Technology - Vietham Atomic Energy Institute.

6.3. Impacts and benefits:

- The topic has great impact and effectiveness in the field of education and training, fostering and

Improving research capacity for students, graduate students and high school students to do science

and technology projects.

- The topic is effective and contributes positively to the development of science and technology in

the field of photocatalytic materials to treat toxic organic substances in water, expanding the

application orientation in catalytic cracking and riforming reactions in organic synthesis, ....

Thereby contributing to promoting socio-economic development.

October 16, 2024
Implementing institution Coordinator

Ass. Prof. Dr. Duong Thi Tu Anh



