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1. Thong tin chung
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phan vi lwgng than thién véi moi trwdng trong san xuit nong nghiép
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2. Muc tiéu

- Ché tao thanh cong hat nano ZnO sir dung phuong phap hoa uot.

- Tim ra ty 18 tron tao phén vi luong thich hgp nhim nang cao ning suat ciy trong
han ché st dung phan héa hoc.

- Ung dung dugc vat licu ché tao dé xu 1y hat giéng trude gieo, lam chit don trong
phan bén vi lugng cho cy trong.

3. Tinh méi va sang tao

Dé tai da sur dung phuong phap dién hoa (12 mdt dang hoa udt) dé ché tao cac hat
ZnO kich thudc nano tmg dung bo sung vi luong cho cdy ngd va cay cam. Pay la phuong
phap don gian, khong doi hoi thiét bi dat tién, kich thudc hat co thé diéu khién duoc dé
ché tao cac hat nano ZnO. Vi két qua nghién ctru kha quan cua dé tai s& m& ra mot tiém
nang mai trong viée san xuat phan bon bd sung vi lugng mot cach hiéu qua, nhanh chong
thiic ddy su phat trién ciia nganh ndng nghiép.

4. Két qua nghién ctru

1. Vat liéu nano ZnO:

- P ché tao thanh cong vat liéu nano ZnO bang phuong phap dién hoéa (EZ) véi
ché d6 phan tng t6i uvu nhu sau: dién thé V = 7,5 V, thoi gian phan tmg 30 phut, chat
dién ly KCI nong d6 0,5 M.

Hinh thai hoc bé mit, tinh chét vat 1y va ciu tric cua vat liéu EZ duoc khao sét chi
tiét thong qua anh hién vi dién tr quét, hién vi dién tir truyén qua, gian d6 XRD va phd

Raman. Két qua cho thdy EZ c6 ciu triic vuazit véi kich thude tir 20nm dén 60 nm.



- Str dung chét 6n dinh CMC 0,5% lam mdi truong phén tan sau 6 thang dung dich
co6 hat nano ZnO phan tan kha déu so vai dung dich ban dau ché tao, mau séc khong
thay d6i va khong thiy co ling can.

2. Thtr nghiém bd sung nano ZnO cho cdy cam:

- Phéi tron nano ZnO véi phéan hitu co khoang RTN1 bon cho cdy cam sanh (7-9
tudi) & Ham Yén - Tuyén Quang khong c6 anh hudng rd rét dén ting truong kich thudce
qua, ning suit qua ciing nhu chat luong qua cam so v&i cong thire d6i ching (khong
phéi tron nano ZnO véi phan hitu co khoang RTN1).

- Phun dung dich nano ZnO 50 ppm/m?%/1an cho ning suét ciy cao va chat luong
qua tdt nhat.

3. Thir nghiém tmg dung nano ZnO trong xir Iy hat giéng va trong thir nghiém dbi
v6i cdy ngo:

- D6i voi xtr 1y hat gidng ngd: Ngam hat giéng 90 phit trong dung dich nano ZnO
3,2 mg/kg hat cho nay mam va chat lwong cady mam t6t hon so véi khi khong xir 1y hat
bang nano ZnO.

- Phun dung dich chtra 50 ppm nano ZnO cho néang suét, loi nhuan trong ca 2 vu
(thu dong 2018 va xuan 2019) cao hon ca, khac biét c6 y nghia thong ké (P < 0,05) so
v6i cong thire ddi chirng. Phun nano ZnO cho ngd khong 1am anh hudng dén chét lugng
dat ruong thi nghiém, ham luong kém trong ngd thap dudi gisi han cho phép ciia WHO.
5. San phim
5.1. Sin phim khoa hoc:

- 01 bai bao dang trén tap chi qudc té chuyén nganh trong danh myc ISI/Scopus

- 02 bai bao trén tap chi khoa hoc chuyén nganh trong nudc
5.2. Sdn phim dao tao

D4 ho tro dio tao 02 thac si bao vé thanh cong luan vin dung hudng nghién ciru
cua dé tai.

5.3 San pham vmg dung

- Quy trinh ché tao hat nano ZnO st dung phuong phap hoa uot

- Quy trinh phdi trén tao phan vi luong than thién v6i moi truong

- Bao c4o thir nghiém hiéu qua cta phan bon vi lugng trén cdy trong ndng nghiép
ngoai dong rudng
6. Phuong thirc chuyén giao, dia chi ing dung, tac dong va loi ich mang lai cia két

qua nghién ciru



- Phuong thirc chuyén giao: Chuyén giao cac két qua nghién ctru dudi dang vin
ban (bao céo, dé tai hoc vién va bai bao khoa hoc)

- bia chi tng dung:

+ Cac phong thi nghiém vt liéu ung dung quy trinh san xuat nano ZnO bang
phuong phéap hoa udt

+ Cong ty Viét My tmg dung quy trinh san xudt phin hitu co b sung vi luong
nano ZnO

+ Huyén Pha Binh, tinh Thai Nguyén tng dung quy trinh xt 1y hat gidng ngd bang
nano ZnO

+ Cac huyén c6 nhiéu dién tich trong cam & phia Bic Viét Nam nhu Ham Yén -
Tuyén Quang, Bic Quang - Ha Giang, Vin Chan — Yén Bai c6 thé tmg dung phan hitu
co bd sung nano ZnO trong trong cam.

- Tac dong va loi ich mang lai cua két qua dé tai: Két qua nghién ctru ciia dé tai la
co s& khoa hoc dé sinh vién dai hoc, hoc vién cao hoc va nghién ctru sinh nganh vat li¢u,
moi truong, ndng nghiép, cac don vi nghién ctru va chi dao san xuat 1am tai liéu tham
khao. Lam chii cong nghé san xuat nano ZnO bang phuong phap héa uét va tmg dung
trong san xuat ndng nghiép s& mang lai 1oi ich to 16n cho cac cong ty, t6 chirc san xuat
phéan vi lugng nano ZnO; cac h) nong dan tréng ngo, cam co thé dat nang suét cao hon,
it phai st dung phan hoa hoc hon.

Ngay 1 thang 7 nam 2020

T6 chirc chii tri Chii nhi¢m dé tai

(ky, ghi ¥é ho tén va déng ddu) (ky ghi ro6 ho tén)

TS. Ping Thi Hong Phuong



INFORMATION OF RESEARCH RESULTS

1. General information

Project name: “Fabrication of zinc oxide nanoparticles by the wet chemical
method applied as environmentally friendly micro-fertilizer in agricultural
production”

Code number: B2108-TNA-60

Coordinator: Dr. Dang Thi Hong Phuong

Host institution: Office of Thai Nguyen University

Duration: From January 2018 to December 2019
2. Objectives:

Successfully fabricating ZnO nanoparticles using wet chemical methods.

Finding out the appropriate mixing rate to create micro-fertilizers to improve crop
yields and limit the use of chemical fertilizers.

Application of manufactured materials to treat seeds before sowing, as a filler in
micro-fertilizers for plants.
3. Creativeness and innovativeness

The project used electrochemical method (a wet chemical form) to produce ZnO
nanoparticles applying microelements to corn and orange trees. This is a simple method,
requiring no expensive equipment, the particle size of ZnO can be controlled. With the
positive results of the project, it might open up a new potential in the production of
micronutrients supplements effectively, quickly promoting the development of
agriculture.
4. Research results:
1. ZnO nanomaterials

- Fabrication of ZnO nanoparticles: Successful fabrication of ZnO nanomaterials
by wet chemical method with the following reaction modes: U=7.5 V, reaction time of
30 minutes, electrolyte KCl 0.5 M, catalyzed by plasma and ultrasound. ZnO
nanoparticles are quite small in size from 20 nm to 60 nm.

- ZnO nano solution: Using 0.5% CMC stabilizer as a dispersion medium after 6
months, the solution with ZnO nanoparticles is fairly evenly dispersed compared to the

original fabrication solution, the color does not change.



2. Testing of supplemental ZnO for orange trees:

Mixing ZnO nano with RTN1 mineral organic fertilizer applied to sophisticated
orange trees (7-9 years old) in Ham Yen - Tuyen Quang has no significant effect on fruit
size growth, fruit yield as well as orange quality compared to the control formula
(without mixing ZnO nano with mineral organic fertilizer RTN1).

Spraying ZnO nano solution 50 ppm/m?/time for high yield and best fruit quality.
3. Testing the application of ZnO nano in seed treatment and experimental planting for
maize:

- For corn seed treatment: Soak the seeds for 90 minutes in the ZnO nano solution
of 3,2 mg/kg of seeds for germination and better seed quality than when not processing
seeds with ZnO nano.

- Spraying a solution containing 50 ppm nano ZnO gives the highest yield and
profit in both seasons (autumn-winter 2018 and spring 2019), statistically significant
difference (P <0,05) compared to the opposite formula proof. Spraying ZnO for maize
did not affect the quality of the experimental soil, and zinc content in maize was below
the WHO allowed limits.

5. Products
5.1. Scientific products:

- 01 article published in the international journal in the list of ISI / Scopus

- 02 articles published in the national journals
5.2. Training products
Guiding 02 master student to do the thesis flowing the direction of the research topic.
5.3 Applied products

- Process of manufacturing ZnO nanoparticles using wet chemical method

- Mixing process to create micro-friendly fertilizer

- Report on testing the effect of micro-fertilizers on agricultural crops in the field
6. Transfer alternatives, application institution, impacts and benefits of research
results

- Transferring method: The results of this study will be transferred through the
documents (report, student thesis, master thesis, scientific papers

- Address of application:

+ Laboratories were used to synthesis ZnO nanoparticles by wet chemical method.



+ Viet My Company applies the process of producing organic fertilizer
supplemented with micro-ZnO nanoparticles.

+ Phu Binh district, Thai Nguyen province applies the process of processing corn
seeds with ZnO nanoparticles.

+ The districts with many orange growing areas in the North of Vietnam such as
Ham Yen - Tuyen Quang, Bac Quang - Ha Giang, Van Chan - Yen Bai can apply organic
fertilizers supplemented with ZnO nano in growing oranges.

- Impacts and benefits of the research results: The research results of the thesis are
the scientific basis for undergraduate students and graduate students in materials,
environment, agriculture, Research units and production direction as reference.
Mastering ZnO nanotechnology production technology by wet chemical methods and
applications in agricultural production will bring great benefits to companies and
organizations producing ZnO nanoparticles; Farmers planting maize and oranges can

achieve higher yields and less use of chemical fertilizers.



