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11. Tom tit cac két qua méi cua luan an:

Luan 4n dong gép co s dir liéu chi tiét vé ham luong, thanh phan, cau trac va dic
tinh 1y hoa hoc cua phytolith c6 ngudn goc tir cay gudt (D-Phyt) cho mang nghién ctu
chuyén sau vé phytolith ¢ Viét Nam ciing nhu trén thé gidi. Bén canh dé, cung cap nhiing
minh chting khoa hoc gitip 1am sang to “sé phan” ciia D-Phyt trong hé dat - cay ¢ cac hé
sinh thai noi cdy gudt phat trién. Noi dung cdt yéu nhat cua luan an 1a da xac minh duoc
co ché bao vé cacbon hitu co ciia D-Phyt dya trén mot s ki thuat phan tich tién tién
(MicroCT; XPS; SEM-EDS), dé tir d6 chitng minh vai trd cua D-Phyt ddi véi qua trinh tich
lity cacbon hitu co trong dat. Mat khéc, céc thi nghiém mé rong cua luan an da gop phan tao
tién dé nghién ciu dang “vat lidu lai” D-PhytBiochar, tir d6 dé xuat giai phap gop phan tiang
cuong ham lwong cachon hiru co trong dit.

12. Kha ning tmg dung thyc tién:

Bén canh c4c gia tri hoc thuat mang lai, luan &n c6 mot s6 dong gop thuc tién chinh nhu sau:

o Cung cap cac thong tin va co s& khoa hoc phuc vu cong tac quan ly, st dung sinh
khoi cdy gudt mdt cach hi€u qua, dac bi¢t trong cong tac cai tao va phuc hdi moi
truong dat.

o Latién dé cho nghién ctru cac dang vat liéu lai D-PhytBiochar, c6 kha ning ung dung

rong rii trong khoa hoc dat, nong nghiép va moi truong.



13. Cac huéng nghién ciru tiép theo:

o Mo rong nghién ctru dé ching minh vai trd ctia nhém (Al) ddi voi tée do phan huy
cham cua phytolit c6 ngudn gdc tir ciy gudt.

o Mo rong nghién ciru ddi véi su tich liy va dac diém cua phytolith cac giai doan sinh
truong va phat trién khac nhau cia cay gudt nhu & giai doan trudng thanh, giai doan
cay gia va chét. Bong thoi so sanh dugce ham lugng phytolith hoan tra cho dat tir qua
trinh cay chét véi qua trinh d6t ¢6 su khéc biét nhu thé nao.

o Mo rong nghién ctru va 1am rd co ché bao vé vé mit hda hoc giita hai 16p cachon va
silica tir d6 dwa ra nhiing két luan thuyét phuc hon.

o Mé rong nghién ciru va 1am rd vai tro cua yéu to sinh hoc tac dong dén su ton tai cua
cacbon hiru co trong D-Phyt.

14. Cac cong trinh cong bé lién quan dén luan an:

1. Céc cong trinh khoa hoc dé céng bé trén céc tap chi thugc danh muc 1SI

1. Mai T.N., Nguyen M.A., Pham T.T.N., Nguyen T.Q.A., Nguyen T.T., Do L.C,,
Nguyen H.N., Dultz. S, Nguyen N.M. (2020), “Colloidal interactions of micro-sized
biochar and kaolinitic soil clay”, Science of the Total Enviroment, 738, 139844. (IF:
6,551; Q1).

2. Mai T.N., Nguyen H.N., Tsubota T., Shinogi Y., Dultz S., Nguyen N.M. (2019),
“Fern Dicranopteris linearis-derived biochar: Adiusting surface properties by direct
processing of the silica phase”, Colloids and Surfaces A, 583. 123937. (IF: 3,99; Q1).

3. Mai T.N., Tran T.C., Lai Q.T., Nguyen T.K.L., Nguyen X.H., Luong T.T.V,,
Nguyen M.K., Nguyen N.M. (2018), “Removal of iron from aqueous solution using
phytolith-aided aggregation”, Journal of Water Process Engineering, 25, 39-44. (IF:
3,365; Q1).

4. Tran T.C., Mai T. N. (Co-first author), Nguyen T.V., Nguyen X. H., Meharg A.
A., Carey M., Dultz S., Marone F., Cichy S.B., Nguyen N. M. (2018), “Phytolith-associated
potassium in fern: Characterization, dissolution properties and implications for slash-and-burn
agriculture”, Soil Use and Management, 34 (1), 28-36. (IF: 1,69; Q1).

5. Nguyen N.M., Meharg A., Carey M., Dultz S., Marone F., Cichy S.B., Tran T.C.,
Le H.G.,, Mai T.N., Nguyen T.H.T. (2019), “Fern, Dicranopteris linearis, derived
phytoliths in soil: morphotypes solubility and content in relation to soil properties”,

European Journal of Soil Science, 70, 507-517. (IF: 2,285; Q1).



6. Nguyen T.Q. A., Bui A.T., Mai T.N., Tran T.H., Tran V.S., Nguyen H. N., Toshiki
T., Yoshiki S., Dultz S., Nguyen N.M. (2020), ‘“Release kinetics of potassium from silica-
rich fern-derived biochars”, Agronomy Journal, 70, 1-13. (IF: 1,683; Q1).

7. Trinh K. T., Toshiki T., Shuto T., Mai T.N., Pham V.P Q., Nguyen. M, Nguyen
H. N. (2020), “Carbonization and H3;PO, activation of Fern Dicranopteris linearis and
electrochemical properties related to electric double layer capacitor electrode”, Scientific
Reports-Nature, 10 -19974. (1F:3,99; Q1).
2. Mét sé thanh tyu dat diroc trong qué trinh nghién ciu

1. Bang sang ché ddi véi “Quy trinh san xuat than hoat tinh tir cdy Guot va than
hoat tinh dugc san xuat bang quy trinh nay” (Quyét dinh s 7300/QD-SHTT, M4 s6: 1-
2019-07455).

2. Giai nhi cudc thi “2018 Vietnam Challenge for Our Environment” do Pai sir quan
M5 t6 chirc nam 2018 vé than sinh hoc (D-PhytBiochar) c6 ngudn gdc tir cay guot.

3. Tham gia vong chung két cua Quy tai tro nghién cau khoa hoc céng nghé tng
dung VintechFund va la 1 trong 6% du an xuat sac nhat (trong 200 du an tham gia) duoc
VintechFund lya chon dau tu. Noi dung cia nghién ctu vé than sinh hoc (D-

PhytBiochar) tng dung trong cac linh vuc khéc cua doi séng.
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11. Summary of the new findings of the thesis

The thesis provides a detailed database of the content, composition, structure, and
chemico-physical properties of phytoliths derived from D.linearis (D-Phyt) for in-depth
research of phytolith in Vietnam and the world. Besides, the study also clarifies the "fate"
of D-Phyt in the soil - plant system where D.linearis is considered as dominant plant.
The main content of the thesis is to verify the organic carbon protection mechanism of D-
Phyt using several advanced analytical techniques (MicroCT; XPS; SEM-EDS), from
which to prove D-Phyt's role in organic carbon accumulation in the soil. On the other
hand, the thesis's extensive experiments have shown a premise scientific research for the
D-PhytBiochar "hybrid material" form, thereby proposing solutions to enhance organic
carbon content in the soil.
12. Practical applicability, if any:
e Provide information and scientific facilities for the management and use of bio-trees
more efficiently, especially in the renovation and restoration of the soil environment.
e Provide the foundation for the study of hybrid materials D-PhytBiochar, which can
be widely applied in soil science, agriculture and environment.
13. Further research, if any
e Expand research to demonstrate alumilum’s role in the slow decomposition rate of
D-Phyt.
e Expand research on the phytoliths accumulation and characteristics in different

stages of plant growth and development such as in the adult stage, the stage of old and



dead. At the same time, it compares the amount of returned phytolith into the soil
between the process of dead plants and the combustion .

e Clarify the chemical defense mechanism between carbon and silica layers.

o Clarify the role of biological factors that impact the existence of organic carbon in D-
Phyt.
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2. Some achievements achieved in the research process.

1. Patents for "The process of producing activated carbon from Dicranopteris
linearis and activated carbon produced by this process” (Decision No. 7300/QD-SHTT,
Code: 1-2019-07455).

2. The second prize of the contest "2018 Vietnam Challenge for Our Environment”
organized by the U.S. Embassy in 2018 on bio-coal (D-PhytBiochar) originated from
plant.

3. Participating in the final round of VintechFund Applied Science and Technology
Research Fund and being one of the 6% of the best projects (out of 200 participating
projects) selected by VintechFund. The content of research on bio carbon (D-

PhytBiochar) applied in other areas of life.
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