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11. Summary of the dissertation’s new findings:

Main Objective of the Dissertation: To investigate the evolution and physico-
chemical characteristics of PM,s in the ambient air of Bién Hoa City, Pong Nai
Province.

To achieve this main objective, the dissertation set out several specific goals as
follows:

- Determine the temporal and spatial variations of PM2s concentrations in Bién
Hoa City.
- Analyze the physico-chemical characteristics (concentration, particle size

distribution, elements, ions) of PM2s.



Apply modeling tools (HYSPLIT, PMF) to simulate transport trajectories and
identify potential emission sources contributing to PM.s pollution in Bién Hoa
City.

Research subject: PMy.s in ambient air in Bién Hoa City, Pong Nai Province.
Geographic scope: Bién Hoa City, Dong Nai Province.

Timeframe: 2020 — 2024.

Chemical scope of PMys: The dissertation focused on identifying the chemical
composition of PM; s, including elements and ions present in the ambient air of
Bién Hoa City, Pong Nai Province.

The results of the dissertation “Study on the evolution and characteristics of fine

particulate matter in the atmospheric environment in Bién Hoa City — Pong Nai

Province” were completed with several new contributions as follows:

Successfully applied Scanning Electron Microscopy (SEM) to analyze in detail
the particle size, morphology, and microstructure of PMz s collected in Bién Hoa
City, Pong Nai Province.

Analyzed the chemical composition of PM> s and successfully applied modeling
tools (HYSPLIT, PMF) to simulate transport trajectories and specifically identify
emission sources contributing to PMz.s pollution in the air quality of Bién Hoa
City, Pong Nai Province.

The dissertation adopted a comprehensive and modern research framework,

combining experimental and modeling methods, including:

Field monitoring: PM> 5 samples were collected continuously over 24 hours at
two representative sites—residential (Bien Hoa Airport Gate 2) and industrial
(Long Binh Ward) during both wet and dry seasons, with a total of 42 samples.
Physico-chemical analysis: Advanced techniques were applied, including SEM
to study particle morphology and size distribution; ICP-MS to determine 11
heavy metals; and lon Chromatography (IC) to determine 8 major ions.
Modeling applications: Two advanced models were used HYSPLIT (Hybrid
Single-Particle Lagrangian Integrated Trajectories) backward trajectory model
and PMF (Positive Matrix Factorization) receptor model to simulate air mass

transport and to identify and quantify emission sources.



Health risk assessment: The dissertation applied the U.S. Environmental
Protection Agency (US EPA) method to quantitatively calculate non-
carcinogenic risks (HI) and carcinogenic risks (TCR) for both adults and children
in the study area.

The dissertation has achieved breakthrough results with many new, meaningful,

and reliable contributions to the field of Environmental Science. It successfully

addressed the following scientific and technical issues:

Established and refined the scientific foundation for determining pollution
levels, physical characteristics, chemical composition, and identifying emission
sources contributing to PMz s concentrations.

Applied and integrated advanced modeling tools (HYSPLIT, PMF) to provide a
comprehensive understanding of the origin and transport of pollution an
innovative approach in the research context of Vietnam.

Conducted quantitative health risk assessment, providing a scientific basis for

public health warnings.

12. Future Research Directions:

The findings of the dissertation indicate that most of the particles are ultrafine, with

an aerodynamic diameter < 1.0 um. Therefore, future research should expand both the

temporal and spatial scope to conduct in-depth studies on ultrafine particles, thereby

contributing to more effective air quality management.
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11. Tom tit cac két qua méi ca luan an:

Muc tiéu chinh ciia Ludn dn: Nghién ctru duoc dién bién va cac dic diém hoa - 1y
ctia bui PMa 5 trong moi trudong khong khi trén dia ban thanh phd Bién Hoa, tinh Pong
Nai.

Dé dat dugc muc tiéu chinh néu trén, mot sé muc fiéu cu thé cua Luan an duoc dat
ra nhu sau:

- Xac dinh duoc dién bién nong do bui PMa s theo thoi gian va khong gian trong

khong khi trén dia ban thanh phd Bién Hoa, tinh Dong Nai.

- Phan tich duoc céc dic trung hoa - 1y (nong dé, phdn bo cdp hat, cdc nguyén 14,
cdc ions) cua bui PMa s,

- Ung dung cong cu mé hinh hoa (mé hinh HYSPLIT, PMF) d& mo phong dugc
quy dao di chuyén va xac dinh cy thé cac ngudn thai tiém nang déng gop lugng
bui PMa s dén CLKK khu vyc thanh phé Bién Hoa, tinh Dong Nai.

Déi twrong nghién ctru ciia Luan 4n 1a bui PM» s trong mdi trudng khong khi xung

quanh & khu vuc thanh phd Bién Hoa, tinh Dong Nai.



= Phgm vi dija ly: Khu vuc nghién ctru dugc thuc hién trén dia ban thanh phé Bién
Hoa, tinh Png Nai.

- Pham vi thoi gian: Thot gian nghién clru cua Luan an dugce thyc hién tir 2020
dén 2024.

= Pham vi dac tinh hoa hoc cua PM>s: Luan an tip trung xac dinh thanh ph?m hoa
hoc, bao gdm cac nguyén té va ions cé trong bui PMa s trong mdi truong khong
khi xung quanh & khu vuc thanh phd Bién Hoa, tinh Dong Nai.

Két qua nghién ctru cua Luan an “Nghién cuu dién bién va ddc diém cia bui min
trong méi truong khong khi tai khu viee Bién Hoa - Tinh Pong Nai” dugc hoan thanh
v6i mot s6 dong gdp méi nhu sau:

- Luan an da Gng dung thanh cong phwong phéap kinh hién vi dién tir quét
(Scanning Electron Microscopy - SEM) dé phan tich chi tiét cap do hat, hinh
thai hoc va két cAu vi mé ctia cac hat bui min PM.s thu dugc trén khu vuc thanh
phd Bién Hoa, tinh Pong Nai.

- Phan tich dugc dac trung vé thanh phﬁn héa hoc cua bui PMas dé ung dung
thanh cong cong cu mé hinh hoa (HYSPLIT, PMF) nham mé phong quy dao di
chuyén va xéc dinh cu thé cac nguén dong gop luong bui PMa s dén CLKK khu
vuc thanh phd Bién Hoa, tinh Pong Nai.

Luan an da sir dung mot khung nghién ctru toan dién va hién dai, két hop gitra

phuong phap thyc nghiém va mé hinh héa, bao gom:

- Quan tric thuc dja: Mau bui PMz.s duoc thu thap lién tuc trong 24 gid tai hai vi
tri dai dién cho khu vuc dan sinh (Cong 2 San bay Bién Hoa) va khu cong nghiép
(Phuong Long Binh) trong ca hai miia mua va kho, véi tong sé 42 mau.

- Phan tich hoa - Iy: Luan an da str dung cac k¥ thuat phan tich tién tién nhu kinh
hién vi dién tir quét (SEM) dé nghién ctru hinh thai va phan b cp hat cta bui;
Khéi phd - cam tng cao tan plasma (ICP-MS) dé xac dinh 11 kim loai ning; va
Séc ky ion (IC) dé xéac dinh 8 ion chinh.

- Ung dung mo hinh héa: Hai mé hinh tién tién 12 mé hinh quy dao nguogc
HYSPLIT (Hybrid Single-Particle Lagrangian Integrated Trajectories) va mo
hinh phén tich ngudn tiép nhan PMF (Positive Matrix Factorization) d duoc tmg
dung dé mo phong quy dao di chuyén cua khéi khong khi va dinh danh, dinh
lwong cac ngudn phat thai.

- Dénh gié rti ro strc khde: Luan an da &p dung phuong phéap ctia Co quan Bao v¢
Moi truong Hoa Ky (US.EPA) dé tinh toan dinh lwong rai ro khong gy ung thu
(HI) va rui ro gay ung thu (TCR) cho hai déi twong nguoi 16n va tré em tai khu

vuc nghién ctru



Luan 4n d3 dat duoc cac két qua mang tinh dot pha va cé nhiéu dong gbp mai,
cO v nghia va dang tin cdy cho chuyén nganh Khoa hoc Moéi truong. Luan an da giai
quyét thanh cong cac van dé khoa hoc va ky thuat sau:

- Xay dung va hoan thién co s& khoa hoc dé xac dinh muc d6 6 nhiém, dic tinh
vat 1y, thanh phan hoa hoc va dinh danh céc ngudn thai dong gép vao ndéng do
bui PM3 s

- Ung dung va tich hop cac cong cu md hinh héa tién tién (HYSPLIT, PMF) dé
cung cap mot cai nhin toan dién vé ngudn gde va su di chuyén cua 6 nhiém, mot
phuong phap tiép can moi trong bdi canh nghién ciru tai Viét Nam.

- Panh gia rui ro sitc khoe dinh lwong, cung cép co s khoa hoc cho cac canh bao
y té cong cong.

Y nghia khoa hoc va thuc tién, va kha ning ing dung: Luan an da hoan thién, bo
sung co s& khoa hoc cho viéc xac dinh mic d6 6 nhiém cta bui PMa s, thanh phﬁn vat
1y, tinh chat hoa hoc va gop phan dong gop dinh danh nguon thai vao nong do bui PMa s
trong moi truong khong khi. Ngoai ra luin an da tinh toan va dua ra dugc canh bao anh
hudng cua bui PM2s dbi véi strc khoe con nguoi dang sinh song trén dia ban khu vuc
nghién ctru. Qua d6, luan an da gbp phan vao viéc trién khai nghién ctru toan dién hon
d6i voi bui PM2s trong méi truong khong khi, gop phan hoach dinh chinh sach quan 1y,
nang cao CLKK sach tai khu vuc thanh phé Bién Hoa, tinh Déng Nai.

12. Cac hudng nghién ctru tiép theo:

Két qua nghién ctru cua Luan an cho théy phén 16n cac déu 1a cac hat bui rat min,
c6 duong kinh khi dong hoc < 1,0 pm. Do vay, hudng nghién ctru trong thoi gian toi:
Can tiép tuc mo rong quy mo ca vé thoi gian va khong gian dé co cac nghién ctru chuyén
sau vé bui siéu min dé gép phan quan 1y hiéu qua chat lugng khong khi.
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