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11. Tém tit cac két qua méi cua luan an:
Pbi tuong nghién ctru ctia luén dn 1a cdc nhom hop chit PAHs, PBDEs va phthalate
phan bd trong khong khi xung quanh tai khu virc Ha Noi
Muc tiéu 1: Nghién ciru t6i wu céc didu kién phén tich cdc nhom chat 6 nhiém PAHs,
PBDES va phthalate gy rdi loan ndi tiét trong méi truong khong khi.
+ Nghién ctru khao sat va tdi wu cac diéu kién phén tich cac nhém chit muc tiéu
g6m PAHs, PBDEs va phthalate trén céc thiét bi phan tich GC-MS.
+ Nghién ctru toi wu héa quy trinh thu mau khong khi dé phén tich cic nhém chét
muc tiéu.
+ Nghién ctru chudn héa diéu kién chudn bi mau dé phan tich chinh xéc cac chét
nhém chat 6 nhiém PAHs, PBDEs va phthalate trong nghién ciru.
Muc tiéu 2: Quan tric danh gia su phan bd cia cac nhom chit 6 nhiém PAHs, PBDEs

va phthalate trong khong khi xung quanh tai mot s6 khu vuc ciia Ha Noi.



+ Phan tich va quan tric su phan bd theo khong gian rong cac chét nghién ctru
trong khong khi xung quanh tai mot s6 khu vuc ctia Ha Noi.

+ Phan tich va quan tric sy phan b theo do cao cac chit nghién ciru trong khong
khi xung quanh tai mot s6 khu vuc ctia Ha Noi.

Muc tiéu 3: Danh gia mic d 6 nhiém, ngudn phét tan va d& xudt céc bién phap nhim

giam thiéu rdii ro cac chét nghién ctru trong moi truong.

Céic phwong phap nghién ciru da sir dung

Luén 4n da st dung cac phuong phap nghién ctru bao gbm:

- Phuong phép thu théap dit li¢u: Tbng quan céc tai liéu nghién ctru trong va ngoai nude.

- Phuong phap thyc nghiém: Thu mau va phan tich trong phong thi nghiém.

- Phuong phap théng ké todn hoc: St dyng cong cu, mé hinh toan hoc dé xtt ly va tinh
toan cac sd lidu thuc nghiém.

- Phuong phap nghién ctru lich sir va so sanh: Nghién ctru va so sdnh véi céc nghién
cu trude do tai khu vuc nghién ctiu hodc cac nghién ctru tuong ty & cdc khu vue
khéc trén thé gidi.

- Phuong phap chuyén gia: Seminar khoa hoc dé tiép thu cacy kién céac chuyén gia.

- Phuong phép phén tich tong két: Tur c4c dit liéu thu dugc, phan tich tong két lai cac
vén dé da dugc nghién ctru.

Cic két qua chinh va két luan

Cdc két qud chinh
e Di nghién clru phat trién thanh céng quy trinh phan tich ddng thoi nhém chat

PAHs, PBDEs va phthalate trong mau khong khi bing k¥ thuat thu mau thu dong (PAS)

va chu dong két hop véi phuong phép séc ky khi ghép nbi khdi phd (GC/MS). Két qua

gii han phat hién ctia phuong phap d6i v6i PAHs, PBDEs va phthalate twong tng nim
trong khoang 0,009-0,11 ng/m?, 3,0-10,0 pg/m® va 0,08-0,30 ng/m?. Két qua d¢ thu hoi
cta quy trinh chun bi mau dbi voi tht ca cac chit PAHs, PBDEs va phthalate déu dat

trong khoang 70 dén 115% (do léch chudn tuong dbi nhé hon 15%).

e Danghién ciru, danh gid sy phan bd PAHs, PBDEs va phthalate trong mau khong
khi mdi truong xung quanh tai Ha Noi. Téng ndng do cta cac chit PAHs, PBDEs va
phthalate trong khoéng khi xung quanh twong ung 1a 45,0-451 ng/m?, 2-287 pg/m? va
36,0-487 ng/m?®. Tuong Gng véi cdc nhém chit PAHs, PBDEs va phthalate, thi Ant,
BDE47 va DEHP la cac chét do duoc véi ndng do cao nhat trong cac mau khong khi thu
thap dugc. Nghién ctru cling chi ra, néng do céc chat nghién ctru & mua kho cao hon mua
mua. Nong d6 PAHs va PBDEs khu vuc giao thong cao hon (1,5 dén 2 14n) khu vuc dan
cu, trong khi d6 phthalate & khu vuce giao thong cao hon 2 dén 6 14n khu vuc dén cu.



e Budc ddu danh gia rai ro 6 nhiém ctia cac nhom chit véi nguoi truéng thanh va tré
em. Liéu luong phoi nhiém PAHs, PBDEs va phthalate qua con dudng hit thé khong khi
v6i nhom ngudi trudng thanh va tré em. Lidu lugng phoi nhiém PAHs, PBDEs va
phthalate u6c lwong cho hai nhom lira tudi trén tai khu vue dan cu va khu vuc giao
thong twong tng 1,13-2,86 va 3,24-8,18 ng/kg-bw/ngay; 0,47-1,18 va 1,71-4,31 pg/kg-
bw/ngay va 1,04-2,47 va 1,94-4,62 ng/kg-bw/ngay. Nghién ciru ciing cho thdy nguy co
ung thu vuot qua trung binh sudt doi (ECR) do tiép xtic véi PAHs qua duong ho hép 1a
3,0 x 10 tai cac khu vuc giao thong va 1,4 x 10 tai cac khu dan cu. Nhiing liéu phoi
nhidm wdc tinh ndy cao hon mirc chap nhan duge ciia Vin phong Panh gia Nguy co
Strc khoe Moi truong ctia Co quan Bao vé Moi truong California (CalEPA) (1 * 10°6).

Két ludn

D3 chuén hoa thanh céng phuong phap phén tich ddng thoi nhom chit PAHs,
PBDEs va phthalate trong khong khi xung quanh str dung k¥ thuat thu mau thu dong
(PAS) v6i PAHs, PBDEs va ky thuat chu dong st dung bom hut téc do thdp dbi véi
phthalate két hop voi phuong phép sic ky khi ghép ndi khéi phd (GC/MS) véi do nhay
va chinh xéc cao.

Budc dau danh gia sy phan bd PAHs, PBDEs va phthalate trong mau khong khi
xung quanh Ha Noi theo miia va khu vuc. Trong d6 két qua cho thiy PAHs, PBDEs va
phthalate khu vuc giao thong cao gap gin 2 dén 6 1an khu vic dan cur ca 2 mua, trong d6
mua kho cao hon Xép xi 1,5 1An mia mua.

Budc ddu danh gia mic d6 rdi ro phoi nhiém PAHs, PBDEs va phthalate qua con
duong hit thd khong khi dbi véi sirc khée con ngudi Viét Nam. Qua d6 gbp phan nhim
kiém soat va loai b6 hoan toan cac san pham chira PAHs, PBDEs va phthalate gy nguy
hai dén sic khée con ngudi va moi truong, ddp tng cac yéu ciu ciia Cong udc
Stockholm, hudng dén su phét trién bén viing tai Viét Nam.

12. Cac huéng nghién ciru tiép theo:

- Nghién ctru danh gia vé phan bd, ngudn gbc 6 nhiém, rii ro phoi nhiém cta cac hop
chit hitu co trong khong khi

- Nghién ctiu su tich lily va chuyén héa ctia cac hoa chat trong moi trudong
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Summary of the new findings of the thesis

Thesis purpose and objectives

The research objectives of the thesis are to determine PAHs, PBDEs, and
phthalates in ambient air collected from some areas in Hanoi.

Objective 1: Study on optimization of the conditions for analyzing the groups of
PAH, PBDE, and phthalate pollutants that cause endocrine disruption in the air
environment.

+ Surveying and optimizing the analytical conditions of PAHs, PBDEs, and
phthalates on GC-MS equipment.

+ Optimizing the air sampling process for analysis of PAHs, PBDEs, and
phthalates.

+ Standardizing the sample preparation conditions for accurate analysis of PAH,
PBDE, and phthalate pollutants in the study.

Objective 2: Monitoring and evaluating the distributions of PAHs, PBDEs, and
phthalates in the ambient air collected from some areas in Hanoi.

+ Analyzing and monitoring the spatial distribution of the PAHs, PBDEs, and

phthalates in the ambient air collected from Hano.

+ Analyzing and monitoring the altitudinal distribution of PAHs, PBDEs, and

phthalates in the ambient air collected from some areas in Hanoi.



Objective 3: Assessing the level of pollution, sources of emission, and proposing

solutions to minimize the risks of research substances in the environment.
Research methods

The thesis used the following research methods:

- The data collection method: Overview of domestic and foreign research documents.
- The experimental method: Sample collection and analysis in the laboratory.

- The mathematical statistical method: Using tools and mathematical models to
process and calculate existing data.

- The historical and comparative research method: Research and compare with

previous studies in the research area or similar studies in other regions of the world.
- The expert method: Scientific seminars to receive expert opinions.

- The analysis and summary method: From the collected data, analyze and summarize

the researched issues.
Major results and conclusions
The main results

- The suitable method for analysis of PAHs, PBDEs, and phthalates in air samples
using passive sampling (PAS) and active sampling techniques combined with gas
chromatography-mass spectrometry (GC/MS) was successfully developed. The method
detection limits for PAHs, PBDEs, and phthalates were 0.009-0.11 ng/m?, 3.0-10.0 pg/m’,
and 0.08-0.30 ng/m>, respectively. The recoveries of the sample preparation process for
PAHs, PBDEs, and phthalates were in the range of 70-115% (RSD <15%)).

- The distributions of PAHs, PBDEs, and phthalates in the ambient air samples
collected from some areas in Hanoi were surveyed and evaluated. The total concentrations of |
PAHs, PBDEs, and phthalates in the ambient air samples were 45.0-451 ng/m?, 2.0-287
pg/m’, and 36.0-487 ng/m’, respectively. Among PAH, PBDE, and phthalate groups, Ant,
BDE47, and DEHP contributed the highest levels in the ambient air, respectively. Overall,
the levels of PAHs, PBDESs, and phthalates in the ambient air in the dry season were higher
than in the rainy season. The concentrations of PAHs and PBDE:s in traffic areas were higher
(about 1.5 to 2 times) than in residential areas, while phthalates in the air from the traffic areas
were 2 to 6 times higher than from the residential areas.

- The estimated human exposure doses to PAHs, PBDEs, and phthalates through
inhalation were initially calculated for adults and children. The estimated exposure doses for
PAHSs, PBDEs, and phthalates in the residential and traffic areas were 1.13-2.86 and 3.24-
8.18 ng/kg-bw/day (adults and children), 0.47-1.18 and 1.71-4.31 pg/kg-bw/day, and 1.04-
247 and 1.94-4.62 ng/kg-bw/day, respectively. The lifetime average excess cancer risk



(ECR) from inhalation exposure to PAHs was 3.0 x 10 in traffic areas and 1.4 x 10-4 in
residential areas. These estimated exposure doses were higher than the acceptable levels
established by the California Environmental Protection Agency (CalEPA) Office of

Environmental Health Hazard Assessment (1 * 10).

Conclusions

The suitable method for analysis of PAHs, PBDEs, and phthalates in the ambient air
using the passive sampling (PAS) for PAHs, PBDEs, and the active low-speed pump
technique for phthalates combined with gas chromatography-mass spectrometry (GC/MS)

with high sensitivity and accuracy was successfully standardized.

The distributions of PAHs, PBDEs, and phthalates in ambient air samples around
Hanoi by season and region were surveyed. The results showed that the levels of PAHs,
PBDEs, and phthalates in the air from traffic areas were approximately 2 to 6 times higher
than from residential areas in both seasons, with the dry season being approximately 1.5 times
higher than the rainy season.

The estimated human exposure doses to PAHs, PBDEs, and phthalates through
inhalation were initially assessed. Thereby contributing to the control and complete
elimination of products containing PAHs, PBDEs, and phthalates that are harmful to human
health and the environment, meeting the requirements of the Stockholm Convention, towards

sustainable development in Vietnam.

12. Further research directions
- Study on the assessment of the distribution, pollution sources, and exposure
risks of organic compounds in the air.
- Study on the accumulation and transformation of chemicals in the environment.
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