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Abstract: This study aimed to assess the concentration, source, chemical properties, and health risks
associated with PM; s in Long Binh ward, Bien Hoa city, Dong Nai province, where there is a large
distribution of industrial zones. PM2s samples were collected using a high-volume sampler during
both the dry and rainy seasons. The concentration of PM2 s was determined by Mettler Toledo XS205,
and the chemical properties of eleven heavy metal elements were analyzed using inductively coupled
plasma mass spectrometry (ICP-MS; iCAP-RQ, Thermo Science, US). The migration trajectory of
PM. s was determined using the HYSPLIT model. The results showed that the PM2s concentration
exceeded the WHO recommended value, while only the PM;s concentration in the dry season
exceeded the national standard (QCVN 05:2013/BTNMT). Industry, road, and non-road
transportation activities were identified as the main sources of PMzs. The heavy metal element Cr
found in the fine particles might be the largest health risk factor. The health risk assessment revealed that
the HI values (health index) were lower than 1 in both seasons, indicating a low risk of chronic adverse
health effects. However, the TRC values (total carcinogenic risk) exceeded the recommended threshold
for cancer risk in both the rainy season (10 + 6,6 x 10-5) and dry seasons (7,9 x 10* + 5,6 x 10%).
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bic tinh cua bui min (PM2s) tai khu cong nghiép Long Binh,
thanh ph6 Bién Hoa, tinh Dong Nai: nong d6, thanh phan
héa hoc, quy dao di chuyén va rii ro strc khoe cong dong
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Tém tat: O nhiém bui min (PM25) dd gay nén nhiéu tac dong ddi véi moi trudng, kinh té, ganh ning
bénh tat d6i v6i cong dong. Trong nghién ciru nay, cic mau bui min PM2 s duoc thu thap bang thiét
bi ldy mau thé tich 1én (E-1000DBLX, Tisch Environment, Inc.) trong miia khé va mua mua tai
phuong Long Binh, thanh phd Bién Hoa, tinh Ddng Nai, noi ¢6 su phan b nhiéu khu céng nghiép
16n nhét tinh. Ham lwong bui dugc xac dinh bang thiét bi can trong lwong Mettler Toledo XS205.
Nong d6 cac nguyén tb kim loai ning trong PM2s dugc phén tich bang phép do khéi phd plasma két
hop cam tmg (ICP-MS; iCAP-RQ, Thermo Science, My). Quy dao di chuyén cua bui PMas duoc
trich xuat bang md hinh HYSPLIT. Két qua cho thiy nong do bui vuot gia tri khuyen cao cua T
chire Y té thé gigi WHO, nhung chi c6 nong d6 bui trong muia khd vuot quy chuan qudc gia hién
hanh QCVN 05:2013/BTNMT. Ngudn dong gop bui min PM2s dugc tién lugng tir giao thong do
thi, cong nghiép va tau thuyén trén bién. Cr 1a nguyén té kim loai nang c6 muc do rii ro va anh
hudng dén strc khoe nhiéu nhét. Gia tri HI trong mua mua va mua kho déu thip hon 1, lan luot 1a
0,15 + 0.06 va 0.96 + 0.64, cho thdy mic d6 rui ro thap dé din dén cac tac dong xau man tinh ddi
véi suc khoe con nguoi. Gia tri TCR trong mua mua va mua kho (lﬁn luot1a 10*+6,6 x 10°va 7,9
x 10 + 5,6 x 10", c¢6 kha ning ddi véi nguy co ung thu.

Tuwr khoa: Bui min, PM3 s, thanh phén héa hoc, nguén phat tan, rui ro surc khoe, Bién Hoa.

1. Mé dau

0 nhiém khong khi (ONKK) 1a mot trong
nhiing van dé moi truong mang tinh thoi dai va
diénra & quy md toan cau. Trong do, cac nudc
dang phat trién dugc danh gia 1a nhiing quoc gia
6 hién trang ONKK 0 muc cao cua thé gigi. O
Viét Nam, theo s6 liéu quan tric moi truong
khong khi ghi nhén thi ndng d¢ cac chat ONKK

" Téc gia lién hé.
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& cac dia phuong nhu thanh phd Ha Noi va thanh
phd HO Chi Minh luén & mirc cao ctia thé gidi,
dong nghia véi chat lugng khong khi (CLKK) &
murc thap [1]. Chi s6 CLKK (Air Quality Index -
IQAIr) cua thanh phé Ha Noi va thanh phd Ho6
Chi Minh nam trong ngudng c6 hai cho sirc khoe
con nguoi (IQAir = 151 - 200) [2]. Trong céac
nghién ctru khoa hoc va bao cao CLKK thi ndng
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d6 bui min (bui c6 dwong kinh khi dong hoc <
2,5 pum, dugc ky hiéu la PMzs) trong khong khi
ludn dugce quan tim nhat. Theo thong ké qudc
gia giai doan 2018 - 2020, gia tri trung binh ndm
clia PM,5 déu ¢ mirc cao, c6 noi vuot ngudng
titu chuan qudc gia hién hanh (QCVN
05:2013/BTNMT) dén 2,2 lan [1]. Nguon gay
ONKK chinh dugc xac dinh bao goém ngudn
cong nghiép, giao thong vén tai, dbt sinh khdi va
san xuat lang nghé. ‘Hé qua cua ONKK gy anh
hudng dén ning suit mia mang, co so ha ting,
cong trinh xay dung, lam tang chi phi va ganh
nang bénh tat co lién quan [1].

O khu vuc phia Nam nudc ta, tinh Dong Nai
¢6 nhirng ving ONKK cuc b, dién hinh 1 khu
vuc thanh phé Bién Hoa (BHC) [4, 5]. Mot s6
ngudn thai dugc xem 1a nguyén nhan din dén
CLKK ¢ mirc kém bao gdbm ngudn dia phuong
(hoat dong giao thong, cong nghiép) va anh
huong tir cac ngudn ONKK vung lan cén, trong
d6 c6 su lan truyen chit 6 nhi®m tir cac khu vuc
san xuat cong nghiép 16n nhu Binh Duong va
thanh phdé H6 Chi Minh [3-5]. O BHC, CLKK
khu vue phuong Long Binh ¢6 mirc 6 nhiém cao,
phan 16n do vin d& hoat dong cta cac khu cong
nghiép (KCN). Pay la dia ban tap trung nhiéu
KCN 16n, trong d6 c6 4/5 KCN 16n nhat ciia tinh
Pong Nai nhu Amata, Loteco, Agtex Long Binh,
Bién Hoa 2 [6]. Tuy nhién trong diéu kién han
ché vé ngudn nhén lyc, trang thiét bi, kinh phi
vén hanh, duy tu, bao dudng nén hé thong quan
tric, cung cap dit liéu, thong tin canh bao vé
CLKK dia phuong chua dugc day du, lién tyc.
Ciing nhu chua ¢ nghién ciru khoa hoc nao vé
viéc xac dinh cac ngudn thai dong gop vao mirc
ONKK cua dia phuong mét cach dy du, chuyén
sau. Do vay chua dap ung duoc nhu cau ciia cac
cip chinh quyén dia phuong, cic nha hoach dinh
chinh sach, nguoi ra quyét dinh, cac nha khoa
hoc va cong dong [7].

Gan day, mot s6 cong trinh nghién ciru ciing
da cong bd vé nong do [3-5] va cau tric ty 18 cip
hat ctia PM,5 [4] tai vi tri gan san bay Bién Hoa
(phuong Tan Phong) trén dia ban BHC. Dién
bién ndng d6 va thanh phan cac kim loai ning
(KLN) trong bui PMys tai phuong Long Binh
cling da duoc cong bd [5]. Tuy nhién, trong bai

bao d6, Linh va cong su (2023) [5] st dung mo
hinh HYSPLIT (The Hybrid Single-Particle
Lagrangian Integrated Trajectory) dé xem xét
qu¥ dao di chuyén cta sau KLN (As, Cd, Cr, Cu,
Pb va Zn) duoc phan tich c6 trong PMzs. Trong
nghién ctru nay, dé danh gia mot cach day da hon
ve hién trang CLKK, nguon dong gop chinh va
téc dong cia nd dén stc khoe cong dong, cac
mau bui min PMzs duoc thu thap tai phuong
Long Binh, BHC, tinh Dong Nai. Mau bui PM_ 5
dugc phan tich thanh phan hoéa hoc véi 11
nguyén t6 KLN khéc nhau, tién luong ngudn thai
chinh, x4c dinh quy dao di chuyén cua hat bui
min PM_ 5 (bang m6 hinh HYSPLIT) va dénh gia
nguy co rui ro sitc khoe cong dong tai khu vuc
nghién ctru.

2. Phwong phap nghién ciru
2.1. Chwong trinh quan tric bui min PMas

DPiém quan tric mau bui min PMys tai
phuong Long Binh, BHC, tinh Png Nai duoc
thé hién trong ban d6 Hinh 1. Vi tri 1dy miu tai
phuong Long Binh (10°56'34,7"N;
106°52'30,6"E) c6 tinh dai dién cho CLKK cua
dia phuong dudi tac dong tir KCN. Piéu kién
thoi tiét khu vue c6 hai mua rd rét 1a mia mua
(tir thang 5 dén thang 11) va mua kho (tir thang
12 dén thang 4 ndm sau) [4, 8]. Do vdy, thoi gian
tién hanh 1y mau thuc té dugc tién hanh trong
mua mua (15/10/2021 dén 25/10/2021) va mua
kho (15/3/2022 dén 25/3/2022).

Mau bui min PM2 5 dugc thu bang thiét bi ldy
mau thé tich 16n (high volume air sampler -
HVAS, E-1000DBLX, Tisch Environment,
Inc.). Téc d6 dong hut duoc thiét 1ap va duy tri
6n dinh & mirc 200 L/phut. Gidy loc bat mau lam
béng vat liéu Quartz, duong kinh 102 mm. Thiét
bi HVAS dit trén néc nha mai bang, co do cao
12 m so v&i mit dét, xung quanh khéng c6 vat
chén gay anh huéng qué trinh thu mau. Thoi gian
thu mau dugc cai dat ty dong, bt dau tir khoang
6h00 sang dén 5h50 ngay hom sau. Cic miu
duoc la"iy lién tuc tao thanh mau bui min PMas
theo ngay.
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Quan ly ky hi¢u mau byi min PM,s bao
gom: dia diém phudng Long Binh (LB), mua
mua (R), miia kho (D) va sé thir tu ngay 1dy mau.

X 45T

Thi dy: ky hi¢u mau LBD-8, 1a mau byi min
PMzs dugc lay tai phuong Long Binh, vao mua
kho, ngay lay mau thir 8 trong chu ky lay mau.
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Hinh 1. Ban d6 khu vuc nghién ctru.

2.2. Phuong phdap phdn tich ddc tinh hoa ly cua
bui min PM;s

Gidy lay mau bui duoc sy kho ¢ nhiét do
110 °C. Sau khi thu mau, gidy ldy miu c6 chira
mau bui duge bao quin trong hop dung petri
thuy tinh chuyén dung, chuyén vé phong thi
nghiém va say ¢ nhiét do 110 °C trude khi can
trong luong bang thiét bi can Mettler Toledo
XS205, ¢6 thang doc két qua 10®mg, & nhiét do
phong thi nghiém 25 °C. Két qua néng do bui
dugc tinh bang cong thirc sau:

M;—M,
C=— 1)

Trong do:

C: nong d¢ bui (ug/m®);

Mq: khoi lugng gidy loc truéc khi lay
miu (ug); ,

M: khoi lugng [gidy loc + bui PM2s] sau khi
lay mAu (ng);

V: tong thé tich dong khi 14y mau trong sudt
thoi gian 1ay mau (m?).

Quy trinh phéan tich dugc thyc hién theo tiéu
chuan k¥ thuat boi Co quan bao vé moi truong
My (U.S. EPA) 10-3.5 (https://www.epa.gov/
esam/epa-io-inorganic-compendium-method-io-

35-determination-metals-ambient-particulate-
matter-using). Mot phan tu (1/4) gidy mau duoc
cit thanh cac manh nho dé chiét xuat bang hoa
chat chuyén dung. Miu duoc lic déu bang may
khudy tir trong 30 phat v6i 25 mL axit nitric
0,01 M (TraceSELECT™, danh cho phéan tich
vét,>69,0%, Honeywell Fluka™) & pH=2. Sau
d6 cho cac dung dich chiét xuat qua bo loc
cellulose axetat 0,2 um (Minisart® Sartorius,
Puc). Nong d6 cac chit trong mau tring duoc
phan tich song song v6i mau di duoc Iy sau khi
chiét. Dung dich hiéu chuan dugc chudn bi bing
cach pha loang dung dich gbc ting cuong phong
thi nghiém mot nguyén t6 (SPEX CertiPrep, Hoa
Ky) trong axit nitric 0,01 M. Iridi dugc chon lam
chat chuan ndi dé phan tich ndng do vét cac kim
loai. M6t mililit Iridi (100 ppb) dugc thém vao 9
mL mAu, chat chudn hiéu chuan va vat liéu tham
chiéu dugc chimg nhan trudc khi phan tich bang
phép do khdi phd plasma két hop cam tng (ICP-
MS; iCAP-RQ, Thermo Science, M§). Céac dng
ly tam bang polypropylene dugc sir dung dé
chiét xuit va bao quan céc dich chiét da loc duoc
xir 1y trudc bang cach ngim trong dung dich
HNO; 1,54 M trong it nhét 48 gio, rira sach bang
nudce siéu tinh khiét va sdy kho.
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2.3. Trich xudt lgguén va qui dao di chuyén ciia
bui min PM>s bang mé hinh HYSPLIT

Dé xac dinh cac dang ngudn thai chinh va
quy dao di chuyén cua hat min PM3s, phuong
phap phan tich quy dao nguoc dugc tién hanh tai
Vi tri trung tm bang mé hinh NOAA - HYSPLIT
(The Hybrid Single-Particle Lagrangian
Integrated Trajectory). HYSPLIT lamd hinh ma
ngudn mé, chay tryc tiép trén nén OPENair. Cac
ciu 1énh (code) dé chay mé hinh dugc thuc hién
trén phan mém SplitR trong Rstudio (dugc tich
hop v6i phan mém HY SPLIT). Quy dao lui dwoc
truy nguogc trong 96 gio, dugc tinh toan ¢ budc
lui 3 gio tai LB ¢ d6 cao 100 m. Phéan tich quy
dao theo trong sb ndng do (concentration-
weighted trajectory CWT) da dugce st dung dé
hiéu cac ngudn 6 nhidm tiém ning. Nong do
trung binh cua mot loai chit 6 nhiém (hoac
CWT) duoc tinh toén theo cong thire (2) nhu sau:

ln(CU) = ln(Ck) Tij 2

Trong do. i Vaj la cac tham sb cta 6 ludi;
k 1a chi s6 ctia quy dao; n 1a tong sd quy dao; Ck
12 ndng d6 PM2s dugc do khi dén quy dao k va
Tijk 1a noi cu tra thoi gian cia quy dao k trong 6
1u6i (i, j). Gia tri cua Cjj cang cao, ndng do tai vi
tri tiép nhan khi cac goi khong khi di qua 6 ludi
(i, j) cang cao [9].

2.4. Phwong phdp danh gia rui ro sic khoe
cong dong

Tong muc tiép xuc qua dudng ho hip véi cac
chat c6 hai, trong trudng hop nay 1a cac KLN
trong bui PM> s, dugc udce tinh theo cong thire (3)
nhu sau:

CA; XET X ED

EC, = SAXETXED 3)

Trong d6: EC; 12 ndng d9 tiép xuc ciia KLN

i (ug/m3); CA 1a ndng do caa KLN i trong moi
truong khong khi (ug/m®); ET 1a thoi gian phoi
nhiém (uéc tinh 8 gio/ngay); ED 1a do dai thoi
gian phoi nhiém (40 nam dbi voi nguoi 16n * 365
ngay/nam), AT 1a thoi gian trung binh (tudi tho
75 nam) x 365 ngay/nam x 24 gio/ngay) (75 tudi
tudi tho trung binh ctia dan sé Viét Nam
nam 2018 (https://data.worldbank.org/indicator/

SP.DYN.LEOO.IN?locations%20=VN&view=c
hart). Nguy co strc khoe khong gay ung thu dugc
danh gia theo cong thuc (4) va (5):

EC;
HQ: = RfC; 1000 (4)

HI =Y HQ; (®)

Trong do6: RfCi la noéng do tham chiéu cho
nguyén to i - - gid tri doc tinh khi hit phai (mg/ m?),
HQi 1a chi s6 nguy hiém ciia nguyén t4 i.

Nguy co ung thu ctia cac KLN hoa tan khi
tham nhap vao co thé qua dudng hd hip duoc
udc tinh theo cong thuc (6) va (7):

Ri=ECi X IURL (6)

TCR=YR; @)

Trong d6: IUR; 1a nguy co don vi hit phai cia
nguyén t6 gay ung thu i (ug/m3), va R; la nguy
co gy ung thu cta nguyén té i. Tong tac dong
strc khoe (HI) 1a tong HQ cua tat ca cac KLN tinh
dén. Thuat ngtt HI duoc st dung nhu mot chi sb
cho cac tac dong bat loi man tinh dbi véi suc
khoe, ngoai trir ung thu. Dya trén phuong phap
nay, gia tri HI thip hon 1 cho thady ONKK c6 rui
ro dai han tbi thiéu d6i véi sttc khoe con nguoi,
trong khi HI cao hon 1 ¢6 nghia la cé kha nang
xay ra cac bénh man tinh [10, 11]. Thuat ngt
nguy co ung thu tong thé (TCR) dinh lwong nguy
co ung thu do tiép xuc voi KLN va duge phan
loai thanh 5 mtrc d6, bao gém: rat thép (TCR
<10%), thap (10° < TCR< 10%), trung binh (10
< TCR< 1073), cao (102 < TCR< 107) va rit cao
(TCR >101) [12].

3. Két qua va thao luin

3.1. Hién trang néng do bui min PM2_5 tai khu
cong nghiép Long Binh, thanh pho Bién Hoa,
tinh Dong Nai

Két qua ndng d6 bui min PM, 5 (duoc liét ké
trong Bang 1) cho thiy mua kho cé gié tri cao
hon nhiéu so véi mua mua (Hinh 2). Py ciing
1a quy luat pho bién ddi véi CLKK ¢ Viét Nam
[1]. Gi4 tri nong d6 bui min PM25 vao muiia mua
va mua kho tuong g 1a 40,9 + 23,6 pg/m® va
79,9 + 24,3 pg/mé. Nhu vay, nong do PMs tai
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khu vyc nghién ctru déu vuot qua gia tri khuyén
cdo ctia TO chic Y té thé giéi (World Health
Organization - WHO) véi gia tri trung binh ngay
1a 15 ug/m? [13]. Tuy nhién khi so sanh véi Quy
chuin ky thuat quéc gia hién hanh vé CLKK
xung quanh (QCVNO05:2013/BTNMT) thi hau
hét cac ngay quan tric trong muia kho c6 nong do
PMa s vuot qua gia tri gioi han (50 ug/m3) Chi
¢6 ngay ldy miu thir hai c6 gia tri thap hon gia
tri gioi han trong QCVNO05:2013/BTNMT
(LBD-2 = 40,7 pg/m®). Trong khi d6 chi co hai
ngdy ldy miu trong miia mua c6 gia tri ndng do
bui min PM35 cao hon QCVNO05:2013/BTNMT
(LBD-4 = 101,6 ug/m*; LBD-7 = 55,4 ug/m?).
Xu huéng dién bién ndng d6 bui min PM2s theo
mua tai BHC ciling dugc trinh bay bdi mot )
nghién ctru c6 lién quan tor Hung va cong su
(2020) [8], Huy va cdng sw (2018) [14] va
Yining va céng sw (2019) [15]. Nguyén do c6 thé
khién ndng d6 PM2s thip hon trong mua mua la

do d6 am trong khi quyén cao hon va qua trinh
lang dong udt dién ra pho bién hon [4, 8, 16].

120 +

100 +4 -|—
& eo- .
e
E 60 )
Q-
MBS o il ot st i e o ot i v s bl s il
E QCVN oﬁ'ﬂ)illlnﬂ‘l
3 40 4

201 WHO guidines, 2021 |
04

LBR

LBD

Hinh 2. Dién bién nong d bui min PM2 s tai KCN
Long Binh, thanh ph6 Bién Hoa, tinh Dong Nai.

Bang 1. Tong hop céc sb lidu quan tric, phan tich ndng do bui min PM;s, cac kim loai nang (ug/m®) va céc chi
tiéu danh gia rii ro strc khoe cong dong tai phuong Long Binh, BHC, tinh Dng Nai

Cac chi tiéu quan trac, phan tich Mua mua (LBR) Mua kho (LBD)
1 47,2 59,8
— 2 21,6 40,7
£ 3 26,4 95,6
2 4 101,6 1152
= 5 32,0 91,3
= 6 30,8 88,6
o 7 55,4 91,2
b 8 33,6 61,2
B 9 31,2 53,4
< 10 28,8 102,2
Average 40,9 + 236 799+ 24,3
Al 0,58 + 0,15 0,33+0,13
2~ Cu 0,38+0,2 012+0,14
g E Ni 0,06 + 0,07 0,01 + 0,01
g Co 0,003 + 0,002 0,0005 + 0,0003
g = Mn 0,04 + 0,02 0,03 + 0,01
2 = Cr 0,28+0,17 0,05 + 0,03
S5 As 0,01+ 0,01 0,001 + 0,0003
St Zn 0,79 + 0,20 0,41+0,16
e 5 Pb 0,06 + 0,01 0,04 + 0,03
S5 Cd 0,008 + 0,015 0,001 + 0,0005
Fe 0,43+0,18 0,27 +0,18
Mure 40 rui ro suc khoe HI 0,962 + 0,638 0,150 + 0,062
va kha nang ung thu




36

3.2. Thanh phcfn hoa hoc cua bui min PM>s

Nodng do trung binh cta cac KLN trong bui
min PMy s duoc liét ké trong Bang 1. Hinh 3 trinh
bay ty 18 (%) ndng do trung binh cia mudi mot
(11) nguyén t6 KLN (bao gém: As, Pb, Mn, Fe,
Cd, Cr, Zn, Co, Al, Cu, va Ni) trong cac mau bui
min PM;s. Nhin chung, ndng d6 cic nguyén té

Zn
Al

Fe
(=]
Cr

N

Pb
Mo
As
cd
Co
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KLN trong bui min PM2s vao mua kho cao hon
ndéng d6 chinh nguyén t6 d6 trong mua mua.
Nong d6 cac nguyén t6 KLN nhu As, Co, Cr va
Cd trong PM,s & mua kho cao hon tuong tng
12,5; 7.8; 6,1 va 5,6 lan. Ty 1é phan tram dong
gop cac nguyén td KLN trong bui min PMzs vao
mua kho 1an lugt 1a Zn > Al > Fe > Cu > Cr > Ni
>Pb > Mn > As > Cd > Co.

Hinh 3. Ty 1& (%) nong d¢ trung binh ctia cac KLN trong bui min PM;s tai KCN Long Binh,
thanh pho Bién Hoa, tinh Dong Nai.

Trong muiia mua, ty 18 ndng do cac nguyén to
KLN ciing ¢6 vi tri tuong ty, tuy nhién 2 nguyén
t6 Ni va Pb hoan dbi vi tri cho nhau. Nong do bui
min PM s cling nhur ndng d6 cac nguyén t6 KLN
trong do6 co sur thay doi theo mua chi yéu c6 thé
1a do sy thay d6i vé cac diéu kién khi tugng hoc.
Vi dy, diéu kién nhiét d6 va gi6 c6 thé anh huong
dén do cao clia 16p ranh gidi, cho phép cac chat
6 nhiém phan tan hoic tich tu [4]. Twong tu nhur
vay, do am khong khi cao va lugng mua trong
mua mua ciing 12 nguyén nhan dan dén sy ling
dong hat dién ra manh hon [8, 16]. Ngoai ra, su
van chuyén tir xa ctia cac ngudn 6 nhiém ciing c6
thé gop phan lam ting ndng d6 chét 6 nhidém cuc
bd, anh huong dén nong d6 KLN trong bui min
PM2s [5, 8, 14].

3.3 Nguon va quy dao di chuyén bui min PMas
den khu vuc nghién cuu

Mo hinh HYSPLIT trich xuit quy dao di
chuyén hat bui min PMjs trong mua mua

(15/10/2021 dén 25/10/2021) va mua kho
(15/3/2022 dén 25/3/2022) dén khu vuc nghién
ctru duoc thé hién tuong tng trong Hinh 4a va
Hinh 4b. Theo d6, ndng d bui min PM25¢6 anh
hudng nhat dinh theo ché do gié mua. Trong mua
mua (Hinh 4a), tin sudt huéng 6 nhiém chinh
xudt phat tir phia Dong (cum khdi khi C4, chiém
~34%), tir cac quan dao thudc Philippines vuot
qua bién Pong vao BCH. Theo két qua trich xuit
tir mo hinh HYSPLIT, cum khdi khi ndy (C4) c6
kha ndng mang bui PM2s véi mic dong gop
trung binh 1a 37,8 ug/m3. Cac ngudn 6 nhidm
phia Péng Bic thudc ving bo bién ctia Trung
Qudc, Pai Loan ciing c6 dong gop dang ké (cum
khéi khi C35, tan suat khoang 20%) du c6 khoang
cach kha xa khu vuc nghién ctru. Cum khdi khi
di chuyén nay déng gop ndng do bui PMas
khoang 32,2 pg/m®. Ngudn déng gop 16n nong
do bui PM25(101,6 ug/m?) & khu vuc BCH trong
thoi gian 14y mau 1a cum khéi khi C2 (tin suit
13,6 %) xuat phat trong dét lién thudc cac qudc
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gia Lao, Thai Lan va Campuchia, sau do vuot
qua_ bién Dong vao BHC. Trong khi d6 ngudn 6
nhidm do céc ngudn thai trén bién phia Tdy Nam
cling cAn cha ¥ (cum khdi khi C1, tin suit
khoang 21%) Trong mua khé (Hinh 4b), xu thé
cac nguon 6 nhiém phia Pong ctia BHC c6 déng

@

3

S QPUHoang sa

g6p chinh. Cac hoat dong chii yéu xuat phat tir
khu vic dudng bo hodc trén bién. Két qua nghién
ctru phit hop v6i cac ludn diém da dugc trinh bay
bdi Hung va cong su (2020) [8], Hien va cong su
(2022) [16], Huy va cong su (2018) [14].

duster

20 5%

QD. Hoang sa 17%

ot 3411%
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102 =
162%
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Hinh 4. Quy dao di chuyén bui min PMzs dén khu vuc nghién ciru trong mua mua (a)
va mua khé (b) trich xuat bang mé hinh HYSPLIT.

3.4. Panh gid rii ro sitc khoe cong dong béi
thanh phan cdc kin loai nang trong bui min PM> 5

Trong nghién ctru nay, viéc danh gia rui ro
strc khoe tap trung vao sau nguyén t& KLN dugc
xem 1a tac nhan gy ung thu, bao gdm: As, Cd,
Cr, Pb, Co va Ni. Dé danh gi rui ro sirc khoe &
murc dd cao nhat nhom nghién ctru da danh gia
tat ca nong do cta Cr déu ton tai & dang Cr(VI),
day 1a dang Cr c6 anh huéng 16n dén sirc khoe [17].

Gié tri HI trong miia mwa va mua kho lan
luot 1a 0,15 + 0,06 va 0,96 + 0,64; Gia tri TCR
trong mua mua va mua khé 1an lugt 1a 10 + 6,6
x 10°va 7,9 x 10* £ 5,6 x 10**. Nhin chung, gia

tri HI duy tri dudi 1 cho tat ca cac mau. Piéu nay
cho thiy rui ro thip dan dén céc tac dong xau
méan tinh dén sic khoe [17]. Tuy nhién, di véi
nguy co ung thu, tat ca cic gia tri TCR (ndm
trong khoang 10 < TCR < 10?) déu vuot qua
ngudng khuyén nghi rat nhidu (& mac 10°). Gia
tri TCR trong nghién ctru nay cling cao hon so
sOi gia tri tinh todn dugc & Ha Noi va thanh phd
HO Chi Minh Ian luot 1a 0,72 x 10° va 1,18 x 10°
[18]. Két qua tong the cho thay nguy co ung thu
O murc vua phai do tlep xuc duong ho hap trong
thoi gian dai phoi nhiém véi KLN trong bui min
PM_s [10, 11]. Bong gop chinh lam cho gia tri
TCR cao do nong d6 Cr cao trong nhém céc
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nguyén t6 KLN c6 kha ning giy ung thu duoc
xem xét. Pidu nay dong y véi cac nghién ciru
trugc ddy cho rang Cr(VI) 1a mot trong nhiing
nguyén té hoa tan co nguy co gy ung thu cao
nhat [19, 20]. Pé cing c¢6 duoc cac thong tin
khoa hoc chic chin hon can tién hanh thém cac
danh gia chuyén sau vé doc hoc méi truong.

4. Két luan

Téng cong c6 hai muoi mau bui min PMzs
thu dugc tai khu vuc c6 su phan bd nhiéu KCN
16n nhét tinh Péng Nai (phuong Long Binh,
BHC) trong mua kho va mua mua. Nong do bui
min PM; s trong mua khé vuot quy chuan quéc
gia (QCVN 05:2013/BTNMT). Ngudn déng gop
bui min PMzs dugc tién lugng tir giao théng d6
thi, cong nghiép va tau thuyen trén bién. Muc do
rui ro veé suc khde & muc thap voi gia tri HI trong
mua mua va mua kho déu thap hon 1. Tuy nhién
gia tri TCR trong mua mua (10 + 6,6 x 10°°) va
mua khd (7,9 x 10* + 5,6 x 10%) cho thiy cac
nguyén té KLN trong bui min PM2s di vuot qua
ngudng khuyén nghi va c6 khd néng gay ung thu
ddi voi cong dong tiép xtc lau dai véi CLKK
trong khu vyc nghién ctru. Tuy vay day 1a phan
tinh toan ma nhiéu thong tin dugc str dung 1a s6
lidu tir e tinh hodc tir cong bd khac. Do vay de
két qua co d tin cdy, tinh chinh xac cao hon can
¢6 thém cac nghién ctru chuyén sau vé doc hoc
mdi trudng tai khu vuc nay. Két qua bai bao la
nhiing thong tin khoa hoc ¢6 gia tri ddi véi cac
nha quan ly, hoach dinh chinh sach quan 1y moi
truong va nang cao nhan thirc cong dong dan cu
d6i v6i CLKK dia phuong.
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