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Abstract: Air pollution is one of the most concerning environmental issues, in which fine inhalable
particles (PM.s, with diameters that are generally 2.5 micrometers and smaller) concentration plays
a key part. Bien Hoa city contains and locates close to several large industrial zones that might create
sources of PMjs polluting the local air quality. This study monitors and evaluates PM3s
concentration trends in Bien Hoa airport of Dong Nai province. PM samples are analyzed by
Scanning Electron Microscopy (SEM) to recognize the surface pattern and size distributions are
analyzed by ImageJ software. Ten samples of PM,5s were obtained from sampling collected in
October 2021. The results show that 24-h PM,s mass concentrations were from 15.2 ug/m?® - 50.4
pg/md with an average of 28.2 ug/m?; median of 24.1 pg/md; and standard deviation of 12.2 pug/mé.
The values are lower than the Vietnam National Technical Regulation on Ambient Air Quality
(QCVN 05:2013/BTNMT) but far higher than the recommended values of the World Health
Organization (WHQ). SEM and image results indicate the distributions of the particles of 2.0 - 2.5
pm are minor, where the majority are particles with aecrodynamic diameter < 1.0 pm.
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Tém tit: Chat lugng khong khi (CLKK) 1a cha dé dugce quan tAm nhit trong giai doan hién nay,
trong d6 dang chu y 1a ndng do bui min PM2s. Thanh phd Bién Hoa 1a noi phan bé va tiép giap véi
nhiéu khu cong nghiép 16n & céc tinh thanh l4n can. Do vy ngudn 6 nhim bui min PMas c6 tic
dong 16n dén chat lugng khong khi dia phuwong. Nghién ctru nay thuc hién quan tric va danh gia
dién bién ndng do bui PMz;5 tai khu vyc san bay Bién Hoa, tinh Pdng Nai. Cac miu bui duoc phan
tich hinh thai bé mat bang phuong phap Jphuong phap kinh hién vi dién tu quet (Scanning Electron
MlcrOSCOpy, SEM) va phan tich phan bé kich thuéc hat bang phan mém Image). Két qua thu thap
duoc 10 mau bui PM» 5 trong thang 10 ndm 2021. Gia tri trung binh ngay nong d6 PM.s dao dong
tir 15,2 pg/m®- 50,4 pg/m3; gia tri trung binh: 28,2 pg/md; trung vi: 24,1 ug/m?3; d¢ 1éch chuén: 12,2
pg/mé. Mtc ndng do bui PM2s nhu vay thap hon gia tri gidi han trong QCVN 05:2013/BTNMT,
nhung lai cao hon rat nhidu so v6i ngudng khuyén céo ciia T chie Y té Thé gioi (WHO). Két qua
chup anh SEM va phan tich anh mau bui PM; s cho thiy ty 1& phan b cdp do hat tir 2,0 - 2,5 um la
rat it, chu yéu la phan cép hat bui si€u min c6 duong kinh dong hoc < 1,0 um.

Tir khéa: O nhiém khong khi (ONKK); Bui min; PM2s; Phan b cép hat, Bién Hoa, Déng Nai.

1. Mé diu

Chat lugng khong khi (CLKK) xung quanh
duoc danh gia dua vao sau thong sb co ban, bao
gdm: bui (TSP, PMiova PMzs), CO, SO,, NO,
Os va Pb trong céac nghién cliru va chuong trinh
quan 1y nha nudc; Trong do n(‘Bng do bui min
PMas ludn 1a thong sd quan trong, dugc quan
tdm va cha y nhat. Bui min PM;s 13 hat vat chat
¢6 dudng kinh < 2,5 pm, ¢ kha niang di chuyén
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rt xa ngudn phat thai theo quy dao phirc tap [1],
phu thudc tinh chit 1y-héa cua hat [2-4] va cac
diéu kién khi twong, dia hinh khac nhau [3, 5-7].
Loai byi min nay hinh thanh tir cac hat bui vat
chat thong thuong hodc tir cac hat sol khi nhu
cacbon, sunphua, nito va cac hop chat kim loai
khac lo ling trong khi quyén [8]. Do tinh chat
hat ¢6 kich thuéc nhé nén chiing c6 thé xAm nhap
sau vao phoi qua hé thong ho hép, téi tim va di
chuyén vao mach mau dan dén anh huong
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nghiém trong dbi voi strc khoe con ngudi [3, 5,
6, 9, 10]. Theo cong bd cua T chirc Y té Thé
gidi (WHO), hang ndm c6 khoang 4,2 triéu nguoi
trén thé gidi tr vong do tiép xic v4i mdi trudng
khong khi bi 6 nhiém [11].

Dbi voi bui PM2s, ngudn va tinh chat vat 1y
(kich thudc, hinh dang) ctia nhiing hat byi min
dd duoc nghién ctru dé tim hiéu vé tac dong cua
chung dén moi trudong va stc khoe con nguoi.
Gan day, cac nha khoa hoc con phat hién ra
nhitng tac dong cua cac hat sol khi phu thudc rat
nhiéu vao kich thudc hat cua no, hat cang nho
cang c6 muc tac dong 16n [2, 12]. Kich thudc hat
dong mot vai trd quan trong ddi véi toe do ling
dong cuia cac hat hodc sol khi khi dugc hit vao
céc ving khac nhau ctia hé théng ho hap [13]. O
Viét Nam, cac nghién ciru vé 6 nhiém khong khi
(ONKK) chu yéu duoc trién khai ¢ hai thanh phd
16m va c6 miac ONKK cao nhét nude 1a Ha Noi
va Ho Chi Minh [5, 6, 14, 15]. Tuy nhién rat it
cac nghién ciru vé hinh thai va phén bé cap hat.
Cac nghién ctru phén cap hat byi thuong st dung
thiét bi ldy miu phan tang Cascade Impactor
(Tisch  Environment, Inc.) [16] hoac
Nanosampler 1l (Kanomax Japan Inc.) [17].
Theo d6 céac cap do kich thude hat bui dugc lay
mau ddng thoi theo cip bac phan loai dinh sin
ctia nha san xuat. Xu thé hién nay cac nha khoa
hoc trén thé gidi da va dang c6 nhiéu nghién ciru
chuyén sau hon bang cach sir dung cic cong
nghé hién dai nhu chyp anh miu bui bing
phwong phap kinh hién vi dién tir quét (Scanning
Electron Microscopy, SEM) dé cho két qua
chinh x4c, tin cdy & muac cao hon [4, 18-20].

Thanh phé Bién Hoa, tinh Pong Nai 1a noi
tap trung rat nhiéu cac khu cong nghiép 16n nho
khac nhau, ndm giap ranh véi cac thanh phd 16n
nhu thanh phé H6 Chi Minh, Binh Duong (Hinh
1) nén CLKK chic chén bi anh huong [15, 21,
22]. Trong thoi glan gan day, nhiéu dy an da va
dang tién hanh voi muc tiéu tiy doc chit doc mau
da cam tai khu vic san bay Bién Hoa ciing phan
nao lam phat tan bui va sol khi vao mdi truong
véi cac kich thudc 1on nho khac nhau [14].
Nghién ciru nay trinh bay chwong trinh quan tric
bui min PM25 tai khu vuc san bay Bién Hoa dé
danh gia dién bién nf”)ng dd bui min trong thoi

gian nghién ctru. Cac mau bui min PMzs dugc
phan tich bang phuong phap chup anh SEM xem
x¢t hinh thai hat byi, va dung phan mém ImageJ
dé xac dinh sy phan b cap hat trong mau bui
PM.s. Nghién ctru cho chung ta thdy duoc mirc
d6 bién dong nong d6 bui min PMas ciing nhu
mot s6 tinh chét vat Iy khac cua chung tai khu
vuc nghién ciru (thanh phd Bién Hoa, tinh Dong
Nai). Pay ciing 1a dit liéu, co s& khoa hoc gop
phan thyc hién xay dung Ké hoach quan 1y chat
luong moi truong khong khi cap tinh theo Cong
van 3051/BTNMT-TCMT do B¢ Tai nguyén va
MBoi truong ban hanh vao 7/6/2021.

2. Phwong phap nghién ciru
2.1. Thiét ké lday mdu bui PM>s

Cac mau bui PMzs dugce thu thap trong
khuon vién san bay quan sy thanh phd Bién Hoa,
tinh Pong Nai. Toa do vi tri dat thiét bi iy mau
la: 10°57'22,6"N - 106°49'06,2"E (Hinh 1). Thiét
bi léy mau dugc dat & do cao khoang 10m so voi
mit dit. Khoang thoi gian 1y mau lién tuc tir
15/10/2021 dén 25/10/2021, 1a thoi diém duoc
xem la mua mua tai khu vgc nghién cuu.

Mau bui PM25 dugc thu nhin bang may iy
mau bui thé tich 16n TE-1000DBLX (Tisch
Environment, Inc.), tde d6 dong khi hut vao 200
L/phut, chét liéu gidy lay loc Quartz (dudng kinh
¢ = 102 mm). Chuong trinh ldy mau dugc bt
dau tir khoang 6h00 sang ngay 15/10/2021 dén
7h00 ngay 25/10/2021. Thoi gian lay mau duge
dam bao 13 24 h cho mdi mau bui PM2s. Sau khi
thu mau, gidy loc duoc bao quan trong hop dung
petri thity tinh chuyén dung, chuyén vé phong thi
nghiém va xur 1y sdy & nhiét d6 110°C trude khi
can bang thiét bi can trong lugng Mettler Toledo
XS205. Cac thiét bi dugc kiém dinh thudng
xuyén va bao quan tai Phan vién Hoa - MOi
truong, Trung tim Nhiét d6i Viét Nga. Nong do
bui trung binh mdt ngay dém (24 h) dugc tinh
bang cong thirc (1) nhu sau:

M,

— M-
¢ =" (1)
Trong do:
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C: Nong d6 bui trung binh mét ngay dém
(ng/md); , ,

Mi: Khoi luwong gidy loc trude khi lay
mau (Ug); ,

Mz: Khoi luong [giay loc + bui PM->s] sau
khi lay mau (ug);

V: Tong thé tich dong khi 12y mau trong suot
thoi gian lay mau (m?).

2.2. Phén tich cau triic va phin bé cdp hat

Cac mau bui PMzs duoc phan tich cAu tric
vat lidu va phan tich anh SEM bang thiét bi
Hitachi S-4800 Field Emission Scanning
Electron Microscope (FE-SEM-Scanservice) tai
Vién Khoa hoc Vat liéu, Vién Han 1am Khoa hoc
va Cong ngh¢ Viét Nam. Anh SEM tiép tuc duoc
xtr Iy dé phan tich phéan b kich thudc hat bing
phan mém Image].

i%s} Bién Dong

Quindio - |
- HoangSa.

Hinh 1. Vi tri va mot s6 hinh anh quan trdc bui min tai san bay Bién Hoa, tinh Déng Nai.

Bang 1. Nong d¢ bui min PM_ s tai sdn bay Bién Hoa, tinh Dong Nai

TT Ki hi¢u mau Ngay lay mau Nong do (ug/md) Gia trj thong ké (ug/m?)
1 BH-1 15-16/10/2021 32,0
2 BH-2 16-17/10/2021 26,7
3 BH-3 17-18/10/2021 215
4 BH-4 18-19/10/2021 19,1 \
5 BH-5 19-20/10/2021 21,1 ng 5;{‘214218’2
6 BH-6 20-21/10/2021 18,4 Do loeh ehudn: 12.2
7 BH-7 21-22/10/2021 47,6
8 BH-8 22-23/10/2021 50,4
9 BH-9 23-24110/2021 304
10 BH-10 24-25/10/2021 15,2
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3. Két qua va thao ludn

3.1. Dién bién néng do bui min tgi san bay
Bién Hoa

Trong thoi gian lay miu, tong s6 c6 10 miu
bui min PM, s duoc thu thap va két qua can trong
luong dugc liét ké trong Bang 1. Theo d6 cac két
qua noéng d6 PMys tai khu vuc nay co khoang
dao dong 1a 15,2 ug/m® - 50,4 pg/m*. Nhu vay
trong qua trinh quan tric chi c6 duy nhit mau
BH-8 (ngay 23-24/10/2021) c6 gia tri vuot qua
gia tri giéi han trung binh ngay (50 pg/md) trong
QCVN 05:2013/BTNMT [23]. Mirc 6 nhiém nay
thap hon nhiéu so véi cac khu vuc do thi trong
ca nude & giai doan 2016-2019, v6i mirc 6 nhiém
vuot ngudng QCVN 05:2013/BTNMT tur 1,1 -

60

97

2,2 lan, tham chi ¢ nhimg dot ONKK nghiém
trong c6 thé vuot ngudng chuan den 3 lan [14].
Maic du vay rat dang lo ngai khi tit ca cac mau
trén déu co ndng do cao hon, 1én dén 3,5 lan gia
tri gioi han trung binh ngay (15 ug/ms) duoc
khuyén nghi méi nhat boi WHO nam 2021 [12].
Céc gi tri thong ké vé trung binh (28,2 pg/m®)
va trung vi (24,1 pg/m®) ciing déu cao hon
khuyén nghi cia WHO. Céc gia tri thong ké &
Hinh 2 ciing cho thay r& vé birc tranh dién bién
ndéng do bui min trong khong khi xung quanh
khu vuc san bay Bién Hoa, thanh phé Bién Hoa,
tinh Dbng Nai. Néu so sanh vé6i gia tri giéi han
cua quoc gia la 50 pg/m?® thi CLKK khu vuc nay
chua co van dé nghiém trong. Tuy nhién dbi
chiéu voi khuyén nghi cia WHO (15 pg/md) thi
CLKK khu vyc da khéng con an toan, trong lanh.

D
o

QCVN 05:2013/BTNMT

Ll
o
1

Y
o
1

WHO guidlines

Néng d6 PM, ; (1g/m®)

Ny s X b
& & & & &

o
&

A
Q‘?‘

T
o
o
3

Néng ddé PM, ; (mg/m?)

T
S
o

N

> 9
& & &

Hinh 2. Dién bién ndng d¢ bui tai san bay Bién Hoa.

Y \ Mf‘ 1

,,MJ\\J, m

T&c dd gi6 (m/s)

o
=)
1

T\ I W
Ll

10_

Ll.rdng mua (mm)
@
o

05—

'. ‘ 1

0.0 3

1.

 RAAARRSRAEN LRSS RRRREAY Lu

 RRRARREERL T
15/10/2021 Thei gian I8y méu

MARARERARARRELY

\AAAAL RaRs
25/10/2021

Hinh 3. Dién bién diéu kién khi tuong tai sin bay Bién Hoa trong thoi gian 1y mau.
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Cén chu ¥ rang dot iy mau nay dién ra vao
thang 10/2021 la giai doan han ché moi hoat
dong trong tinh trang dich bénh COVID-19 dang
dién ra phuec tap, do vy muac d6 dong gop cua
cac nguodn 6 nhidm c6 phan giam manh so voi
diéu kién binh thuong. Nhat ky ldy miu va sb
liéu tr tram khi tugng trong san bay Bién Hoa
ghi nhan trong thdi gian ldy miu, nhiét d6 giao
dong trong khoang tir 23,4 °C - 34,4 °C (Hinh
3a), thong thuong ban ngdy ning rdo nhung
chiéu t6i c6 mwa nho (Hinh 3b), hudng gio thinh
hanh 14 Bac-Dong Béc va Tay-Tay Nam (Hinh
3c). Piéu kién khi tugng cho thdy CLKK khu
vuc nghién ctu co thé bi anh huong bdi hoat
dong cua cac dia phuong lan can, dic biét cac
thanh phd tap trung mat do khu céng nghiép, san
xuit cong nghiép va giao théng vén tai 16n nhu

thanh phd H6 Chi Minh, Binh Duong (Hinh 1,
Hinh 3c va [22]).

3.2. Cdu triic phdn cdp hat trong mau bui PM s

Hinh 4 14 c4c anh chup dic trung vé hinh thai
bé mat cia mau vat bui min PMa2s thu nhan dugc
tai san bay Bién Hoa, thanh phé Bién Hoa, tinh
Pdng Nai. Cac hat byi c6 mat do tap trung cao,
phan bd kha dong déu trén bé mat gidy loc va
nam xen k& cac cau truc sg¢i cua giay loc dang
Quartz (Hinh 4a, 4b, 4d, 4¢). Céu tric bé mat khi
chup mau & d6 phong dai cao hon (Hinh 4c, 4f)
cho théy ¢6 thé dy doan duoc sb hat bui ¢ kich
thudc nho dang siéu min (ultrafine particles)
chiém wu thé, ty 1€ hat 1a rat cao.

Hinh 4. SEM hinh thai bé mit miu byi min PMzs.

Hinh 5 trinh dién phan b6 cip do hat trong
cic mau bui min PM,s thu nhin dugc sau khi
chup anh SEM va xur Iy bang phan mém ImageJ.
Két qua cho th?iy mic du miu thu nhan 13 bui min
PM_ 5 nhung cap d¢ hat c6 duong kinh dong hoc
trong khoang 2,0-2,5 um chiém ty 1& rét it. Phan
bd cép do6 hat 1,0-2,0 um ciing chiém ty 1€ khong
cao. Cap d6 hat chu yéu 1a nhiing hat bui siéu
min (ultrafine particles) c6 duong kinh dong hoc
< 1,0 pm. Piéu nay hoan toan phu hop véi két
qua chup hinh thai bé mit ciia mau vat bui min
PMas di d& cap o trén (Hinh 4). Budc dau co thé

nhan dinh rang ham lugng bui min PM2s & khu
vue ndy c¢6 dong gop chu yéu tir ngudn phat tan
tir xa, bén ngoai dia ban nghién ctru. Nhiing hat
bui siéu min nhu vay c6 kha ning phat tan rat xa
ngudn phét thai va di chuyén dén khu vuc nghién

{ru [6, 15]. Tuy nhién dé c6 bang chimg khoa
hoc mot cach rd rang hon, xac thuc hon thi chung
ta Va~m cin cac nghién ctru bd sung nhu phan tich
ngudn dong 20p (bang cach phén tich ham luong
nguyén t6, fon trén mau bui) va si dung cac phan
mém truy tim quy dao di chuyén céc chat ONKK
du6i dang mo hinh noi tiép nhan (receptor models).



B. D. Linh et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 38, No. 3 (2022) 93-100 99

H 60 u

20 % /4 %
s 7z 504 50| 7

15 Z ~
® 7 ® 409 =40 )
30 A : SN
[= o \ F 30 =30 T

10 g -

7 2077 7 20+
: ’ 104 7 10 7
7 7 1 % 1 -
0 777 0 Z A . 0 /‘ |%: )
05 1.0 20 25 00 05 10

00 05 10 15 20 25 0.0
Kich thuéc hat (um)

5
Kich thuée hat {um)

15 20 25
Kich thudc hat {(um)

Hinh 5. Phan b6 cép d6 hat trong bui min PMs.

4. Két luan

Bui min PM; 5 dugc quan tric tai khu vuc san
bay Bién Hoa, tinh Dong Nai. Véi tong s6 10
mAu bui min thu dwoc trong 10/2021, két qua cho
thiy nong d6 PM,s dao dong trong khoang tir
15,2 pg/m? - 50,4 pug/m?3. Gia tri nay thap hon so
voi gia tri  gidi  han trong QCVN
05:2013/BTNMT, nhung lai cao hon rat nhiéu so
v6i ngudng khuyén cao ctia T chie Y té thé gbi
(WHO). Két qua chup anh SEM va phan tich cau
trac cép dd hat ctia mau bui PM25 ciing cho théy
ty 1& phan bd cip do hat chu yéu 1a phan cap hat
bui siéu min (ultrafine particles) c6 duong kinh
dong hoc < 1,0 um.

Trong cac nghién ctru tiép theo can thuc hién
viéc phan tich thanh phan héa hoc (bao gom céc
nguyén t6 va ion bam dinh) ciia bui PM2s dé xac
dinh ngudn déng gop va quy dao di chuyén cua
bui PM25 bang cong cu md hinh hoa nhu mé hinh
Hybrid Single-Particle Lagrangian Integrated
Trajectory model (HYSPLIT).

Loi cam on

Nghién ctru ndy duogce tai trg boi dé tai “Danh
gia ham lugng kim loai nang trong bui min tai
thanh ph6 Bién Hoa - tinh Pong Nai” thudc Phan
vién Hoa - Moi truong, Trung tdm Nhiét doi
Viét Nga.
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