Nghién ctru khoa hoc c6ng nghé
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1. PAT VAN PE

Hién nay, cac hat vat chét, dic biét 12 bui min (céac hat c6 duong kinh dong hoc
< 2.5 um), ky hiéu PM,s) trong méi truong khong khi anh huéng rat nhiéu dén khi
hau Trai dat [1], ching c6 thé dem lai nhiing tic dong tiéu cyc dén moi trudng sinh
thai [2] va sirc khoe con ngudi [3]. Tac dong cua bui dén chat lugng moi trudng va
strc khoe con ngudi phu thude vao kich thudc hat, thanh phan héa 1y cua ching. Kich
thudc hat bui c6 su phan b rong [4], trong d6 cac nha khoa hoc chu ¥ nhiéu dén cac
hat bui PM, 5 bdi ching c6 thé xdm nhép sau vao phdi, di chuyén qua hé théng ho
hap, t6i tim va di chuyén vao mach mau din dén anh hudng nghiém trong ddi véi stic
khoe con ngudi [5-7]. Theo cong bd cua td chic Y té Thé gi¢i (WHO), hing nim co
khoang 4,2 triéu ngudi trén thé gi6i tir vong do tiép xtic véi khong khi bi 6 nhiém [8,
9]. WHO ciing dua ra udc tinh 6 nhiém khong khi gay thiét hai khoang 5,11 nghin ty
USD vao nam 2016 [10].

Bui min PM, 5 di dugc nghién ciru dé tim hiéu tac dong cia chung dbi voi moi
truong va suc khoe con nguoi. O Viét Nam, cac nghién curu vé bui PM, s chu yéu
tap trung tai hai thanh phd 16n, dong dén va 6 nhidm nhat cia ca nudc la Thanh phé
Hb Chi Minh va Ha Noi [11]. Nguon phat thai bui PM, 5 dugc xac dinh rit da dang,
tiy thudc timg dia phuong khac nhau, bao gdm céc ngudn chinh nhu hoat dong dan
sinh, giao théng vén tai, xay dung, cac khu cong nghiép, lang nghé.

Theo théng ké, phuong Long Binh, thanh phd Bién Hoa, tinh Pong Nai 14 noi
tap trung 2/6 khu cong nghiép 16n cia ca thanh phd [12]. Dia ban nay c6 mat do giao
thong 16n véi cac tuyén duong giao thong huyét mach chay qua. Do vay chét lugng
khong khi (CLKK) tai khu vuc nay chic chin bi anh huéng va dang co xu huéng
ngdy cang xau di [12]. Nghién ctru nay thyc hién quan trac ndng do bui min PM, 5
tai phuong Long Binh nham danh gia dién b1en nong d6 bui min va danh gia muc do
lam gidu cac nguyén t6 kim loai ¢ trong mau bui PMy 5 trong thoi gian nghién ciru.

2. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twgng: Bui PM, s va néng do kim’ loai nang trong bgi min cua moi
truong khong khi tai phuong Long Binh, thanh pho Bién Hoa, tinh Bong Nai.

2.2. Quan tric mau bui PM; 5

Hinh 1 trinh bay vi tri quan tyéc mau bui PM, 5 dugc thu thap tai phuong Long
Binh, thanh ph6 Bién Hoa, tinh Pong Nai (10°56°34,7°N; 106°52°30,6”E). Thict bi
quan trac mau buyi dugc dat trén ndc nha, mai bang, cach tinh 16 khoang 70 m, & do
cao khoang 12 m so v6i mat dat. Khu vuc xung quanh khong c6 cic vat che chan
gdy anh huong dén tam quan trac. Mau bui PM, s dugc lay bang may lay mau bui
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thé tich 16n TE-1000DBLX (Tisch Environment, Inc.), toc d6 dong khi hut vao 200
L/phut. Giay loc Quartz (dwong kinh ¢ = 102 mm) duoc st dung dé thu mau. Thoi
gian dat may léy mau PM, s bit dau tir ngay 15/10/2021 dén ngay 25/10/2021. Thoi
gian ldy mot mau la 24h, tir 23h30 hom trude dén 23h30 ‘ngay hom sau (bo qua sai
s6 do thoi gian thay gidy loc, khoang 10 phit). Cac thiét bi dugc tién hanh kiém
chuan, dam bao QA/QC tai phong thi nghiém cua Trung tam Nhiét d6i Viét - Nga.
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Hinh 1. Ban d6 vj tri quan tgﬁc mau bui min Pl\‘/[z,s tai phuong Long Binh,
thanh pho Bién Hoa, tinh Dong Nai

2.3. Phuong phap phan tich
2.3.1. Xdc dinh nong d¢ bui PM; s

Gidy loc dugc dua vé phong thi nghiém s& dugc tién hanh xir 1y siy & nhiét do
110 °C. Sau do tiép hanh cén trén thi€t bi can trong lugng Mettler Toledo XS 205.
Qua d6 xac dinh nong d6 bui PM, 5 cua tirng ngay theo cong thuc (1):

=== (1
Trong do:

C: Ndng d6 bui PM, 5 (ug/m’);

M;: Khdi lugng gidy loc trudc khi lay mau (ug);

M,: Khéi lwong gidy loc sau khi 14y mau (pg);

V: Tdng thé tich khi di qua b thu mau trong sudt thoi gian 1dy mau (m?).
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2.3.2. Phwong phdp phan tich thanh phin héa hoc trong méu bui

Mau bui thu thap (gidy ldy mau + bui) dugce cat nhé va dua vao dung dich 6ml
HNO; + 3ml H,0, dé phan hiy mau. Pha mau véi tong thoi gian la 35 phut, ¢ nhiét
d6 180°C bang thiét bi 10 vi song MLS - Ethos up. Sau khi pha mau, dung dich duoc
lam ngudi va pha loang t&i 20ml bang nudc deion. Tién hanh loc mﬁu qua mang loc
0,45um dé thu phan dich mau. Thanh phan héa hoc (bao gdbm 11 KLN: As, Pb, Mn,
Fe, Cd, Cr, Zn, Co, Al, Cu, va Ni) trong bui min PM; 5 dugc phan tich trén may ICP-
MS/ICAP RQ.

Qua trinh chuan bi mau va phan tich kim loai tuan thu theo cac yéu cau trong
phuong phap ctia EPA Hoa Ky, bao gom I0-3.1 (https://www.epa.gov/esam/epa-io-
inorganic-compendium-method-io-31-selection-preparation-and-extraction-filter-
material) va 10-3.5 (https://www.epa.gov/esam/epa-io-inorganic-compendium-
method-io-35-determination-metals-ambient-particulate-matter-using).

2.3.3. Xdc dinh h¢ sé lam giau
_He¢ s6 lam giau (enrichment factor - EF) dugc xac dinh (cho phép du doan
nguon gay 6 nhiém) dya trén cong thuc (2):

(g)sample

EF = (E)Crust

2

Trong do:

EF: Hé s6 lam giau;

[Elsampie: Dai dién cho phﬁn tir trong mau khi;

[R]sample: La yéu td duoc léy dé so sanh trong mau khi;

[Elcrust: Pai dién cho ph?m tir dugc xem xét trong nén tu nhién;

[R]crst: Yéu td duoc léy trong nén ty nhién duogc chon lam gia tri tham chiéu.
3. KET QUA VA THAO LUAN

3.1. Dién bién nong d9 bui min PM, 5

Trong thoi gian quan tric, thu duoc 10 mau bui min PM,, 5 Két qua can trong
luong byui min 24-h PM; s dugc liét ké trong Bang 1. Theo d6 nong d6 PM, s tai khu
vuc nay trong khoang thoi gian quan tric c6 mirc dao dong lom, tir 26,6 pg/m -
101,59 ug/m , gia tri (trung binh + SD) 14 40,9 £ 23,6 ug/m .

Bang 1. Két qua nong d6 bui min PM, 5 tai phuong Long Binh

Ngay ly miu Ky higu Nong dd bui PMys | Gid tri th(")sng ké
mau (ng/m’) (ng/m’)
16/10/2021 LB2IM1 47,2 Trung binh: 40,9
17/10/2021 LB21M2 21,6 Trung vi: 31,6
18/10/2021 LB21M3 26,4 Dj lgch chudn: 23,6
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X x Ky hiéu |Nong do bui PM Gia tri thong ké
Nty thymiu | SLAM T | g
19/10/2021 LB21M4 101,6
20/10/2021 LB21M5 32,0
21/10/2021 LB21M6 30,8
22/10/2021 LB21M7 55,4
23/10/2021 LB21MS8 33,6
24/10/2021 LB21M9 31,2
25/10/2021 LB21M10 28,8

Hinh 2 cho théy su khac biét kha 16n cua néng d% bui PM; 5 theo ngay (24-h).
Két qua cho thdy da phin cac mau thu thap duoc déu thap hon gia tri giéi han dugc
quy dinh trong QCVNO05:2013/BTNMT (50 pg/m®) [13]. Tuy nhién c¢6 2 miu
(LB21M7 va LB21M4) c6 gia tri vuot qua gia tri gi(’)i han lan luot 1a 1,1 va 2,0 lan.
Gi4 tri trung binh trong dot quan tric 1a 40,85 ug/m cao bang ndéng d6 trung binh
CLKK trong quy I ndm 2018 tai Thanh phd HS Chi Minh [14]. Piéu can chi ¥ 1a
CLKK x4u hon rit nhiéu so v&i gia tri gidi han trung binh ngay dugc WHO khuyén
nghi vao nim 2021 13 15 pg/m’ [15]. Nhu vay CLKK xung quanh tai phuong Long
Binh, thanh phé Bién Hoa hién nay néu so sanh véi quy chuan qudc gia thi van ndm
trong giéi han cho phép nhung néu so sanh véi khuyén nghi cia WHO thi ndng do
PM, 5 trong khu vuc da & mire d c6 anh huong ddi véi strc khoe con nguoi.
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Hinh 2. Nong do trung binh ngay ctia bui PM, s tai khu vuc nghién ciru

3.2. Nong d6 kim loai ning phan bo trong bui min

Nong do trung binh cac nguyén t6 dugc biéu dién dudi Bang 2 va ty 18 (%)
ndéng do duoc biéu dién ¢ Hinh 3. Két qua phan tich cho thiy ndng d6 KLN Fe, Zn,
Cu, Al 14 cac nguyén t6 chiém wu thé (Bang 2).
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Bang 2. Nong do cac nguyén td kim loai ning trong bui PM, s

Nguyén

@ Al Cu Ni Co Mn Cr As Zn Pb Cd Fe

Néng dg| 033 | 0,12 | 0,01 | 0,001 | 0,03 | 0,05 | 0,001 | 0,41 | 0,04 | 0,001 | 0,27
19
(Ug/M”) | £0,14 | £0,14 | £0,01 | £0,001 | £0,01 | £0,03 | 0,001 | +0,16 | £0,03 | £0,001 | £0,18

Céc nguyén td thuéc nhém c6 nong do cao (nhém 1) bao gom: Fe, Zn, Cu, Al
ndng do trung binh nhom nay dao dong tir 0,12 pg/m’ - 0,41 pg/m’. Hai trong bén
nguyén t6 thudc nhoém nay c6 ngudn gde tu nhién nhu ngudn xay dung hodc bui dit,
dau dbt (Al, Fe) [16]. Nong d6 Cu dugc xac dinh thip nhit trong 4 nguyén t6 thudc
nhom nay. Cu thuong duoc tao ra tir qua trinh lam giau boi cac nganh cong nghiép
kim loai mau [16]. Trong nghién ctru nay sy xuét hién ciia Zn c6 nong do trung binh
cao nhit, nguyén t6 nay thuéc nhém nguyén t6 c6 ngudn gbc nhan tao, dwoc xac
dinh tir qué trinh bao mon 16p xe, phat thai tir dong co diesel, hoat dong cong nghiép
[17]. Piéu nay chimg t6 hoat dong giao thong va cong nghiép tai khu vuc nghién
ctru dd gdy ra anh huong dén CLKK.
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Hinh 3. Ty 1¢ dong gop (%) ndng do kim loai nang trong byi min PM, 5

N6ng d6 trung binh ctia nhém 2 khoang 0,01 pg/m’ - - 0,05 pg/m bao gdm céc
nguyén td Ni, Mn, Pb va Cr. Nong d6 trung binh nhém c6 ndng do thap (nhom 3) la
sy cO mat cua cac nguyén t6 As, Co va Cd. Nhém nay méc du c6 nong do thap
nhung lai 13 cac nguyén t6 c6 ngudn gdc nhan tao va thuong 1a cac nguyeén td co doc
tinh cao gay anh hudng tdi sttc khoe con nguoi [17].
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3.3. Xdac dinh gi4 tri ngudn lam giau ciia cic nguyén té trong bui PM, 5

Trong nghién ctru ctia nhom tac gia Ya-Qin Ji va cac cdng su (2006) da chi ra
Al 1a nguyén to c6 tinh chat hoa hoc tuong doi 6n dinh va ciing 1a nguyén to tham
chiéu dugc st dung rong rai vdi d chinh xac cao nhat [18]. Chinh vi vay, nhom tac
gia st dung nguyén to Al lam nguyén to tham chi€u dé tinh toan muc d lam giau
cua con nguoi tdc dong dén moi trudng.

Céc gia tri cia hé s6 1am gidu (enrichment factor - EF) cang cao thi mirc do
lam giau cang cao. Cac nguon lam giau dugc danh gid qua cac gia tri dugc the hién
nhu dudi Bang 3 [19]:

Bang 3. Bang xac dinh gi4 tri ngudn lam giau

Gia tri EF Ngudn lam giau

EF <1 Céc nguyén t6 khong duogc lam giau

1 <EF <10 | Cac nguyén té duoc lam giau vira phai

10 <EF <20 | Cac nguyén t6 dugc 1am giau boi cac hoat dong ciia con nguoi

EF > 20 Céc nguyén t6 duoc 1am giau cao va bi 6 nhidm nghiém trong

Tu Bang 2 vé ndng d6 trung binh KLN két hop vdi cac yéu t6 ciia KLN co sin
trong bui trai dat dugc xac dinh Al 6,83 va cac nguyén to cua 16p vé dugce xac
dinh trong nghién ctru ciia Ya-Qin Ji va cac cong su (2006) [18] tinh theo cong thirc
(2) dugc ket qua hé so lam giau Bang 4.

Béang 4. Bang gia tri EF trung binh

Al Cu Ni Co | Mn | Cr | As 7Zn Pb | Cd | Fe

EF
(n=10)

Két qua Bang 4 két hop v6i so sanh gia tri ¢ bang xac dinh ngudn lam giau
(Bang 3) cho thiy 7/10 nguyén té tai khu vuc nghién ciu da chiu tac dong bai
ngudn nhén sinh (con nguoi). Trong d6 c¢6 Cu, Ni, Cr, Zn va Pb 1a nhém nguyén to
bi lam giau nghiém trong va manh mé& nhat. bic biét 1a Pb, Ni va Cr la nguyén tb
dugc nhom nghién ciru xép & nhom nguyén t6 c6 ndng do trung binh (nhém 2), tuy
nhién lai 14 nguyén t6 c6 gia tri EF cao va thuoc nhém nguyén to bi anh hudng boi
con nguoi.

4. KET LUAN

1,00 | 1609,5 | 543,4| 9,40 | 10,94 | 132,7| 0,02 | 2490,2 | 606,7 | 0,32 | 2,53

Téng cong ¢6 10 mau bui min PM, s dugc quan tric tai phuong Long Binh,
thanh phd Bién Hoa, tinh Dong Nai trong thang 10/2021. Két qua cho thy nong do
bui PM; 5 dao dong trong khoang tur 21,6 pg/m3 - 101,59 pg/m3, va c6 su bién ddi
ctia nong d6 bui kha 16n theo ngay. Nong d6 KLN trong cic mau bui dugc chia lam
3 nhém trong d6 nhom chiém ndng dd cao bao gdm cac nguyén té Fe, Zn, Cu, Al;
ndng do trung binh nhém nay dao dong tir 0,12 pg/m’ - 0,41 pg/m’. Nghién ctu da
xéc dinh 7/10 nguyén t6 kim loai ning co trong bui min PM, s chiu tac dong gia ting
do con nguoi, trong d6 Zn dugc xac dinh 1a nguyén td chiu tac dong manh nhéat.
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SUMMARY

EVALUATION OF PM; s MASS CONCENTRATION AND ITS CHEMICAL
PROPERTIES ON LONG BINH WARD, BIEN HOA CITY,
DONG NAI PROVINCE

Air pollution is one of the environmental problems, especially pollution caused by
fine particulate matter PM,s. the air quality is affected by many industrial parks
distributed in Bien Hoa city, and also by neighbouring areas such as Binh Duong province
and Ho Chi Minh city. This study evaluated the distribution of PM;s concentrations,
which were collected in Long Binh ward, Bien Hoa city, Dong Nai province, and its
chemical properties. PM, s samples were analyzed for the chemical composition of 11
metal elements (As, Pb, Mn, Fe, Cd, Cr, Zn, Co, Al, Cu, Ni) by ICP - MS/ICAP RQ
equipment. The results were collected from 10 samples of PM;s in October 2021. The
average daily value of PM, s concentration ranges from 21.6 pg/m’ to 101.6 pg/m’, with
the average value is 40.9 pg/m’ + 23.6 pg/m’. The results of the analysis of 11 metals
showed that the average concentration of Fe, Zn, Cu, Al in this group ranged from 0.12
pg/m’ - 041 pg/m’. Through the calculation of the enrichment coefficient, it was also
determined that 7/10 elements have been strongly affected by human activities.

Keywords: Bui min, PM, 5, kim logi nang, hé so lam giau, Bién Hoa, Dong Nai.
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