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TOM TAT

Tai Viét Nam, bén canh cac khi gay 6 nhiém nhu SOy, NO,, CO,... bui min va bui siéu min [a mot trong cac tac nhan gay 6 nhiém khong khi hang dau hién nay.
Gan day, Ha Noi da trai qua nhitng dot 0 nhiém khong khi nghiém trong ddc biét [a 6 nhiém bui PM_s. Trong d6 nong dd bui min PMy ¢6 ngudn gdc tir giao
thong, xdy dung, nong nghiép va hoat dong cong nghiép dugc cho la nhiing nguyén nhan chinh dan dén tinh trang 6 nhiém khong khi ctia Ha Noi. Ngoai nong
dd thi thanh phan clia bui PM,s da dugc quan tam rat nhiéu. V6i cac két qua ldy méau bui PM,s tai Ha Noi va phan tich cac thanh phan kim loai trong bui PM, 5 nghién
c(u d cho thay cac kim loai kiém, kiém tho, cac kim loai ndng va nguyén t6 trong cac hat siéu min cd néng do chiém khoéng 36,3% trong bui PM, s. Cac kim loai
chiém lugng Idn la Na, K, Mg, Al, Ba, cdc nguyén t6 nhu Zn, Ti, Fe, B xuat hién vdi ndng d nhd hon, cac kim loai nhu Be, Co, Se, Sb gan nhu khdng ton tai trong
cac mau bui thu dugt.

Tirkhéa: PM, s, kim logi nding, 6 nhiém mai trugng khdng khi, Ha Noi.

ABSTRACT

In Vietnam, alongside pollutants such as S0, NO,, €0, etc., fine dust and ultrafine dust are among the leading contributors to air pollution today. Recently,
Hanoi has experienced severe air pollution episodes, particularly due to PM,s dust pollution. The concentration of PM,s dust, originating from traffic,
construction, agriculture, and industrial activities, is considered one of the main causes of air pollution in Hanoi. In addition to the concentration, the composition
of PMy5 dust has also received significant attention. Results from PM, s dust sampling in Hanoi and the analysis of metal components in the dust have shown
that alkali metals, alkaline earth metals, heavy metals, and elements in ultrafine particles account for approximately 36.3% of the PM, 5 dust. The predominant
metalsincluded Na, K, Mg, Al, and Ba, while elements such asZn, Ti, Fe, and B appeared in smaller concentrations, and metals like Be, Co, Se, and Sb were nearly
nonexistent in the collected dust samples.

Keywords: PM, 5, heavy metals, air pollution, Hanoi.
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1. GIGI THIEU [2]. Kim loai nang khéng bi phan hay sinh hoc, khong déc

Xac dinh kim loai ning trong khong khi 13 mét nhiém khi & dang nguyén té tu do nhung nguy hiém déi véi sinh
VU quan trong trong cac nghién cdu vé méi trusng vaanh  Vat §6ng khi & da,ng c_ation, do kha nang gén két vc:ii cac
hudng cla ching dén suc khde con ngudi [1]. Kim loai chuoi cacbon ngan dan dén su tich tu trong ca thé sinh
ndng tirlau da dugc coi la chat gay 6 nhiém nghiémtrong ~ Vat sau nhiéu ndm [3]. Trong do, \thénh phan kim loai
trong méi trusng do doc tinh, bén bi va khéng phan hiy  trong bui PMzstrong nhiing ném gén day dugc quan tam
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va nghién ctu, do bui min PM,sc6 kich thudc rat nho nén
chuiing dé dang hap thu cac chat déc hai khac trong khong
khi gay nguy hai hon gap nhiéu lan so vai bui PMs,.

Kim loai nang ton tai trong khong khi dudi nhiéu kich
thudc khac nhau tir téng bui lo Iimg (TSP) dén PM, va
PM,5 [1]. Pa c6 nhiéu nghién ctu trén thé gidi xac dinh
nodng do kim loai trong khong khi [4-11], ciing nhu anh
hudng cla kim loai dén stc khde con ngudi [9, 12-15].
M6t s6 nghién ctu da st dung vat liéu thuc vat nhu cac
chi thi sinh hoc dé theo déi muic dé kim loai ndng trong
khong khi [16-211, mét s6 nghién clru thuc hién do dac lay
mau bui tur d6 phan tich cac thanh phan kim loai trong
bui [22-29]. Véi danh gia néng dé bui bang chi thi réu,
nhom tac gid Lé Hong Khiém va cong su véi nghién ciu
cho Ha Noi cho thdy ndng dé Si c6 gia tri cao nhat véi gia
tri 39.959mg/kg thir hai la Ca la 18.228mg/kg, tiép theo la
K1a 11.881mg/kg [16]. Nghién ciu clia nhom tac gia Bui
Quang Trung va cong sy, danh gia thanh phan kim loai
trong bui PMs, tai Ha Néi, két qua cho thdy nong do khoi
lugng trung binh trong toan bo giai doan quan trac cla
Fe, Al, Zn, Pb 1an luot la 0,69; 0,34; 0,11; 0,05ug/m? [30].

Tai Viét Nam da c6 mét s6 nghién ciu danh gia ham
lugng kim loai trong khéng khi trong d6 cé ca cac nghién
clu ap dung phuong phap st dung réu lam chi thi sinh
hoc xac dinh ham lugng kim loai trong khong khi [16];
mot s6 nghién ctu ting dung do dac danh gia ham lugng
bui tr téng bui Ic Iting (TSP) dén PM:o va PM,s[31-33].
Gan day, Ha Noi da trai qua nhing dot 6 nhiém khong khi
nghiém trong. Chi s6 chat lugng khong khi (AQI) thuang
xuyén & muc "bao dong dd", véi néng do bui min PM,s
cao gdp nhiéu lan so véi tiéu chuan ctia T6 chiic Y té Thé
giGi (WHO). Tai Ha No6i cling da c6 moét s6 nghién cdu
danh gid ham lugng kim loai trong khdng khi st dung réu
lam chi thi danh gia [16], ham lugng kim loai trong bui
TSP [32] va bui PMio [30]. Do d6 trong nghién cdu nay
danh gia ham lugng 27 kim loai trong bui PM,s tai khu
vuc Ha Noi, cac két qua sé la budc dau cho cac hudng
nghién cttu vé anh huéng bui dén stic khoe, su lan truyén,
nguoén goc gay 6 nhiém cac kim loai nang trong bui PM,s.
2. PHUONG PHAP NGHIEN CUU

V&i muc tiéu nghién ctu 1a phan tich thanh phan kim
loai trong bui PM,s trong khéng khi xung quanh. Téng
cong ¢6 27 kim loai dugc nghién cutu (Al, K, Na, Mg, Sn, Sr,
Fe, Sb, As, Ba, Mn, Co, Ni, Zn, Cu, Cr, Cd, Be, B, Zn, Pb, Tl, V,
Co, Mo, Ti, Se) trong bui PM,s.

Dia diém nghién cttu: Nha A30 - Vién Khoa hoc céng
nghé Nang lugng va Moi trudng, sé 18 Hoang Quoc Viét,
Nghia D6, Cau Gidy, Ha Noi. Sir dung thiét bi lay mau bui
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PM,;s Shibata HV-500R. 27 kim loai trong bui min PM.s
dugc xutr ly, vo co héa mau va phan tich trén hé théng
quang phé cdm (ng cao tan ghép nédi khéi phé (ICP-MS)
Agilent 7700x.
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Hinh 1. Vi tri ldy mau

Thoi gian lay mau: Qua trinh 1ay mau lién tuc méi mau
dugc lay trong vong 12 gid. Mau dau tién dugc lay ti 7h -
19h ngay 04/5/2021, mau cudi cung bat dau lay luc 19h
ngay 01/6/2021 dén 7h ngay 02/6/2021. Téng s6 mau
mau dugc ldy trong giai doan la 58 mau.

Thiét bi va ky thuat 1dy mau: Bui PM, s dugc lay bang
may ldy mau bui thé tich I16n Sibata HV-500R [33-35].
Khong khi dugc hat véi toc do tir 200 - 800L/phut ¢ phu
trg dau l1dy mau bui PM,s. Gidy loc bui tron, dudng kinh
110mm. Chang loai gidy loc sgi thuy tinh GB - 100R
SIBATA. Chinh Iuu lugng bom hut 200 L/phut. Dau hut khi
phai dugc dat sao cho tranh xa dugc moi chudng ngai vat,
dugc dat trén bé mat bang phang.

Phuong phap x ly mau bui dé phan tich ham lugng
kim loai: M&i gidy loc sau khi can dé xac dinh khéi luong
bui thi dugc chia thanh 4 phan. Lay 4 gidy loc dé xac
dinh ham lugng kim loai. Tién hanh cat nhé phan gidy
loc vira can. Cho mau vao 6ng Teflon, thém 6ml HNO; va
3ml H,0,. Dung 16 vi séng Multiwave Go dé ddy nhanh
qua trinh pha mau. Sau khi pha mau, dung dich dugc
lam ngudi va dinh muc t6i 20ml bang nuéc deion. Loc
mau qua mang loc 0,45um va phan tich trén may ICP-
MS [36, 371.

3. KET QUA VA THAO LUAN
3.1. Dién bién néng d6 PM, s

N6ng dé PM, s vao ban ngay thay déi tir 11,95ug/m?
dén 64,9ug/m? véi muc trung binh la 33,2ug/m?3, trong
khi vao ban dém muc trung binh la 27,1ug/m?3, néng d6
PM, ;s trong cd qua trinh dao dong trong khoang 30,16 +
13,61ug/m?3. Cac gia tri nay déu gan ngudng quy dinh so
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vGi quy chuan Viét Nam QCVN (50ug/m?). Téng ham
lugng bui PM,s ban ngay cao han hdn ban dém, tai cac
thai diém cudi tuan 9/5; 16/5; 23/5 va cac ngay dau tuan
(10/5; 17/5) thilugng bui bién d&i ré rét hon ca. Ban ngay
trung binh néng d6 bui cao hon la do c6 cac gid cao
diém di lam va gid tan tam. Mat khac, diéu kién khi
tugng va cac hoat déng clia con ngudi trong khu vuc dé
thi c6 thé thay d6i dang ké tir ngay sang dém, dac biét
mua hé c6 buc xa mat troi manh vao ban ngay nén dnh
hudng dén su hinh thanh va chuyén hoéa cua sol khi
trong khi quyén. Cac phén (ing quang héa ban ngay tao
diéu kién thuan lgi cho qua trinh oxy héa cac hgp chat
hiiu co dé bay hai (VOCs) dé tao thanh sol khi hitu co thu
cap (SOA), lam tang cacbon (EC), lam gidam lugng nitrat,
udc tinh rang cac sdn pham quang héa trong mua heé ¢
thé déng gop ~ 22,5% vao téng khéi lugng PM, 5 [38]. Su
bién déi ngay dém ctia PM,, sy hinh thanh va bién ddi
héa hoc clia cac hat vat chat trong khong khi, do anh
hudng nguén goc cla bui: cac phuong tién giao théng,
sinh hoat cla ngudi dan, cdc cong trudng xay dung,...
dién ra s6i ddng hon so véi ban dém.

Sw bién dbi ndng d6 bui PM, 5 ngay va dém
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Hinh 2. Su bién thién ndng do bui PM, s theo ngay va dém

So sanh néng d6 PM, s trong thaoi gian lay mau tai toa
nha Nha A30 - Vién Khoa hoc céng nghé Nang lugng va
Moi truong (HQV) véi cac tram quan trac thudc S& Tai
nguyén va Moéi trudng Ha Néi (nay la S6 Nong nghiép va
Méi truong Ha Né6i) (bang 1) trong giai doan tur 04/5/2021
dén 01/6/2021 cho thdy nbng d6 PM, s tai HQV thap han
kha nhiéu so véi cac tram con lai (hinh 3). Diéu nay c6 thé
giai thich la do cac vi tri Idy mau cia nghién ctru nam cach
xa dudng giao thong hon so véi cac tram thudc S& Nong
nghiép va Mai trudng.

Trong qué trinh quan trac, néng d6 bui PM,s trung
binh ngay tai HQV khéng c6 thai diém nao vugt QCVN,
trong khi d6 cac tram quan tréc con lai c6 nhiéu thai diém
c6 ndng d6 vugt QCVN dién hinh nhu tram Hang Pau, Bac
Tu Liém, Pham Van Béng va Chi cuc Bao vé Moi trusng.
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Hinh 3. Biéu d6 so sanh ndng d6 tai khu vuc nghién ctiu va cic tram quan
trdc thudc Ha Noi trong thoi gian 1dy mau

Bang 1. Vitri céc diém quan tréc dugc thong ké so sanh

STT Diém quan trac Vi tri Tenky
hiéu
. pg s UBND Phudng
1 | Minh Khai- Bac Tu Liém Minh Khai BTL
) S(: 17',MTrung Yén 3, Trung Hoa, qncu\c Bao‘veh CCBVMT
(au Gidy Mai truong Ha Ni
< pa Trung tam quan
3 | 36APham VanDdng trACTNMIT Ha N PVD
Diém giao Lang Hoa Lac - Dudng |  UBND Phudng
Y1 Tay M TayMo
LT pre o UBND Phugting )
5 | Khudo thi Mé Tri, My Binh M Dinh 1 MyDinh
6 | Khuphd c6 (Vutn hoa Hang Dau) (ong an Phugng HangDau
P e Hang Ma 9
7 | Khuvuchd Hoan Kiém Com_:! an F{uan HoanKiem
Hoan Kiém
8 | KhuvucKim Lién - Trung Ty den.g Mam non KimLien
Kim Lién
a A ThA L (6ng vién ho
9 | Khutdp thé Thanh Cong Thanh Gong ThanhCong
N < X . UBND Phudng .
10 | Khudan cuhon hgp Hoang Mai Hoang Van Th TanMai
Nha A30 - Vién Khoa hoc cong |  18Hoang Qudc
n A S Npae " HQV
nghé Nang lugng va Moi trudng Viét

So sanh tuong quan gilra cac tram quan trac cta SG
Nong nghiép va Méi trudng Ha Néi cling véi vi tri ldy mau
cho thay, cac tram quan trac déu c6 muic dé tuong quan
cao dao dong tir 0,79 - 0,96 cho thay méi quan hé chat tai
cac tram. Tuy nhién khi so sanh tuong quan véi vi tri quan
trac thi khong co su tuang quan gilia cac tram, diéu nay
c6 thé giai thich do nghién ctiu st dung thiét bi quan trac
la hut cac mau khi va cac tram thudc S& Nong nghiép va
Méi trudng la cac tram cam bién nén co su khac biét gilra
két qua.
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Bang 2. Tuang quan ndng do PM, s giifa cac tram

CCBVMT | HoanKiem | KimLien | MyDinh | Tan Mai | TayMo | HangDau | BTL PVD | ThanhCong | HQV
CCBVMT 1 0,89 0,86 0,89 0,88 0,79 0,95 0,93 0,88 0,89 0,25
Hoan Kiem 1 0,93 0,94 0,93 0,90 0,93 0,90 0,95 0,93 0,12
KimLien 1 0,92 0,96 0,92 0,90 0,86 0,90 0,88 -0,05
MyDinh 1 0,96 0,93 0,93 0,90 0,93 0,91 0,13
TanMai 1 0,92 0,92 0,86 0,90 0,87 0,08
TayMo 1 0,87 0,83 0,87 0,82 -0,03
Hang Dau 1 0,93 0,94 0,90 0,19
BTL 1 0,91 0,93 0,15
PVD 1 0,95 01
Thanh Cong 1 0,04
HQV 1
3.2. Thanh phan cac kim loai trong bui PM, 5 (d 0,00070,0001 0,0007+0,0001
Béng 3. K&t qua trung binh ndng dd cac kim loai trong bui PM; s Be 0,0002+0,000 0,0002+0,0001
Chitiéu | Trung binh ngay (ug/m?®) | Trung binh dém (pg/m?) T 0,0001:£0,000 0,0001::0,000
Na 5,9600+0,6 4,1600+0,4 Tu két qua thu dugc cho ta\thé’y cac nguyén t6 Na, K,
K 2,1100£0,2 1350020,1 _ll\_/lg, Al, §232,7Zn, T|,AFe, E»(;:o nhl(:]Lj trc?nr? cac hat’ bu|~PN|L2_5:
rong s6 27 nguyén té dugc phan tich trong cac mau bui
+ + S .
Al 13700201 0,9628+0,09 PM,s, Na la phong phu nhat. Nong dé Na cao nhat do
Mg 0,8096£0,08 0,5133+0,05 dugc la 10,2ug/m? va thap nhat la 1,32ug/m?. Nong do6 K
Ba 0,74310,07 0,5750+0,06 cao hon gan 5 1an néng dé cta Fe, ham lugng cac kim loai
In 0,6247+0,06 0,46900,05 Na, K trong bui PM,s chiém uu thé. Két qua phan tich
Ti 0,454340,05 0,3284+0,03 thanh phan kim loai cho thay cac kim loai chiém lugng
5 0,45170,05 0,3289+0,03 I6n hon ca !e‘a Na, K, Mg,‘AI, Ba. Cac nguyén t6 nhu Zn, Ti,
" 041204008 02777003 Sr, Fe, B xuat hién véi nong d6 nho han. Cac kim loai nhu
; i — — Co, Se, Cd, Be va Tl gan nhu khéng ton tai trong cac mau
B 0,411310,04 0,3003+0,001 bui thu duoc.
n 0,1210+0,01 0.0888:+0,001 Ty lé cac ion trong bui PM,sthé hién ré rang, nong dé
4 0,02610,001 0,0171£0,001 trung binh ctia cac kim loai bién dé&i 1an lugt nhu sau: Na
Mn 0,02280,001 0,02210,001 >K>Al>Mg>Ba>Zn>Ti>Sr>Fe>B>Sn>Cr>Mn
Pb 0,0159+0,001 0,0189+0,001 >Pb>Cu>Mo>Li>Ag>V>Ni>Sb>As>Co>Se>
Cu 0,01580,001 0,0153+0,001 Cd > Be > TI. Su dong g‘ép clia nguyén t6 cho thay so bo
Mo 0,0139+0,001 0,025620,001 d?ng g(’)pmcﬂa cfac ngudn nklu xay fj‘L.mg hoécxbui dtuéing,
T 0,0126£0,001 0,00850,001 corfg n'c_i]hlep, dot Eha’n.A.. Dc:ng'thdl ’tronq mziu bui fun%
. 0.012220.001 0.00440.0001 phat hién dugc maot ti 1é nhat dinh cdla moét s6 nguyén to
9 it e kim loai ndng nhu Pb, Zn, Ni, Cr,..., c6 thé gay anh hudng
v 0,0108+0,001 0,0078+0,001 dén stic khde con ngudi.
Ni 0,0084=£0,0001 0,0060+£0,0001 Téng néng dé cac kim loai khao sat trong mau bui
Sb 0,0038£0,0001 0,0010+0,0001 chiém khoang 38,3%, con lai cac thanh phan hop chat
As 0,0025+0,0001 0,0021+0,0001 khac chiém 61,7%, do vay kim loai ciing la thanh phan
(o 0,0013+0,0001 0,0009+0,000 chinh trong mau bui thu dugc. Két qua nghién ctru nay cé
So 0,00100,0001 0,0010+0,0001 xu huéng su déng gop clia cac kim loai trong thanh phan
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bui PM,s nhu két qua ctia Cohen va cong su cdng bé trudc
day [33]. Cac nguyén t6 kiém, kiém thé dugc lam giau hon
mot chut so véi cac nguyén t6 vi lugng trong cac hat bui
thé (PMas.10). Vi dy, néng do Na, K, Mg, Ti trong PM;s
chiém ty 1& tir 16 - 18% trong khi cac gia tri nay d6i véi cac
nguyén t6 dang vét nhu Li, Cd, Cu, Sb, Mo, Ni, Tl, Sb, Se,
Sn, Pb nam trong pham vi thap hon.

4. KET LUAN VA KIEN NGHI

Nghién ctru da phan tich, danh gia néng do bui PM,s
ciing nhuthanh phan 27 kim loai (Al, K, Na, Mg, Sn, Sr, Fe,
Sb, As, Ba, Mn, Co, Ni, Zn, Cu, Cr, Cd, Be, B, Zn, Pb, Tl, V, Co,
Mo, Ti, Se) trong bui PM,s. Cac két qua cho thdy nong do
PM,s vao ban ngay thay déi tu 11,95 ug/m® dén
64,9ug9/m3 véi muc trung binh la 33,2ug/m3, trong khi vao
ban dém muc trung binh la 27,1ug/m3, ndng d6 PM;;s
trong cd qua trinh dao dbéng trong khoang 30,16 *
13,61pug/m3.

Téng ndng dé cac kim loai khdo sat trong mau bui
chiém khoang 38,3%, con lai cac thanh phan hgp chat
khac chiém 61,7%. Na la kim loai chiém ty 1é cao nhat
trong bui PM, s vGi néng dé dao déng trong khoang 1,32
- 10,2 pug/m?3; tiép theo la n6ng d6 K dao déng trong
khoang 0,43 - 4,02ug/m?; tiép theo la Al va Ba. Cac nguyén
t6 nhu Zn, Ti, Fe, B xuat hién véi ndbng d6 nho han. Cac
kim loai nhu Be, Co, Se, Sb gan nhu khéng tén tai trong
cac mau bui thu dugc.

Thai diém |dy mau vao mua hé dugc cho la it 6 nhiém
bui nhat trong nam chua c6 su quan trac, lay mau theo
nhiéu thai ky va nhiéu vi tri trén khu vuc Ha Néi. Trong cac
nghién ctu tiép theo ching t6i sé danh gia thém néng dé
PM, ;s cling nhu cac kim loai theo khong gian va thoi gian
nhiéu han cho khu vuc Ha Noi.

Cac két qua néng do kim loai trong bui PMys la can cu
budc dau cho céc viéc danh gia cac nghién cdu vé danh
gia suic khée cta kim loai trong khéng khi; cac nguén géc
kim loai c6 trong khong khi cling nhu sy phan bg, lan
truyén cac kim loai nay.
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