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TOM TAT

O nhiém khéng khi xung quanh tai Ha Noi dang la méi quan tém ciia toan bo ngueoi din va bg
dgi déng quan trén dia ban Thit d6. Nghién ciru nay do dac va phan tich cdc théng sé PM10, PM2, 5,
tong bui lo lirng, O3, SOz, CO, NO2 va NH; tir 8 tram ldy mau thii cong voi 4 dot trong niam 2024 két
hop véi s6 liéu phén tich mau sa ldng khé va sa ling wot. Cac div liéu dwoc danh gid va so sanh véi
cdc cong bé trong ciing khodng thoi gian dé dira ra hién trang chat heong khong khi tai Ha Noi, qua
d6 nhdn dién cac nguy co anh hwéng t6i sikc khée bé dgi va cu dan. Két qua cho thdy, chat heong
khong khi khu vuc Ha Noi bi chi phéri nhiéu béi bui lo limg, PM10 va PM2,5. Mdc du mot 56 thoi
diém c6 cong bo chat lwong khong khi khu viee Ha Ngi khéng tot nhung cdc gid tri do va phan tich
trong nghién citu nay cho thdy moi théng sé déu nam trong gici han cho phép cia quy chudn kj
thudt Viét Nam QCVN 05:2023/BTNMT. Hé qud ciia viéc phoi nhiém thoi gian dai voi khong khi 6
nhiém bui cé thé lam gia ting nguy co cdc bénh lién quan dén hé hdp, tim mach, huyét dp va bui
ciing 6 thé mang theo cdc chdt doc khdc xam nhdp vao co thé con nguoi.
Tir khéa: Chit luong khong khi; O nhidm khong khi; Bui min; Mua a xit; PM2,5; PM10; Ha Nbi.

1. GIOI THIEU

Thanh phd Ha Noi 1a tha d6, trung tdm kinh té va chinh trj 16n nhét cua Viét Nam vé6i dan s6
trén 8,5 tri¢u ngudi va GRDP binh quan dau ngudi nam 2023 1a 151,1 tri¢u dong [1]. Tuy nhién,
trong nhitng nam gan day, Ha Noi thuong dugce dua vao danh sach nhitng khu vuc 6 nhiém nhét
thé gi6i [2]. Hién nay, mot trong cic nguyén nhan chi yéu tac dong dén chit lugng khong khi khu
vuc Ha Noi phai ké dén 1a giao thong [3] v6i hon 8 triéu phuong tién giao thong dang ky tai dia
phuong, trong d6 ¢ 1,2 triéu 6 t6 va 6,7 tridu xe may [1]. Ngoai ra, mot s6 hoat dong tac dong 16n
t6i chat luong khong khi Ha Noi nhu st dung nhién liéu ning (heavy fuel oil) trong cong nghiép,
dbt sinh khéi [4] (bao gdm ca cac hoat dong thip huong, d6t vang ma [5]).

Ha Noi ndm trong ving khi hau gié mua can nhiét d6i v6i bén mua trong nim nhung rd rét
nhit 12 mua dong (thang 11 dén thang 3) va mua hé (tir thang 5 dén thang 9) va xen k& thoi diém
giao mua 1a mua xuan, mua thu. Theo mdt s6 nghién ctru tai Ha Noi, diu kién khi hau va vi tri dia
1y 1a mot phan nguyén nhan gia ting mic do cta 6 nhiém khong khi trong khu vuc nay [6-10].
Theo sb liéu cong bd boi Cuc Kiém soat 6 nhiém, chi s6 chit lugng khong khi (AQI) ciia Ha Noi
phat hién & mirc kém, x4u va c6 nhidu thoi diém rat x4u vao giai doan thang mua hé trong nim
nhung vao muia dong chit lugng khong khi con thap hon do cac loai 6 nhiém dang hat (nhu cac
loai bui) cao hon, va hon nira hién tugng nghich nhiét day chat lugng khong khi téi mirc 6 nhiém
cao vao budi dém [11]. Tuy nhién, mua he la khoang thoi gian cac hoat dong ngoai troi cia nguoi
dan dién ra thudng xuyén, két hop véi nang nong co thé gay ra cac tac dong cong gop dan toi nguy
co anh hudng tGi stre khde con nguoi bi tang cao [12-14].

O nhiém khéng khi dugc biét dén nhu mot trong nhirng nguyén nhén chinh gay ra cac bénh lién
quan dén duong ho hip (viém phdi, ung thu phdi, hen suyén, viém phé quan,...), cac bénh tim
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mach va nguyén nhan gay tir vong som hogc giam tudi tho ctia con nguoi [15]. Mot s6 nghién ciru
da tim ra sy lién quan giita 6 nhiém khong khi tai Ha Noi voi cac bénh ho hip o tré em [16, 17]
hay mot s cac van dé sirc khoe khac nhu tim mach va ho hip do nguyén nhan tir 6 nhiém khoi bui
giao thong [18], ddo ngugc nhiét d6 va 6 nhiém khong khi [19].

C6 nhiéu cac phuong phap khac nhau véi cac mit wu va nhuge khac nhau dé c6 thé nghién ctru
vé chét lugng khong khi nhu quan tric lién tuc theo thoi gian thue, quan trac gian doan bang
phuong phap do nhanh, phuong phap thu cong ldy mau do dac tai phong thi nghiém, phuong phap
danh gia gian tiép tir quan tric sa lang kho va sa ling udt. Trong do, hién nay, cac s6 liu chat
luong khong khi khu vuc Ha Noi cong b rong rii chi yéu tir cac tram quan tric thoi gian thuc tu
dong, lién tuc véi chi sé AQI dé dé danh gia. Uu diém cua phuong phap nay 1 nhanh, kip thoi
nhung lai chi phan 4nh diéu kién tai nhimg thoi diém tirc thoi, khong xac dinh duoc nguyén nhan
chinh va kho dé danh gia duoc tong thé. Nghién ciru nay dugc thiét ké vdi muc tidu danh gia tong
quan vé tinh hinh chét luong khong khi khu vic Ha Noi trong khoang thoi gian ning nong muia he
bang cach két hop sb liéu quan tric chat lugng khong khi thii cong tai cac khu vuc trung tam Ha
Noi véi cac s6 liéu phan tich sa ling kho va nuéc mua. Nhitng s6 liéu quan tric tirc thoi duge cong
bb ciing s& dugc tong hop dé dua ra duge cac danh gia tong quan nhat vé chat lugng khong khi va
nhitng anh hudng tdi strc khoe nguoi dan ciing nhu bo doi dong quéan tai tha d6 giai doan mua he
nam 2024.

2. PHUONG PHAP VA VAT LIEU
2.1. Khu vwe nghién ctru

Céac mau khong khi xung quanh dwoc do dac va 1dy miu tai 08 vi tri trong khu dén cu, dong
quan cua luc luong vil trang quanh ving d6 thi cta thi d6 nhung déu dam bao nam xa truc dudng
giao thong chinh caa khu vuc; Mau nudc mua dugc thu thap tai tram thuc nghiém khi twong nong
nghi¢p Hoai Dirc dugc thiét ké dap tng tiéu chuan vuon khi twong; Trong khi tram thu miu sa
lang kho duogc dit tai trung tim Ha Noi, cach xa truc giao thong chinh va dam bao dua khéng gian
theo hudng dan cua Mang ludi quan tric ling dong a xit Dong A (EANET) [20] (hinh 1).

Google Earth

Hinh 1. So d6 vi tri ldy mau.
2.2. Phuong phép 1dy miu va phan tich
Trong giai doan mua hé nam 2024, téng cong c6 3 dot 1y miu khong khi xung quanh duoc

thuc hién, ’mcx)i dot Ia?'ly trong vong 10 ngay. Tai céac vi tri do dac va thu thap mau khong khi xung
quanbh, thiet bi lay mau khi the tich nho (SKC, PCXR8) str dung 1ay 30 lit khi Iuu wgng 0,5 lit/phut
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phuc vu phén tich Oz, SO2, NO> va NHs trong khi d6, 1,15 lit khong khi dugc thu vao chai Duran
mang vé ~phong thi nghiém (PTN) dé phan tich nong d6 khi CO. Pdi véi tong bui lo Iung (TSP),
thiét bi 14y mau khi thé tich 16n (Sibata, HVS) duoc sir dung dé thu 15 m® mau véi luu luong 500
lit/phut & ché do chay 5 phat dirng 5 phat trong vong 1 gio, con d6i voi bui PM10 va PM2.5 thiét
bi 14y mau bui hai kénh (Intrumex, IPM-FDS-2510) duoc diéu chinh téc d6 16,67 lit/phut léy mau
trong vong 24 gid. Cac mau dugc mang vé phong thi nghiém dé phan tich va do dac theo céc tiéu
chuan phan tich Viét Nam va quéc té.

Mau nudc mua duge thu bang thiét bi léy mau ban tu dong (Viét Nam). DPdi v6i cac mau thu
du 150 mL, nhiét d6, pH va EC dugc do trudce khi giri mau vé PTN phan tich céc cation (Na*, K*,
Ca®*, Mg?, NH4*) va anion (NOz, SOZ, CI', NOy) bang sic ky long ddu do d6 dan dién (Waters
432 HPLC, WAT-043061). Péi voi cac mau thu tir nhitng tran c6 lugng mua nhd, mau chi thuc
hién do nhiét d9, pH va EC tai hién truong. Trong giai doan mua he 2024, c6 téng cong 73 mau
duoc do dac, trong do, 40 mau nude mua dugc phan tich cac ion tai PTN.

Déi voi cac mau sa lang kho, phuwong phap 1y mau bang hé théng loc (filter packs) duoc sir dung.
Theo d6 mot dong khi (kiém soat trong khoang 1+2 lit/phut) duoc cho di qua 4 16p gidy loc dé liy
mau. L6p loc dau tién FO (Teflon) thu thap cac Aerosols, cac pha khi s& di qua; Dén 16p loc thir hai
F1 (Polyamide) cac khi HNOs, méot phan SO,, HCI va NHs duoc thu thap; Phan con lai caa SO va
HCl di t6i 16p loc tiép theo F2 va phan tng véi cac hop chét kiém (cellulose tim dung dich K;COs
va glycerin); Khi NHs con lai phan ing véi cac hop chat axit trong 16p loc thir tu F3 (tam axit HsPOq4
va glycerin). Cac mau duoc lay lién tuc; Cir 7 ngay duoc thay bo loc mot lan dé lay mau gop. Tong
cong c6 17 mau da duoc thu thap lién tuc trong 4 thang hé nam 2024. Tai PTN quy trinh phan tich
theo hudng dan quan tric sa ling kho cia EANET duoc ap dung [20]. Cu thé mau gidy loc duoc
ngam trong nuéc khir ion (gidy loc FO, F1, F3) va H,0,0,05% (gidy loc F2) va tach chiét bang siéu
am trong 20 phut. Dung dich sau chiét duoc dugc phan tich dé tinh toan cac chi tiéu SOz, HCI, HNO;
va NHjs, cac cation (Na*, K*, Ca?*, Mg?*, NH,*) va cac anion (NOs', SO,%, CI").

3. KET QUA VA THAO LUAN
3.1. Két qua phén tich
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Hinh 2. Biéu do nong dé vit chat lo liing (a) va cdc chi thi é nhiém khong khi xung quanh (b)
khu viee Ha Noi.
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Két qua phan tich cac chi tiéu bui lo limg dugc trinh bay trong biéu do hinh 2a va cac chi thi 6
nhidm khéc duoc thé hién trong biéu do hinh 2b. Két qua cho thdy, cac gia tri TSP dao dong trong
khoang 75+192 pg/Nm3, bui PM10 trong khoang 24+60 pg/Nm3, va bui PM2,5 trong khoang
15+39 pg/Nm?3. Trong céc chi thi 6 nhiém khong khi dugc quan tric, NH3 thuong khong phat hién
thiy & hau hét cac diém, chi trir khu vue F1 (1630 pg/Nm®) va 1 méu tai A11 (17 pg/Nm?®) déu ¢
ving ven d6 gan cac khu vuc co nhiéu bai dat tréng, co hoat dong nong nghiép; cac khi con lai
ciing dao dong & mirc nho nhu SO, tir 37+78 pg/Nm?®, NO, 35+75 ug/Nm?3,03 18+67 pug/Nm3va
C03.000+5.650 pg/Nm?,

Két qua do dac 73 tran mwa vao mua hé nam 2024 cho théy tai Ha NoOi chua phat hién céc tran
mua a xit (pH<5,6) véi gia tri pH dao dong trong khoang 5,9+8,0 (hinh 3a), d6 dan dién trong cac
mAu nude mua dao dong tir 2+61 pS/cm (hinh 3b), trung binh & mirc 19,7+13,6 pS/cm. Dbi voi
40 mau nuéc mua duge phén tich cac ion chinh (hinh 3c), NO3 va CI" chiém chu dao trong cac
anion véi nong do trung binh lan lugt & muc 5,11+3,37 mg/L va 2,96+2,32 mg/L, con K* va Ca?*
1a céc cation cha dao véi nong do trung binh lan luot 14 1,40+1,45 mg/L va 1,07+0,54 mg/L.
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Hinh 3. Dién bién gid tri pH (a), nong do EC (b) va nong dg cac ion chinh (c)
trong nuéc mua khu viee Ha Ngi.

Theo két qua 17 miu sa ling kho thu lién tyc trong 4 thang hé tai trung tam thu d6 Ha Noi (hinh
4), ndng d6 khi SO, dao dong 716 pg/m?, ké dén 1a NH; 3,2+5,3 pg/m®, HCI 0,9+1,8 pg/m?, va
HNO; 0,6+0,8 pg/m?®. C4c ion chinh trong mau sa ling kho ciing cho thay CI-va NOs™ 1a anion chu
dao dao dong murc 4,6+8,1 pg/m3va 6,4+8,3 ug/md, trong khi cation chi dao 1a Ca?* va NH4* dao

dong & khoang 4,5+6 pg/m3 va 1,3+2,3 ug/mq.
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Hinh 4. Néng do mot 56 khi va ion trong hoi am thu tir cdc méu sa ldng kho tai Ha Noi.

3.2. Panh gia hién trang chit lwong khong khi va nguy co dnh hwéng téi sire khée con ngudi

Trong nghién clru nay, néng dd TSP va bui min PM10, PM2,5 déu dao dong & mtrc thép hon cac
gia tri cho phép trong quy chuén ky thut quoc gia vé chat lugng khong khi xung quanh QCVN
05:2023/BTNMT (QCVNO05) v6i gia tri 1an lugt 1a 300 ug/m? (TSP, trung binh 1 gio), 100 pg/m®
(PM10, trung binh 24 gio) va 50 ng/m? (PM2,5, trung binh 24 gio). Két qua nay cho thdy, gia tri
nong do bui trong ddng véi nhing cong b trude ddy & nhitng vj tri it anh huong cua giao théng
hosc thoi diém Iuu lugng giao thong thap. Cu thé két qua do dac 85 mau tai Cau Giay-Ha Noi (khong
gan dudng giao thong) giai doan 2015-2016 cho két qua mau lay trong 24 gio PM2,5 44,5+21,0
ug/m2 [9], hay két qua PM10 va PM2.5 trung binh 24 gid tai khu vuc Chua Boc la lan luot trong
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khoang 63,3+73,3 pg/m® va 36,9+41,1 pg/m?® [18]. Cac diém dugc quan tric trong nghién ctru nay
¢6 mirc ndng do bui ndm trong cac khoang thap khi so sanh véi ndng d6 PM10 (117,1+8,5 pg/m®)
va PM2,5 (65,2+10,6 pg/m?) trong khoang thoi gian cao diém giao théng tai khu vic Chua Boc [18]
hay két qua chay mo hinh & nhiém khang khi do anh huong cua giao thdng tai cho cac diém nong ve
giao thong tai Ha N6i (PM10 va PM2,5 & mirc nong do lan luot 1a87,5 va6l,5 pg/m®) [3]. Pidu nay
cho thiy, khu dan cu va khu déng quén ctia mot s6 don vi nim trong sb nhitng ving hién dang chiu
it anh hudéng cua cac loai bui hon cac khu vyc khac. Tuy nhién, gia tri PM10 va PM2,5 ¢6 anh hudng
khi tiép xtic ngan han dugc T6 chuc Y té thé gioi (WHO) dé xuit lai rit nho hon so vdi cac gia tri
do dac dugc. Cu thé, WHO dua vao rat nhiéu cac nghién ctru tai cac thanh phé khéc nhau trén thé
gi6i va dua khuyén cdo mirc an toan cho con ngudi phoi nhidm trong thoi gian ngian véi PM10 va
PM2,5, cu thé gia tri trung binh 24 gid cia PM10 1a khdng qué 45 pg/m® vaPM2,5 1a khong qua 15
Hg/me, mirc khuyén cao nay duoc dé xuat nim 2021 va thap hon so véi dé xuat nim 2005 (gia tri
tuong tng lan luot 12 50 ug/m? va 25 pg/m?3) [21].

Trong nghién ctru nay, két qua cho thay khong chi cac gié tri bui, nhitng chi thi 6 nhiém khong
khi khac nhu SOz, NO, O3, NHs, va CO ciing déu dao dong & mirc nho hon so voi gia tri gidi han
ciia QCVNOS (trung binh 1 gi¢). Mac du vay, két qua cho thiy gia tri SOz trung binh trong 1 gio
tai cac khu vire nghién ctru déu & mirc cao hon so véi cac gia tri quan tric cong b tir mot sé tram
do ty dong lién tuc tai Ha Noi [11], két qua nay ciing duoc cung cd mdt phan tir két qua quan trac
SO, trong mau sa ling kho tai trung tdm tha do trong thdi gian mua hé 2024.

Két qua quan tric cac ion chinh trong mau sa lang u6t (nudc mua) va miu sa ling kho tai Ha
Noi cho thiy gia tri kha tuong dong v6i cong bd cia EANET véi sy hién dién cia cac ion cha dao
1a NOg, CI, K*, NH,* va Ca®* [22]. Trong d6, bén canh sy phat hién cac hoi a xit trong miu sa ling
kho thi sy vuot trdi clia cac anion trong nuéc mua cho thiy méc du chua phat hién mua a xit tai
vung nay nhung kha nang tiém tang xuat hién mua a xit la rat cao. Cac loai khi va ion phat hién
duge cung ¢ thém cho nhitng nghién ctru trude day vé ngudn gde cac chit 6 nhidém trong khong
khi ciia khu vue Ha Noi 1a tir giao thong [3], st dung nhién liéu ning trong cng nghiép, dot sinh
khéi [4-5].

Theo két qua nhu trén, chat lugng khong khi khu vire Ha Noi bi anh huong khé nhiéu tir ndng
do bui lo lung, dac biét 1a cac loai bui min PM10 va PM2.5. Méi tuong quan gitra 6 nhiém bui tai
Ha Noi véi cac bénh hé hip ¢ tré em [16-17] hay mot s6 cac van dé stc khoe khac nhu tim mach,
bénh ho hép ciing di duoc cong b trong mot s6 nghién ctru trude day [18-19]. Pic biét giai doan
mua he 1a khodng thoi gian nang nong voi nhiét do trung binh ngay cuc dai ctua cic thang tu
33,1+33,8 °C (Tram khi twong ndng nghiép Hoai Durc, thang 3+7/2024) c6 thé gay ra cac tac dong
cong gop dan tdi nguy co anh hudng téi strc khoe con nguoi ting cao [12-14].

4. KET LUAN

Mic du cac két qua nghién ctru nay cho thy céac chi thi 6 nhiém khong khi khu vuc Ha Noi
dao dong 6 mirc thép nhung su hién dién cac loai bui min PM10 va PM2,5 van dang cao hon nhiéu
so voi khuyén cdo cia WHO. Bén canh do, nguy co anh hudng toi stre khoe ngudi dan va bo doi
dong quan quanh cac khu vye thude dia ban thu d6 chua ¢ mirc bao dong nhung ciing da xuét hién
bang ching vé mbi tuong quan giita 6 nhiém khong khi véi cac bénh ho hip va tim mach. Dé han
ché cac anh hudng tiéu cuc tdi strc khoe, giam thiéu thoi gian phoi nhiém véi cac chat 6 nhiém &
thoi diém ning nong ngoai troi 1a didu can thiét.
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ABSTRACT

Ambient air quality in Hanoi Capital:
The current status and potential health risk of exposure

Ambient air pollution in Hanoi is the most popular concern of not only the capital’s
citizens but also soldiers which are garrisoned there. In this study, PM10, PM2.5, total
particulate matter, Os, SO,, CO, NO, and NHs in ambient air at eight manual stations were
determined four times in 2024. Moreover, analysis results of samples at both dry and wet
deposition stations were calculated. That all data were combined with others from various
sources to assess the status of ambient air in Hanoi and recognize the potential of citizens
and local soldiers’ health impacts. The results showed that Hanoi’s ambient air quality was
influenced by PM10, PM2.5 as well as total particulate matter. Even though, during the
monitoring time of this study, some published data from various sources indicated that the
quality of ambient air in Hanoi was not good, all air quality indicators in this research met
the limit values in Vietnam national technical standard for ambient air quality QCVN
05:2023/BTNMT. The consequences of long-term exposure to particle pollution air can
increase the risk of some diseases relating to respiratory, cardiovascular, and blood
pressure, and particulate matter can also carry other toxins into the human body.

Keywords: Air quality; Air pollution; Fine particles; Acid rain; PM2.5; PM10; Ha Noi.
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