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TOM TAT

O nhiém khong khi (ONKK), dic biét 1a 6 nhiém byi min 1a vdn dé da va dang dugc quan tdm do cac téc
dong bt lgi ciia né dén mdi trudng va stic khée cong dong. Bui min (PM, ) 1a bui c6 dudng kinh khi dong
hoc 2,5 um. PM, , gay ra dnh hudng 16n dén stic khée va kinh té trén pham vi toan cau. Tai Viét Nam, két qua
quan tric cho thdy, nong do PM, . trung binh nam tai Ha N¢i va nhi€u dia phuong cao hon Quy chudn ky
thuat quéc gia, QCVN 05:2013/BTNMT (25 pg/m?) va mic khuyén nghi cta TS chiic Y t€ thé gisi - WHO
(10 ug/m’). Nong d6 PM, , trung binh ngay tai Ha No6i va nhiéu dia phuong cting bi vugt Quy chuén (50 pg/
m®) va miic khuyén nghi cia WHO (25 pg/m®) vao nhiéu ngay trong nim. Cac nghién ctiu cho thdy, ngoai
nhiing nguén so cip, néng d6 PM,, tai Ha Noi con dugc dong gop bai van chuyén tli xa va phan thi cip.
Mot s6 nghién ctiu da ghi nhan sy xudt hi¢n ctia cac dgt 6 nhiém véi néng do PM, , cao (vi du nhu >100 ug/
m?®). Tuy nhién, chua c6 théng tin vé thanh phén, nguén d(’)ng gop lén nong do PM, , trong cdc giai doan nay.
Phan bui thi cap dugc du dodn la c6 dong gop dang ké t6i nong do PM, , vao céc ddt 6 nhiém. Thong tin vé
su dong gop clia cdc nguodn cd y nghia rat l6n trong viéc dinh hinh ké hoach kiém sodt, ting pho hiéu qua véi

cac dot 6 nhiém.

T khoa: PM, , nguon bui, dgt 6 nhiém cao, phdn bui thit cdp.
Nhan bai: 10/3/2021 Stia chita: 18/3/2021; Duyét ding: 22/3/2021.

1. Giéi thiéu chung

ONKK la vin dé dang dugc quan tam do tic dong
bat lgi clia n6 dén moi truong va stic khde cong dong.
Céc chidt ONKK bao gom bui (particulate matter,
aerosol) va cac chdt 6 nhiém dang khi. PM_ . 1a bui c6
duong kinh khi dong hoc 2,5 um, la tac nhan ONKK
dugc quan tdm nhat hién nay. Nhiéu nghién ctu da chi
raanh hudng xdu ctia PM, , 1én stickhde [1, 2]. Gan day,
chat lugng khong khi kém trong nhiéu thoi diém, thé
hién qua Chi s6 chit lugng khong khi - AQI da thu hat
su cht y clia truyén thong trong nudc va qudc té cling
nhu sy quan tdm cta cong doéng. AQI dugc quyét dinh
boi thong s6 thanh phén c6 gid tri chit lugng quy ddi
kém nhit. Hién nay, tai Viét Nam, AQI cht yéu dugc
quyét dinh béi nong do PM, .. Dii liéu do bui PM, , &
Viét Nam rai rac theo ca thoi gian va va khong gian.
Tuy nhién, nhiing két qua do dugc cho thiy nong do
PM, . 6 Vi¢t Nam cao tai nhiéu dia phuong cting nhu
nhiéu thei diém. Vi dynhu trong giai doan 2010 - 2018,
nong do hang ndm sdn c6 ctia PM, tai cdc tram quan

tric qudc gia dat tai Ha N¢i, Phu Tho, Quang Ninh
déu cao hon ngudng cho phép trong Quy chudn quéc
gia la 25 ug/m’, trong khi do, & moét s6 thanh pho khac
nhu Hué, Pa Ning, Khanh Hoa, néng d6 bui PM,,
dat Quy chuén ky thuit qudc gia mic du van cao hon
muc khuyén nghi cia WHO (10 pg/m?®) [3]. Két qua
quan tric [3, 4] va mo hinh, vé tinh déu cho thdy nong
do bui PM, , c6 xu hudng phan viing khong gian ro rét
vGi ndng d6 tai khu vyc mién Béc cao hon mién Nam
va mién Trung. Tai Viét Nam, cdc nghién ctiu vé chat
lugng khong khi cht yéu tip trung tai Ha N¢i, Thanh
phé Ho Chi Minh. Trong khuén khé ctia bai bédo nay,
ching t6i tdng hop va phan tich cac két qua nghién ctiu
vé nguon, yéu t6 dnh hudng lén néng d6 bui PM_ , tai
Ha Noi. Chung t6i cing tdng hgp va phén tich mét s6
két qua nghién ctiu vé cac dgt 6 nhiém bui.

2. O nhiém bui PM,, tai Ha N¢i

Nhiing nghién ctiu d4u tién vé hién trang 6 nhiém
bui ctia Ha No¢i da dugc thuc hién va cong bd vao
khodng nhiing ndm 2000. Nong b6 bui PM, , trung
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binh ndm hodc vai nam tai Ha Noi dugc téng hop tai
Hinh 1. Bén canh d6, két qua dién bién ndéng do bui
PM, . tai tram Nguyén Vin Ci giai doan 2010 - 2018
ciing c6 thé tim thdy trong mot s6 nghién ctu [3, 5].
Nhiing két qua trén cho thdy, nong d6 PM, , trung binh
ndm & Ha Noi cao hon nhiéu lan ngudng khuyén nghi
ctia WHO va hién nay cao gap khoang 1,5 ldn nguéng
quy dinh trong Quy chudn qudc gia. Mic du bo s6 liéu
¢6 dugc chua day du, két qua téng hop & Hinh 1 cho
thdy nong d6 bui PM_, tai Ha Noi khong ting lén trong
giai doan 2000 - 2020 “khac véi xu huéng gia ting nhan
thiic vé ONKK. Néng d6 bui PM, , tai cac do thi ciing
dugc nhén dinh la c6 xu huéng giam [5]. Viéc nong do
bui PM, , tai Ha N6i khong gia tang hay gidm trong khi
dan s6, quy md cac ngudn ndi sinh/lan can nhu giao
thong, cong nghiép va cac ngudn bén ngoai nhu nhiét
dién gia taing dang ké, thé hién hiéu qua cta cdc chinh
sach kiém soat ONKK trong nudc ciing nhu tic dong
cha viéc cai thién chit lugng khong khi cua cac nuéde
khéc trong khu vuc. C6 thé liét ké mot s6 hoat dong
nhdm kiém sodt chét lugng khong khi ctia Viét Nam
ndi chung va Ha Noi ndi riéng nhu sau: That chit quy
chuén/tiéu chudn phat thai, tiéu chudn nhién liéu, ting
cudng quan tric ngudn thai, yéu cdu cdc ngudn thai
16n 1ap dat hé thong quan tric tu dong; Quy hoach vi
tri dat, di doi va déng ctia cac nha may gay 6 nhiém
nghiém trong; Nang cip/cai tao hé thdng giao thong,
phét trién hé thong giao thong cong cong... Tuy nhién,
két qué dat dugc van chua dép ting muc tiéu hién tai
la nong d¢ bui PM, , dat Quy chudn ky thuat quc gia
QCVN 05: 2013/BTNMT (d4y ciing la méc muc tiéu 2
do WHO dé xuit) va ngudng khuyén nghi cia WHO.
Trén thuc t€ khong c6 nhiéu nudc, ké ca khdi cac nude
da phat trién kiém sodt nong do bui PM, , vé€ ngudng
khuyé'n nghi cia WHO. Mot nghién ctiu t6ng két tu
s0 liéu PM, . tai Dai s qudn va Lanh s quén My & 15
thanh pho chau A trong giai doan 2016 - 2018 cho thay,
gid tri trung binh nam tai cac thanh pho nay déu lén
hon muc muc tiéu 2 do WHO dé€ xuét [4]. Tuy nhién,
nhiéu nudc, bao gom cic nude lang giéng trong khu
vuc nhu Trung Quéc ciing da c¢6 nhiing chinh sach can
thiép thanh cong khién nong d6 bui PM,, gidm dan
theo cdc nam [6]. Viéc thiét ké va thuc hién cdc hoat
dong kiém soat nham dua nong d6 bui PM, , dat Quy
chuéin quéc gia, hudng téi viéc dat ngudng khuyén
nghi cia WHO 14 rét can thiét.

Mot s6 nghién ctiu vé stic khoe cong dong cho thay,
bui PM,, c6 dnh hudng 16n dén stc khoe cong dong.
Tiép xuc véi bui trong khong khi xung quanh lam ting
ty 1é nhép vién va tli vong & Viét Nam. Vi dy, T8 chuc
Ganh ndng bénh tat toan cdu udc tinh ring, vao nim
2015, viéc tiép xtc v6i PM,, trong khong khi xung
quanh ¢ Viét Nam lam mat di 806.900 nam song khoe
manh do bénh tat (tuong duong véi 806.900 DALY-
s6 nam séng dugc hiéu chinh theo muc do bénh tat)
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(khodng khong chic chan 95% (UI)) (s6 liéu theo
Cohen va cs [2], xt ly s0 liéu va trich dan bdi tac gia
Nguyén Thi Nhat Thanh va cs [7]. Tt vong do tiép xuc
véi PM, & Viét Nam la 42,2 nghin ca (95% UI) vao
nam 2015 (s6 liéu theo Cohen va cs [2], xti ly s6 liéu va
trich dan bdi Nguyén Thi Nhat Thanh va cs [7]). Ngoai
ra, cac nghién ctiu cling chi ra tic dong ngdn han ctia
PM, , bui d6i véi viéc nhap vién cta tré em [8, 9].

FRAZ S g aE
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A Hinh 1: Nong d bui PM,  tai Ha Noi

Ghi chii: Nong do bui PM trong hai nghién ciiu ctia Hopke va
cs [10] va Cohen va cs [1 1] dmjc xdc dinh bang phuong phdp ldy
mau, cin khoi ligng. Nong d6 bui PM, , tai tram Nguyén Vin
Cix duigc trich xudt tii nghién ciiu [12]. Nong do PM, , tai tram
Nguyén Vin Cir va nong do thu thdp tiw AirNow dvigc quan trdc
bdng cdc thiét bi do ty dong lién tuc

Trong moét ndm, néng d6 bui PM,, tai Ha Noi
thudng cao vao muia déng va thdp vao mua heé [3, 13,
14, 15]. Bién thién nong d6 bui PM,, da dugc nhi¢u
nghién ctiu ching minh 13 lién quan cha yéu dén yéu té
khi tugng va van chuyén dai han [14,16]. Ha Noi ciing
nhu céc khu vuyc khac ctia Viét Nam c6 khi hdu néng
4m gié mua. T4c gia Pham Duy Hién va cs, 2002 ciing
da phan tich dic trung khi tugng anh hudng t6i ONKK
& mién Bic Viét Nam, dugc tém tat nhu sau [17]. Vao
mua dong, diéu kién khi tugng bi tac dong bdi cic dgt
gi6 mua Pong Béc, xudt phat tit cdc khdi cao dp phia
trén Xibia va bién Péng Trung Hoa. Khi gié mua tran
vé, khi ap tang cao, nhiét d6 ha xudng lam cho khong
khi bi th ham, chit 6 nhiém khé phat tén 1én cao va
van chuyén di xa. Tuy theo huéng di ctia khéi khi qua
luc dia hay dai duong ma khong khi sé mang theo it
hay nhiéu hoi 4m. Vao mua he, diéu kién khi tugng
tai mién Bac Viét Nam dugc quyét dinh bdi khéi khi
tif viing 4p sudt cao & bién An Do va vung ap sudt cao
dudi nhiét d6i & bién Pong, mang theo khi &m, mua
nhiét déi. Tuy nhién, mua 16n cht yéu xay ra vao thang
7 va thang 8.

Bién trinh néng d¢ bui PM, _ trong ngay tai 1 di€ém
do nén do thi va 1 diém do giao thong tai Ha Noi
khong c6 dinh (peak) vao gi¢ cao diém [3, 18], phan
anh tuong quan yéu véi nguodn giao thong. Mot nghién



cliu gan déy cho thdy, nong d6 PM, , tai 1 di€m nén do
thi tai Ha Noi, 1 diém ngoai thanh Ha N¢i va 1 diém
tai Thai Nguyén cach xa nhau trong vong ban kinh 60
km vao cac thang mua déng c6 su thang giang, dong
thaoi, cho thdy sy chi phéi rat 16n cta nguoén khu vuc
dén nong do bui PM,  [19]. Cu thé la anh hucng tlc
thoi clia cac ngudn cuc bo bildn at boi sy dong gop clia
nhiéu ngudén phat thii xung quanh dén néng do bui
PM, , cling nhu tich lity bui PM, , trong qud khii do n6
6 thoi gian luu trong khi quyén 16n.

DE€ co6 thé ki€ém soat t6t 6 nhiém bui PM, ., viéc
nghién ctiu nham xdc dinh ré ngudn, cic yéu t6 anh
hudng 1én néng d6 bui 1a rit quan trong, nham tranh
tinh trang d4u tu lang phi hay kiém soat nghiém ngat
thai qud gy anh hudng dén cic hoat dong phit trién
kinh t€ - xa hoi.

3. Nguon/nguyen nhéan hinh thanh bui PM,
va cac yéu t6 anh huéng dén ndng d¢9, thanh phan
bui PM, ,

2.1. Nguon/nguyén nhan hinh thanh bui PM,

Hién nay, c6 hai huéng tiép cin chinh d¢ dinh
lugng miic dong gbp ctia cic ngudn thai hay phéan bd
ngudn (source apportionment) do la: i) Dya vao mo
hinh tiép nhén va ii) Dya vao moé hinh van chuyén
héa hoc (hay con goi la m6 hinh khuyéch tdn). Ngoai
ra con nhiéu phuong phap khac cho phép nhan dang
va phédn nao dinh lugng ngudn thai.

M0 hinh tiép nhén st dung s6 liéu d4u vao la s6
liéu vat ly/hda hoc cta chdt 6 nhiém, dic biét 1a bui
tai noi tiép nhan. C6 hai moé hinh dugc st dung cht
yéu dé€ nhéan dang, dinh lugng mic déng gop cta cac
ngudn (phan bé ngudn), gém: M6 hinh can bang khoi
lugng héa hoc (CMB), nhan t6 héa ma tran duong
(PMF). M6t s6 m6 hinh khac dugc stt dung chu yéu
dé nhan dang ngudn la: M6 hinh phan tich nhén t6
(FA), phan tich thanh phan chinh (PCA)... M6 hinh
phan b ngudn dua trén cin bang vat chit, trong do
khdi lugng ctia tiing chét tai diém tiép nhan bang téng
déng gobp tit cac ngudn. Tl s6 liéu tai noi tiép nhin
va thdng tin ddc trung hoa ly/hda hoc (source profile)
phan b6 ngudn sé duge xdc dinh. C6 ba nghién ctiu
dién hinh da dinh lugng dugc mic déng gop ctia cic
nguén lén noéng d6 PM, , tai Ha Noi déu st dung mo
hinh PMF. Cohen va cs [11] da x4dc dinh mtc dong
gop ctia cdc nguodn vao nong do PM, . 6 Ha Noi (tram
Lang) vao giai doan 2001 - 2008 la: Giao thong (40 £
10)%; bui dit (3.4 £ 2)%; phan sunphat thi cip (7.8 =
10)%; dot sinh khoi (13 £ 6)%; cong nghiép hop kim
sdt va xi mang (19 * 8)%; d6t than (17 £ 7)%. Tac gia
Cao Diing Hai va Nguyén Thi Kim Oanh [16] da x4c
dinh nguén déng gép dén nong do bui PM, , tai mot
diém do hén hgp 6 Ha Noéi vao thoi gian 12/2006 -
2/2007 la: Phén thd cdp hon hgp (40%); nhién liéu
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diesel trong giao thong (10%); ndu an tai h¢ gia dinh
va thuong mai (16%); thi cdp giau sunphat (16%);
tht cdp giau mudi hinh thanh tit nguon bién (11%);
cong nghiép/dot rac (6%); xay dung/bui dat (1%). Két
qua cta hai nghién cttu nay dugc trinh bay ¢ Hinh 2.
Hai nghién ctu ndi trén déu dya trén s6 liéu trong
toan bo khoang thai gian nghién cttu. Trong khi do,
nghién ctiu ctia tac gia Pham Duy Hién va cs 2004
[13] danh gid phan dong gép clia cac ngudn 1én phan
doan bui min, bui thé (trong nghién ctiu nay, hai
phéan doan tuong ting véi bui dudng kinh khi dong
hoc <2,2 va 2,2 - 10 pm) 6 Ha N¢i, tuong Gng véi
cdc nhom khéi khi th6i dén Ha Noi nhu sau: (1) ti
phia Bic di qua luc dia Trung Qudc, (2) tit phia Dong
Béc di qua bién Dong, (3) ti phia Tdy Nam qua ban
dao bong Duong. Muc dich chinh ctia nghién ctiu
la xdc dinh muc anh hudng ctia van chuyén dai han.
Céc ngudn dugc xdc dinh bao gom: Véan chuyén tu
xa; phat thai so cdp ti hoat dong dét sinh khéi tai
dia phuong; bui dat; thd cdp tlii nguén dia phuong;
mudi bién suy gidm Cl; tif phuong tién giao thong va
bui dudng; nguoén tuong ting v4i phén nitrat cht dao
trong bui tho. Két qua cho thdy, cic nguén cé6 muc
dong gop khac nhau vao nong do bui khi khoi khi
dén Ha No¢i xuit phat tii caic huéng khac nhau. Phin
van chuyén ti xa chiém 50%, 34% va 33% noéng do
PM, ., tuong ung v6i khoi khi nhém 1, 2 va 3. Trong
cdc nhém khoéi khi, néng do bui PM, , tuong ting vai
nhém s6 2 ¢ sy dong gép 16n nhat ctia nguodn thi cap
11%. Tu két qua, c6 thé nhan thdy, ngoai phin phat
thai so cdp, van chuyén tii xa, phén thi cip ciing dong
gop dang ké 1én ndng d6 bui. Két qua phan b6 nguén
tl 3 nghién ctiu trén c6 nhiing sy khac biét. Nguyén
nhan dau tién lién quan dén thoi gian va dia diém do
dac. Su déng gop cta cac ngudn c6 thé thay dai theo
thoi gian va khong gian. Nguyén nhan tht hai lién
quan dén loai thong s6 thanh phan buyi dua vao mo
hinh. Vi du nhu truéng hgp cac thanh phan hoa hoc
dién hinh ctia mét ngudn nhat dinh khong dugc dua
vao mo hinh thi ¢6 thé m6 hinh sé khong thé nhin
dang dugc ngudn d6. Do d9d, su khac biét trong loai
thanh phén bui dugc st dung trong ba nghién ctiu
trén ciing c6 thé gép phén dan dén sy khac biét trong
nhén dang va phan b8 ngudn.

Hién nay chua cé nhiéu nghién ctu st dung mo
hinh van chuyén héa hoc dé xac dinh nguén ONKK &
Ha No¢i do sy thiéu hut cac s6 liéu kiém ké chinh xac.
Mot bdo cdo vé ngudn ctia bui PM,, dya trén mé hinh
GAINS da xdc dinh mtic déng gop ctia cdc ngudn ndi
sinh va bén ngoai bao gdm: Nguén ty nhién va cac
nguodn khéc; nhiét dién va gia nhiét; cong nghiép 16n;
cdng nghiép nho; d6t dan dung; giao thong; dot rac
nong nghiép; sti dung phan bén va vat nu6i trong
nong nghiép; rac thai [20].
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Su déng gbép clia ngudn nhiét dién dot than 1én
nong do6 bui tai Ha Noi la mot dé€ tai dugce tranh luan
rdt nhiéu trén cac phuong tién thong tin dai chiing
va mang xa hoi tai Viét Nam. Trong 3 mo hinh tiép
nhén da trinh bay & trén, chi ¢4 1 mo6 hinh thé hién
miuic dd dong gop chua nguodn dét nhiét dién dét than
nam trong phdn dét than ndéi chung la (17 + 7)%
[11]. Mot nghién ctiu stt dung md hinh van chuyén
héa hoc GEOS-Chem da tinh toan cac nha may nhiét
dién than ¢ Viét Nam dong g(’)p 3 pg/m’ (trung binh
nam) lén néng do PM,, & mién Bac Viét Nam vao
nam 2011 [21]. Bén canh doé, mot nghién ctu su
dung mo6 hinh quy dao khéi khi HYSPLIT, PMF véi
bd s6 liéu nhu nghién cdu [11] (thoi diém 2001 -
2008) da xac dinh s6 ngay 6 nhiém bdi ngudn dot
than 1a 25 trong s6 748 ngay nghién ctu [22]. Tiéu
chi dé€ xac dinh nhiing ngay 6 nhiém bdi nguén dot
than 1a khi mtc déng goép ctia ngudn nay lén noéng do
bui PM, > 30 pg/m’. Cé 3 nha mdy nhiét dién Viét
Nam va 7 nha mdy Trung Qudéc ndm trong quy dao
ctia cac khoi khi t6i Ha Noi vao ngay 6 nhiém do dét
than. Nhiing nha mdy khdc c6 tin suét khoi khi nay
di qua khong dédng ké. Tén sudt cdc khoi khi di qua 3
nha mady tai Viét Nam 1a 15%.

Céc thong tin trén ddy cho thiy, thong tin/s6 liéu
vé nguén dong goép dén nong do bui PM,, tai Ha
No¢i chua day da, dac biét la nhiing s6 liéu méi. Do
chinh xdc ctia céc s6 liéu cing can dugc cai thién. D€
c6 thé thu dugc s6 liéu t6t vé ngudn déng goép 1én
bui PM, ,vi¢c chudn héa hoat dong kiém ké nguon
thai chlnh dé lam di liéu ddu vao cho mo hinh van
chuyén hoa hoc la rat can thiét. Ngoai ra ciing cén
tiép tuc tién hanh quan tric/phéan tich dic tinh hoa
ly ctia bui d€ lam d4u vao cho mo hinh tiép nhén.

3.2. Cdc yéu té anh huéng dén nong do

va thanh phdn ciia bui PM,

ba c6 nhiéu nghién ctiu cho thdy dnh hudng cta
cdc yéu t6 khi tugng 1én bién thién nong do bui PM,
[14, 16, 17, 18]. Mt nghién ctu st dung m6 hinh
héi quy cho thdy, c6 nhiéu théng s6 khi tugng anh
hudng dén bién thién néng do bui, trong do, tdc
do gi6 va nhiét do la anh hudéng ding ké dén bién
thién theo ngay ctia nong do bui PM, ; mua va do
dm tuong d6i c¢é anh hudng ddng ké dén bién thién
theo ngay ctia PM,,  [17]. Mot s6 nghién ctiu da xac
dinh tinh quy luéat ctia hién tugng taing néng do mot
s6 chat ONKK sau mdi dgt gi6 lanh tran vé (cold
surge) [14, 18]. Nghién ctiu cang chi ra rang, diéu
kién khi tugng bat lgi, bao gdbm nghich nhiét dan dén
viéc gia ting ndng do chdt ONKK trong dgt 6 nhiém
[14]. Viéc gia ting nong do chit 6 nhiém sau mdi dgt
gio6 lanh tran vé ciing dugc ghi nhén tai mot s6 nudc
xung quanh.
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4. Nghién citu tai Viét Nam va trong khu vuc

vé cac dgt 6 nhiém va nguyén nhan/co ché hinh thanh
4.1. Nghién ciiu trong khu viic

Trong khu vuc da cé nhiéu nghién ctiu vé nong
do, thanh phéan, co ché va anh hudng dén stic khoe
ctia céc dgt 6 nhiém hay khéi mu (haze).

Tai Trung Qudc, sau su kién xay ra cac dgt nong
d6 6 nhiém cao kéo dai vdo nim 2013, nhiéu nha
khoa hoc da tip trung tim hiéu dic trung nong do
va cd ché khién cho néng d6 bui ting cao vao cac
dot 6 nhiém [23]. Két qua cho thiy, tai nhiéu dia
phuong, mtic dong gép cuia phan thi cdp 1én nong
d¢ bui PM,, vao cic dgt 6 nhiém Ié6n hon thoi di€ém
binh thuong. Hay néi cach khac, viéc hinh thanh bui
thtt cdp voi téc do cao hon da gép phan lam gia tang
dang ké nong do trong cac dgt 6 nhiém. Diéu kién
khi tugng anh hudéng 1én téc do hinh thanh bui thi
cdp ciing da dugc nghién ctiu. Mot nghién ctiu gan
day tai qudc gia nay cho théy, phan 6 nhiém thi cip
htiu co va vo co chiém uu thé trong cic dgt 6 nhiém
v6i do dm cao, trong khi d6, phan so cdp chiém uu
thé trong cdc dgt 6 nhiém véi dd &m thdp va diéu kién
khi tugng tu dong [24].

Mot nghién ctiu tai Malaixia ciing cho théy, vao
giai doan khoi mu, phan thi cdp vo co dong gop 1én
nong do bui PM, , nhiéu hon 2, 3 lan so véi giai doan
trudc va sau do [25].

4.2. Nghién citu tai Viét Nam

Ha Noi c6 nhiéu ngay nong do PM, _ cao hon mtic
quy dinh trong Quy chuin la 50 pug/m® [4]. Nhiing
dgt 6 nhiém (episode) bui, véi tiéu chi 1a ndng do
bui PM,, > 100 pg/m’ xdy ra 13 lan trong thoi gian
10/2016 3/2017 [19]. Vao mo6t dot 6 nhiém dugc
phan tich, nong d6 bui PM, , ting cao vao ban dém,
mudn hon vai gio so véi thoi diém nong do CO ting
cao [19]. Néu diéu kién khi tugng ti dong chi don
thua‘in lam cdc chét 6 nhiém tich tu lai thi néng dé

M, ., CO phii ting dong thoi. Viéc néng do PM,
tang cao sau CO goi y kha nang tdc do 16n 1én va
hinh thanh cta bui dugc tang 1én. Sy gia ting t6c do
phéan 1’Ing tao thanh phan thu cip dugc du dodn. Mic
dong gép ctia phan thi cdp 1én nong do bui PM,
vao cac dgt 6 nhiém c6 thé dugc ddnh gid dua Vao
két qua phan tich néng do bui trong giai doan nay.
Tuy nhién, hién nay chua c6 cong bs nao vé bo s6
liéu nay.

Dé c6 thé tng phd/kiém sodt cac dgt 6 nhiém
nodng do cao, viéc hiéu rd co ché hinh thanh cic dot 6
nhiém nay la rdt quan trong. Trong trudng hgp phén
bui thi cdp déng gop dang ké 1én ndng do bui vao cic
dgt 6 nhiém thi viéc kiém soat cac khi tién chat hinh
thanh nén phén bui thd cdp rit quan trong.



5. Két luan

Téng quan nay da téng hgp va phén tich hién
trang, nguodn, cic yéu t6 anh hudng dén ndéng do
bui PM, , tai Ha Noi. Trong thoi gian qua, ndng do
PM, , trung binh nam tai Ha N¢i lu6n cao hon Quy
chuin ky thuat quéc gia, QCVN 05:2013/BTNMT
va muc khuyén nghi cia WHO. Nong d¢ bui PM,
khong c6 xu huéng ting lén nhung cin dugc tiép
tuc kiém sodt d€ dat muc quy dinh trong Quy chuin
va tién t6i dat mic khuyén nghi cia WHO. Bén
canh cdc nguon tai cho, nong d6 PM, ., dugc dong
g6p bdi van chuyén tui xa va phan bui thi cép. Bién
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HANOI: A REVIEW

ABSTRACT
Air pollution, especially PM, ,
environment and public health. PM,

OCCURRENCE, SOURCES AND AFFECTED FACTORS OF PM,

has recently raised a great concern due to its adverse effects on the
, is particulate matter with an aerodynamic diameter less than or equal

IN

Ly Bich Thuy*, Van Dieu Anh
School of Environmental Science and Technology

to 2.5 um. PM, , causes serious health effects and economic impacts worldwide. In Vietnam, the monitoring
data showed that the annual PM, ;| concentration in many places was higher than the permitted levels of
national technical regulation, QCVN 05:2013/BTNMT (25 pg/m’) and recommendation level of World
Health Organization (WHO) (10 pug/m®). Daily concentration of PM, , also exceeded the permitted values of
national regulation (50 pg/m?®) and the recommendation level of WHO (25 pug/m’) in many days of the year.
Studies showed that beside the primary sources there were contribution of long-range transportation and
secondary formation to PM, | concentrations in Hanoi. The occurrence of pollution episodes with high PM,
concentration (e.g. >100 pg/m3) has been reported, but the information on the composition and sources of
PM, . in these periods has not been reported yet. Secondary formation is assumed to have a large contribution
to PM, , concentration in pollution episodes. Source apportionment of PM, , pollution is important to plan
effective pollution control.

Key words: PM, , sources, episode, secondary particulate matter.
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