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Bai nghién ciiu

Su thay ddi ndng do va xac dinh nguén phat thai ctia cacion va
kim loai bam trén bui lo Iiing tai khu vuc trung tdm Thanh phé H6
Chi Minh

Tran Phuéc Tan, Nguyén Thi Tuyét Nam®

TOM TAT

O nhiém khong khi tai cac dé thi Ién ludn 18 van dé thach thic do anh hudng tiéu cuc dén suic
khde con ngudi. Nghién ctiu nay dugc thuc hién nham danh gia ndng dé clia mét s6 chat & nhiém
khong khiva xac dinh ngudn thai ctia bui tai thanh phé HS Chi Minh bang mé hinh PMF (Positive
Matrix Factorization). Cac chat 6 nhiém khong khi dugc xem xét bao gébm céc chat dang khi (SO,
HNO3, HCl, NH3) va cac ion bam trong bui (S042~, NO3~, CI=, NH4 T, Nat, Mg?t, K+, Ca2t). Du
liéu nghién ctiu dugc thu thap t&r mang Iusi quan tréc lIdng dong axit vung Bong A (EANET - Acid
Deposition Monitoring Network in East Asia). Két qua cho thdy néng do cac chat 6 nhiém co xu
hudng ting vao mua kho va gidm vao mua mua. Trong s6 cac ion, SO42~ va NO3 ~chiém uu thé
vGi nguén phat thai chi yéu tir hoat ddng giao thong va dét nhién liéu héa thach. Cac yéu t6 khi
tugng nhu hudng gié, lugng mua, dd am va thai gian ndng déu co tuong quan nghich véi ndng
do6 clia cac chat 6 nhiém dang khi va cac ion bam trong bui. Két qua phan tich t& méd hinh PMF
chira rang vao mua kho, su hinh thanh clia cac aerosol thir cap c6 thé dong gop vao ham luong
bui. Bén canh do, hoat déng giao théng van tai va dot nhién liéu hoa thach cling 6 thé la nhimng
ngudn phat thai bui chinh trong ca hai mua. Nhiing két qua ti nghién ctu nay gop phan gia nang
cao hiéu biét vé thuc trang & nhiém bui tai thanh phd H6 Chi Minh, tir d6 cung cép co s& khoa hoc
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hé trg cac bién phap kiém soét va giam thiéu & nhiém khong khi tai khu vuc.

Tu khoa: Bui, kim loai, ions, nguén thai, PMF

GIGI THIEU

O nhiém khong khi 14 mot van dé toan ciu nghiém
trong, c6 thé anh hudng siu rong dén stic khoe con
ngudi va moi trudng. Cdc chit 6 nhiém khong khi
cht yéu phét sinh tit hoat dong céng nghiép, giao
thong, sinh hoat va nong nghiép. Nhiing chit nay
c6 thé 1am suy gidm chit lugng khong khi, giy ra cic
bénh vé phdi, tim mach va ung thu, dic biét 1a bui 6
nhiém trong khong khi. Bui (PM - particulate mat-
ter) thudng biét dén la mot hdn hgp cic hat vo co va
hiiu co ton tai § dang hat ran, dugc phét sinh tit nhiéu
ngudn théi khac nhau va c6 thé § dang lo ling trong
khong khi. Aerosol 12 hon hgp gém céc hat rdn bao
gom bui hodc giot 1ong c6 kich thudc rdt nho (co kich
thudc tii vai nanomet dén vai chuc micromet) lo ling
trong khong khi. Cac hat bui c6 thé c6 kich thudc
rdt nho, ching han nhu nho hon 10 pm va c6 thé dé
dang xAm nhép vao hé ho hép, gy anh hudng dén stic
khoe con ngusi'. Ngoai ra, sy gia ting ham lugng bui,
chéng han nhu byi min ¢6 kich thuéc hat nhé hon 2,5
um c6 thélam gidm hodc han ché tdm nhin, din dén

su nguy hiém trong qua trinh tham gia giao thong.

Céc chdt 6 nhiém khong khi ¢ dang khi, vi du nhu
sulfua dioxit (SO;), amoniac (NH3), ciing c6 thé anh
hudng dén moi truong. SO, va NHj3 la tién chat gop
phén tao ra aerosol v6 co thii cdp (SIA - secondary in-
organic aerosol) thong qua phén ting quang héa, dan
dén su hinh thanh cta céc ion nhu sulfate (50427)
va amoni (NH,*) bam trong céc hat bui®. SO, va
nhiing chit 6 nhiém dang khi khéc nhu axit clorua
(HCI) va axit nitric (HNO3) c6 thé gbp phan vao sy
hinh thanh hién tugng mua axit, lam suy thodi dit,
nudc, hé sinh thai, dong thoi gy ra cac hién tugng
suong mu quang hda, lam giam tdm nhin va tic dong
dén khi hau. Ngoai ra cdc ion bdm trong hat bui PM
nhu 1a SO4>~, NO3;~, CI-, NH4+, Nat, K+, Mg?*
va Ca®* 14 cac chit c6 hai d6i véi stic khde con ngusi
va c6 thé gay ra cic bénh lién quan t6i dudng ho hip
nhu hen suyén, dong thdi ting nguy co mac bénh tim
mach?3.

Mo hinh PMF (Positive Matrix Factorization) dugc
biét dén nhu mot cong cu hiéu qua trong viéc phan
tich ngudn géc va xdc dinh miic dong gép ctia cic
ngudn phat thai vao moi trudng. Day la mot ky thuat
thong ké cho phép tach di liéu quan tric thanh cac
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yéu td dic trung (factor profiles) va ty 1é dong goép
cua tling yéu té (factor contributions) ma khong cin
thong tin gia dinh ban d4u vé nguén . So véi cac cong
cu phan tich ngu6n khac nhu Phén tich thanh phin
chinh (Principal component analysis - PCA) hay m6
hinh Cén bang khéi lugng héa hoc (Chemical Mass
Balance - CMB), m6 hinh PMF cho thdy uu thé vugt
troi vé do chinh xdc va kha nang nhén dién ngudn.
Ching han nhu nghién ctiu so sanh tai chau Au (Tay
Ban Nha va Y)° da chi ra ring PMF cho két qui phan
tich nguon tdt va tin cdy hon PCA. Ngoai ra, nghién
ctiu tai bang Georgia (Hoa Ky) ciing khing dinh PMF
c6 d96 linh hoat va dé ving dung cao hon so v6i mo
hinh CMB®.

Hién nay, PMF da va dang dugc ting dung rong rai tai
nhiéu qudc gia d€ xdc dinh nguén phat thai 6 nhiém.
Tai Seoul (Han Quéc), mot nghién ctiu da thu thép
mau bui min PM; 5 va st dung m6 hinh PMF dé€ xac
dinh 09 ngu6én phat thai chinh’, trong d6 giao thong
cung v6i sulfate va nitrate thi cdp chiém ty 1é cao nhét.
Tai Trung Qudc, cac nghién ctiu & Thién Tan va Lan
Chéu ciing cho thdy PM; 5 cht yéu dugc phat thai ti
cac hoat dong giao thong vén tai, d6t than, hoat dong
cong nghiép, mudi bién, bui dudng va céc thanh phan
thti cip nhu sulfate va nitrate. G Dong Nam A, nghién
ctu tai Bandung (Indonesia) 8 trong giai doan 2001-
2007 v6i 367 mau bui min (PM, 5) va bui thé (PM()
da cho thdy su khdc biét theo mua: trong mua kho,
bui cht yéu chiu anh hudng ti aerosol thi cip, cong
nghiép ma dién, giao thong va d6t sinh khoi; vao mua
muia lai bi chi phoéi bdi giao thong, aerosol thi cdp,
cong nghiép giau sunfat va bui xay dung. Tai Viét
Nam, m6 hinh PMF ciing da dugc 4p dung trong cac
nghién ctiu vé 6 nhiém khong khi. G Ha Noi, nghién
ctu ctia Pham Duy Hién va cong su (2021) da xac
dinh 07 nguén chinh déng gép vao néng d6 PM; o va
PM,; 5, bao gdm aerosol van chuyén xa, bui tdi lo lting,
khi thai giao thong so cép, tro bay, d6t sinh khoi, bui
x4y dung va mudi bién . Trong dé, giao thong va cac
nguodn thid cép la hai nhém dong gop 16n nhit.
Thanh phé H6 Chi Minh (Tp.HCM) la mét trong
nhiing thanh phé 16n cta Viét Nam, tai day c6 mat
do6 dan cu cao va tap trung dong cac khu cong nghiép,
khu ché xuét va nhiéu coéng ty 16n nho. Chinh vi
vay, su 6 nhiém khong khi tai thanh phé nay la mot
trong nhiing vin dé cip bach vé moi trudng, dic biét
su 6 nhiém bui, ching han nhu PMj( va PM, 5 ludn
& muc kha cao, trung binh cdc ndm trd lai day déu
vugt ngudng gii han cia WHO '>!! va Quy chuén
ky thuat quéc gia vé chét lugng khong khi'?13, Vi thé
viéc danh gia néng do va xdc dinh nguén phat thai ciia
céc chat 6 nhiém khong khi 1a rt can thiét nham gép

phén d€ bao vé moi trudng ciing nhu la stic khoe cta
ngudi dan tai thanh pho.

Nghién cttu nay nham danh gia ndng d6 va xac dinh
nguén thai ctia cac chit 6 nhiém trong khong khi
tai Tp.HCM, bao gom céc chit & dang khi nhu SO,
HNO3, HCI va NH3 ciing véi bui dang hat lo lting
(TSP) trong khong khi c6 chiia cac ion SO42*, NO5;—,
Cl~,NH4 ", Na*, KT, Mg?*, Ca>*. Céc chét nay gép
phén trong viéc tim hi€u ngu6n thai gay ra 6 nhiém
khong khi 6 Tp.HCM vi mdi chat va méi ion déu c6
ddc trung riéng dai dién cho nguo6n thai. Ngoai ra,
viéc xem xét va ddnh gid ndng d6 cac chit nay la quan
trong vi ching cling 1a nhiing tic nhan gay ra dnh
hudng t6i stic khoe ctia nhiing ngudi dan trong thanh
phd.

DU LIEU VA PHUONG PHAP NGHIEN
cuu

Phuong phap thu thap dit liéu

Dii liéu néng d6 cta cac chat khi (SO,, HNO3, HCI,
NH3) va cdc ion trong bui téng TSP (8042, NO; ™,
Cl~, NH4F, Nat, K, Mg?", Ca®*) tai Tp.HCM
dugc thu thap ti mang ludi quan trac EANET (Acid
Deposition Monitoring Network in East Asia) (https:/
/www.eanet.asia/). Giai doan thu thép di liéu tit nam
2014 dén ndm 2023. Vi tri thu mau c6 vi d6 10° 47
04”N, kinh d6 106° 42’ 00”E, d6 cao la 5 m so véi muc
nuéc bién ' (Hinh 1). Ngoai ra, thé tich 14y mau 1a tu
1 - 2 lit/phut va tn suét thu mau 1a mbi tudn mot 14n,
bét d4u vao mbi 9 git sang thii hai hang tun !>16.
Theo EANET 7, mau khi va bui dugc thu thap bing
thiét bi thu mau gém 4 tang gidy loc (filter pack). Khi
thu mau, khong khi di qua gidy loc d4u tién (F0) thi
céac hat bui dugc giti lai. Cac chit khi bao gom HNO3,
SO,, HCI, va NH3 dugc giii lai ¢ gidy loc thu 2 (F1).
Gidly loc thi 3 (F2) va thtt 4 (F3) dugc tdém dung dich
kiém va axit va dugc diing d€ thu SO, va HCI (d6i véi
gidy loc F2) va NHj3 (d6i véi gidy loc F3) con sot lai
trong dong khi di vao thiét bi thu mau. Céc ion co
trong gidy loc FO va F1 (8042*, NOs3—, ClI—, NH4 T,
Nat, KT, Ca2t, Mg2+) dugc tach chiét bang mdy lic
hodc bé siéu 4m trong 20 phut véi nudc khi ion va
dugc phan tich bing mdy sic ky ion (IC - Ion Chro-
matography). Tiép dén SO4>~ va Cl~ trong gidy loc
F2 dugc chiét bing dung dich H,0, 0.05% va NHy "
trong gidy loc F3 dugc tich bing cich dung nudc khit
ion ',

Tiép dén, cic dit liéu vé cac diéu kién khi tugng tai
khu viyc nghién ctiu, bao gom thanh phén gié u va
v tai d§ cao 10 m va d9 cao ting khi quyén (PBLH),
dugc thu thap ti dit liéu ERA5 do Co quan Dich vu
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Hinh 1: Vi tri quan trac cac chat khi va ion trong bui. [Ngu6n: Google Earth]

Thai tiét Chau Au (ECMWF - European Centre for
Medium-Range Weather Forecasts) cung cép (https:
//cds.climate.copernicus.eu). Trong d6, thanh phédn
gi6 u biéu thi hudng gié theo truc Dong - Tay (u > 0
khi gi6 théi ti Tay sang Dong va u < 0 khi gio6 théi tu
Pong sang Tay). Thanh phén gié v biéu thi hudng gi6
theo truc Bac-Nam (v > 0 khi gié théi tit Nam 1én Béc
va v < 0 khi gi6 théi tit Bic xuéng Nam). Dit liéu khi
tugng dugc thu thap tit nam 2014 cho dén nam 2023
va dugc chinh vé€ mui gi¢ Viét Nam (UTC+7) trudc
khi sti dung. Ngoai ra, gia tri cia thanh phan gié u va
v dugc stt dung dé€ tinh van tdc gié va hudng gi6 dua
vao cong thiic (1) va (2). Bén canh do, cac dii liéu vé
diéu kién khi tugng khdc, gobm nhiét d6 khong khi, d6
4m tuong doi, lugng mua, va thdi gian ning, tai khu
viic nghién ctiu trong giai doan nghién ctiu dugc thu
thap tit mang ludi quan tric EANET (https://www.ea
net.asia/).

Cong thtc tinh hudng gié va téc d6 gié dudc trinh
bay nhu sau '%:

Téc dp gi6 = \/u3,+13, (1)

. 1
Huéng gio =180 + % x atan?2 (u,v) (2)

Phuaong phap xt ly dix liéu

Phuong phdp vé dé thi hoa gié

DE ho trg viéc danh gid ndng do va xdc dinh ngudn
thai ctia cdc chdt 6 nhiém, nghién ctu tién hanh vé
d6 thi hoa gié dua vao hudng gi6 va t6c do gié da
tinh toan theo cong thiic (1) va (2). Phan mém WR-
PLOT View (Lakes Environmental Software, USA),
phién ban 8.0.2 dugc sti dung dé vé d6 thi hoa gio.

Phuong phdp d dnh gid néng dé chdt é nhiém
Nghién ctiu nay danh gia néng d6 ctia cac ion trong
bui dya vao mot s6 thong sé bao gom 5S04~ (sea
salt SO42~ - sufat tit mudi bién), nssSO42~ (non-sea
salt SO42~ - sulfat khong tit mudi bién), NR (neutral-
ization ratio — Ti 1¢ ciia NH, ™ so véi t8ng clia SO4%~
va NO3 ™), excess NHy ™ (ammonium du thtia), SOR
(Sulfur Oxidation Ratio - Ti 1é¢ danh gid mic do oxy
héa ctia SO, thanh SO427), va ty 16 NH,+/S0,2.
Cong thiic d€ tinh cic thong s6 nay dugc trinh bay

nhu sau '’
58803~ = 0,25 x [Na+] 3)
nssSO;~ = [SOﬁ_]—ssSO4_ (4)
[VH,]
NR=—t—41 5
’ ©)
[s0%7] + [Ny |

[nssSOi_]

SOR = (6)

[nssso?;] +[50,]

Két qua tinh todn gid tri NR gin bing 1 cho thdy
amonium trung hoa gin nhu hoan toan sulfat va ni-
trat. NR 16n hon 1 thé hién sy du thita amonium va
ngugclai '°. Thong s6 SOR c6 thé dugc dung d€ ddnh
gia miic d6 quang héa ctia khi SO, thanh dang ion
nssSO,42~ trong bui. Gia tri SOR cing cao cho thdy
cang c6 nhiéu aerosol thi cip chia sulfat dugc hinh
thanh tUi sy oxy héa quang héa ctia khi SO, 0.
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Phuong phdp phan tich tuong quan

Dé danh gid méi tuong quan gitia néng do cic chit
6 nhiém va cic yéu t6 khi tugng, nghién ctu 4p
dung phén tich tuong quan Spearman. Hé¢ s6 tuong
quan hang Spearman la mot phép kiém dinh théng
ké khong tham s6, dugc stt dung d€ do ludng mitc do
va chiéu hudng cia m6i quan hé don diéu gida hai
bién. Gid tri ctia hé s6 tuong quan 16n hon 0 nghia la
hai bién cé tuong quan thudn (cling ting hodc cliing
giam). Ngugc lai, hé s6 tuong quan c6 gid tri nho
hon 0 thé hién hai bién ¢6 tuong quan nghich (1 bién
tang/giam va bién con lai gidam/tang). Hé s6 tuong
quan cang tién 1 hodc -1 nghia la tuong quan gitia hai
bién cang manh, cang tién vé 0 thé hién hai bién c6
tuong quan yéu. Coéng thtic tinh hé s6 tuong quan

Spearman dugc biéu dién nhu sau?':

6).d;

n(n?—1)

b1 7)

Trong do:

p: hé s6 tuong quan hang Spearman

n: s6 cdp gia tri quan sat

diz: hiéu s6 gitia hai hang (rank) cta tling cdp gid tri
DE tryc quan héa két qua phén tich Spearman, phén
mém R va thu vién openair’? da dugc stt dung.

Phuong phdp chay mé hinh PMF

Mo hinh PMF (Positive Matrix Factorization, USA)
dugc st dung d€ xdc dinh ngudn thai bui c¢6 chia cic
ion da quan tric. M6 hinh PMF phén tich di liéu
quan trac thanh ma trin thé hién ddc trung ngudn
6 nhiém va ma tran thé hién mutc d6 dong gop cua
tiing nguon. Noéng d6 cuia cic ion trong bui, bao gom
$0427,NO3~, Cl~,NH4F, Nat, K, Mg?t, va Ca?*
dugc dung dé chay mo6 hinh PME M6 hinh PMF phan

tich dit liéu quan tric dya vio cic cong thic sau?*:

xXij = Yo 18ikSij +€ij (8)

Trong do:

x;j 1a gid tri ddi liéu quan sat thyc t€ tai mau i va loai j.
gix la gid tri trong ma trdn G, dai dién cho su déng gop
clia mau i vao yéu t6 k.

fij 12 gid tri trong ma tran F, dai dién cho dic trung
ctia yéu to k déi véi loai j.

e;j la phan du, tiic 1a su chénh léch gitia gia tri thuc té
va gid tri du doan tii mé hinh.

Sai s6 ctia m6 hinh PMF dugc tinh todn theo cong
thc sau:

m |:xij -Yi, gikfkj:| ©)

=y
0 Zvt:l j=1 Wij

Trong do:

Q 13 ham muc tiéu (objective function) can dugc tdi
thi€u hda trong mo6 hinh PME

x;j 1a gia tri di liéu quan sét thuc té tai mau i va loai j.
gix 1a gid tri trong ma trén G, dai dién cho su déng gép
clia mau i vao yéu td j.

fij 1a gid tri trong ma tran F, dai dién cho déc trung
ctia yéu t6 k d6i véi loai j.

Hij 1a d6 khong chic chan (uncertainty) ctia gia tri
quan sat x; ;.

Mb hinh PMF st dung céc cong thic trén d€ phan
tich va t6i uu hoa sao cho su chénh léch (error) gitia
di liéu thuc té€ va di liéu mo hinh hoa 1a thdp nhat.
Viéc t6i thiéu hda ham muc tiéu Q sé gitp tim ra s6
lugng cic ngudn thai (factors) hop ly. D€ danh gia su
6n dinh ctia mo hinh PME nghién ctiu nay st dung
phuong phap bootstrap (BS). Phuong phép nay tao
nhiéu tip di liéu ngu nhién ti di liéu ban d4u bing
cdch 14y mau lai c6 hoan lai (resampling with replace-
ment). Bootstrap dugc chay bang mé hinh PMF dua
trén cac két qua phan tich nguén thai tii mo hinh. Sy
6n dinh ctia PMF dugc dédnh gia dua vao su so sanh
thanh phan héa hoc ctia tiing ngudn ldp lai qua boot-
strap va thanh phén héa hoc ctia ngu6n ban dau. Néu
khong c6 su khac biét gitia hai thanh phan nay thi mé
hinh dugc xem 14 6n dinh va két qua phan tich ngudn
thai (factor) dugc lya chon dé€ tién hanh xac dinh cic
ngudn nay.

Trong nghién ctiu nay, mé hinh PMF dugc chay nhiéu
phuong an véi s6 lugng nguodn thai (factor) dugc xem
xét la tit 2 dén 7. DAGi v6i mdi loai s6 lugng ngudn
thai, mo hinh PMF dugc chay 20 lan d€ tim ra lan
chay c6 gid tri Q tdt nhat, sau d6 Bootstrap dugc chay
100 1an dé danh gia sy 6n dinh ctia moé hinh. Dya vao
két qua ctia gid tri Q va Bootstrap, s6 lugng ngudn
thai (factor) phtt hgp sé dugc xdc dinh. Viéc danh
gid su 6n dinh ctia mo6 hinh PMF c¢6 thé dya vao gid
tri cia Q, bao gém Qrrues Qrobust> Va Qexpecled~ Qrrue
danh gid mitc d6 phu hgp (goodness of fit) gita di
liéu néng d6 dau vao va di liéu néng do do mo hinh
PMF mo phong. Gi tri Qopusy dugc md hinh PMF
tinh todn tuong tu nhu Q. tuy nhién cac gia tri
noéng do ngoai lai (outlier) dugc loai bé. Bén canh
d6, Qexpectea 12 gid tri Q ly tudng khi mo hinh PMF
md phong dii liéu ndng dé dau vao mdt cach t6i vu.
S6 lugng nguodn thai (factor) phut hgp dugce lua chon
dya vao sy suy gidm gid tri ciia Q khi thay déi s6
ngudn (factor) 23, Ngoai dya vao gid tri Q, nghién ctiu
ciing lua chon s6 lugng ngudn thai (factor) phu hgp
dua vao két qua chay bootstrap. Két qua mo hinh véi
n nguén thai (factor) dugc xem 1a 8n dinh khi nong
d0 cdc chat 6 nhiém ctia #n ngudn tit bootstrap khép
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hoan toan véi ndng do ctia cac chit trong n ngudn thai
(factor) ban dau (unmapped=0).

Do khong chic chdn (uncertainty) ctia tiing chit dugc
xac dinh duya gi6i han phat hién ctia phuong phap
(method detection limit - MDL)?3. Déi véi trudng
hgp ndéng doé cac chit nho hon gia tri MDL thi do
khéng chic chin dugc udc tinh dya theo cong thic
sau.

. 5
Do khong chac chan = 3 xMDL (10)
v6i MDL la giéi han phat hién cta phuong phap.
Trudng hop nong do cac chit 16n hon gia tri MDL
thi d6 khong chdc chin dugc udce tinh theo céch sau.

DG khéng chic chin =/ (sai S6 ty 1¢ x néng d )2+ (0,5 x MDL)2

(1m)
Vi sai s6 ty 1€ (error fraction) la phén tram sai s6 gén
v6i méi chit. Cac gid tri MDL dugc tham khao tit day
va do khong chic chén cua céc chit duge udc tinh dao
dong trong khoang 0.001 - 0.1.

KET QUA VA THAO LUAN

Panh gia néng dd cua chat 6 nhiém dang
khi va ion trong bui tai Tp.HCM

Nhin chung, nong d¢ ctia cac chit khi 6 nhiém c6 xu
huéng thay d6i qua cdc ndm khong 6n dinh (Hinh 2a).
D6ivdi céc chdt 6 nhiém dang khi, ndng d6 trung binh
giai doan ndm 2014-2023 ctia NH3 va NO; lan lugt
1a 2,79+0,65 pg/m? va 1,03+£0,32 pg/m3. Két qua
ciing cho thdy néng d¢ trung binh nadm ctia SO, la
2,0441,22 pg/m>, dao dong tit 0,62 dén 6,56 ug/m?
va dat ngudng gia tri giéi han theo Quy chudn qudc
gia vé€ chét lugng khong khi (QCVN 05:2023/BT-
NMT) va T8 chtic Y t& Thé giéi (WHO) 2. Déi véi cic
ion, ion SO42* va NO3~ chiém thanh phan cao nhét
trong bui tai Tp.HCM vé6i ndng d6 trung binh 14n lugt
125,4241,19v24,2341,25 ug/m>. Cacion c6 néng do
thdp nhét 1a Mg?* va K* véi néng do trung binh Ian
lugt 14 0,5940,2 v4 0,77 + 0,29 ug/m>. Nhin chung,
su thay d6i n6ng do ctia da s céc ion bam trong bui
tuong d6i dn dinh qua céc ndm ti ndm 2014 dén nim
2023. Tuy nhién, ndng d6 ciia mot s6 ion bao gém
CaZt, I, NO;3;~ va SO42* c6 xu hudng tang tii ndm
2016 dén nam 2020, sau d6 giam vao cac nam 2021,
2022 va tang lai vao ndm 2023 (Hinh 2b). Su suy giam
ndng do cta cac ion nay trong giai doan nam 2021 va
ndm 2022 c6 thé do dnh hudng ctia dich COVID-19
lam gidm hoat dong cta cdc qua trinh cong nghiép,
hoat dong giao thong, sinh hoat, tit d6 lam giam sy
phdt thai cta cdc ion nay. Ngoai ra, noéng d6 cua
céc ion SO42~ va NO3~ thudng dugc ghi nhan la
chiém ty1é dong gép 16n hon so véi cac ion khac trong

nhiéu nghién ctu vé 6 nhiém khong khi tai cic do thi
16n, dién hinh nhu Bandung (Indonesia) 8 Lan Chau,
Trung Quéc?®, cling nhu & mot nghién ctu tai Thanh
phé H6 Chi Minh %6,

Dién bién ndng d¢ trung binh thing cua cac chit 6
nhiém dugc thé hién trong Hinh 3. D&i v6i cdc chét
khi, néng d¢ trung binh thang ctia NH3 va HNO3
1an luot 12 2,8+0.87 pg/m> va 1,03+0,42 ug/m3. D6i
V6i cac ion bam trong bui, ion S042~ va NO3~ ¢6
néng do cao nhit véi ndng do trung binh lan lugt 1a
5,424-2,48 va 4,24+2.29 ug/m3. Hai ion c6 néng do
thap nhit 1a Mg?* va KT v6i ndng do trung binh lan
lugt la 0,59+0,28 va 0,7740,38 g/m>. Nhin chung,
céac chét khi va cac ion bam trong bui c6 su gia ting
nong do vao mua kho (ti thang 12 dén thang 4 nam
sau) va gidm néng d) vao mua mua (ti thang 5 dén
thang 11). Nguyén nhén c6 thé do anh hudng ctia qué
trinh sa ldng uét ti cac hat mua cudn theo cc chit 6
nhiém khong khi, dic biét 1a cac hat bui, tit d6 lam
cho néng d6 ctia céc chat 6 nhiém dang khi va cac ion
bam trong bui suy giam.

Dé danh gid sy dic trung cla bui, cc ion NHy™,
SO42~ vaNO;~ thuong dugc st dung vi nhiing ion
nay thuong chiém thanh phan kha cao trong bui.
Ching han nhu khi ion $O42~ va NO3~ chiém ty 1¢
cao hon NH, ™ trong hat bui, bui sé c6 tinh axit va
tré nén doc hai hon d6i véi stic khoe con ngudi. Két
qua tinh toan cac thong s6 hé trg ddnh gid dic trung
ctia bui tai Tp.HCM trong giai doan nghién ctiu dugc
trinh bay trong Bang 1.

Duya vao Bang 1, ¢ thé thdy rang phan 16n sulfat trong
bui tai Tp.HCM la sulfat khong c6 nguén goc tii mudi
bién, v6i néng do trung binh cuia nss SO42* 1a 5,22
pg/m? va chiém khoang 96% téng luong sulfat c6
trong bui. Diéu nay phan anh sy anh hudng cta cac
ngudn phét thai nhan sinh, ching nhu hoat déng dét
nhién liéu hoa thach, cong nghiép, va giao thong dén
nong do sulfat trong bui tai Tp.HCM. Bén canh do,
gid tri ctia tj 1é NHy*/ SO42~ khé thdp, dao dong tii
0,18 dén 0,28, trung binh la 0,2240,03. Diéu nay cho
théy aerosol trong khong khi c6 tinh axit cao. Ngoai
ra, tj 1& NR (ty 1¢ gitta NH,+ va téng clia SO42~ va
NO3 ™) khd thap, dao dong trong khoang tit 0,10 dén
0,14, trung binh la 0,12+0,02 cho thdy muc d cin
bing gitta ion NH4 T v ion $O4%~vANO; ™~ trong bui
14 rat thdp, dan dén viéc céc hat bui trong khong khi
¢6 tinh axit cao, gdy anh hudng tiéu cuc dén stic khoe
con ngudi va mdi trudng. Két qua phén tich néng do
cac chat khi cho thiy nong d6 NH3 cao hon noéng do
ctia HNOj3 va SO;, nhung néng d6 ctia cacion NO3 ™~
v $O4%~ lai cao hon NHyT. Hién tugng niy c6 thé
dugc gidi thich bsi sy bay hoi ctia ion NH4 " bim
trén bui va chuyén hoa ngugc vé dang khi NHj3 trong
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{a) Cac chit dang khi

(b) Cac ion trong bui
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Hinh 2: N6ng d6 trung binh nam clia cac chat 6 nhiém. [Nguén: Nhom tac gial
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Hinh 3: N6ng d6 trung binh thang clia cac chat 6 nhiém. [Nguén: Nhém tac gial

diéu kién nhiét d¢ moi truong cao. Phén tich tuong
quan Spearman cho théy ty 1é NH,+/NHj3 va nhiét do
khéng khi c6 tuong quan am, v6i hé s6 tuong quan la
-0,487. Diéu nay cho thdy khi nhiét do khong khi cang
ting thi néng do NH4 ™" cang giam va néng d6 NH;
cang ting. Can bing héa hoc gitia NH3-NH, T vén
rat nhay cam véi cac yéu t6 khi tugng nhu nhiét d9, do
4m va d¢ axit cta hat bui. Khi nhiét d6 ting hodc khi
ham lugng axit vd co (HySO4, HNO;3) gidm, NH, "
¢6 xu huéng mit 6n dinh va giai phong trd lai thanh
NH;.
trudce day 6 nhiing ving khi hdu nhiét d6i, noi thuong
ghi nhan sy chénh léch gitia ndng do NHz va NH, ™
trong khi quyén?’. Ty 1¢ SOR thé hién qua trinh oxy

Diéu nay cing phu hgp véi cic nghién ciu

héa khi SO5 thanh ion nss SO42~ va dao dong trong
khoang ti 0,67 dén 0,74, trung binh dat 0,7+0,02. Gia

tri SOR cao cho théy c6 su oxy héa quang héa khi SO,
dan dén sy hinh thanh aerosol thi cdp chiia sulfat 20,

Panh gia méi tuong quan gitta yéu té khi
tugng va néng do6 cac chat 6 nhiém khéng
khi

Hinh 4 thé hién mdi tuong quan gitia cdc chat khi,
cac ion trong bui va diéu kién khi tugng tai Tp.HCM
trong giai doan nghién ciu. Méi tuong quan nay dugc
phén tich dua vao phuong phap Spearman va cdng
cu R (thu vién openair) dugc dung d€ tryc quan hda
két qua phan tich tuong quan. Két qua phén tich cho
thdy da s6 cac chét khi va ion cé tuong quan nghich
v6i hudng gi6, d6 dm, va lugng mua, trong d6 NH3,
$0427, NO3~, va CI~ ¢6 tuong quan nghich kh4
cao. Tai Tp.HCM, hudng gié chu dao vao mua kho
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Bang 1: K&t qua cta cac théng sé danh gia su dac trung cta bui

Théang $sS04  nssSO4*
1 0,22 6,38
2 0,20 5,94
3 0,20 5,58
4 0,20 6,18
5 0,24 5,39
6 0,21 5,20
7 0,20 4,61
8 0,16 4,35
9 0,22 4,22
10 0,20 4,58
11 0,21 4,88
12 0,24 5,30
Trung binh 0,21 5,22
Do léch chudn 0,02 0,71

NR SOR  NH,'/SO4#
0,14 0,74 0,24
0,12 0,73 0,22
0,10 0,70 0,18
0,10 0,72 0,18
0,11 0,71 0,18
0,15 0,68 0,25
0,15 0,67 0,28
0,14 0,69 0,26
0,11 0,68 0,22
0,12 0,71 0,22
0,14 0,72 0,24
0,11 0,69 0,20
0,12 0,70 0,22
0,02 0,02 0,03

[Nguo6n: Nhom téc gia]

va mua mua lan Iugt 13 huéng Déng Nam (khodng
90-180 d9) va hudng Tay Nam (khoang 180-270 do)
(Hinh 5). Diéu nay cho thdy khi gia tri ctia hudng
gi6 16n (mua mua) va lugng mua gia ting thi nong
d6 ctia cac chit 6 nhiém giam va ngugc lai. Mua la
mot trong cac yéu t6 khi tugng lam giam néng d6 cac
chit 6 nhiém khong khi thong qua qua trinh sa ling
udt. Két qua phan tich cing cho thdy vén tdc gi6 cd
mdi tuong quan nghich véi ndng do cac chit 6 nhiém.
Gié6 th6i manh lam gia ting sy phét tdn va xdo tron ctia
chat 6 nhiém trong khong khi, tit d6 lam cho néng do
cac chat khi va bui suy giam.

Ngoai ra, két qua phan tich tuong quan ciing cho thiy
cac chit nhu NHj3, SO42_, va Cl~ c6 méi tuong quan
thuén véi thoi gian nang, diéu nay c6 thé duoc giai
thich bdi cdc phan tng quang hda trong khi quyén
dudi tac ddong cta anh sdang mit troi. Khi thoi gian
nédng dai, NH3 dé bay hoi tit cic ngudn nhu phan bon
hodc chat thai hiiu co, dong thoi anh sdng mat troi
thuc ddy qua trinh oxy héa SO, thanh SO4%~ thong
qua phan ting quang héa va tao ra aerosol thi cip. D6i
v6i Cl7, anh sdng mat trdi cling c6 thé kich thich cac
phan ting tao thanh cac hgp chat chda Cl—, lam ting
ndng do ctia né trong khong khi.

Ung dung mé hinh PMF xac dinh nguén thai
cua bui

Viéc xdc dinh nguodn thai cta bui va aerosol tai
Tp.HCM béing m6 hinh PMF dugc chia theo mua

kho va mua mua do diéu kién thoi tiét (vi du: hudng
gid, lugng mua) va noéng d6 chit 6 nhiém khong khi
tai Tp.HCM c06 su thay d6i theo miia. Nong d6 cua
cacion SO4%~, NO3~, CI~, NH4 T, Na™» Kt, Mg?™,
Ca" trong bui TSP dugc ding d€ chay m6 hinh PME.
Déi v6i méi mita, s6 lugng ngudn thai (factor) dugc
xem xét 1a 2-7 nguodn. Két qua ctia cac gia tri Q va két
qué bootstrap ctia cac 1an chay mé hinh PMF dugc
trinh bay trong Bang 2.

Mua khé

Dua vao Bang 2, vao mua khd, phuong an 4 nguén
thai (factor) dugc lua chon vi c6 gid tri Q thip nhat
va két qua chay bootstrap 6n dinh nhat. Tuong tu
nhu véy d6i v6i mua mua, két qua chay mo hinh véi 6
ngudn thai (factor) 13 6n dinh nhét. Hinh 6 thé hién
ndng d6 ctia cac chat trong 4 ngudn thai dugc xac dinh
tit mo hinh PMEF. Phén tram dong gép cua tling nguén
thai dugc trinh bay trong Hinh 7.

Vao mua kho, bui c6 thé dugc phat thai tit cdc hoat
dong dot nhién liéu héa thach, ching han nhu dét
than. Ddc trung ctia ngudn nay 13 c¢6 néng do khd
cao clia ion SO42~ (Hinh 6a) cht yéu dugc thai ra tit
hoat dong d6t cic nhién liéu héa thach?®. Phan trim
déng gbp ctia ngudn thai nay vao bui va aerosol vao
muia kho tai Tp.HCM la 21,8%. Nguon thai thi hai cd
thé1a tii hoat dong giao thong vén thai (Hinh 6b), dic
trung b&i néng d6 cao ctia NO3~ va Ca?t va chiém
ty 16 26.1%. Ion NO3~ dugc hinh thanh chua yéu tu
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Hinh 5:

Huéng gié cha dao tai Tp.HCM vao (a) mua khé va (b) mua mua. [Nguén: Nhém tac gid]
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Bang 2: K&t qua ctia cac phuong an chay mé hinh PMF

Thong s6 dénh gid S6 lugng nguon thai (factor)

2 3 4
Mua kho
Qrobust 14256 5240 2928
Qirue 44093 7705 3521
Qirue/ Qrabust 3,092 1.470 1.202
Qtrue/ Qexpected -2756 -32,65 -7,723
Bootstrap (un- 0 0 0
mapped)
Mua mua
Qrobust 18991 7424 4459
Qirue 51782 11795 6859
Qurue/ Qrobust 2,726 1,588 1,538
Qirue/ Qexpected -3236 -35,63 -10,61
Bootstrap (un- 0 0 2
mapped)

5 6 7

1396 387,8 155,5
1642 391,3 155,5
1,176 1,008 0,999
-2,430 -0,436 -0,139
4 2 39
2180 550,1 251,9
3580 550,1 251,9
1,641 1 0,999
-3,725 -0,431 -0,158
2 1 22

[Nguén: Nhém tac gia]

b} Hgudn 2: Hoat ddng gia o thing

{a) Hguon 1: Bt nhién liéu héa thach
48 40

(¢} Hguén 3: Aerosol thir ¢ip {d} Hguon 4 Mubi bién (sea salt aerosol)

Mgze Caz+ 50,2 MO, - M N
©ac lon trong b

B+ Mgze Caze

Hinh 6: Dac trung thanh phan clia cac nguén thai trong mua khoé. [Nguén: Nhom tac gial

quaé trinh d6t chdy nhién liéu ctia cdc phuong tién giao
thong?°. Cu thé 1a NOx dugc thai ra tryc tiép tit hoat
dong giao thong, sau do trai qua cic phan ung oxy
héa dé tao thanh HNOs3, va tiép tuc phan ly thanh ion
NO; ™ dudi dang cc hat aerosol. Ngoai ra Cay ™ ciing
la mot loai ion dugc tim thay trong bui duong ma chu
yéu phét sinh tii qua trinh giao thong>°.

Ngudn thai th ba dugc dic trung béi cac ion SO4%~,
NO3~, CI~, NHy T, va Ca** (Hinh 6c). Nhiing ion
nay cé thé cé nguén géc ti qua trinh hinh thanh
aerosol vo ca thi cip (secondary inorganic aerosol)
trong khong khi. Cac ion v co thi cdp gom sulfat
(SO4), nitrat (NO3) va amoni (NHy) hinh thanh tu
qua trinh oxy héa cac tién chét dang khi trong khi
quyén. Luu huynh dioxit (SO) bi oxy héa bai hy-
droxyl (OH) & pha khi hodc hydro peroxit (H,05)
va ozon (O3) d€ tao thanh ion sulfat (SO4%7) &

dang aerosol®!. Nito dioxit (NO,) phan ting véi
hydroxyl vao ban ngay hodc tao nitrat (NO3y va
dinito pentaoxit (N, Os) vao ban dém, sau dé N,Os
thay phan thanh axit nitric (HNO3), két hgp véi
amoniac (NH3) tao amoni nitrat (NH4NO3) & dang
aerosol 2. Amoniac con phan tng véi axit sulfuric
(H,SO4) tao amoni bisunfat (NH4HSOy4) va amoni
sunfat ((NH4)2S04)33. Céc ion nay gop phan hinh
thanh aerosol va bui min (ching han nhu PM; 5), anh
hudng dén moi trudng va stc khoe con ngudi. Day
ciing la nguén thai chiém ti Ié cao nhét tai Tp.HCM
(34,5%).

Nguén théi thit tu ¢ thé 1a ti mudi bién (sea salt
aerosol), dic trung bdi noéng do cao clia cic ion
SO42~, Na™, va Cl~ (Hinh 6d), v6n la nhiing thanh
phén dién hinh ctia aerosol tii muéi bién>*. Vao mua
kho, Tp.HCM chiu anh hudng clia gié mua Dong
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Nam (Hinh 5a), mang theo cic khdi khong khi tii bién
DPong théi vao khu vuc néi thanh. Hién tugng nay
g6p phan van chuyén cac hgp chit dang khi va aerosol
c6 ngudn goc ti bién vao thanh phs. Dit nssSO4%~
chiém ti 1é khd thip nhung né cling gop phan vao sy
gia ting néng d6 ctia ion SO42~ trong bui tai Tp. HCM
vao mua kho. Nguén déng gép tit mudi bién vao
aerosol tai Tp.HCM chiém ty 1é thdp nhét (17,6%).

Mua mua

Nguon théi dau tién vao mtia mua dugc dic trung béi
noéng do cao clia $O42~ va Cl~ (Hinh 8a), day déu
la cdc chdt 6 nhiém thi cdp hinh thanh cha yéu tu
quaé trinh oxy héa SO, va su phat thai HCI vao khi
quyén 3. Cac hop chit nay chii yéu phét sinh tli qua
trinh d6t nhién liéu hoa thach, ching han nhu d6t
than. Nguon thai thit hai dugc ddc trung bsi ndong do
cao cia NH4 ™ (Hinh 8b). Nguén phat sinh ctia ion
NH4 T c6 thé tii NH3 thai ra tif cic hoat dong néng
nghiép, chdng han nhu tit phan bén va chan nuéi gia
stic, gia cAm*°, Vao mlia mua, huéng gi6 chil dao tai
Tp.HCM la huéng Tay Nam (Hinh 5b) va cac khéi
khong khi di chuyén ti huéng déng bing song Ctiu
Long dén Tp.HCM ¥/, tao diéu kién thuén lgi cho viéc
van chuyén cac khiva bui 6 nhiém cé nguén géc néng
nghiép tii viing ngoai 6 va cac tinh 1an cén vao khu vuyc
d6 thi dan dén sy gia ting n6ng do cta chat 6 nhiém
nay.

Véi ddc trung boi ham lugng cao cua S042~,NO3; ™,
va Ca2™, ngudn thai thi ba (Hinh 8c¢) dugc xdc dinh
14 ngudn hén hgp cua bui xay dyng va phat thai tu
hoat dong giao thong van tai [30]. Ngudn thit tu trong
mua mua (Hinh 8d) dugc x4c dinh la phét thai ti hoat
dong giao thong véi dic trung 1a néng do cao clia
ion NO3 ™, chi yéu dugc tao ra tii qua trinh dét chay
nhién liéu ctia cac phuong tién giao thong?’. Na™ va
K™ 12 hai ion d4c trung c6 cha yéu trong qua trinh
d6t sinh khoi3® va duge thé hién & nguon thai tha
ndm (Hinh 8e)." Khi thai ti hoat dong dét sinh khoi
c6 thé phit sinh tit khu vic dong bing sdong Ctiu Long
va dugc di chuyén dén Tp.HCM theo hudéng gi6é Tay
Nam (Hinh 5b). Ion K* va Na™ 1a céc ion dic trung
ctia qua trinh d6t sinh khéi, chéng han nhu d6t rom
ra’s.

Ngudn thai thi sau (Hinh 8f) dugc dic trung bdi ndng
dd cao céc ion Ca?t va Mg?*, 1a nhiing thanh phan
chtt yéu xudt hién trong bui duong®. Ton Ca’t c6
ngudn gdc tit bui dét phat tan do su di chuyén ctia cac
phuong tién giao thong trén cic tuyén dudng, dac biét
trong muia mua khi bé mat dat bi xdo tron va lay 16i.
Caing v6i d6, su hién dién ctia ion Mg?t c6 thé lién
quan dén bui phat sinh tii cic hoat dong x4y dung.

Céc ion nay, két hop véi céc chét 6 nhiém nhu SO4%~
va NOs3 ™ la nhiing chit thudng c6 trong khi thai giao
thong tit d6 c6 thé tao thanh bui hén hop cé thé goi
la ngudn thai bui dudng tai thanh phé H6 Chi Minh
vao mua mua.

Duya vao két qua phan tich ti1é cdc ngudn thai vao mua
mua (Hinh 7b), c6 thé thdy phat thai tit hoat dong giao
thong vén tai (khoang 40%), d6t nhién liéu hoa thach
(20.7%), va bui dudng (18%) dong gop kha 16n vao
ham lugng bui va aerosol tai Tp.HCM. Ngoai ra con
c6 thé ké dén sy anh hudng cta cic hoat dong nong
nghiép va dot sinh khoi, tuy nhién sy dong gop ctia
cdc ngudn nay khong dang ké, chiém ty 1é 1an lugt 1a
10,2% va 4,7%.

Nhdn xét chung

Tu két qui nghién ctu, c6 thé thdy cac ngudn thai
dong gop vao nguén 6 nhiém khong khi tai Tp.HCM
bao gom: dét nhién liéu hoa thach, hoat dong giao
thong, aerosol thit cdp, mudi bién, hoat dong nong
nghiép, bui dudng va dét sinh khéi. Cac ngudn thai
nay cling tuong ty nhu nguoén thai trong nghién ctu
vé€ xac dinh ngudén phat thai ctia bui PM tai Ha Noi,
trong d6 ngudn aerosol thit cdp ciing chiém ti 1¢ cao
nhit, tiép theo 13 khi thai ty bui dudng, va khi thai
tit hoat dong giao thong®. Ngoai ra, con c6 nhiing
nguodn 6 nhiém tuong ty nhu dot than va mudi bién.
Mot nghién ctiu 4p dung mo hinh PMF tai hai d6 thi
16n 1a Seoul (Han Quéc) va Bic Kinh (Trung Quéc) >
ciing chi ra ring cdc ngudn thai chinh déng gép vao
PM, 5 c6 nhiéu diém tuong dong v6i Thanh phé H6
Chi Minh, néi bat la giao thong, cic thanh phén thi
cdp va hoat dong dot nhién liéu héa thach. Thém vao
d6, nghién ctiu vé€ ngudn thai 6 nhiém khong khi tai
Bandung (Indonesia) ® ciing cho théy cé sy khéac biét
vé 6 nhiém trong mtia mua va muiia kho tai thanh phd
nay.

KET LUAN VA KIEN NGHI

Két qua nghién ctiu vé ndéng do va ngudn phat thai
mot s6 chdt 6 nhiém khong khi tai Tp.HCM bang mo
hinh PMF cho ndéng d¢ cac chit khi va ion déu cé
xu hudng giam vao mua mua va gia ting vao mua
khé. $O42~ va4 NO3 ™~ la hai ion chiém ty 1¢ 16n nh4t
v6i nong do trung binh trong bui qua cac thing tai
Tp.HCM lén lugt 1a 5,424-2,48 va 4,2442.29 ug/m>.
Dicbiét, phan 16n sulfat (S0427) khong c6 ngudn goc
tit mudi bién (sea salt aerosol) ma chi yéu ti cdc hoat
dong do6t nhién liéu héa thach va giao thong. Tinh
trang thiéu NH, Tkhién aerosol duy tri tinh axit cao
va c6 thé dnh hudng tiéu cuc dén stc khoe.

Cac yéu t6 khi tugng nhu hudng gio, lugng mua, do
dm va thoi gian ndng c6 tuong quan nghich véi néng
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4.7%

10.2%

16.3%

30.1%

Hinh 7: Phan tram dong gép clia céc nguén thai trong (a) mua kho va (b) mua mua. [Nguon: Nhém téc gial

(a) Nguén 1: D6t nhién ligu héa thach
25

(b) Nguén 2: Hoat déng néng nghiép
20

(¢) Nguén 3: Bui xay dyng + Giao théng
4
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Hinh 8: Déc trung thanh phan clia cac nguén thai trong mua mua. [Nguon: Nhém téc gial

d0 ctia cdc chét 6 nhiém dang khiva cic ion bam trong
bui. Két qua phan tich tit mé hinh PMF cho thdy vao
muia kho, bui va aerosol tai Tp.HCM chti yéu chiu dnh
hudng ctia cac aerosol thii cdp, hoat ddng giao thong
van tai, va d6t nhién liéu héa thach, trong dé nguén
aerosol vo co thi cip chiém ti 1é cao nhit 1a 34,5 %.
Ngu6n thai chi yéu ctia bui vao mila mua cing c6 thé
tit hoat dong giao thong vén tai va d6t nhién liéu héa
thach, trong d6 giao thong van tai chiém ti1é cao nhit
la 40%.

Thong qua nghién ctu, c6 thé thiy bui 6 nhiém tai
TP.HCM cht yéu bat nguoén tit hoat dong giao thong
van tai va d6t nhién liéu héa thach. D€ gidm thiéu cic
ngudn thai nay, cin vu tién phat trién hé théng giao
thong cong cong thudn tién, an toan nham khuyén
khich ngudi dan st dung thay thé phuong tién ca

nhéan. Dong thoi, viéc siét chit va nang cao tiéu chudn
khi thai d6i v6i cdc nha mdy st dung nhién liéu héa
thach cling 13 giai phdp quan trong nhim gép phan
cai thién chat lugng khong khi d6 thi. Cac nghién ctiu
tiép theo c6 thé tip trung vao xac dinh khu vuc phat
thai ctia bui va aerosol tai Tp.HCM, dong thoi xem xét
cdc qud trinh sa ldng kho w6t va sa lang kho cta bui
dé ting tinh chinh x4c cta viéc xdc dinh nguén thai.
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Concentration variations and emission source identification of

ions and metals bound particulate matters in center area of Ho
Chi Minh City

Tran Phuoc Tan, Nguyen Thi Tuyet Nam”

[EEEs T
AN ABSTRACT
S Air pollution in megacities remains a challenge due to its negative effects on human health. This
OE b study was conducted to evaluate the concentrations of selected air pollutants and to identify the
Use your smartphone to scan this emission sources of particulate matters (PM) in Ho Chi Minh City using the Positive Matrix Factoriza-
QR code and download this article tion (PMF) model. The target air pollutants included gaseous compounds (i.e., SOz, HNO3, HCl, NH3)

and particulate-bound ions (i.e, S04%~, NO3~, CI=, NHs +, Nat, Mg?t, K, and Ca®*). Data on these
substances were retrieved from the Acid Deposition Monitoring Network in East Asia (EANET). The
results showed that pollutant concentrations tended to increase and decrease during the dry and
rainy seasons, respectively. Among the ions, SO4%~ and NO3 ™~ were predominant, primarily orig-
inating from fossil fuel combustion and vehicular emission. Additionally, meteorological param-
eters, such as wind direction, precipitation, humidity, and sunshine duration, exhibited negative
correlations with the concentrations of both gaseous pollutants and PM-bound ions. PMF model
analysis revealed that secondary aerosol formation might contribute significantly to PM concentra-
tions during the dry season,. Furthermore, transportation activities and fossil fuel combustion were
identified as the major sources of PM emission across both seasons. The findings of this study con-
tribute to a better understanding of the current state of PM pollution in Ho Chi Minh City, thereby
supporting decision-making related to air pollution mitigation in the region.
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