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banh gia phoi nhiém bui c4 nhan PM2,5 va
ngudn phat sinh cua nguo1 dan song gan 2
tram quan trac moi treuong 0 TPHCM

Vii Xuan DPan, Truong Thanh Canh

Tém tit-Con nguoi tiép xiic véi bui giy ra
bénh tit va tir vong, dic biét ddi véi bui min c6
dwong kinh khi dong nhé hon 2,5 pm. Phoi
nhiém bui PM2,5 ¢4 nhan dwoc liy bing thiét
bi ldy miu bui ¢4 nhin cia SCK (PEM 2,5) &
lwu lwgng 4 lit/ phiit trén gidy loc teflon (Pall).
MAu dwoc ldy & 64 hd gia dinh thudc 2 quin
Binh Thanh va quén 2 (TPHCM), méi hd dwoc
liy miu Lip lai 9 dot tir thang 7/2007 dén thang
3/2008. Cac nguyén té co ban trong bui dwoc
phan tich bing phwong phap INAA. Sir dung
phin mém PMF 5,0 (EPA) dé xac dinh ngudn
gbc phat sinh bui PM2,5. Bui PM2,5 dong thoi
dwoc liy ¢ 2 tram quan tric UBND quén 2 va
Thiao Cam Vién véi phuwong phap twong ty liy
miu bui ca nhan. Nong dd bui PM2,5 tai tram
quan tric thip hon tiéu chuin cho phép 48,99
+ 21,68 ug/m? (median: 46,46 pg/md). Nong do
phoi nhiém bui PM2,5 c4 nhan 12 64,28 + 33,18
ug/m® (median: 58,17 pg/m®) cao hon tiéu
chuin nong do bui xung quanh. Nguon goc
phit sinh phoi nhiém bui ¢4 nhan PM2,5 la bui
dét, bui giao thong, bui cong nghiép, bui do
hoat dong bén trong nha va bui tir dai dwong.
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1 DATVANDE

4 ¢6 nhiéu nghién ctru dwoc thyc hién trén

thé gidi cho thiy su tic dong cua bui gay

ra bénh tat, tir vong. Cac bénh do tiép xtic
v6i bui gdm suyén, tic nghén dong mach min tinh
(COPD), viém phdi, cic chirng bénh hd hép, tim
mach va tiéu duong [1]. Viée tiép xtc voi bui min
(bui c6 duong kinh khi dong nho hon 2,5 pm) co
tac hai 16n hon so véi bui thong thudng. Bui
PM2,5 va bui min (dudng kinh khi dong nho hon
100nm) c6 thé lam tram trong thém bénh viém
phdi [2] va bénh suyén hay cic bénh hé hap khac
[3,4].

Phoi nhiém bui dugc quyét dinh boi ndng do
chat 6 nhiém khong khi trong moi truong sinh hoat
clia con ngudi va thoi luong tiép xac. Hau hét cac
nghién ctru vé danh gi4 tac dong cua khong khi 6
nhiém ddi véi sirc khoe déu sir dung chat luong
khdng khi xung quanh béi sy don gian va tién loi
trong viéc do dac. Nghién ctru mdi lién hé giita
nong d6 khong khi bén trong, bén ngoai nha va
phoi nhiém c4 nhan do Barbara va cong su [5] cho
thdy phoi nhiém bui PM2,5 ¢4 nhan 16n hon nhiéu
1an so v&i ndng do bui bén trong va bén ngoai nha.
Dong thoi, nghién ciru cling cho thay chi 25%
phoi nhiém bui ¢4 nhan PM2,5 1a do ngudn 6
nhiém bén ngoai gy ra. Trong moi trudng do thi,
phoi nhiém bui c4 nhan duoc két luan 1a phu thude
nhiéu vao cic hoat dong giao thong [6]. Phoi
nhiém bui c4 nhan ciing phy thudc vao loai nguyén
lidu chat ddt st dung trong gia dinh [7] va cac khu
vuc noi c6 nhiéu khéi thube [8].

Bén canh viéc danh gia néng d0 bui thi viéc
phén tich thanh phin bui dé xac dinh ngudn phat
sinh ra bui ciing c6 ¥ nghia rat quan trong trong
nghién ciru dénh gia chét lugng khong khi. Tai
TPHCM, Hien va cong su [9] da 14y mAu bui TSP,
PM2-10 va PM2 bang thiét bi Iy mau bui ¢6 luu
lugng cao (18 lit/ phat) ¢ trén noc 8 toa nha tai
TPHCM. Céac mau bui sau d6 dugc phan tich
thanh phan 23 nguyén t6 co ban bang phuong
phép kich hoat neutron (INAA). Bang phuong
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phap phén tich nhan t6 PCA tic gia di xac dinh
mot sb ngudn gy ra byi tai TPHCM. Hien va cong
su [10,11] d& danh gia mot sb chat hitu co trong
thanh phan ciia bui & TPHCM niam 2005, 2006

Tir trude dén nay chwa c6 mot nghién ctru nao
vé& phoi nhiém bui c4 nhan tai Viét Nam no6i chung
va TPHCM néi riéng. Vi vay, mdt nghién cuu
danh gid phoi nhiém bui PM2,5 ca nhan va xac
din}l ngudn gde phét sinh cua bui PM2,5 14 rat can
thiét.

2 PHUONG PHAP NGHIEN CUU
2.1 Ldy mdu phoi nhiém bui cé nhin PM2,5
Trong qua trinh danh gia phoi nhiém bui ca
nhén dé c6 thé phan anh chinh xac sy khac biét
moi truong bén trong nha cua cac ho, thiét bi léy
mAau phoi nhiém bui s& dwgc nguoi cham soc tré
deo vi nhiing ngudi lon khac khong chi bi anh
hudng bai moi truong xung quanh ma con do cac
thoi quen nhu hat thude, moi truong lao dong nhu
da ké trén.
Céac ca nhan dugc chon tir nhitng hd gia dinh
s& duoc deo mot ba 16 nho chira bo thiét bi do dac
phoi nhiém bui PM2,5 ¢4 nhan trong 24 gio. Bo
thiét bi do dac phoi nhiém c4 nhan bao g6m 1 bom
SKC san xuét tai My, ndi voi thiét bi thu mau bui
PM2,5 hinh tru goi la PEM (Personal Exposure
Monitor). Dong khi dugc bom qua PEM c6 chira
gidy loc Teflon, bui PM2,5 s& duoc giir lai trén
gidy loc Teflon. Bom hoat dong véi luu lugng
trung binh 4 lit/phat. Trudce khi dung dé 1ip cho
cac ¢4 nhan, may déu dwoc kiém tra, chuan lai
dong va sac pin du cho may hoat dong 24 gio. May
mang theo ngudi 24 gio, khi ngi thao ra dé hoat
dong bén canh givdng ngu. Budi sang cac nhan
vién hién truong sé lip may va sau 24 gid thao
may. Sau khi thdo may, thiét bj 1dy mau bui s&
duoc théo ra dua vé phong thi nghiém dé xac dinh
khdi luong bui. Hang ngay khi deo may, mdi ca
nhan déu dugc phat 1 bang cau hoi ngan liét ké
cac hoat dong cua ca nhan trong ngay theo khoang
thoi gian 15 phat. Mdi c4 nhan duoc do 9 1an ¢ cac
thang 7 nam 2007 dén thang 3 nim 2008 dé két
qua c6 thé phan anh dugc ca 2 mua mua va kho.

Bén canh ldy mAu phoi nhidm bui c4 nhan, dé
danh gid nong do bui méi truong xung quanh
ndng d6 bui PM2,5 hang ngay tai 2 tram quan tric
Thao Cam Vién va UBND quén 2 ciing dugc ldy
tuong tu nhu phuong phap 1y mau buyi ca nhan.

yw-

. Ba 16 lay mau

Hinh 2. Cén phan tich bui PM2.5

Trude khi ldy miu, cac gidy loc duoc dé &
diéu kién nhiét do phong (nhiét d6 20-23 + 2°C,
do 4m 35 + 5%). Cac gidy loc s& duoc can bing
can Satorius SE2 v6i kha nang phat hlen +0,1 ug.
Dé giam thiéu sy anh hu'ong clia cac yéu to moi
truong, qua trinh cén giay loc dugc thuc hién trong
1 ti mica kin c6 4 13 thao tac bang tay. Cac yéu t6
nhu nhiét d9, d6 4m va hudng di chuyén ciia dong
khi dugc kiém soat. Giéy loc trudce khi can dugce
dua qua thiét bi khir tir Polonium 210 it nhét trong
1 phut.

Tuong ty qua trinh can gidy loc trudc khi lay
mau, gidy loc sau khi iy mau dugc dé ¢ nhiét do
phong 6n dinh trong 24h va cén.
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Hinh 3. Mau phiéu céu hoi liét ké hoat dong trong ngay

2.2 Phuong phdp phdn tich cdc nguyén to
thanh phan trong bui PM2,5
Bui duoc phan tich bang phwong phap kich
hoat neutron (INAA: Instrumental neutron
activation analysis) [12]. Trong phuong phap
nay, mau bui dugc chiéu bang neutron tir 16 phan
ung nghién ctru cua Vién Hat nhan Pa Lat trong
thoi gian tir vai phut cho dén vai gio tiry vao sb
lwong nguyén t6 can xac dinh. Neutron 1am bién
d6i c4u triic hoa hoc cac nguyén té thanh hat nhan
phong xa. Nang lugng cua nhiing tia ¥ dac trung
thoat ra gitup xac dinh cac nguyén td c6 trong mau
bui. Muc d6 nang lugng ¥ thoat ra ti 1€ thudn véi
nong do cac nguyén td ¢ trong mau.
Trong 458 mau bui PM2,5 c4 nhan, 78 mau
dugc chon dé phan tich cac thanh phan nguyén t6
bang phuong phap INAA.

2.3 Phuong phdp thong ké

So sanh sy khac biét giita phoi nhiém PM2,5 ca
nhan va ndng d6 bui PM2,5 14y tai tram quan tric
dugc thyc hién bang phep so sanh “paired sample
t-test” theo ting cip mau liy cing ngay.
Phwong phap phan tich PMF

Pé xac dinh nguf‘)n géc phat sinh bui PM2,5,
phuong phéap phén tich da bién ngiu nhién PMF

(Positive Matrix Factorisation) s€ duoc ap dung.
PMF da dugc co quan méi truong Hoa Ky (EPA)
phat trién tir két qua nghién ctru cua Paatero va
cong sy [13] bang cach tiép can theo hudng phan
du t6i thiéu. Véi sé ngudn phat sinh bui du doan
la 8 thi ¢& miu phan tich nhéan t§ can thiét 1a 40
mau. Téc gia chon ngau nhién 78 mau bui PM2,5
¢4 nhan dé xac dinh ngudn gbc phat sinh.

3  KET QUA VABAN LUAN

3.1  Két quad ldy mdu bui

Sau 9 dot lay mau phoi nhiém byi PM2,5 ca
nhan 24h s6 lugng mau 1y duoc 1 512 mau. Tuy
nhién, chi 458 miu du tiéu chun phan tich. Cac
mau bi loai (54 miu) do luu lugng bom khi dao
dong nhiéu hon 5% (dao dong > £5% cua
4lit/phit), mat sé liéu can cua glay trude hay sau
can do sai sot, khdi lwgng mau tring 16n hon mau
lay tai hién truong. S6 lwong mau bui PM2,5 lay
duogc tai tram quan tric Thao CAm Vién 1a 103
mau va tram UBND quan 2 1a 86 mau. Vi nhiing
sai sot ¢ 1y do tuong tu nhu trén, tong sé luong
mau bui PM2,5 léy duogc tu 2 tram quan tric chi
con 162 mau PM2,5.
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Hinh 4. Ban @6 khu vyc 14y mau

Két qua nong do bui PM2,5 & 2 tram quan tric
tai quan 2 va Thao Cam Vién lan luot 1a 38,49 +
18,45 pg/m?® (median: 35,6 pg/m®) va 48,99 +
21,68 pg/m® (median: 46,46 pg/md). Két qua
nong d6 bui PM2,5 ¢ 2 tram quan tric cho thay
ndng d6 bui PM2,5 tai khu vuc dan cu khao sat
nam trong tiéu chuan cho phép ciia quy chuin
QCVN 05:2013/BTNMT (gi6i han dudi 50
ug/m? trong 24 gio).

Két qua phoi nhiém bui PM2,5 c4 nhan trung
binh 1a 64,28 + 33,18 ug/m® (median: 58,17
pg/m3). Phoi nhiém bui PM2,5 ca nhan cao hon
néng d6 bui PM2,5 quan tric dugc tai 2 tram quan
tric (p<0,05), két qua tuong tu nhu cic nghién

ctru da dugc thyc hién tai Ty Ban Nha [14], tai
Trung Quédc [15], tai My [16].

Phoi nhim bui PM2,5 c4 nhéan thay déi rat
nhiéu tuy thudc vao cac hoat dong cua ca nhan
trong ngay. Nghién ctru do Penny va cong su [17]
thyc hién tai An Do cho thiy phoi nhidm bui
PM2,5 c4 nhan ldy mau & cac phu nir sir dung bép
dau cao hon gan 1,6 1an so véi cac phy nit st dung
bép ga trong niu an. Bén canh do, nghién ctru do
Kimmo va cong sy [18] thuc hién tai Helsinki
(Phan Lan) cho thdy phoi nhiém buyi PM2,5 &
nhitng dbi twong hit thude cao hon gip doi so véi
nhitng ngudi khong hut thude.
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Bang 1. Néng do bui PM2,5 tai tram quan trc Thao Cam

Béng 3. Két qua phan tich nguyén t& thanh phin bui PM2,5

Vién (BT) va UBND Quén 2 c4 nhan va gi4 tri nhan t6 lam giau (EF) cua cc nguyén t&
A Tram Thao trong bui PM2,5
Théng s6 Trr;(tm ;1;2;1 2| Cim Vién o Trung binh
Ho (Hg/m?) Nguyén t0 (Hg/g) EF
N 74 88 N=78
Trung binh 38,49 48,99 A9 24,63 1258,5
rung bin ' ' Al 33778,94 11
Trung vi | 35,6 46,46 As 107,58 161,8
Do 1éch chuan (SD) 18,45 21,68 Ba 2006,35 8,7
Gia tri t6i thiéu 4,12 3564 Br 255,18 431,9
Gia trj t6i da 99,1 117,35 Ca 32872,35 24,8
Cd 2,59 77,9
Bing 2. Két qua phoi nhidm byi ca nhan PM2,5 Ce 53,23 2,3
o, Néng d6 PM2,5 Cl 20919,89 153,1
Thong so (ug/m?) Co 15,72 25
N 458 Cr 557,12 16,4
N Cs 7,82 4,3
Trung bfnh 64,28 Fe 11994 43 05
Trung vi 58,17 [ 85,62 165,6
Do 1éch chuén (SD) 33,18 In 120,69 5835,9
Gia tri tdi thiéu 4,63 K 18727,89 34
Gia trj t6i da 375,87 Mg 742385 0.7
Mn 369,30 1,4
. ) . Na 10461,86 1,2
3.2 Ket qua phdn tich nguyén to thanh phan Ni 1265,09 72,9
bui PM2,5 ca nhdn va gia tri nhdn 16 lam Rb 239,49 77
giau (EF) cua cdc nguyén to trong bui Sh 61,76 418,1
PM2,5 , Se 54,57 16418
Viéc xac dinh nhan to lam giau (enrichment Sn 3276,78 4225,2
factor, EF) giup cho viéc xac dinh nguf”)n phat sinh Sr 412954 34,9
cac nguyén t6 trong bui 1 ngudn nhan tao hay Ti 1991,69 0,8
nguon tu nhién. B¢ tinh EF cla nguyén to Zn, ta V2 283,12 7.9
c6 cong thirc sau: Zn 17587,15 710,8
VA
ample Zr 2869,38 40,3
sample
EF = ZNcrustal @) h £ L . .
Alorustal 3.3 Nguon goc phat sinh bui PM2,5 phoi

Trong do:

- Zn sample: nbng d6 Zn trong méu bui, pg/g

- Al sample: nong do Al trong mau bui, pg/g

- Zn crustal: nong d6 Zn trong vo trai dat, pg/g

- Al crustal: ndng do Al trong vo trai dat, pg/g

Thanh phan cac nguyén té trong vo qua dat
dugc trich din tir sach The crust cua tac gia
Rudnick [19] dé tinh cac hé s6 lam giau (EF). Vi
6 thé ¢ su khéc biét gitta Rudick va thanh phém
céc nguyén td trong vo qua dat & khu vuc nghién
cuu nén chi cac EF c6 gia tri 1on hon 5 [9] duogc
xét dén. Cac nguyén t6 co EF 16n hon 5 1a Ag, As,
Ba, Br, Ca, Cd, ClI, Cr, I, In, Ni, Rb, Sb, Se, Sn,
Sr, V, Zn, Zr (bang 3).

nhiém cd nhén

Chuong trinh cho két qua 5 nhén t6 tir dit liéu
phoi nhiém bui ca nhan PM2,5 (hinh 5) va ti 1¢
thanh phéan (hinh 6). Nong d6 trung binh ctia nhan
t6 (ug/m3) dugc thé hién & dang cot trong hinh
tuong ung voi truc tung bén trai biéu do, gia tri
phén trim ctia nguyén td & dang hinh vuong u’ng
voi truc tung ¢ bén pha1 biéu dd. Cac nguon 0
nhiém gay ra phoi nhiém bui ca nhan PM2,5 gom:

Bui dat
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Phan 16n nguyén t6 Ca (36,13%), Fe (27,69%),
Mn (65,27%) phan tich c6 trong thanh phan bui
PM2,5 hién dién trong nhan t6 nay. Ngoai ra, cac
chat chi ddu Rb (22,46% lugng Rb trong bui) va
Sr (9,31% luong Sr trong bui) cho thiy bui c6
ngudn gbe phat sinh 1a dat, cat tir vo cla trai dat
[20] Bén canh d6, 1 sd nguyén t& khac ciing
chiém ti 1¢ twong d6i nhu K G, 8%), Ti (11,13 %)
cling c6 ngudn gdc tir bui dat d4 trong vo trai dat
[21].

= Bui dét (16,03%)

W Bui giaothdng (17,72%)
Bui cdng nghiép (30,48%)

W Bui bén trong nha (21,03%)

= Bui dai dwong (14,74%)

Hinh 5. Ti 18 ngudn gdc phat sinh phoi nhidm bui PM2,5 c4
nhan

Nghién ctru do Viana va cong su [22] cho thay
céc nhan td Al, Si, Ca, Fe 1a nhung nguyén té phd
bién trong bui dat ciing voi cac chét chi danh dic
trung nhu Ti, Mg, Sr. Trong cic nguyén td trén
nguyén t& Ca va Al duoc xem 1a 2 nguyén t6 quan
trong nhét coa bui dat

Bén canh do, bui bj xdo tron trén 1¢ dudng da
duoc 16t va chua dugce 16t gach ciing gop phan gay
ra bui dat do giao thong [23]. Pac biét 1a TPHCM
dang trong giai doan phat trién nhanh ha tang giao
thong va xdy dung dan dung thi day la 1 trong
nhitng ngudn 6 nhidm bui 16n.

Bui ¢é nguon goc giao thong

Ti 18 16n cac nguyén tb Ba (53,95%), Ni (31 %),
Sb (57,57 %), Zn (42,77 %), V (62,12 %) phéan
tich co6 trong thanh phﬁn bui PM2,5 hién dién
trong nhan t6 nay. Ngudn phat sinh cac cht nay
chu yéu tr dong co xe véi sy hién dién cua cac
nguyén t6 nhu Ni, Sb, Zn, Cu, vo xe phat sinh ra
Zn va bd thing xe phat sinh cac nguyén té nhu Ba,
Sb [20]. Ngoai ra, V 1a chat phat sinh do qu4 trinh
nhién lidu xang dau [20].

Céc nguyén t6 V, Zn, Fe, Sb 1a cac nguyén tb
dic trung lién quan dén viéc dbt xang dau va bd
thing xe. Pic trung ctia nguon 6 nhidm bui PM2,5
do giao thong 1 thanh phan V & trong bui. Két qua
cling trong ddng v&i nghién ciru ciia Hien va cong
su [9] tai TPHCM béng phuong phép thanh phin
ngudn PCA (Positive component analysis) v&i cac

nguyén t6 chi yéu nhu V, Sb. Trong nghién ciru
ctia Hien va cong sy [9] ciing cho rang Br va Zn la
nhitng nguyén t6 dic trung cua ngudn bui giao
thong, trong d6 Br 1a san pham cua viéc d6t xing
pha chi. Tuy nhién, viéc pha chi vao xang da bui
cAm nén lugng Br trong bui PM2,5 do giao thong
khong con chiém ti 1é cao.

Bui ¢6 nguon goc cong nghiép

Ti 1& 16n cic nguyén t6 Ag (100%), Al
(60,02%), Ce (31,14%), Cl (47,15%), Cr
(64,57%), Cs (32,35%), Fe (25,13%), In
(28,62%), Mg (46,58%), Rb (33,96%), Se
(46,72%), Sn (53,04%), Sr (33,82%), Ti (34,53%)
phan tich c6 trong thanh phan byi PM2,5 hién dién
trong nhan té ndy. Bén canh d6, cac nguyén t6 nhur
V (26,64%) va Zn (26,59%) ciing chiém ti 1é
tuong d6i 16n trong nhéan t& nay. Tuy nhién, cac
nguyén t6 Al, Cs, Fe, Mg va Ti ¢6 EF < 5 nén ¢6
thé két luan khong do cac ngudn nhén tao (trong
do co nguon cong nghlep) gy ra. Vi su hién dién
chu yeu ctia cac nguyén to nhu Cr, V, Zn cho thiy
nguon phat sinh 1a tir cong nghiép [20]. Ngoai ra,
voi su hién dién cao cta ClI trong nhan td 1a do 6
nhiém thtr cip tir ngudn cong nghiép [21].

TPHCM 1a noi tép trung nhidu nganh cong
nghiép nhu xi mang, vat li¢u xay dung, co khi —
luyén kim, nhiét dién, ché bién thuyc pham, da
gidy, gb, dét may... Khu vuc ngoai thanh quanh
thanh phd c6 cac nha may xi mang 16n nhu Ha
Tién, Holcim, Thing Long... cung v&i nhiéu nha
may san Xuét gach, cac tram tron bé tong tuwoi. Bén
canh dd, cong nghiép co khi — luyén kim véi hang
tram nha may co khi 16n nho va cac nha may luyén
can thép 16n nhu thép Thu Duc, Nha Bé. Ngoai ra,
cac nha may thép ¢ cac tinh lan cén nhung cb
khoang cach kha gan TPHCM nhu thép Vicasa
(Bién Hoa), Pomina (Viing Tau). O hai huéng Béc
— Nam cua TPHCM 1a 2 nha may nhiét dién 16n
sir dung dau DO (¢ thoi diém iy mau) dé phat
dién 14 nha may nhiét dién Thu Ptrc va nha may
dién Hi¢p Phudc. Cac nganh cong nghiép trén lién
quan nhiéu dén cic nguyén té trong thanh phan
bui nhu Ce tir cong nghiép vat li€u xay dung, Cr
tir cong nghiép sit thép, Cl do 6 nhidm bui cong
nghiép thir cép tir viéc d6t than (Shindell va
Faluvegi, 2010), V do ddt dau... Két qua cho thiy
ngudn 6 nhidm bui PM2,5 do cong nghiép ciing
gin twong ty nhu ngudn 6 nhiém cong nghiép
trong nghién cru cua Hien va cong su [9] trong
bui PM2,5 § TPHCM (cac nguyén té Ce, Co, Cr).
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Bui ¢6 nguon goc bén trong nha

Ti 18 16n cac nguyén t6 Cd (50,78%), K (48,32
%), Na (69,56 %) phan tich co trong thanh phin
bui PM2,5 hién dién trong nhan t nay. Bén canh
d6, sy hién dién twong ddi cao ctia cac nguyén t6
khac nhu Br (39,13%), Ca (21,87%), Cl (22,88%),
Cr (17,94%), Mg (15,59%), Sr (17,42%). Trong
d6, Cd 1a chat chi danh do 6 nhiém khéi thuéc 14,
dong thoi v6i sy hién dién ctia mot s6 chét khac
nhu Cr, Cl, Co, K, Mn, Zn, Sr va Br [24]. Nghién
ctru ctia Christopher va cong su [25] co két qua
céc nguyén td trong bui PM2,5 chiém lugng 16n
cac nguyén td Al, Ca, Cl, K, Na, Cu, Fe, Pb, Mg,
Mn, Si, Na, S va Zn.

Néu 4n 1a 1 trong nhitng ngudn phat sinh bui
min chinh & cac thanh thi. Nghién ctru cho thiy
viéc nudng va chién thit lam phat sinh khoang
20% luong bui hitu co min & Los Angeles [26].

Bén canh cac hoat dong gay ra bui PM2,5 bén
trong nha nhu dun ndu thi viéc hit thudc va dot
nhang ciing kha phd bién & cic ho gia dinh tai
TPHCM. Cac nguyén t6 Cd, K, Na, Br, Ca, CI, Cr,
Mg, Sr trong thanh phan bui PM2,5 cho thiy day
1a nhitng chit phd bién tir cac ngudn ddt nhang va
hut thudc. Nghién ciru ciia Christopher va cong su
[25] phan tich cac chat trong thanh phin bui

PM2,5 tai Hong Kong cho thdy cac chét phd bién
trong nhang la Al, Ca, Cu, Fe, Pb, Si, Na, Tiva V.

Céc nguyén t6 thanh phan phan tich dugc trong
bui PM2,5 tuong tu nhu nghién ctu cua Jenkins
va cong su [27] la cac nguyén td Ni, As, Cd, Zn
va nghién ctru cua Landsberger va Wu [28] 1a cac
nguyén t6 K, Cl, Br.

Bui ¢6 nguon goc tir dai diwong

Ti 18 16n cac nguyén t6 Br (51,27%), 1 (27,19%)
phan tich c6 trong thanh phan byi PM2,5 hién dién
trong nhan tb nay. Bén canh do, sy hién dién tuong
d6i cao cua cac nguyén td khac nhu K (38,88%),
Na (15,78%), Cl (11,67%), Mg (11,14%). Sy hién
dién chu yéu ctia cac nguyén tb trén cho thay nhan
t6 nay phan anh cho bui c6 ngudn gbc tir dai dwong
[20].

TPHCM tiép gidp voi bién vé phia Nam (huyén
Can Gio), khoang cach dudng chim bay tir bién
dén vi tri 14y mau khoang 45 km. Bui bién khong
chi xuét hién & cac ving duyén hai ma chung con
hién dién & ting cao sau bén trong dét lién, ching
t6 kha ning di chuyén rat xa ctia bui bién [29]. Ti
1¢ CI/Na trong bui c6 gia tri khoang 1,3 — 1,4 tuong
ty nhu nghién ctru ciia Goldberg [30], Hien va
cong su [9] 1a bui c6 ngudn gdc tir dai duong.
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PM2.5 personal exposure and sources of
population living near 2 environment
monitoring stations in Ho Chi Minh city

Vu Xuan Dan, Truong Thanh Canh

Abstract-Air pollution epidemiology studies
have found statistically significant associations
between particulate matter (PM)
concentrations and morbidity, mortality. 24-h
personal PM 2,5 exposures were sampled by
PEM 2,5 (SKC) with flowrate 4 I/minute on
teflon filter (Pall). 64 households in Binh Thanh
and district 2 (HCM city) were monitored from
7/2007 to 3/2008, repeated 9 times for each
household. Elements in particle were analysed
by INAA. Software PMF 5,0 (EPA) was used to
detemine PM2,5 sources. PM25 was also
monitored at 2 fixed-site monitor stations, D2
and zoo, during sampled time with the same

24H Personal PM 2,5 method. Medium PM2,5
concentration at fixed-site monitor station was
48,99 + 21,68 pg/m3 (median: 46,46 ug/md),
lower than the ambient standard limit. 24-h
personal PM 2,5 exposure was la 64,28 + 33,18
pg/mé (median: 58,17 pg/md), higher than the
ambient standard limit (p<0,05). PM2,5 sources
were from dust (16,03%), traffic (17,72%),
industrial (30,48%), indoor activity (21,03%)
and marine (14,74%).

Keywords—PM2,5, personal exposure, INAA,
PMF, trace element
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