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SUMMARY

STUDY ON THE OCCURRENCE AND HUMAN HEALTH RISK ASSESSMENT OF
PHTHALATE ESTERS IN PARTICULATE AIR POLLUTION (PM;5 AND SPM) IN
HANOI URBAN AREAS, VIETNAM

This study focused on assessing the occurrence and human health risk of phthalate esters (PAES) in
particulate air pollution (PM,s and SPM) in two urban areas of Ha Noi (Dong Da and Ba Dinh District). A
total of 56 air particulate matter samples (28 SPM samples and 28 PM,s samples) were collected and
analyzed for 12 PAEs. Seven PAEs (DMP, DEP, DIBP, DnBP, BBP, DCHP, and DEHP) were detected with
their total concentration in PM,5 ranged from 89 ng mg™ to 315 ng mg™, while the total PAEs concentration
in SPM ranged from 225 ng mg™ to 679 ng mg™*, except for one SPM sample collected at night which had an
exceptionally high PAEs concentration of 1876 ng mg™. Interestingly, DIBP, DnBP, BBP and DEHP were
detected in 100% of PM, 5 and SPM samples, while DEHP — a highly carcinogenic PAE — was determined to
be responsible for more than 35% of the total PAEs concentration in all samples. To assess the health risks
of PAEs exposure for humans, daily intake doses via inhalation (Dlair) and hazard index (HI) were
calculated and evaluated for adults and children living near the sampling sites. The results showed that the
hazard index (H1) of PM,5 in the two research areas was below safety threshold, ranging from 7,52.10° to
14,3.10° for adults and from 3,85.10° to 7,31.10" for children. SPM had similar results, ranging from
0,88.10" to 7,12.10° for adults and from 0,45.10" to 3,65.10°. The study explored the PAEs pollution in
Hanoi's air particulate matter while highlighting the necessity of air quality monitoring and management for
the sake of the general public's health.
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1. MO PAU guan tdm Ién trén toan cau tai cac khu vuc

Céc hat bui lo lang (SPM), dic biét bui g‘l’vl thi t,rot?]‘% ”f“mgh?am,gan di‘ly; [4]
PMzs (c6 kich thudc < 2,5 pum) la méi de 25 CO e xam n agAvaO co éf con
doa doi voi sac khoe con ngudi va la moi nguol, gdy ra cac tac dong xau den suc
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khoe nhu bénh hen suyén, bénh tim mach,
va hd héap, va ung thu [2]. T6 chuc Y té
Thé giéi (WHO) da xay dung cac huong
dan dé danh gia rui ro khi con nguoi tiép
xuc vai bui PM;sva Co quan Nghién cuu
Ung thu Qudc té (IARC) da tuyén b rang
bui PMs 1a nguyén nhan hang dau gay
ung thu phdi do 6 nhidm khong khi [3].
Cho dén nay, nhiéu nghién cau trén thé
gioi da duogc thuc hién, tap trung vao mot
s6 loai chat gay 6 nhiém trong bui PM,s
bao gom cac hydrocarbon thom da vong
(PAHs), cac chat chong  chay
organophosphate (OPFRs), cac hop chat
polychlorinated biphenyl (PCBs) va céc
nhom chit phthalate (PAESs) duoc hap thu
trén bé mat cua bui PMs [4]. Nhin
chung, nghién citu vé tinh trang 6 nhiém
ctia cac hop chat hitu co khé phan hity va
hop chét hiru co bén trong khong khi néi
chung, ciing nhu bui khdng khi noi riéng,
da duoc thuc hién trén toan cau. Tuy
nhién, théng tin vé tinh trang 6 nhiém cua
cac nhém chat PAEs trong bui khdng khi,
dac biét bui PMys, va anh huong cua
chung d6i véi sic khoe con ngudi tai Viét
Nam van con han ché.

PAEs la mot nhém hop chét hitu co tong
hop, dugc sir dung phd bién nhu chét hoa
déo va phu gia trong qua trinh san XUt
c4c san pham nhua, cling nhu 1am phu gia
trong my pham, san pham cham sbc ca
nhan, d6 choi, thiét bi y té va thudc trur
sau [5]. Do khdng lién két hoa hoc voi
polymer, PAEs c6 thé dé dang duoc giai
phong vao moi truong thdng qua qua trinh
san xuat va sir dung, ciing nhu sau khi
loai boé c&c san pham nhya [6]. PAES da
dugc phét hién rong rai trong moi trueong
khong khi [7], dat [8], cac ngudn nude va
tram tich [9], bui trong nha , bui ngoai troi
[10], va thuc pham [11]. Cac PAEs nhu
dimethyl phthalate (DMP), diethyl
phthalate (DEP), di-n-butyl phthalate
(DnBP), butyl benzyl phthalate (BBP),
bis(2-ethylhexyl) phthalate (DEHP) va di-
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n-octyl phthalate (DnOP) da dugc Co
quan Bao vé Modi truong Hoa Ky (US
EPA) liét ké vao danh muc céc chat gay 6
nhiém wu tién can duoc kiém soat. Trong
s6 d6, DEHP va BBP la nhitng chat co
kha nang gay ung thu cao [12].

Vao nam 2020, Ha Noi xép thir 6 trong
danh sach céc tinh, thanh phd tai Viét
Nam c6 nong do bui PM, s trung binh cao
nhat, dao dong tir 24,1 — 33,6 ug/m3.
Néng do bui trong ndm 2019 va 2020 déu
vuot quy chuan quéc gia QCVN
05:2013/BTNMT [13], mac du nam 2020
giam nhe 16% so véi 2019 [14]. Mac du
nhiéu nghién cau vé bui PMys tai Viét
Nam da duoc thyc hién, nhung phan Ion
tap trung vao cac nhém chat dién hinh
nhu PAHs, kim loai nang,... [15-20]. Cac
nghién ctu vé cac hop chét hiru co bén
doc hai, cac nhém chat gay réi loan noi
tiét hodc co kha ning gay dot bién gen
van chua dugc danh gid day du. Vi vay,
muc tiéu cua nghién ctu nay la (i) nghién
cau hién trang 6 nhiém PAEs trong bui
PM,sva SPM tai khu vuc nghién ctu va
(ii) danh gia rui ro sac khoe tir cac PAEs
dugc phét hién.

2. PHUONG PHAP NGHIEN CUU

2.1. Thu thiap miu

Téng s6 28 mau PM,s va 28 mau SPM
duoc thu thap tai hai khu vuc dong dan cu
cia Ha Noi thuoc quan Béng Pa (vi tri
S1, toa d6: 21.0220992, 105.8197142) va
quan Ba Binh (vi tri S2, toa do:
21.031367, 105.825265) (Hinh 1). Mau
bui dugc lay tai 1 diém cb dinh tai mdi
khu vuc trong 7 ngay lién tiép (ban ngay
va ban dém), s dung thiét bj SIBATA
HV700R (SIBATA Science Technology,
Nhat Ban). Mau bui dugc ldy trong
khoang thoi gian 10 tiéng, tir 8 — 9 gio
sang dén 6 — 7 gio chiéu (ban ngay) va tir
7 — 8 gio toi dén 7 — 8 gio sang (ban
dém). Bui PM,5 va SPM duoc thu vao
mang loc thach anh (Quartz fiber
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Hinh 1: Khu vuc nghién ciru

2.2. Phwong phap phan tich PAEs

Trudc khi thu mau, mang loc duoc xir ly
& 450°C va duoc 6n dinh trong binh hit
am toi khdi luong khong d6i. Trudc va
sau khi thu thap mau mang loc duoc can
dé xac dinh khdi luong bui. Sau khi két
thic thu mau, mang loc bui duoc cat nho
va dua vao 6ng ly tam. PAEs trong PMys
va SPM duoc chiét biang phuong phap
siéu am véi dung modi dichloromethane
(EPA 8270D) [21]. Qué trinh chiét gom 3
lan siéu am 15 phat va ly tam 10 phat &
2000 vong phat™, sau do dich chiét dwoc
lam giau bang c¢6 quay chan khong dén 1
mL. Na,SO. duoc thém vao dé loai bo
nudc, tiép theo bd sung 5 mL hexan roi
tién hanh thoi khi ni-to dé giam thé tich
con 1 mL. Cudi ciing, 100 pL ndi chuan
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duoc thém vao va phan tich bang GC/MS
(GC/MS-QP2010, Shimadzu, Nhat Ban)
tich hop hé théng phét hién va dinh lwong
tw dong (AIQS).

2.3. Phwong phap danh gia rii ro dén
strc khée va phoi nhiém hang ngay

Thong thudng, ba con dudng phoi nhiém
chinh caa buyi dbi véi suc khoe con ngudi
bao gom: an udng, tiép xdc véi da, va hd
hap. Tuy nhién, nhiéu nghién cau da
chang minh riang phoi nhiém bui qua
duong hd hap 1a con duong phoi nhiém
chinh céc chat 6 nhiém d6i voi nguoi 16n
va tré em [22, 23]. Do d9, trong nghién
ciu ndy chi xem xét sy phoi nhiém cua
cac PAEs duoc phéat hién trong bui PM;5
va SPM thong qua con duong hé hap.



Pé tinh toan luong tiéu thu hang ngay
thong qua con duong hd hap (Dl — ng
kg™ ngay™) cua cac PAEs dugc phét hién
trong bui PM,5s va SPM, cong thuc (1)
dugc sur dung [22]:

Cairx FxIR

¢

Dlair=

trong d6: Cqr 1a ndng d6 cac PAEs (ng
m?), F 1a thoi gian & trong méi trudng
phoi nhiém bui (ngay), IR 1a lugng khi hd
hdp (m® ngay™) va BW 14 trong luong co
thé (kg). Hai nhom tudi st dung cho
nghién ctru danh gia rui ro la nguoi 1on
(tir 31 - 51 tudi) va tré em (tr 3 - 6 tudi),
trong khoang thoi gian 1 ngay (F)o gla tri
nong do cac PAESs cao nhat, thap nhat va
trung vi. Luong khi hd hap trung binh déi
v6i nguoi 16n 13 16,0 m® ngay ™ va ddi véi
tré em 13 10,1 m* ngay™ [24]. Trong luong
co thé trung binh cia nguoi Ion va tré em
Viét Nam lan luot 1a 60 kg va 15 kg [25].

Nham danh gia phoi nhiém cua cac PAES
d6i voi sic khoe con nguoi qua con
duong ho hap theo hudng dan cia Co
quan bao vé méi truong Hoa Ky, chi sb
rai ro (HQ) dugc dénh gia cho hai nhom
dbi twong ngudi 16n va tré em [26]. HQ la
ty 1¢ giita luong hap thy hang ngay méan
tinh (CDI) qua dudng an udng va lidu
luong tham chiéu cho phoi nhidm man
tinh (RfDs) dugc thé hién trong cong thuc
(2) va (3):
CDI

HQ = RDs (2)
Dl = Dlair x EF x ED )
- AT

Trong d6 CDI 1a lugng hap thy hiang ngay
man tinh (ng kg™ ngay™); RfDs la liu
luong tham chiéu cho phoi nhiém man
tinh (ng kg™ ngay™) déi véi mot hop chét
cu thé (gia tri RfDs ddi v(yi DEP, BBP,
DEHP Ién luot la 800 pg kg ngay 200
ug kg™ ngay 20 ug kg™ ngay™ [27])
Dy 12 liéu hap thy hing ngay (ng kg™
ngay™); EF 14 tan suit phoi nhiém (gi4 tri
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trung binh dugc lya chon la 365 ngay
nam™); ED 14 thoi gian phoi nhidm (nam).
ED duoc dit ¢ gia tri 7,0 doi véi tré em
va 34,5 d6i voi nguoi 16n. AT 1a tudi tho
trung binh (70 nam, khoang 25.550 ngay)
[28]. Cac nhém chat PAEs dugc cho la
gay rui ro cao dbi véi suc khoe con nguoi
néu gia tri HQ > 1 va nguoc lai. Chi sb
nguy hai (HI) 1a thuéc do danh gia rui ro
tich lily ctia cac cac PAEs dén siric khoe
con ngudi. HI dugc sir dung dé wdc tinh
phoi nhiém tich lity theo céng thirc (4):

HI = SHQi ()

Céac PAEs duoc cho la khong gay rui ro
doi vai stic khoe con nguoi néu gia tri HI
<1 va nguoc lai [29].

3. KET QUA VA THAO LUAN

3.1. Két qua phan tich paes trong bui
PM;s va SPM

Bay trong s6 12 PAEs (Z,PAES) trong bui
PM_s duoc phan tich tai S1 dao dong tu
181 ng mg™ dén 306 ng mg™, ban ngay tir
181 ng mg™ dén 266 ng mg™ va ban dém
tir 192 ng mg™ dén 306 ng mg™. Tai S2,
¥,PAEs dao dong tir 89 ng mg™ dén 315
ng mg™, thip hon so véi S1, v6i ban ngay
tir 89 ng mg™* dén 315 ng mg™ va ban dém
tir 117 ng mg™ dén 277 ng mg™* (Hinh 2).
Két qua phan tich cho thiy c6 su khac
biét Ion vé Z;PAEs trong bui SPM so Vi
PM,s tai hai khu vuc. Tai S1, tdng nong
dd PAEs trong SPM dao dong tur 225 ng
mg™ dén 678 ng mg™, ngoai trir mot mau
ban dém c6 ham luong PAEs dot bién dat
1876 ng mg™. Ban ngay, Z;PAEs tir 225
ng mg™ dén 678 ng mg™, ban dém tir 275
ng mg ™ dén 624 ng mg™. Tai S2, £,PAEs
trong SPM dao dong tir 266 ng mg™ dén
679 ng mg™, ban ngay tir 266 ng mg™ dén
628 ng mg™, ban dém tir 275 ng mg™ dén
679 ng mg* (Hinh 2). Nhin chung,
>/PAEs trong SPM déu twong duong
nhau, va khéng c6 su thay doi dang ké
gitra ban ngay va ban dém ngoai trir mot



mau thu thap tai S1 c6 ham lugng PAEs
dot bién - 1876 ng mg™. Nguyén nhan cua
ham luong PAEs cao dot bién nay co thé
do su phat thai cua ching xuat phat tir
nguon diém. Tuong ty, nong do PAEs
trong PM 5 tai S1 va S2 khéng c6 su thay
d6i dang ké gitta ban ngdy va ban dém.
Tuy nhién, riéng tai khu vuc S1 thi nong
ddé PAEs trong PMy5 c6 xu hudng tang
cao hon vao ban dém.

Tong nong do6 PAEs cao nhat trong bui
SPM cao hon 2 1an so véi Z;PAEs trong
PM_5 (Hinh 2). Téng nong do trung binh
cua PAEs trong SPM va PMy5 tai 2 vi tri
(ngoai trir mot mau thu thap tai S1 c6 ham
luong PAEs dot bién - 1876 ng mg™) vao
ban dém va ban ngay khong c6 su khac
biét lon. Tuy nhién, X;PAEs trung binh
trong SPM vao ban dém (391 ng mg™) cao
hon so véi ban ngay (375 ng mg™?) va xu
hudng tuong tu cling dugc quan sét doi Vi
PM_s (225 ng mg™ doi véi ban ngay va
229 ng mg™ d6i v6i ban dém). Nguyén
nhan c6 thé do su thay doi cua diéu kién
khi quyén va hoat dong con nguoi. Vao
ban dém, nhiét d6 thip lam giam sy phan
hiy va phat tan PAES tir cac ngudn khéc
nhau vao khong khi, trong khi d6 nhiét do
cao hon vao ban ngay co thé phan hay mot
s6 PAEs c6 khéi luong phan tu thap [30].
Do day 1a nghién ctru khao sat tién dé vé
hién trang 6 nhiém PAEs trong bui PM,s
tai khu vuc do thi Ha Noi véi sé luong
mau thu thap chua dua Ién, trong pham vi
hep (2 vi trf) va thoi gian thu mau ngén (7
ngay), vi vay so liéu nghién ciru chua du
dé danh gia hién trang 6 nhiém ciing nhu
nguon goc caa PAEs trong bui PM2.5 tai
khu vuc noi ¢6 Ha Noi. Tong nong do cao
nhat caa DnBP va DEHP trong bui PMys
tai nghién ctu nay (192 ng mg™) thap hon
so véi Y,DNBP, DEHP cao nhit tai trung
tam thanh phé Mexico (253,6 ng mg™)
[31]. Xu hudng nguoc lai dugc quan sat
dbi voi SPM khi >'3DiBP, DiBP, DEHP
cao nhét tai nghién ctu nay (295 ng mg™)
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cao hon so véi Y 3DiBP, DnBP, DEHP cao
nhat tai trung tdm thanh phé Mexico
(175,8 ng mg™) [31].

3.2. Su phan b ciia PAES trong PM2.5
va SPM

Bay trong s6 12 PAEs phan tich duoc
phat hién trong mau bui SPM va PMs.
Trén thé giéi di-iso-butyl phthalate
(DiBP), di-n-butyl phthalate (DnBP),
butyl benzyl phthalate (BBP) va bis(2-
ethylhexyl) phthalate (DEHP) duoc su
dung nhiéu nhét trong hoat dong cong
nghi¢p va ching dugc phat hién trong
100% mau bui PMy5 va SPM thu thap tai
nghién cau nay. Dimethyl phthalate
(DMP) duoc phét hién trong 54/56 mau,
trong khi do diethyl phthalate (DEP) va
dicyclohexyl phthalate (DCHP) dugc phat
hién lan luot trong 21/56 va 1/56 mau
phan tich. Téng nong d6 DiBP, DnBP,
BBP, DEHP trong PM,s va SPM chiém
trén 98% tong PAEs duoc phat hién trong
55/56 mau phan tich, trong d6 DEHP
chiém trén 35% Y7PAEs (Hinh 3). DiBP
va DEHP 13 hai nhém chit chiém wu thé
trong bui PMys, dong gop trén 67%
> 7PAEs dugc phat hién; trong khi do
DnBP va DEHP chiém wu thé trong bui
SPM, doéng goép trén 87% Y 7;PAEs duoc
phat hién.

Céc PAEs nhu DMP, DEP, DnBP, BBP,
DEHP va di-n-octyl phthalate (DnOP) da
dugc Co quan Bao vé Moi truong Hoa Ky
(US EPA) liét k& vao danh muc céc chat
gay 6 nhiém uu tién can duoc kiém soét.
Trong sé d6, DEHP va BBP 1a nhiing chat
c6 kha nang giy ung thu cao [12]. Pac
biét, DEHP duoc phat hién trong 100%
mau bui PMys va SPM véi nong do cao
nhét (chiém trén 35% Y 7PAES).

Di-iso-butyl phthalate la chat hoa déo
chuyén dung thuong dugc sir dung két
hop vai cac phthalate c6 trong luwong phéan
tr cao khac nhu mot chit hd tro tao gel
[32]. Tai S1, néng d6 DIBP trung vi



chiém 35,9% va 8,75% X,PAEs trong
PM,s va SPM. Xu hudng tuong tu cling
duoc quan sét tai S2, véi nong do trung vi
DIBP chiém 36% va 9,41% trong PMys
va SPM. Di-n-butyl phthalate dwoc su
dung trong nhua epoxy, cellulose ether,
cac cong thuc két dinh dic biét va céc
mat hang cham soc ca nhan [33]. Tai S1,
nong d6 DnBP trung vi chiém 24,1% va
42,7% X,PAEs trong PM,s va SPM. Xu
hudng twong tu ciing dwgc quan sat tai
S2, véi néng do DnBP trung vi chiém
22,6% va 43,3% trong PM2 5 va SPM.

Hai nhom chit ¢6 nguy co gy ung thu
cao BBP va DEHP dugc phét hién trong
100% mau bui PM,s va SPM thu thap tai
Ha Noi, trong d6 DEHP dugc tim thay
v6i nong do cao nhét (chiém trén 35%
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Bang 1: Chi s6 nguy hai (HQ) va chi s6 rui ro (HI) ddi vé6i strc khoe con ngudi ciia 3 nhom PAEs

Tén RID c Dlir (ng kg™ ngay™) CDI (ng kg™ ngay™) HQ
ST oame (g vy [ PMas SPM PMys SPM PMys SPM
9 NL|TE | NL | TE | NL | TE | NL | TE | NL TE NL TE
Diethyl INhonhdt | 0 [ 0 [0 [0 o0 o000 0 0 0 0
1 | phthalate {890 M9KO"on nhat |1,65] 4,17 | 0,10 | 0,25 | 0,81 | 0,42 | 0,05 | 0,03 | 0,10E-05 [0,05E-05] 0,006 E-05 [0,003E-05
©ep) | " Ttungvi | o | o [oo6|015] o | o 003|002 o 0 | 0,004E-05 [0,002E-05
Butyl Nho nhat | 0,07 | 0,17 | 0,01 | 0,01 | 0,03 | 0,02 |0,003|0,001 | 0,016E-05 | 0,01E-050,0014 E-05|0,001E-05
, | benzyl 1200 g kg [ Lon nhét [0,60 ] 1,51 | 0,02 [ 0,05 [ 0,29 | 0,15 ] 0,01 [0,005] 0,15E-05 [0,08E-05 0,005E-05 [0,003E-05
p?éhg:f)te "9 | Trungvi 0,23 0,59 | 0,01 | 0,03 | 0,12 | 0,06 | 0,01 |0,003| 0,06E-05 |0,03E-05 | 0,003E-05 |0,002E-05
Bis | Lo Nho nhat | 3,05 | 7,69 | 0,35 | 0,90 | 1,60 | 0,77 | 0,17 | 0,09 | 7,50E-05 | 3,84E-05| 0,87E-05 | 0,45E-05
5 | ethylhexyl) kg“g Lon nhat | 5,69 | 14,4 | 2,89 | 7,29 | 2,80 | 1,44 | 1,42 | 0,73 | 14,0E-05 |7,18E-05| 7,11E-05 | 3,64E-05
?ggﬂ?}; ngay? | Trungvi [4,89 | 123 | 2,02 | 5,00 | 241 | 1,23 | 0,99 | 0,51 | 12,06-05 |6,17E-05| 4,97E-05 | 2,55E-05
Nho nhét 7,52E-05 | 3,85E-05| 0,88E-05 | 0,45E-05
HI Lén nhat 14,3E-05 | 7,31E-05| 7,12E-05 |3,65E-05
Trung vi 12,1E-05 |6,00E-05| 4,98E-05 | 2,55E-05

3.3. Panh gia rii ro dén sirc khoe con
ngudi va phoi nhiém hang ngay

Panh gia rai ro ddi véi stc khoe con
nguoi cua PAEs dya trén mac do phoi
nhiém hang ngay d6i nguoi 16n (NL) va
tré em (TE). Gia tri RfDs dugc xac dinh
cho hai PAEs ¢6 nguy co cao gay ung thu
(DEHP, BBP) va DEP (duoc US EPA ligt
ké vao danh muc chét wu tién can duogc
kiém soat), do d6 trong pham vi nghién
ctiru ndy mirc do phoi nhiém va rai ro suc
khoe con nguoi dbi véi DEHP, BBP va
DEP dugc danh gia (Bang 1). Nhin
chung, két qua danh gia rui ro dbi vai sic
khoe con ngudi cho thiy, con ngudi phoi
nhiém PAEs trong bui PM,s cao hon 2
lAn so v&i SPM. Gia tri Dly, cao nhat
dugc quan sat d6i véi hop chat co tiém
nang gy ung thu cao DEHP trong bui
PM.s la 5,69 ng kg ngay™ (nguoi 16n)
va 14,4 ng kg™ ngay™ (tré em), trong khi
d6 ddi véi SPM, gia tri DIy cao nhat doi
vé6i ngudi 16n va tré em lan luot 14 2,89 ng
kg™ ngay™ va 7,29 ng kg™ ngay™.

Chi sé nguy hai HQ cao nhit cua DEP,
BBP va DEHP trong PM, 5 d6i voi nguoi
Ié6n 1an luot 1a 0,10E-05, 0,15E-05, 14,0E-
05 ; trong khi d6 d6i véi SPM gia tri HQ
lan luwot 12 0,006E-05, 0,005E-05, 7,11E-
05 (Bang 1). Gia tri HQ tuong ddi thap
dbi vai tré em do ty 1é hit vao/trong luong
co thé nho hon [22]. Chi s rui ro HI cao
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nhat caa 3PAES trong PM, s dbi véi ngudi
I6n va tré em la 14,3E-05 va 7,31E-05; va
chi s6 HI cao nhat d6i véi nguoi I6n va
tré em trong SPM lan luot 12 7,12E-05 va
3,65E-05. Céac gié tri HI nho hon 1 cho
thiy chua cé tac dong xau nao ddi véi suc
khoe con nguoi khi tiép xic voi DEP,
BBP va DEHP trong bui PM,5 va SPM
trong bui khéng khi [29].

Do thiéu dix liéu vé doc tinh caa bén trong
s6 bay PAEs duoc phat hién do d6 danh
gia rui ro ddi voi stc khoe con ngudi chi
duogc thuc hién cho 3 PAEs. Tuy nhién,
van ton tai tac dong tiém an ddi véi suc
khoe con ngudi cua cac chit hda hoc doc
hai khac trong bui khéng khi va viéc tiép
xc 1au dai vei bui khong khi c6 thé gay
rai ro ddi véi sac khoe con ngudi. Do do,
can thyc hién cac nghién ciru tong quét va
trén pham vi rong vé su hién dién, con
duong phoi nhiém va rai ro déi voi sic
khoe con nguoi cua cac PAES, dac biét la
cac nhom chét c6 kha ning giy ung thu
nhu DEHP va BBP trong bui PM,; tai
khu vuc noi @6 Ha Noi.

4. KET LUAN

Nghién ciru ban dau da phac hoa hién
trang 0 nhiém, phan bd va rai ro sic khoe
tiém an cua cac PAEs trong bui PM,s va
SPM tai hai khu vyc dong dan cu cua Ha
Noi (quan Péng Pa va quan Ba Dinh).
Trong s6 7 PAEs duogc phét hién, DIBP,




DnBP, BBP va DEHP c6 mat trong 100%
mAau bui. Dic biét, DiBP va DEHP chiém
vu thé trong bui PMys (trén 67% tong
PAEs), con DnBP va DEHP chiém uu thé
trong bui SPM (trén 87% tong PAES).
DEHP, mét chét co nguy co gay ung thu
cao, xuat hién trong tat ca cac mau véi
nong d6 cao nhat, chiém trén 35% tong
PAEs trong ca PM,s va SPM. Mac du chi
s6 rui ro (HI) cho thdy cac PAEs phat
hién chua giy tac dong xau dén suc khoe
ngay lap tirc, phoi nhiém lau dai voi bui
khong khi van c6 nguy co cao. Tuy nhién,
day 1a nghién ctu khao sét tién dé vé hign
trang 6 nhiém PAEs trong bui PMys tai
khu vuc @6 thi Ha Noi vai s lwong mau
thu thap chua du I6n, trong pham vi hep
(2 vi tr|) va thoi gian thu mau ngan (7
ngay), vi vay sd liéu nghién ciru chua di
dé danh gia hién trang 6 nhiém ciing nhur
ngudn gbc cua PAEs trong bui PMys tai
khu vuc noi d6 Ha Noi. Do do, can tién
hanh cac nghién ctru sdu hon vé muc d6 6
nhiém, ngudn gdc va tac dong suc khoe
cua PAEs, dac biét la cac chit c6 nguy co
gdy ung thu trong bui PM 5 tai Ha Noi.

LOI CAM ON: Nghién ctu nay duoc
thuc hién dusi su hd trg clia dé tai do Quy
phét trién khoa hoc va céng nghé qudc gia
— Bo KHCN tai trg véi tén dé tai:
“Nghién ctu hién trang 6 nhiém, xac dinh
ngudn thai va tac dong dén sic khoe con
ngudi cia cac chat 6 nhiém méi noi trong
bui PM2.5 tai khu vuc d6 thi cua Viét
Nam” , ma sb dé tai 104.01-2023.05.

Cam két: Nhom tac gia xin cam doan day
Ia cdng trinh nghién ciu cua chang toi va
chua giri dang ndi dung ndy o bat ky tap
chi nao khac.
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