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Tom tat

Nghién ctru nay nham danh gi4 ndng do, phan bd khong gian va mirc d6 6 nhiém cua nhém (Al) va sit (Fe) trong bui
dudng tai thanh phd Pa Nng, Viét Nam. Téng cong 60 mau bui dudng d dugc thu thap vao nim 2024, bao gdm 56 maiu
dai dién cho cac phudng/xa (theo dia gii hanh chinh cii) va 4 mau nén tai cac khu vuc it chiu anh hudng béi hoat dong
d6 thi. Cac mau dugc phan tich ndng do Al va Fe bang phuong phap ICP-OES, va két qua dwoc xir ly thdng ké két hop
v6i ndi suy khong gian bang phuong phap IDW. Két qua cho thdy ndng do trung binh cta Al va Fe dao dong 1an luot tir
7.123 - 24.211 mg/kg va 6.408 - 17.385 mg/kg. Phan tich khong gian chi ra rang cac khu vuc ngoai 6, dic biét 1a cac ving
giap ranh doi nai hodc dét tréng, c6 xu hudng tich liy Al va Fe cao hon so véi trung tam thanh phd. Chi s tich liy dia
hoa (Igeo) duge sir dung dé danh gia mic do 6 nhidm, cho thdy hau hét cac khu vure nam trong ngudng “Khéng 6 nhiém”
dén “O nhiém mirc 46 vira”, ngoai trir mot s0 diém c6 Ieeo >1 dbi v6i Al Su phan bd khong dong déu cua Al va Fe cho
thay vai tro chi ph01 clia yéu t6 dia chét tu nhién, trong khi anh hudng tir hoat dong giao thong va cong nghiép la khong
dang ké. Cac két qua nay g(n ¥ rang viéc giam sat bui duong can duge thue hién v6i dO phén giai khong gian cao hon,
dac biét tai cac khu vyc ngoai thanh. Dong thoi, can thiét lap gia tri nén dia phuong cho cac nguyén td dia sinh nhu Al va
Fe dé 1am co s¢ danh gia chinh x4c mirc d6 6 nhiém cta cac kim loai nguy hai khac trong moi truong do6 thi.
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Abstract

This study aimed to assess the concentrations, spatial distribution, and pollution levels of aluminum (Al) and iron (Fe)
in road dust in Da Nang city, Viet Nam. A total of 60 road dust samples were collected in 2024, including 56 samples
representing wards/communes (based on the former administrative boundaries) and 4 background samples from areas
with minimal urban activity. The samples were analyzed for Al and Fe concentrations using the ICP-OES method, and
the results were statistically processed in combination with spatial interpolation using the Inverse Distance Weighting
(IDW) method. The findings showed that the average concentrations of Al and Fe ranged from 7.123-24.211 mg/kg and
6.408-17.385 mg/kg, respectively. Spatial analysis revealed that suburban areas, particularly those adjacent to hills or
bare lands, tended to accumulate higher levels of Al and Fe compared to the city center. The geo-accumulation index
(Igeo) Was used to evaluate pollution levels, indicating that most areas fell within the “uncontaminated” to “moderately
contaminated” categories, except for a few locations with I, > 1 for Al. The uneven distribution of Al and Fe suggests
that natural geological factors predominantly influence their presence, while the impacts from traffic and industrial
activities appear to be minimal. These results suggest that road dust monitoring should be conducted at higher spatial
resolution, especially in suburban areas. Furthermore, establishing local geochemical background values for lithogenic
elements such as Al and Fe is essential to accurately assess the pollution levels of more hazardous metals in urban
environments.

Keywords: Road dust, spatial interpolation, I, index, metal pollution

1. Giéi thi¢u

O nhiém kim loai ning trong moi trudng do
thi 14 mot trong nhimng van dé moi truong dang
quan tdm hién nay do mdi lién hé chit ché giira
hoat dong d6 thi hoa, giao thong van tai va stc
khoe cong dong [11, 14]. Trong s cac thanh
phan giy 6 nhiém méi trudng khong khi va dét
tai khu vuc thanh thi, bui duong (road dust) dong
vai trd nhu mot kho chira tiém an cac kim loai
ning, bao gdm ca nhirng nguyén t6 c6 ham
luong cao trong 16p vo trai dat nhu nhom (Al) va
sat (Fe) [2, 15]. Mic du Al va Fe khong phai 1a
nhitng nguyén t6 doc hai cap tinh nhu Pb, Cd hay
Hg, nhung chiing c¢6 thé gay ra anh hudng sinh
hoc gian tiép khi tich lily v&i ham luong cao
trong moi truong va tiép xtc lau dai [6, 11].

Al 12 nguyén t6 pho bién thi ba trong vo trai
dat va thuong xuat hién & dang oxide trong bui
khoang. Khi ton tai & ndng do cao, Al c¢6 thé giy
anh huong dén hé than kinh, dic biét 1a trong
diéu kién pH thap lam ting tinh hoa tan ctia né
[9]. Trong khi d6, Fe 1a mot nguyén t6 thiét yéu
nhung ciing c6 thé gay hai néu vuot qua ngudng
sinh hoc, gy stress oxy hoa & sinh vat va bién
d6i cau trac sinh hoc cua dat [8].

Da Nang 1a mot thanh phd 16n & mién Trung
Viét Nam, c6 tbc do d6 thi hoa nhanh va mang

lu6i giao thong phat trién manh mé&. Tir ngay
01/07/2025, thanh phd Pa Ning dugc mo rong
dia gi6i hanh chinh khi sép nhdp toan bg tinh
Quang Nam, tao thanh "Pa Nang méi". Viéc mé
rong nay kéo theo su bién d6i manh mé vé ciu
trac khong gian d6 thi va ap luc gia tang I1én moi
truong khong khi va dat. Tuy nhién, cc nghién
ctru vé phan bd va mirc d6 6 nhidm cia cac
nguyén t6 phd bién nhu Al va Fe trong bui
duong ¢ khu vuc ndy con han ché.

Do d6, nghién ctru nay dugc thuc hién nham
danh gia hién trang ndng do va phan bd khong
gian ctia Al va Fe trong bui duong tai thanh ph
ba Nrfmg (trudec mo rong dia gidi). Cu thé, 60
mau bui dudng di dugc thu thap, bao gom 56
mau dai dién cho cac phudng/xa thudc Pa Ning
cii, cung voi 4 mau nén & khu vuc it chiu tac
dong nhan sinh. Nghién ctru tip trung vao: (1)
phan tich ndng d6 trung binh Al, Fe tai cac khu
vuc dai dién; (2) ndi suy va danh gia phan bd
khong gian cta hai nguyén té; va (3) xac dinh
mirc d6 6 nhiém thong qua cac chi s6 danh gia.
Két qua nghién ciru gbp phan cung cap co sd dir
liéu cho quan 1y chat lugng méi trudng do thi,
cling nhu xay dung chién lugc giam sat 6 nhiém
kim loai trong bdi canh phat trién mé rong do thi
0 Viét Nam.
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2. Phuong phap nghién ctru
2.1. Khu vwe nghién civu va thiét ké thu mau
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Hinh 1. Vi trf c4c diém lay mau bui duong tai thanh pho Da Nang (ci),
bao gdm 56 diem dai dién cac phuong/xa va 4 diém nén.

Thanh phd Da Nang (cii) 1a d6 thi trung tdm
khu vuc mién Trung Viét Nam, véi dic diém dia
hinh da dang va tdc d6 d6 thi hoa nhanh chong
[7]. Pé phuc vu muc tiéu danh gia khong gian
phan bd va mirc d6 6 nhiém cta Al va Fe trong
bui dudng, tong cong 60 mau bui dudng di duoc
thu thap vao nim 2024 tai cic tuyén duong gan
tru s& uy ban nhan dan (UBND) cua 56
phuong/xa (theo phan chia hanh chinh cii) va 4
diém nén (background) tai cac khu vuc xa ngudn
giao thong va hoat dong cong nghiép. Hinh 1
minh hoa vi tri cdc diém 1dy mau trén ban dd
thanh ph6 Pa Ning (cii).

Céc diém léy mau duoc lua chon c6 chu dich,
nham dam bao dai dién cho toan bd khong gian
hanh chinh cta thanh phd va phan b dong déu

theo yéu t6 chtrc nang do thi. Mdi diém lay mau
nam tai tuyén duong chinh gan try s UBND cip
phuong/xa, phan anh déc trung giao thong do6 thi
tai khu vuc twong tmg. Mau nén dugc thu tai cac
khu vuc it bi anh hudng boi hoat dong giao thong
hodc cong nghiép, nhu ving ddi nui phia tay
thanh ph6 va ban dao Son Tra.
2.2. Quy trinh thu thap va xir Iy mdu

Céc mau bui duong duoc thu bang chéi nhya
va xéng sach trén dién tich mat duong, vao
khung gio tir 8:30 dén 16:30 trong diéu kién thoi
tiét kho réo, khong co mua trong 7 ngay lién tuc
trudc d6. Moi mau thu khoang 1-1.5 kg bui kho,
sau d6 dugc loai bo rac tho va tap chat trude khi
dung trong tai ziplock c6 dan nhan va chuyén vé
phong thi nghiém.
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Tai phong thi nghiém, mau dugc say kho &
nhiét d§ phong, sau d6 sang qua rady 150 mesh
(<100 pm) d& thu phan bui min, phan doan c6
kha nang gay rui ro cao hon do kha nang xam
nhap qua hé ho hap. Khoang 0.5 g mau duoc
phan tich nong d6 Al va Fe bang phuong phép
quang ph phat xa plasma cam (ng cao tan (ICP-
OES, Agilent 5110), sau khi tiéu hity mau bang
hon hop axit HNOs-HCI (2:1) theo quy trinh vi
song (USEPA Method 3051A). Cac mau tring,
mau 13p va mau chuan chuin hoa (SRM 1648a)
dugc phan tich song song dé dam béao chat lugng
(QA/QC), voi do hodi phuc dao dong tir 90 -
110% va sai s6 1ap <10%.

2.3. Phan tich chi s6 6 nhiém (Ige,)

Chi sb tich lily dia hoa (Geoaccumulation
Index - Igeo) duoc sir dung dé danh gia muac do 6

nhiém ctia Al va Fe tai timg diém ldy mau. Igeo

duogc tinh theo cong thue cua [13].
C

I, =log,(—— 1

geo gZ (ISBZ ) ( )

trong d6: C 1a ndong do Al hoic Fe trong mau byi

duong; B 1a ndng d6 nén (trung binh cua 4 mau

nén); hé s6 hiéu chinh 1.5 duoc sir dung dé diéu
chinh cac bién dong dia chét tu nhién.

Gia tri Igeo dugc phan loai thanh 7 mtrc d6 tur
“Khong 6 nhiém” dén “O nhiém cuc manh” theo
thang phan loai chuin (Bang 1) [13]. Viéc sir
dung chi sé nay cho phép danh gia va so sanh
mure d 6 nhiém giira cac khu vuc khac nhau mot
cach khach quan.

Bang 1. Mtic d9 6 nhidm tuong tng véi gia tri chi s6 tich liy dia hoa (Igeo)

Chi 50 danh gia Mic d§ 6 nhieém

Gié tri Lneo

Khong 6 nhiém Igeo <O
Khoéng dén 6 nhiém mirc do vira 0 <Igeo <1
O nhiém murc d vira 1 <Igeo <2

Tgeo O nhiém tir mirc d6 vira dén cao 2 <Igeo <3
O nhiém murc do cao 3 <Igeo <4
O nhiém tir muac d6 cao dén cuc cao 4 <Igeo <5
O nhiém cuc cao loeo >5

2.4. Phan tich khong gian va ngi suy

Pé xac dinh va truc quan héa sy phan bd
khong gian ctua Al va Fe, nghién ctru 4p dung ky
thuat noi suy khong gian bang phuong phap IDW
(Inverse Distance Weighting) trén phin mém
QGIS 3.24. Phuong phap nay cho phép udce tinh
gia tri tai cac diém chua do dua trén khoang cach
dén cac diém da c6 dir liéu, véi gia dinh rang cac
diém gan nhau c6 xu hudng gidng nhau hon.

Két qua ndi suy tao ra cac ban d6 phan bé lién
tuc cua néng d0 Al va Fe trén toan thanh phé DPa
Nang (cil), phuc vu danh gia xu thé khong gian va
nhan dién cac khu vuc c6 nguy co 6 nhiém cao.

3. Két qua va thao luin
3.1. Nong d¢ Al va Fe trong bui dwong

Két qua phén tich ndng d6 Al va Fe trong bui
duong tai 15 phuong/xa (thudc dia gidi hanh
chinh méi ciia thanh phd Pa Nang) duoc thé hién
trong Hinh 2. Nhin chung, ndng d6 trung binh
clia ca hai nguyén t6 nay dao dong dang ké giita
cac khu vuc, phan anh su khac biét vé diéu kién
mdi trudng va ngudn phat thai dia phuong.
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Hinh 2. Nong d trung binh A/ va Fe (mg/kg) trong bui duong tai 15 phudng/xi cua thanh phd Da Ning (mo6i).
S.T: phuwong Son Tra, A.H: phuong An Hai, N.H.S: phuong Ngii Hanh Son, H.X: phuwong Hoa Xudn, C.L: phuong Cam

L¢, H.C: phuwong Hoa Cwong, H.Ch: phuong Hai Chau, T.K:

phwong Thanh Khé, A.K: phuong An Khé, H.K: phwong

Hoa Khénh, L.C: phwong Lién Chiéu, H.Va: xd Hoa Vang, B.N: xd Ba Na, H.V: xd Hdi Van, H.T: xd Hoa Tién.

Nong d6 trung binh ctia Al trong cac mau bui
duong dao dong tir 7.123 mg/kg dén 24.211
mg/kg, trong khi ndng do Fe dao dong tir 6.408
mg/kg dén 17.385 mg/kg. Pang chua y, cac khu
vuc nam & ngoai 6 hoac vung ven do, chéng han
nhu Hoa Vang, Ba Na, hoac cac khu vuc giap
ranh v&i Quang Nam, thuong ghi nhan néng do
Al va Fe cao hon so v&i cac phuong ndi thanh
nhu Hai Chau, Hoa Cuong.

Xu huéng nay c6 thé phan anh anh huong ciia
cac yéu td tu nhién va nhéan sinh khac nhau. Cu
thé, cac khu vuc ngoai thanh ¢ thé tich tu bui
duong gidu khoang chit tir ngudn nén dat ty
nhién, dac biét 1a noi c6 mat do giao thong thép
va it hoat dong lam sach dwdng phd thuong
xuyén [17]. Bén canh do, sy hién dién cua céc
cong trinh x4y dung dan dung, duong dit hoic
khu vuc trdng trot ciing gop phan lam ting lugng
bui khodng c6 chira Fe va Al

Nguoc lai, khu vyc trung tam thanh phé, mac
du c6 mat do giao thong va do thi hoa cao, lai
ghi nhan néng d6 Al va Fe thap hon tuong ddi.
Diéu nay c6 thé do tan suat lam sach duong phd
thudng xuyén hon, hé thong giao thong dugc trai

nhya k¥ ludng hon, va it tiép xtic véi ngudn dat
tu nhién [12]. Ngoai ra, sy tai ling dong cua bui
min tai trung tAm ciing c6 xu huéng chira nhiéu
kim loai doc hai (nhu Zn, Pb, Cd) hon la cac
nguyén td dia chit pho bién nhu Al va Fe.

Tuy ca Al va Fe déu 1a cac nguyén t6 phd bién
trong 16p vo trai dat va it mang tinh doc hai sinh
hoc cép tinh, su tich lily 1au dai ciia ching trong
mdi truong d6 thi co thé 1am thay doi tinh chét
dat, anh huong dén chu trinh dinh dudng vi sinh
vat, va lam gia ting ndng d6 nén cua bui duong
— yéu t6 anh huong dén viéc danh gia 6 nhiém
cua cac kim loai nang khac [12]. Ngoai ra, cac
nghién ctru gan day ciing chi ra rang ndng do cao
ctia Fe trong bui ho hip min (PMzs) c6 thé gy
stress oxy hoa khi hit phai trong thoi gian dai [1].

Nhin téng thé, su chénh léch rd rét gilra cac
khu vue vé nong do Al va Fe cho thiy tinh chét
khong dong nhét trong phan bd bui khoang do
thi tai Pa Nang. Két qua nay déng vai trd quan
trong trong viéc lya chon diém nén hop 1y va
diéu chinh cac chi s6 danh gia 6 nhiém (nhur Igeo)
theo diéu kién dia phwong nham phan anh chinh
xac muc do rui ro moi trudong.
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3.2. Phin bé khong gian ciia Al va Fe

Phan tich khong gian bang phwong phap noi
suy IDW (Inverse Distance Weighting) cho thay

su bién thién rd rét vé phan bd néng do6 cua Al
va Fe trén toan bd dia ban thanh phd Da Néng
(cii). Két qua duoc thé hién trong Hinh 3a va
Hinh 3b.

Hinh 3. Ban dd noi suy phan bd khong gian ndng do (a. Al b. Fe) trong bui dudng.

Phan b khong gian cta Al (Hinh 3a) cho thiy
cac gia tri cao tap trung chu yéu tai khu vuc phia
tay bac va phia nam thanh phd, noi c6 mat do xay
dung thap va tiép giap v6i cac ving ndng thon
hodc ving ddi nti. Cac khu vuc nhu Lién Chiéu,
Ba Na 1a nhitng noi ghi nhan néng d6 Al cao hon
muc trung binh toan thanh phd, phan anh vai tro
ctia yéu t6 dia chat nén va cac ngudn ty nhién
[10]. Nguoc lai, trung tAm thanh phd (Hai Chau,
Thanh Khé, Hoa Cudng) c¢6 ndng do Al thip hon
dang ké, phu hop vai két qua & muc 3.1.

V6i Fe, ban d6 phan bd khong gian (Hinh 3b)
cho thdy mo hinh twong tu, tuy nhién ndng do
cao cua Fe ciing xuat hién tai mot s6 diém gén
cac khu vuc c6 hoat dong xay dung, co khi va
giao thong cao, nhu doc qudc 16 1A va tuyén

tranh phia tiy thanh phd. Piéu nay cho thiy
ngoai yéu t6 nén dia chét, hoat dong nhan sinh
nhu mai mon tor phuong tién giao thong hodc
cong trinh xay dung ciing c6 thé dong vai trd gop
phan ting nong do Fe tai mot sé khu vuc [5].
Su khéc biét trong phan b6 khong gian gitta Al
va Fe cho thay hai nguyén t6 ndy chiu anh huong
boi ca ngudn gde tw nhién va nhéan sinh, véi muc
d6 tuong d6i khac nhau. Al c6 xu huéng phan anh
nén dia chat khu vuc, trong khi Fe c6 thé chiu tac
dong bod sung tur cac hoat dong do thi.
3.3. Mirc dg 6 nhiém Al va Fe

Mirc d§ 6 nhiém cuia Al va Fe dugc danh gia
thong qua chi s6 tich lity dia hoa (Igeo), VOi gid tri
trung binh tai 15 phuong/xa duoc thé hién trong
Hinh 4.
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Hinh 4. Gia trj trung binh chi s3 Iee ctia Fe va Al tai 15 phuong/xa thudc thanh phd Pa Nang (moi).

Gié tri Ieo cho Al dao dong tir- 0.31 dén 1.12,
trong khi gid tri Igeo ciia Fe dao dong tur - 0.45
dén 0.98. Theo thang phan loai cia Miiller
(1979), da sb cac khu vuc duoc xép vao mirc
“Khéng 6 nhim” dén “O nhiém mic d6 vira”,
véi mot sb khu vue ¢6 chi sd Igeo Vgt ngudng 1,
tre thudc nhom “O nhidm murc d6 vira”. Cu thé,
céc khu vue nhu Lién Chiéu va Ba Na c6 gia tri
Igeo cia Al va Fe cao hon so véi trung binh, trung
khdp véi cac ving c6 ndng do nguyén td cao nhu
da trinh bay trong phan 3.2.

Céc gia tri 4m hodc gan bang 0 cta lgeo & trung
tam thanh phd chi ra rang muc do tich lily cac
nguyén td Al va Fe tai ddy khong dang ké so véi
nén ty nhién. Didu ndy ciing ¢6 nhan dinh ring
nguon gbc phét sinh Al va Fe chu yéu dén tir cac
qué trinh phong hoa ty nhién hodc bui dat nén thay
vi cac hoat dong cong nghi¢p do thi hién hiru.

Két qua nay phu hop vai cac nghién ctru trude
day vé bui duong ¢ khu vuc Dong Nam A, trong
d6 Fe va Al thuong duoc xem 1a nguyén té dia
sinh va it chiu tic dong tich cuc tir ngudn phat
thai cong nghiép, trai nguge voi cac nguyén to
nhu Pb, Zn hoac Cd [4, 16].

3.4. Ham y moi trwong va qudn ly do thi

Két qua phén tich ndong d6 va phan bd khong

gian ctia Al va Fe cho thay phan 16n cac khu vuc

trong thanh phd Da Nang hién khong chiu anh
huéng 6 nhiém nghiém trong tir hai nguyén tb
nay. Tuy nhién, sy phan bb khong déu va gia tri
Teeo tai mot s6 khu vuc ngoai 6 vuot ngudng "O
nhiém vira" dit ra mot s6 ham y moi trudng can
luu y trong cong tac quy hoach va quan 1y do thi.

Thir nhat, hoat dong khai thac dat hodc thiéu
cdy xanh bao vé, 1am gia tang kha ning lang dong
va tai phat tan bui khodng giau kim loai. Do do,
cac bién phap kiém soét bui nhur trong cdy, phu
xanh ving chuyén tiép d6 thi - nong thon, va tang
tan suat vé sinh dudng phd 13 can thiét.

Thir hai, mdc du Al va Fe khong phai la kim
loai nang ddc hai cép tinh, nhung sy tich Iy cia
chung cé thé 1am bién dbi nén dia hoa cua bui
duong, anh huong dén chi sé danh gia cac
nguyén td nguy hiém hon nhu Pb, Zn, hodc Cd
[3]. Viéc thiét 1ap nén chuan dia phuong (local
background) cho cic nguyén té dia sinh nhu Al,
Fe 1a hét sirc quan trong nham dam bao tinh
chinh xac khi 4p dung cac chi s6 nhu Igeo hodc
EF cho cac nghién ciru 6 nhiém khac.

Cudi cung, két qua nghién ciru gop phan cung
cap co s6 khoa hoc cho viée xay dung mang ludi
gidm sat moi truong khong khi va bui duong do
thi ¢6 phan vung hop 1y, dic biét trong bdi canh
Da Néng da mé rong dia gidi hanh chinh tir ngay
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01/07/2025, sap nhap tinh Quang Nam. Su khéc
biét o rang gitra khu vuc trung tam va vung ven
d6 méi sat nhap cang nhan manh nhu ciu diéu
chinh chinh sach méi truong theo dac diém dia
phuong hoa.

4. Két luan

Nghién ctru ndy di cung cdp danh gia dinh
luong va khong gian vé nong d6 va mirc do 6
nhiém ciia hai nguyén t6 phd bién trong bui
duong d6 thi 1a Al va Fe tai thanh phd Da Ning
(cii), v6i 56 mau bui thu thap tai cac phudng/xa
va 4 mau nén. Két qua cho thy nong do trung
binh cua Al va Fe dao dong dang ké giita cac khu
vuc, trong do cac phuong/xa ngoai 6 nhu Hoa
Vang va Ba Na ghi nhén gid tri cao hon so véi cac
phuong n6i do nhu Hai Chau hay Thanh Kheé.

Phan tich ndi suy khong gian bang phuong
phép IDW cho thay sy phan bd khong dong déu
cua Al va Fe, tap trung nhiéu hon tai cac khu vuc
tiép giap ving ddi niii hodc noi co diéu kién thd
nhudng tu nhién 16 thién, phan anh sy chi ph6i
ctia yéu t6 dia chat nén hon 13 cdc nguon 6 nhiém
nhén sinh. Gié tri chi s6 Igeo d01 Vi ca hai nguyén
t6 chi yéu nam trong mirc “Khéng 6 nhidm” dén
“QO nhiém murc do vira”, tuy nhién mot s6 khu vuc
ngoai thanh cho thiy xu hudng tich lity cao hon
muc trung binh, dac biét ddi vai AL

Nhimng két qua nay goi mé mot sé ham y quan
trong ddi véi cong tac quan 1y moi truong do thi.
Thi nhat, viéc thiét 1ap va cap nhat nén dia hoa
dia phuong 14 can thiét nham nang cao d¢ chinh
xéc trong danh gia 6 nhiém kim loai ning tai cac
d6 thi dang m& rong nhu Pa Nang. Thu hai, sy
khéc biét 10 rét gita trung tdm va vung ven do
cho thay cin c6 chién lugc giam sat khong gian
co trong tam, ddc bi¢t tai cac vung c6 tham phu
dat tréng hodc mat do xay dung thép, noi bui
khoang c6 thé tich ty va tai phat tan. Cudi cting,
mac du Al va Fe khong phai 1a kim loai doc hai
cap tinh, nhung vai tro cta ching trong diéu
chinh bdi canh nén dia hoa va anh huong gian

tiép dén su dénh gia cac nguyén t6 nguy hai khac
khong nén bi xem nhe.

Trong twong lai, cac nghién clru nén mé rong
pham vi sang cac nguyén t6 c6 doc tinh cao hon
(nhu Pb, Zn, Cd), két hop véi cac chi s sinh thai
va danh gid nguy co stc khoe. Pong thoi, nén
xem xét cac yéu td theo mua, dir liéu khi tuong
va 4p dung cac mo hinh phan tan dé 1am rd hon
co ché lan truyén bui duong va kim loai trong
khong khi do thi.
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