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DAC DIEM VA RUI RO SUC KHOE CUA KIM LOAI TRONG
BUI DUGNG KHU VUC NHA MAY PHOI TRON BE TONG
TAI THANH PHO HO CHI MINH
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Tom tit:

Nghién ctiu nay dugc thuc hién nham danh gia ham
lugng ctia 6 kim loai c6 trong mau bui dudng thu thép
tai khu viic xung quanh nha may phéi tron bé tong nham
tim hiéu ddc trung phan bé va ddnh gid rai ro moi trudng
va stic khoe do 6 nhiém bui dudng gy ra. Nong do ctia
cac kim loai trong bui dudng giam déan theo thu ty Ca
(27.912,4 mg/kg) > Mg (7.353,9 mg/kg) > Ti (1.367,4
mg/kg) > Cr (56,0 mg/kg) > Pb (22,5 mg/kg) > As (5,7
mg/kg). Ca va Mg chiém hon 96% t6ng lugng kim loai
dugc khéo sat va ddc trung cho mau bui dugc thu thap
trong khu vuc nghién ctiu, chtiing minh anh huéng cta
bui xi mang tii hoat dong phoi tron bé téong. Phan bo
vé khong gian ctia cac kim loai la khong giong nhau va
phén tich tuong quan cho thay rang cic kim loai nhu Pb,
va As c6 thé dén tii nhiéu ngudn khac nhau. Trong cac
kim loai khéo sat thi As thé hién muc d6 tich tu kim loai,
lam giau, va chi s0 tai trong 6 nhiém cao nhét so véi cac
kim loai con lai. Tré em dugc cho 1a nhém c6 nguy co
chiu anh hudng stic khoe cao hon so vé6i nguadi 16n khi
phoi nhiém cac kim loai c6 trong bui dudng. Trong khi
do Cr cho thdy rii ro cao nhat vé nguy co gay ung thu
cho ca tré em (5.38E-4) va ngudi l6n (4.94E-5). Nghién
ctiu ctia nay gép phan cung cdp thong tin vé ddc trung
phan bo ctia kim loai phat sinh tif ngudn san xuat phoi
tron bé tong gép phén vao cong tac quan ly 6 nhiém kim
loai trong bui dudng tai TP. HCM.

Tu khoa: Bui dudng, kim logi, TP. H6 Chi Minh,
stic khée, bé tong.

Nhdan bai: 26/12/2022; Stia chiia: 20/4/2023;
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1. Gi6i thiéu

Trong nhiing nam gan day, bui duong nhan dugc
rit nhiéu sy quan tam cta cac nha khoa hoc, béi vi n6
dugc coi la noi luu tri chinh cta cdc chit 6 nhiém, bao
gom ca kim loai ndng cé nguodn goc tli cac nguodn thai
khéc nhau gan d6 (1). Cac kim loai (As, Ca, Cr, Mg, Pb,
Ti...) tich tu trong bui dudng cé kha nang van chuyén
va hoat dong sinh hoc cao, do dé ching cé kha ning
gdy anh hudng x4u dén ca hé sinh thai va stic khde con
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Health risks of dust metals near
bitumen mixing plants in Ho Chi Minh
City

Abstract:

This study aimed to assess the levels of six metals
presentin road dust collected in the vicinity of a concrete
mixing plant, in order to understand their distribution
characteristics and evaluate the environmental and
health risks associated with road dust pollution. The
concentrations of metals in road dust were found to
decrease in the following order: Ca (27,912.4 mg/kg)
> Mg (7,353.9 mg/kg) > Ti (1,367.4 mg/kg) > Cr (56.0
mg/kg) > Pb (22.5 mg/kg) > As (5.7 mg/kg). Ca and Mg
accounted for over 96% of the total metals, indicating
the influence of cement dust from concrete mixing
activities. The spatial distribution of metals exhibited
variations, and the correlation analysis revealed that
metals such as Pb and As may originate from different
sources. Among the metals analyzed, As demonstrated
the highest accumulation, enrichment, and pollutant
load index compared to the other metals. Children
were found to be at a higher risk of health effects than
adults when exposed to the metals present in road dust.
Additionally, Cr exhibited the highest carcinogenic risk
for both children (5.38E-4) and adults (4.94E-5). This
study provides valuable insights into the distribution
characteristics of metals associated with concrete
mixing operations, contributing to the management of
metal pollution in road dust in Ho Chi Minh City.

Keywords: Road dust; Metal; Ho Chi Minh City;
Health; concrete.

JEL Classifications: Q51, Q53, Q52.

ngudi (2). Kim loai ndng trong bui dudng c6 thé bat
nguon ti nhiéu ngudn goc khac nhau nhu hoat dong xe
cd, dot dau chay nhién liéu hoa thach, dot rac thai, co s6
san xudt dién, khu cong nghiép va x4y dyng tuy thudc
vao noi chung dugc thu thap (1). Mic d6 6 nhiém cta
kim loai ndng trong bui dudng dugc xac dinh bédi cac
chi s6 nhu chi s6 tich lay dia ly (Igeo) (2), hé s6 lam
giau (3), va yéu t6 6 nhiém (4). Bén canh d6, nhiing rti
ro tiém tang doi véi stic khoe con ngudi do kim loai



nang trong bui dudng gay ra thong qua ba con duong
phoi nhiém bao goém hit phai, nuét phai va ti€p xuc véi
da dugc danh gia thong qua rai ro khong gay ung thu
va gay ung thu (5, 6). Ngoai ra, bui dudng con gay nguy
co tiém tang dén moi sinh, cac chi s6 rai ro sinh thai
tiém nang (Ei) va rui ro sinh thai tiém nang (PER) da
dugc st dung bai Pat va cdng su (7).

Mot trong nhiing hoat dong san xuit quan trong
gop phan phat thai lugng 16n kim loai vao bui duong la
hoat dong san xudt va phoi tron bé tong. Xi mang dugc
biét dén nhu thanh phén co ban cua bé tong, véi thanh
phan chinh bao gém canxi, silic, nhom, sit va cac thanh
phan kim loai khac nhu chi, thay ngin, cadmium va
kém. Trong qua trinh hoat dong ctia nha may, phdi tréon
nhién liéu, van chuyén, thao d&... sé dan dén viéc phat
thai mot lugng 16n cac kim loai nay vao moi trudng,
dac biét 1a qua bui duong va khi thai (8). Phat thai tu
hoat dong san xudt va phoi tron bé tong gép phéan 16n
gay nén 6 nhiém bui, tt d6 lam giam tdm nhin va chét
lugng khong khi. Khi bui da dugc lang dong, né c6 thé
gy nén bui duong, 1am 6 nhiém nudc va gay ra nhiing
anh hudng xdu dén stic khoe con ngudi, dong vat, thuc
vat (2).

Do d6, muc tiéu cua nghién ctiu nay la khao sat
néng d6 mot s6 kim loai (As, Ca, Cr, Mg, Pb, va Ti)
trong mau bui dudng thu thap tai khu vuc hoat dong
ctia nha may phoi tron bé tong thudc noi thi TP. H6
Chi Minh (TP.HCM). Nghién ctu tap trung khao sat,
so sanh néng do va phan bo theo khong gian cta cac
kim loai. Ngoai ra, nghién ctiu buéc ddu danh gia rai
ro moi trudng va suc khoe con ngudi ti phoi nhiém
bui dudng chiia cac kim loai néi trén. Dya trén mtc do
phan bé nong do ciing nhu tuong quan gitia cac kim
loai tai cac dia diém 14y mau c6 thé cung cap cai nhin co
ban vé anh hudng tii hoat dong clia nha may phoi tron
bé tong dén nong do kim loai cé trong bui duong tai
khu vyc. Thong tin nay sé phuc vu cho viéc hoach dinh
cac chinh sach quan ly va dinh huéng cho cac nghién
ctu sap t6i, dong thai 1a thong tin chi thi ngudn cua
kim loai phat sinh ti hoat dong phdi tron bé tong tai
TP. HCM.

2. Phuong phap nghién ctu

2.1. Dia diém nghién ciiu

Trong nghién ctu nay, cic mau bui duong da dugc
lay doc theo 2 tuyén duang, c6 mat do phuong tién
giao thong tuong d6i cao ndm song song véi Xa Lo
Ha Noi, la Nguyén Van B4 va Song Hanh. Trong do,
doan Nguyén Vian B4 nam doc theo khu nha may bé
tong MEKONG Thu Dtic va Cong ty ¢ phan Logistic
Vincem (Hinh 1), ¢6 luu lugng xe vin chuyén bé tong,
xe tai ndng va cac loai xe chuyén dung cho hoat dong
san xudt bé tong hoat dong cao va 1a khu vuc 6 nhiém
bui 16n tai khu vuc.
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A Hinh 1. Dia diém nghién ciiu: TP.HCM (a); cdc vi tri ldy
mau tai TP. HCM (b)

2.1. Phuong phdp ldy mau va phan tich mau

Mau bui dudng dugc thu thap theo huéng dan cua
Men (2). Cac mau nay sau khi dugc ray sé dugc can
khéi lugng khoang 0.5g va sau d6 dugc phan huy uét
bing hon hgp dung dich axit HNO, + HCI (Merck)
trong hé pha mau kin chuyén dung theo huéng dan
USEPA 3051A va phuong phap 200.8, Ver.5.4 (2).
Nong do cac kim loai (As, Ca, Cr, Mg, Pb, va Ti) dugc
dinh lugng bang thiét bi ICP-MS (Agilent, Hoa Ky).
Qua trinh phan tich, QA/QC dii liéu, dung cu hoéa chat
sti dung déu dat chuén va tuin tht nghiém ngat theo
phuong phap trén. Cac mau blank déu cho thay khong
phat hién kim loai dang dugc khao sat. Ngoai ra, mau
kiém chiing SRM 1684a cling dugc thuc hién dong thoi
dé danh gia do dang ctia phuong phap, két qua cho
thay hiéu suat thu hoi ctia cac kim loai khao sat trong
nghién ctiu dat tli 75-125%, chling minh d¢ tin cay cta
phuong phap phan tich.

2.2. Miic dj 6 nhiém va chi sé tdi trong 6 nhiém
2.2.1. Chi s6 tich liy dia chdt (I )
Trong nghién ctiu nay, ching t6i tinh toan cac gia

tri [ dé danh gia muic d¢ 6 nhiém cta cdc kim loai,
theo ¢ cong thtic sau:
Cn
Igeo =log (1.5 x —) (1)

Trong d6 C va Bn lan lugt 1a nong do kim loai trong
bui duong ciia mau n va mau nén dugc tham khao theo
nghién ctiu cua Taylor (9), v6i hé s6 1,5 dugc ap dung
dé diéu chinh sai s6 nén tiém nang (7). Nguy co dugc
danh gid dya trén tiéu chi bay cdp do, khong bi 6 nhiém
(Igeo <0); khong bi 6 nhiém dén 6 nhiém trung binh (0
< Igeo < 1); 6 nhiém trung binh (1 <1 < 2); 6 nhiém
trung binh dén ndng (2 < Ig < 3); 6 nhidm nang (3<
geo < 4); ndng dén cuc ky 0 nhlem (4< I , <5);vacuc
ky 6 nhiém (I > 5).

2.2.2. Hé s6 lam giau (EF)

Hé s6 lam giau (EF) dugc tinh todn d€ danh gid miic
do 6 nhiém (10, 3). Trong nghién ctu nay, Fe dugc
chon d¢€ dai dién cho nguyén t6 tham chiéu va EF u6c
tinh theo cong thtic sau:
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Trong d6 (C/C.) . va(C/C.) , latylégitanong
d¢ kim loai (C) va nong d¢ Fe (C, ) trong bui dudng va
mau nén, tuong tng. Cac gia tri EF tu 0,05 dén 1 cho
thay kim loai c¢6 nguoén gdc tu nhién, trong khi cac gia
tri cao hon 1 sé cho thdy kim loai dén tii nguén nhan
tao. Mtic d6 lam giau c6 thé dugc phéan loai vao nam
cdp (11): nhe (EF < 2); trung binh (2 < EF < 5); dang
ké (5 < EF < 20); rat cao (20 < EF < 40), va cuc ky cao
(EF > 40).
2.2.3. Chi s0 tdi trong 6 nhiém (PLI)
Chi s6 tai trong 6 nhiém (PLI) danh gia muc d6 6
nhiém cta kim loai trong bui dudng dugc tinh theo cac
phuong trinh sau:

=g (3)

PLI=Y P %X P, X P3 x....B, (4)

P la chi s6 6 nhiém cho nguyén t6 i, C, va C, la nong
do cuia nguyén t6 i trong mau va nén dia phuong cho
nguyén t6 i. Gia tri Pi dugc phan loai thanh 5 muc do:
khong bi 6 nhiém (P, < 0,7), bi 6 nhiém nhe (0,7 < P.<
1), bi 6 nhiém thdp (1 < P, < 2), bi 6 nhiém trung binh
(2 <P, <3) vabi 6 nhiém nang (P> 3). Chi s6 tai trong
6 nhiém PLI phén loai nhu sau: khong bi 6 nhiém (PLI
< 1), bi 6 nhiém thép (1 < PLI < 2), bi 6 nhiém trung
binh (2 < PLI < 3) va bi 6 nhiém nang (PLI > 3).

2.2.4. Nguy co stic khde con nguoi

Nghién ctiu nay da diéu tra cac rui ro vé stic khoe
lién quan dén kim loai ndng trong bui duong theo cach
ti€p cin cta US-EPA (12). Rui ro khong gay ung thu da
dugc danh gia cho Cu, Pb, Zn, Ni, Cd va Cr trong bui
duodng, trong khi rai ro gdy ung thu ctia Cr, Cd va Ni da
dugc udc tinh. Céc thong s6 ADI, , ADL va ADI,
(mg/kg ngay) la lugng tiéu thu hang ngay trung binh
thong qua dudng miéng, hit vao va thdm qua da, tuong
ung, dugc tinh du trén IARC (13).

Nguy co khong gay ung thu: Hé s6 nguy hiém (HQ)
phan anh nguy co khong gay ung thu déi véi con ngudi
va dugc tinh bang cong thic sau:

AlD
HQ =
Q ML

©)

Trong do RfD (mg/kg/ngay) la liéu tham chiéu. Chi
s6 nguy hiém (HI), téng ctia HQ cho ba con duong tiép
xuc, dugc tinh nhu sau:

HI=XHQ = HQing +HQ,, + HQ (6)

HI <1 dugc coi la nguy co khong gay ung thu khong
dang ké trong khi HI > 1 1a nguy ca stic khoe tiém nang
doi véi stic khoe con nguoi (14)

derm
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Nguy co gay ung thu: Theo IARC (2014), Cd, Cr va
Ni la cac kim loai gay ung thu. Nguy co gay ung thu
(CR) va tong nguy co gay ung thu (TCR) cua ba kim
loai ndng da dugc tinh todn bang cac Cong thiic (11) va
(12), tuong ung. TCR> 1 x 107 dugc coi la mot nguy
co khong chdp nhén dugc, trong khi TCR <1 x 10 A6
la mdt nguy co chip nhan dugc, SF 1a hé s6 d6 doc gay
ung thu (12).

R =ADI x SF (7)

TCR=3CR=CR_+CR_ +CR (8)

derm

3. Két qua va thao ludn

3.1. Nong do kim logi trong bui duong

Noéng d6 trung binh cuia cac kim loai trong mau bui
dugc khao sat trong nghién ctiu giam dan theo tht tu
Ca (27912,4 mg/kg) > Mg (7353,9 mg/kg) > Ti (1367,4
mg/kg) > Cr (56,0 mg/kg) > Pb (22,5 mg/kg) > As (5,7
mg/kg). Trong do, Ca va Mg la hai thanh phéan chinh
ton tai trong mau bui dudng tai khu vuc nghién ctiu,
chiém hon 96% téng lugng kim loai dugc khéo sat. Két
qua ti nghién ctiu nay ciing pht hgp véi cac nghién
ctu khac trén thé gidi cho thay hoat dong nghién tron
tii nha may phdi tron bé tong da anh hudéng dén gia
tang nong d6 Ca va Mg trong bui dudng tai khu vuc lay
mau va day c6 thé dugc xem la yéu t6 ddc trung cho bui
dudng tai khu vuc.

Ti, ngudn gbc chu yéu ti giao thong va cong nghiép
(7), dugc bao cao két qua la 1367,4 mg/kg, dong gop cao
(3.7%) trén tong ndng do cac kim loai dugc khao sat. So
sanh v6i nghién ctu cta Tric ndm 2021 tai cung khu
vuc, nong do Ti trong nghién ctiu nay cao hon khoang
214n (7). Nhu vay, ti két qua ctia nghién ctiu nay, ndong
dd Ti cao hon c6 kha ning dugc lam giau bdi hoat dong
cong nghiép, ma & day nguon chinh la tit nha mdy phai
tron bé tong.

Nhém kim loai Cr, Pb va As dong goép ty 1é phan
tram tuong doi thap (< 0.2%). Dong thai, ndong do cta
cac kim loai nay cting dugc danh gia tuong duong hodc
thap hon so véi nghién ctiu ctia Tric (7). Bén canh do,
nhom nghién ctiu cua Truc ciing da tién hanh phén
tich PCA va chi ra ring Cr, Pb va As trong mau bui
duong tai TP.HCM c6 thé dén tit ngudn hon hgp. Nhu
vay, chung t6i cling khong loai trii kha ndng nhém cac
kim loai trong nghién ctiu nay la tuong ty véi bao cdo
trudc do, c6 nguodn goc tii ngudn dia chét va hoat dong
tti con nguoi. Nhin chung, hoat dong phéi tron bé tong
c6 thé khong phai 1a nguyén nhan chinh lam giau cac
kim loai nang bao gém Pb, va As trong mau bui dudng
tai khu vuc khao sat.

3.2. Phan bo theo khéng gian cia kim logi trong
bui duong

D6i v6i mau thu thap dugc trén duong Nguyén
Vian Ba cho két qua téng nong do kim loai trong bui



(39147,7 mg/kg) cao hon so v6i cdc mau tai Song Hanh
(33478,2 mg/kg). Trong do, phan bé ty 1é nong do cac
kim loai trong mau bui tai hai tuyén dudng tuong doi
khéc nhau (Hinh 2). Cu thé, ty 1é ctia Ca trén duong
Nguyén Van Bé chiém 79,5%, cao hon tai dudng Song
Hanh (70,7%). Di€u nay hgp ly vi Ca la thanh phan
chinh cua xi méng (déng gép hon 85%), cac hoat dong
tron, nghién ctia nha may tron bé tong lam phat thai
mot lugng bui 16n chia thanh phan Ca ra ngoai moi
trudng xung quanh va cang gan khu vuc nha may thi
dong gop cua Ca c6 xu hudéng cao hon. Tuy nhién, do 2
con dudng nay gan nhau va do d6, mic du duong Song
Hanh khong cé nhiéu phuong tién cta tram tron bé
tong luu thong nhung thanh phan bui van chta ham
lugng cao cac kim loai lién quan dén xi mang nhu Ca.
Ty 1é dong gop cuia cac kim loai khac nhu Mg, Ti, Cr, va
Pb trong mau bui tai dudng Song Hanh cao hon so véi
duong Nguyén Vian Ba. Da6i véi As, ty 1é dong gop & ca
2 khu duong ldy mau la tuong ty nhau.

ey VN i
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A Hinh 2. Phan bé ty ¢ nong dé cdc kim logi trong mdu bui
dudng tai hai tuyén dudng

Hinh 3 trinh bay phan b6 theo khong gian ctia cac
kim loai riéng 1é tai tting vi tri ldy mau. C6 thé thay
rang sy phin b6 noéng d ctia 1a khong dong déu tai cac
vi tri va c6 su khac nhau vé xu huéng phan bé ctia cac
kim loai. Trong d6, Ca thé hién néng d¢ cao nhit tai
khu dudng néi bo sat ngay khu nha may bé tong, giam
dan vé doan Nguyén Van B4, va thdp nhit d6i véi cac
mau thu tip trén duong Song Hanh. Khu vuc dudng
noéi bo rat it sy xdo trén bé mat dudng do khong co
phuong tién co gidi ndng van hanh trong khu vuc nay
tai thoi diém ldy mau. Phan bd theo khong gian cua
nong do cua As trong bui dudng la tuong dong véi Ca,
tuy nhién can luu y rang miic ndong d¢ ctia As la tuong
doi thap trong toan bd khu vuc. Cala thanh phan chinh
cua xi mang, nguyén liéu chu yéu dugc st dung trong
qua trinh phéi tron bé tong tai nha may va do d6 phat
tan cta bui xi méng tii nha may la nguén quan trong
cua bui dudng ¢ gan khu vuc. Cang xa nha mady, anh
huéng cua bui xi mang sé cang it dan va tac dong cta
cac hoat dong khac (nhu giao thong, bui dat tii 2 bén
duodng) sé tang 1én. Day c6 thé la ly do giai thich cho
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phan bé theo khong gian ctia Ca thu dugc tai Hinh 3.
Khac so vé6i Ca va As, cac kim loai nhu Cr, Mg, va Ti
cho thiy noéng d6 cao hon tai tuyén dusng Song Hanh
so v6i duong Huynh Vian Ba. Khu vuc c6 nong do Cr,
Mg va Ti thap nhit la tai khu vuc duong ndi bo canh
nha mdy phdi tron bé tong. Nong do Pb trong mau
bui duong khong cho thdy ro phén bé trén ca khu vuc
nghién ctu. Cr, Mg, Ti va Pb c6 thé dén tu hoat dong
giao thong trong khu vic nhu di liéu cho thdy khu vuc
it hoat dong ctia xe tai ndng (dudng ndi bo) c6 nong do
cac kim loai nay & mtc thap. Puong Song Hanh khong
c6 nhiéu hoat dong giao thong lién quan dén xi mang
nhung la bai tap két xe container 16n va hoat dong xuat
nhap bai clia cac xe container ciing 1a mot nguén quan
trong dong gép dén nong do cac kim loai nay. Tuy
nhién, viéc 14y mau trong pham vi hep ciing phan nao
anh huéng 16n dén nhén dinh vé phan b6 khong gian
cua cac kim loai do qua trinh phét tdn cta bui dudng
trong khu vuc, tii d6 dan dén ddc trung cta bui duong
tuong doi giong nhau.
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A Hinh 3. Phdan bd theo khong gian ndng do cdc kim logi
trong mau bui dudng

3.3. Tdc dong ciia kim loai trong bui duong dén
moi truong va con nguoi

Céc gia tri I dugc st dung dé€ danh gid mic do
tich tu ctia cac kim loai nidng trong bui duong va két
qua dugc thé hién trong Hinh 4a. Trén toan khu vuc
nghién ctiu, gid tri trung binh cta I gidm theo thi ty
As(13)>Pb(05)>Cr(01)>Ca(O7)>T1( 1,8) >
Mg (-4,77). Cac gia tri I am cua Ca, Ti, Mg, cho thay
nhiing kim loai nay dlIO’C xép hang khong bi 6 nhiém.
Gid tri I cta Cr va Pb dugc coi la khong bi 6 nhiém
dén 6 nhism trung binh. Cac gid tri I cho As nam
trong khoang tti 1,1 dén 1,7, cho thay miic d6 6 nhiém
trung binh.

Hinh 4b trinh bay hé s6 lam giau (EF) cua cac kim
loai trong nghién ctu nay. Két qua cho thdy gid tri
trung binh cta EF dugc sdp xép theo thi tu As > Cr
> Pb > Ca > Ti > Mg. Gia tri EF Ca (1,09), Ti (0,51) va

Chuyén dé |, nam 2023 | 57



¢ Moi truong

Mg (0,06) thap hodc tuong duong 1 cho thdy nhiing
kim loai nay khong dugc lam giau, kim loai nay trong
bui duong dén tii ty nhién (c6 nguodn goc tu dia chat),
cu thé hon trong nghién ctiu nay, cac kim loai trén c6
kha nang cao dén tii ngudn bui xi mang. Gia tri EF cta
Cr (1,81) va cta Pb (1,27) cho thay su lam giau viia
phai, cac hoat dong giao thong c6 thé 13 nguodn tao ra
cac kim loai nang nay trong bui duong. Gia tri EF cua
As dao dong ti 3,2 dén 5,9 cho thiy mtic d6 lam giau
trung binh dén dang ké cta kim loai nay. So sanh véi
nghién ctiu tai cung khu vic (TP.HCM), gia tri EF ctia
As (4,35) trong nghién ctiu nay cao hon khoang 3,5 lan
so v6i két qua dugc bao cdo boi Tric va cong su (2021),
cho thdy dong gép dang ké ti hoat dong ctia con ngudi
dén As trong bui dudng tai khu vuc nay.

Két qua chi s6 6 nhiém Pi ctia cdc kim loai dugc thé
hién trong hinh 4c. Cac mau bui duong trong nghién
ctiu ctia ching toi cho két qua khong bi 6 nhiém bdi
Ti (0,46) va Mg (0,06), 6 nhiém nhe boi Ca (0,93), 6
nhiém thdp béi Cr (1,6), va 6 nhiém trung binh bdi Pb
(2,25). Cac két qua nay dugc danh gia 1a thap hon so véi
nghién ctiu tuong tu cua Truc va cong su (2021). Tuy
nhién, gid tri P, trung binh ctia As (3,77) tai day xép loai
14 6 nhiém néng. Chi s6 gia trj tai trong 6 nhiém (PLI)
cho téng cac kim loai trong bui dudng trong nghién
ctu nay dao dong tit 0,65 dén 0,94; nam trong mtic do
khong bi 6 nhiém.

| |
= ad |
=fa e

A Hinh 4. Box plot h¢ s6 lam giau ciia cdc kim loai trong mau
bui dudng

3.4. Ddnh gid riii ro siic khde

Céc chi s6 nguy co giy ung thu va khong gay ung
thu cta cac kim loai trong nghién ctiu nay déu dugc
xép theo thi tu ing > derm > inh, cho thiy duong tiép
xuc chinh véi nguy co gay ung thu d6i véi ca tré em va
nguoi 16n 1a qua dudng dn udng, sau do la qua tiép xic
da va ho hip (Bang 1). Cac két qua tinh toan déu thé
hién chi s6 rai ro stic khoe déi véi tré em 1a cao hon
ngudi 16n. Trén thuc té, tré em dé bi ngd doc kim loai
hon vi ching ¢6 nhiéu kha nang vo tinh nudt phai mot
lugng dang ké bui duong trong khi vui choi.
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Bang 1. Chi s6 nguy co khong giy ung thu va chi sd nguy
cG gy ung thu cua kim loai trong mau bui duong déi véi
tré em va ngudi l6n

Chi s6 nguy co khong gay ung thu

HQing HQinh HQderm HI
Kim | Tré |[Nguoi| Tré |Nguoi| Tré |Nguoi| Tré |Nguoi
loai | em 16n em 16n em 16n em 16n
Pb |1,23E-|1,12E- | 3,43E- | 1,64E- | 2,30E- | 2,98E- | 1,26E- | 1,15E-

01 02 06 06 03 04 01 02

As |3,61E-|3,29E- | 1,01E- | 4,82E- | 2,47E- | 3,20E- | 3,64E- | 3,32E-
01 02 05 06 03 04 01 02

Cr |3,58E-|3,25E-|1,05E- | 5,02E- | 5,01E- | 6,49E- | 4,09E- | 3,95E-
01 02 03 04 02 03 01 02

Chi s6 nguy co gay ung thu

CRiﬂg CR , CR,... TCR
Kim | Tré |Nguoi| Tré |Nguoi| Tré |[Nguoi| Tré |Nguoi
loai | em 16n em 16n em 16n em 16n
Pb |3,67E-|3,34E- | 5,07E- | 2,42E- 3,67E- | 3,34E-
06 07 10 10 06 07
As |1,63E-|1,48E-|4,58E-|2,19E- | 1,11E- | 1,44E- | 1,64E- | 1,49E-
04 05 09 09 06 07 04 05
Cr |5,37E- | 4,88E- | 1,26E- | 6,03E- 5,38E- | 4,94E-
04 05 06 07 04 05

Cr la kim loai c6 gia tri vé chi s6 khong giy ung thu
va gdy ung thu cao nhat trong cac kim loai dugc khao
sat. Cr la mot kim loai nang doc hai, thuong dugc st
dung trong san xudt thép, san xudt kim loai, xi ma, son
va cac hoat dong cong nghiép khac, thong qua tiép xtc
lau dai kim loai nay tich lay sinh hoc trong co thé ngusi
va gy ra cac su thay d6i hod hoc trong té€ bao. Do do,
Cr dugc xem la mét tdc nhan giy ung thu tiém tang va
nguy hiém cho stic khoe.

MicduTCR, vaTCR_ ... daoddongtiulx10°
dén 1 x 10™* dugc coi la gidi Iglan rti ro ung thu c6 thé
chip nhan dugc (15), tuy nhién, cac kim loai nay cé
tinh tich lity, va theo thoi gian déy 1a cac tac nhan gay
ung thu cao. Do do, két qua nay cho thdy cac nguy co
tiém 4n vé stic khoe ctia ngudi dan, cin dugc canh bao
va nang cao su quan tadm cta chinh quyén dia phuong
trong cong tac quan ly chét lugng moi truong. Cu thé
cac hoat ddng nhu che chan cho cic xe chd bé tong va
rtia duong thudng xuyén la cac giai phap can thuc hién
dé giam tac dong ctia KLN trong bui.

4. Két luan

Nghién ctiu tién hanh khao sat nong d6 mot s6 kim
loai trong mau bui dudng thu thép tai khu vuc hoat
dong ctia nha may phoi tron bé tong thudc noi thi
TP.HCM. Nong d6 trung binh ctia cac kim loai trong
mau bui dugc khéo sat trong nghién ctiu gidm dan theo
tht ty Ca > Mg > Ti > Cr > Pb > As. Trong d6, Ca, Mg,
va Ti la nhém chiém thanh phan chinh ton tai trong
mau bui dudng (>99%), cho thdy hoat dong nghién



tron tii nha mdy phdi tron bé tong da anh hudng dén
gia tang ndng do cac kim loai nay trong bui dudng tai
khu vuc khao sat. Nghién ctiu chi ra anh hudng cta
nha may phoi tréon bé tong dén nhém kim loai Cr, Pb
va As la chua r6 rang. Su phan b6 nong do cac kim loai
la khong dong déu tai cac vi tri nghién ctiu va xu huéng
cao hon tai khu vyc dudng Nguyén Vin B4, noi hoat
dong chu yéu cua xe chd bé tong. Tuy nhién, do pham
vi ldy mau nho nén thanh phan bui trén ca 2 tuyén
duodng ldy mau chinh van chia ham lugng cao cac kim
loai lién quan dén xi mang nhu Ca.

Cacgid tril , EF, P, va PLI ciing da dugc khéo sat.
B&i vi dic tinh cac kim loai dén tif dia cht c6 thanh
phan tuong dong véi xi mang, va do d6 méc du nong
do ctia Ca, Mg cao nhung cac gid tri I , EF, P, va PLI
tuong doi thip, dan dén chua phan anh day da anh
hudng ctia nhém kim loai nay. Trong khi d6, As, thé
hién gia tri cao nhat d6i v6i ca muc d¢ tich tu kim loai,
hé s6 lam giau, lan chi s6 tai trong 6 nhiém. Piéu nay
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