VNU Journal of Science: Natural Sciences and Technology, Vol. 42, No. 3 (2026) 90-100

VNU Journal of Science: Natural Sciences and Technology

Journal homepage: https://js.vnu.edu.vi/NST

Original Article

Determining Heavy Metal Concentrations in Residential
and Automobile Garage Dust in Hanoi, Vietnam

Nguyen Manh Ha*, Nguyen Thi Dung?, Tu Binh Minh?,
Nguyen Minh Phuong?, Dang Ngoc Dinh?

WNU University of Science, 334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam
2Viet Tri University of Industry, 9 Tien Son, Thanh Mieu, Phu Tho, Vietnam

Received 25" Ferbuary 2026
Revised 03" August 2026; Accepted 19" August 2026

Abstract: This study describes a method for determining the heavy metal content in 20 indoor and
garage dust samples in Hanoi using inductively coupled plasma mass spectrometry (ICP-MS). The
samples were processed using a microwave wet inorganic decomposition technique. The results
showed that most of the surveyed metal elements were present in the dust samples. Fe and Zn were
the two elements with the highest concentrations and were most commonly found in the most
samples compared to other metals. Highly toxic metals such as Pb, Hg, As, Ni, etc., were detected
in all samples studied. The metal content is arranged in decreasing order: Fe > Zn > Mn >Pb > Cu > Cr
> As > Se > Hg > Sb > Cd > Ag > V. The Fe content is approximately 3339 pg/g — 132522 ug/g,
followed by Zn in the range of 1371 pg/g — 11222 pg/g. The metals Cr, Pb, Cu, Ni, Co, and B are
in the range of 0,220 pg/g — 305,5 pg/g. For highly toxic elements such as As, Sbh, Hg, and Cd, the
recorded content is lower, fluctuating between 0,070 pg/g — 30,020 pg/g. The research results
provide important data on the levels of heavy metal pollution in urban environmental dust,
contributing to the assessment of exposure risks and potential impacts on human health.
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Xac dinh ham luong kim loai ning trong mau bui nha,
gara 0 t0 tai Ha N§1 bang phuong phap ICP-MS
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Tém tit: Trong nghién ciru nay dé cap dén phuong phap xac dinh ham luong kim loai ning trong
20 mAu bui ldng trong nha va gara 6 to tai Ha Noi bang phuong phap khéi phd plasma cam ung
cao tin ICP-MS. Cac mau phan tich duoc xtr 1y bang ki thuat vo co hoa uét trong 10 vi song. Két
qua cho thiy hau hét cac nguyén t6 kim loai khao sat déu c6 mat trong mau bui. Trong do, Fe, Zn
14 hai nguyén té c6 ham lugng cao nhit va xuat hién phd bién & nhiéu mau nhat so véi cac kim loai
khac. Cac kim loai c6 doc tinh cao nhu Pb, Hg, As, Ni,.. déu duge phat hién duocphat hién trong tit ca
cac mau nghién ctru. Ham luong kim loai sip xép giam dan theo thir tw Fe> Zn > Mn > Pb > Cu > Cr >
As > Se > Hg > Sb > Cd > Ag > V. Ham luong Fe khoang 3339 ng/g — 132522 pg/g, tiép dén Zn
trong khoang 1371 pglg — 11222 pg/g. Cac kim loai Cr, Pb, Cu, Ni, Co, B thi ndm trong khoang
0,220 pg/g — 305,5 pg/g. Bdi véi cac nguyén td co doc tinh cao nhu As, Sb, Hg, Cd 14 nhimg kim loai
ham luong ghi nhan thip hon dao dong & khoang 0,070 pg/g — 30,02 pg/g. Két qua nghién ciru cung
céap dit liéu quan trong vé muc d6 6 nhiém kim loai ning trong bui moi truong do thi, gop phﬁn dénh gia
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nguy co phoi nhidm va tac dong tiém tang dén sirc khoe con ngudi.

Tir khéa: ICP-MS, kim loai ning, mau bui.

1. Mé dau

Su xam nhap cua khong khi tir bén ngoai ¢co
chira cac hat lo ling (PM) va sy xam nhap cua
dat bam vao gidy dép 1a hai con dudng di
chuyén chinh cta cac chat gdy 6 nhiém hiru co
vO co vao trong nha [1, 2]. Mdt khac, bui nha
con 14 noi tich tu coa cac chit 6 nhiém vo co
(nhu kim loai ning) c6 ngudn gdc tir dat va bui
min lo lrng moi trudong xung quanh Ngoai ra,
cac chat 6 nhiém vo co co trong dat va trong
bui PM lo Iing nhu kim loai nang s€ tich hop
vao bui nha (bui trong nha). Do d6, bui trong
nha c6 thé dong vai trd nhu vat liéu hap thu cac
chit giy 6 nhiém khic nhau, bao gdm ca kim
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loai ning. Bui trong nha 13 hon hop khong déng
nhit cta cac hat hitu co va vo co. Céc hat bui nha
c6 hinh dang va kich thude da dang; trong do,
khoang 58% sb hat c6 kich thuéc tir 44-149 pm
va khoang 6-35% c¢ kich thude tr 30-63 um
[3]. Pay 1a cac kich thudce di nho dé cac hat bui
c¢6 thé xam nhap vao co thé thong qua hit phai
qua dudng hd hap hodc nubt phai, tir d6 lam gia
tang nguy co phoi nhiém cac chit 6 nhiém, bao
g6m kim loai ning.. Bui nha dong vai tro kép
trong qua trinh phoi nhiém véi cac chat gy 6
nhiém: vira 1a moi truong van chuyén cac cht
gdy 6 nhiém tir bén ngoai thong qua cac hat
trong khong khi [4], vira 1a con dudng tiép xitic
cua con nguoi thong qua viéc hit phai bui nha
[5]. Trong nhitng thdp ky qua, ngay cang co
nhiéu lo ngai vé sy phoi nhiém cua con ngudi,
dic biét 1a cac nhom dé bi ton thuong nhu tré
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em, v6i cac chit giy 6 nhidm trong nha nhim
danh gia tac dong strc khoe [6] va giam rui ro
ste khoe con ngudi [7]. Do d6, chit luong
khong khi trong nha 1a mbi lo ngai ngay cang
tang vé sttc khoe cong ddng do lugng thoi gian
moi ngudi ¢ trong nha [8] va su hién dién cua
cac chat 6 nhiém hoa hoc va sinh hoc c6 thé giy
anh huong dén strc khoe. Kim loai ning ton tai
trong moi truong mot cach ty nhién dudi dang
cac nguyén td vi luong trong da va dat, tuy
nhién ching cling dugc thai ra moéi truong do
hoat dong ctia con ngudi. Kim loai ning c6 thé
bét ngudn tir nhiéu ngudn khac nhau & cac khu
vire d6 thi hoa, bao gdm khi thai tir phwong tién
giao thong, chat thai tir cac co sé cong nghi¢p
va cac hoat dong khac [9- -11]. Xét ve ngudn goc
tir vo Trai Dat, cac klm loai ndng chiém moét ty
trong dang ké trong thanh phan byi nha [12].
Bén canh do, son tuong ciing 1a ngudn phat thai
kim loai nang quan trong; chfmg han, cadc mang
son mau vang thuong lam gia ting ham lugng
Cd, Cu, Pb va Zn, son mau tim ¢6 lién quan dén
ndng do Zn va Pb cao, trong khi son mau xanh
luc lai 13 ngudn phat tha1 Cu dac trung [13 14].
Mot lugng nho mét sd kim loai ning, chang han
nhu Cu, 1a v hai, tuy nhién, mot so kim loai
ning bao gdm Pb va Cd lai gy doc than kinh
cho cac sinh vét séng bao gdm ca con nguoi.
Mn, Cd, Cu, Pb va Zn dugc cho 14 nhitng chét
khoi dau hodc thic ddy cic hoat dong giy ung
thu & dong vat [15]. Do phﬁn 16n kim loai nang
c6 kha nang tich liiy sinh hoc, sy hién dién cua
ching & nong do cao co thé giy tac dong
nghiém trong dén stc khoe con ngudi va hé
sinh thai. Su tich tu trong cdc md m& va hé tuan
hoan, tac dong tiéu cuc dén hé than kinh trung
uong va hoat dong cua cac co quan noi tang co
thé duoc liét ké 1a nhiing tac dong ti€u cuc cua
ching ddi v&i con ngudi [15]. Do d6, bui trong
nha dwoc xem 1a mot ngudn phoi nhidm kim
loai quan trong ddi v&i con ngudi, dic biét 1a
tré em. Tré nhd c6 nguy co tiép xac véi cac
chit 6 nhiém tich lity hodc hap thu trong cac hat
bui trong nha, bao gdm kim loai ning, & mirc
cao hon do céc hanh vi dic trung nhu thuong
xuyén dua tay l1én miéng, cham vao va ngdm
cac d6 vat co bam bui, lam gia ting kha ning
hip thu gian tiép cc chat 6 nhiém. Bén canh

d6, do c6 khéi lugng co thé thip hon, luong bui
hap thu tinh theo don vi khéi lugng co thé & tré
em thuong cao hon so véi ngudi 16m, din dén
nguy co phoi nhiém 16n hon. [16]. Nghién ctru
chi ra rang tré em bi phoi nhiém nghiém trong
V01 cac nguyén t6 doc hai trong dat va byi min,
chi yéu qua con dudng vo tinh nudt phai qua
dudng tay - miéng va cac duong phoi nhiém thu
d6ng khac nhu ho hip hay hap thu qua da [17].

2. Thuc nghiém
2.1. Dung cu, thiét bi va hod chat

- Thiét bi khdi phd cao tin cam tng ICP — MS
model Elan 9000 — Perkin Elmer ciia My.

- Lo vi song Berghof, Speed wave 4 (P1ic)

- Can phan tich Ohaus 4 sb

- Dung dich chuin hdn hop cac nguyén té Cr,
Mn, Pb, Fe, Co, Ni, Cu, As, Se, Cd, Zn, Sh, B, V,
Ag, Hg c6 ndng d6 10 mg/L ciia hing Merck.

- AXxit HxSO4 (96%), HNOs (65%) PA, Merck.

- Dung dich H20, (30%) PA, Merck

Céc diéu kién phan tich thanh phin cac kim
loai ning bang ICP - MS duoc chi ra ¢ Bang 1.

Bang 1. Cac thong s tdi wu cua thiét bi ICP — MS

ELAN 9000
Tham s6 Diéu kién phan tich
Téc d6 khi Nebulizer 0,9 L/phut
Cong suét plasma 1250w
Thé thau kinh (LV) 9Volts
Luu lugng khi plasma 15,0 L/phat
S lan quét khoi 10 lan
Thoi gian do cho 1 1an 5,8 giay
S lan do lap 3 lan

2.2. Lay mau va xu Iy mau

- Ldy mdu: cac mau bui trong nha dugc thu
gom trong cac hd gia dinh tai khu vyc x& Séc
Son va phuong Thanh Xuan — Ha No6i. Qua
trinh 1iy mau dwoc thyuc hién vao thang 3 nim
2025, voi téng cong 40 mau bui (20 mau bui
trong nha va 20 mau bui trong gara sita chita 6
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t6. Mdi tuan ldy miu tai it nhat hai ho gia dinh
hodc hai xuong stra chira 6 t6, bui thu thap
trong cung mot tuan dugc tron thanh mot mau.
Sau d6 xir Iy so bd mau bui bing cach loai bo
cat, s6i,... Va ray qua ray inox 250 um. Mau sau
khi ray du’oc chuyén vao tai zip nhya c6 dan
nhin ki hiéu va van chuyén vé phong  thi
nghiém bao quan & nhiét d6 phong cho dén khi
phén tich.

- Xuk 1y mdu bui; Mau dugc xir ly béng 16 vi
song Berghof, Speed wave 4 (Puc). Cén
khoang (0,05-0,1) g miu bui trén can phan tich
va chuyén vao cac binh Teflon cua 10 vi song.
Thém 4,0 ml HNOs 65%, 1 ml H.SO4 98% va
0,5 ml H;0,30%. Chuong trinh pha miu gom 3
giai doan, tang téi 120 °C trong 5 phut, tlep tuc
tang nhiét d6 150 °C trong 5 phat. Cudi cing
tang nhié¢t d¢ lén 180 0C trong 20 phat. Sau khi
hoan tat pha mau, dé miu ngudi trong 10 phut.
Lay mau ra khoi 10 vi song, chuyen mAau vio
binh dinh m@c 50 ml, thém nudc dé ion dén
vach muc loc qua mang loc (Mixed Cellulose
Ester) 0,45 pum bao quan bang éng nhya falcon
va dat trong tu lanh cho dén khi tién hanh
phan tich.

2.3. Xac dinh gioi han phat hién (MDL) va gioi
han dinh luong (MQL) cua phuong phap

Gi61 han phat hién (MDL) 1a nong do thap
nhit ctia chdt phan tich trong mAiu cé thé phat
hién dugc nhung chua thé dinh luong duoc.
Pay 1a mot thong sd dic trung cho do nhay cia
thiét bi. Thiét bi c6 d6 nhay cao sé& c¢6 gidi han
phat hién nhé.

Gid1 han dinh lvgng (MQL) la nong do tbi
thiéu ctia mot chit c6 trong mau thir ma ta co
thé dinh luong bang phuong phap khao sat va
cho két qua c6 d6 chum mong muon.

Bé tri thi nghiém: chuan bi 07 dung dich
mau tring va mot mau chuan nong do hdn hop
cac nguyén td 100 pg/L, tién hanh phan tich
mau bui theo quy trinh xir 1y phan hily vi séng
voi chuong trinh dugce trinh bay trén Hinh 2.5
va do trén thiét bi ICP-MS. Khéi luong bui thay
bang 0,025 mL dung dich chuin. Miu sau khi
phan hay xong dinh mic 1én 25mL thi ndng d6
sau cling cia cac nguyén td trong dung dich

chuan 1a 100 pg/L. Tinh giéi han phat hién
(MDL), gi6i han dinh lugng (MQL) cho loai
nén mau thuc dwa vao cac két qua thu duoc
tuong tng. Két qua MDL va MQL duoc tinh
toan theo cong thirc:

MDL = BXSDblankX[STD]

1000xmX(Istp—Tplank)
MQL = (2)

10xXSDplankX[STD]xVsTp
1000xmx (IsTp—Iplank)

Trong d6: [STD]: 1a ndng dd cua cac
nguyén to trong dung dich chuan; Vsp: thé tich
lay dung dich chuén; m (g): khoi lwgng mau bui
quy doi (so dem/gidy, cps) Istp: cuong do tin
hi€éu cua dung dich chuan; lpank: cuong do tin
hi€u trung binh cua 7 mau trang; SDppank: do
léch chan cua cuong do tin hiéu 7 mau trang

(1)

2.4. Panh gia rui ro stec khoe con nguoi

Phuong phap do USEPA phat trién da duoc
ap dung dé tinh toan mirc d6 phoi nhiém cua tré
em va ngudi 16n nhim wde tinh rai ro stc khoe
dbi véi cong ddng do kim loai ning trong bui
nha. Con ngudi chu yéu tiép xtc véi kim loai
nang thong qua ba con duong sau: tiéu hoa
(IDing); hit phai (IDinh) va tiép xtc qua da
(IDdermal) [18]. Liéu luong tiép xuc hang ngay
(ID) ciia mot chat woc luong théng qua 3 10
trinh phoi nhiém sau [19]:

C x IngR x EF x ED

= -6 (3
Dy, BT x107° (3)
InhR x EF x ED
D =X prr s Bwwar @
' SAx AF x ABS x EF x ED
IDdr:rmaf = C)( S : )(. o X m_ﬁ (5)
BW x AT

Trong d6, C 1a néng d6 kim loai ning trong
méu nghién ctru (mg/kg); IngR 1a toc do an phai
bui (mg/ngay), twong tmg la 200 d01 voi tré em
va 100 dbi véi ngudi 10n; InhR 1a tde d6 hit tho
(m?/ngay), twong Gmg 1a 7,36 d6i voi tré em va
12,8 d6i véi nguoi 16n. ED la thoi gian phoi
nhiém (nam), bang 6 nam d6i voi tré em va 24
nim d6i véi nguoi 1on. EF 1a tin sudt phoi
nhiém (ngay/ndm), bang 350 ddi véi ca tré em
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va nguoi 16n. BW 1a khéi luong co thé (kg),
bang 15 d6i voi tré em va 70 ddi voi nguoi 16n.
AT la thoi gian trung binh ddi v6i cac tac nhan
khong giy ung thu (ngay), duoc tinh bang ED x
365; PEF 1a h¢ s6 phat tan hat buyi, bang 1,36 x
10° (m*/kg) dbi voi ca tré em va nguoi 16n. SA
la dién tich bé mat da tiép xiic (cm?), bang
2.800 d6i voi tré em va 5.700 ddi v6i ngudi 16n.
ABS 13 hé sb hap thu qua da, bang 107 déi véi
ca tré em va ngudi 1on. AF 13 hé sb bam dinh
cta bui trén da (mg/cm?), bang 0,2 dbi véi tré
em va 0,07 d6i véi ngudi 16n.

Chi sé nguy hiém tiép xtc duong an udng,
hit tho, qua da:
IDing/inny/derma

RfD

Chi s6 nguy hiém HI danh gia rui ro strc khoe:

HI = ZHQEng/inh/dermai ()

t6)

H Qr’ng#’ inh/dermal =

HI < 1: khong anh hudng stc khoe; HI > 1:
¢6 kha nang anh hudng

3. Két qua va thao luin

31 ){dc dinh cac dai lwong ddc trung va thong
80 tham dinh phwong phap phdn tich

Quy trinh phan tich ham lugng kim loai
ning miu bui trong nha va gara 6 to bing
phuong phap ICP-MS dugc danh gia théng qua
cac thong sé phuong trinh hdi quy tuyén tinh
clia cac nguyén td voi hé sb twong quan R? gisi
han phat hién (MDL) va giéi han dinh luong
(MQL) dugc thé hién trong bang 2. Puong
chuén ctia cac chit phan tich déu c6 hé sé tuong
quan twong d6i 16n hon 0,999 ching té c6 mbi
quan hé tuyén tinh giita cuong do tin hiéu va
ndng do chit phan tich. Cac gia tri R? = 1 cho
thiy phuong trinh hdi quy thu dwoc biéu dién
chinh x4c mdi twong quan giira cudng do tin
hiéu (cps) va ndng do cac kim loai. Két qua
phan tich cho thiy, giéi han phat hién va giéi
han dinh luong cia phwong phap rat nho phu
hop cho viée phén tich dong thoi ham lugng vét
cua cac kim loai.

Bang 2. Gidi han phat hién va giéi han dinh lugng ctia phuong phap

Nguyén t6 Phuong ;Llrl;ll; )?ioglg chuén R? ('\rqlglj:;é_) ('\r?é%;_)
Cr y = 983,37x — 691,79 0,9999 17 56
Mn y = 1149,9x - 24,21 1,0 2,8 9,5
Ph y = 1353,6x + 1517 1,0 0,8 2,7
Fe y = 66,092x — 176,31 0,9991 10 33
Co y = 1196,8x + 466,22 0,9999 0,5 0,1
Ni y = 279,67x — 420,52 1,0 33 113
cu y = 714,56x + 237,53 0,9999 18 6.1
As y = 361,22x — 171,87 1,0 0,8 2,6
Se y = 29,509x + 3,3843 0,9998 07 2,3
cd y = 236,31x + 81,285 0,9999 02 06
- y = 483,63x — 131,9 0,9999 1 3.3
b y = 915,48 + 411,38 0,9999 1.8 6

B y = 338,76x + 4381,3 0.9978 08 03
v y = 483,63x — 131,9 0,9993 0,2 05
Ag y = 0,9995x + 1,6636 0,9979 0,2 06
Hg y=14,717x + 313,44 0,9958 05 1,6
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3.2. Panh gia va xac dinh gia tri sir dung cua
phuwong phap

St dung 1}15u chuin duogc ching nhdn CRM
(BCR723) dé danh gia do dung cua phuong
phap thong qua hiéu suat thu hoi cua qua trinh

xtr 1y miu. Mau BCR723 duoc tién hanh xur ly
va phan tich theo qui trinh giéng nhu miu bui &
trén. Ham luong kim loai trong mau byi va mau
CRM dugc phan tich bang ICP-MS. Két qua
dugc thé hién ¢ Hinh 1 va Bang 3.

Bang 1. Két qua phan tich mau CRM

Neuvén t Ham luong dugc chimg nhan Ham lugng phén tich Hiu suat
el (mg/kg) (mg/kg) H +RSD(%)
Cr 440,1 +18 371,7 #17,6 84,5 +4,0
Mn 1280 +40 1173 #35,0 91,9 +2,7
Co 29,8 +1,6 2454 +1,4 82,4 +4,7
Ni 171 +3 141,6 +2,7 82,8 +1,6
cd 2,5 0,4 2,040 +0,4 81,6 +15,6
Pb 866 +16 696,6 +14,7 80,4 +1,7
Zn 1660 +1,0 1576 +80,5 95,0 4,8
Sb 28,2 +2,3 23,54 2,0 83,2 +7,2

1800
1600
1400
&
5 1200
£
s
[=11]
=
[ |
i Cd Pb n

1000
800
600
400
- I
) — N
Cr Mn Co N

W Nong dé CRM tiéu chuan (mg/ke)

W Néng dé CRM phan tich (mg/kg)

Hinh 1. Két qua phén tich mau CRM.

Do thu hodi H(%) cia cac kim loai trong
mau CRM thu duoc tur phuong phap trén voi
gia tri ndng do da dugc ching nhin nim trong
khoang tin cy tir 80-95% gop phan thim dinh
do6 tin cay phuong phap. Piéu nay dan t6i két
luén la phuong phap ICP-MS chinh xac va dang
tin cdy dé phan tich ham luong kim loai ning
trong mau bui.

3.3. Ham luong cdc kim logi ning trong madu
bui nha va gara 6 t6 trén dia ban Ha Ngi

Tién hanh phan tich 20 miu bui trong nha
tai khu vuc dan cu xa Séc Son va 20 mau bui
thu thap tai cic gara 6 t6 trén dia ban phuong
Thanh Xuan, Ha Noi di dwoc phan tich bing
phuong phép ICP-MS. Két qua phan tich ham
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lugng trung binh cta 16 nguyén té kim loai ning (Fe, Mn, Zn), con Hinh 2b thé hién cac nguyén t6
duogc trinh bay trong Bang 4 \{é Hinh 2, trong d6 con lai nham thudn tién cho viéc so sanh.
Hinh 2a thé hién cac nguyén to c¢6 ham lugng cao

Béng 4. Két qua phan tich ham Iuong 16 kim loai ning trong mau bui nha va gara 6 t6 trén dia ban Ha Noi

Mau Ham lwong kim loai quy v& mau kho (ug/g)
Vi tri dan cu
xa ;ZCNS‘@‘:“ " e Mn Fe Co Ni Cu As Se
(N=20)
Max 305,5 2973 132522 14,38 195,3 269,2 21,32 13,80
Min 46,25 237,6 3339 3,001 20,58 60,95 KPH KPH
Trung binh 115,9 1393 52054 8,944 63,46 117,9 12,81 10,80
Mau Ham luong kim loai quy v& mau khé (ug/g)
Vi tri dan cu
xa SécSon- | Cd Pb Zn sb B Vv Ag Hg
Ha Noi
Max 6,244 102,8 11222 16,68 8,226 KPH 14,18 30,02
Min 1,204 96,01 5320 2,353 1,870 KPH 0,075 1,726
Trung binh 2,678 99,41 7951 5,291 4,316 KPH 2,405 8,751
Mau Ham luong kim loai quy vé& mau khé (ug/g)
Vi tri gara 6 td
Th:;?;g(;én, Cr Mn Fe Co Ni Cu As Se
(N=20)
Max 239,7 2808 124125 23,72 126,4 227,8 17,60 31,20
Min 12,03 21,76 4439 0,220 KPH 25,09 KPH KPH
Trung binh 86,72 611,2 28462 8,887 49,48 97,93 8,123 10,64
Mau Ham luong kim loai quy vé mau khé (ug/g)
Vi tri dan
o ?ﬁai‘}’fpi‘(’;n cd Pb Zn Sh B Y, Ag Hg
Ha Noi
Max 2,199 407,1 10751 11,45 4,297 KPH 2,330 6,926
Min 0,070 4,047 1371 0,405 KPH KPH KPH KPH
Trung binh 0,619 81,47 5919 3,613 1,629 KPH 0,803 1,928

KPH: khong phat hién; Min: ham lugng nhé nhat; Max: ham lugng 16n nht.
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Két qua Hinh 2a cho thiy ham luong Fe va
Zn tich liiy trong miu bui cua hai khu vuc
chénh léch cao hon so voi cac kim loai khac.
Ham lugng kim loai nang tai hai khu vyc cho
két qua tuong ddi sat nhau. Ham luong cac kim
loai ning trong miu & khu vuc dan cu cao hon
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xudng stra chita 6 t6. K& qua phan tich cho
thdy nong d6 kim loai ning trung binh trong
miu bui duoc sip xép giam dan theo thu tu:
Fe>2Zn>Mn >Pb>Cu>Cr> As > Se > Hg >
Sb>Cd>Ag>V.
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Nguyén td
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Hinh 2a. Ham luong trung binh céac kim loai nang tai cac vj tri léy mau:
khu dén cu va xuong stra chira 6 t6 tai xa Soc Son, Ha Noi.
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Hinh 2b. Ham luong trung binh céc kim loai nang (trr Mn, Fe)
tai cac vi tri lay mau: khu dan cu va xuoéng sta chira 6 t6 tai Phuong Thanh Xuén, Ha Néi.

Vé vi tri dia ly, khu vuc dan cu xa Sé6c Son
cac gia dinh sinh séng gin cic cong ty ban vat
liéu xay dung gach, cat, d4, xi mang, phuong
tién giao thong dong duhc,... ngoai ra xung
quanh ao ba con con tréng hoa mau nén sé& co
mot lugng ton du hoa chat xudng ao dan dén
ham lugng Pb cao dugc thé hién ¢ Hinh 2b.

Nghién ctru ndy nhim danh gia muc do 6
nhiém va nguy co di véi strc khoe con nguoi cua
cac kim loai ning trong mau buyi nha va bui gara 6
to tai dia ban Ha N&i. Trén co s¢ do, dit liéu phan
tich duoc dat trong mdi twong quan dbi chiéu véi
ham luwgng kim loai ndng trong bui tai mot s6 tinh
thanh lan can bao gdm Thai Nguyén va Béc Ninh.
Két qua duoc trinh bay tai Bang 5.
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Bang 5. So sanh ham luong kim loai trong bui dang phan tich tai Ha N6i v6i cac tinh Thai Nguyén, Bac Ninh [19]

Dia diém liy mau Ham lwong kim loai (Ug/g)
Khu cong nﬁgfg)Thal Nguyén cu 7n Ph As cd
Max 85,8 338 48,8 8,74 1,13
Min 7,88 59,1 15,5 1,58 0,072
Trung binh 224 126 17,3 2,13 0,169
X& Séc Son- HaNoi (N=20) Cu Zn Pb As Cd
Max 269 11222 321 21,3 6,24
Min 60,9 5320 96,0 KPH 1.20
Trung binh 118 7951 196 12,8 2,68
Khu cong nghi¢p
Béc Ninh (N=15) cu Zn i As Cd
Max 449 201 235 3,31 0,32
Min 3,02 20,6 0,70 KPH KPH
Trung binh 11,7 66,77 8,08 1,34 KPH
Gara 0 t6 Thanh Xuan, Ha Noi (N=20) Cu Zn Pb As Cd
Max 227 10751 407 17,6 2,19
Min 25,1 1371 4,05 KPH 0,07
Trung binh 97,9 5919 81,5 8,12 0,62

Tir bang s lidu, ta d& thdy 13 hau hét ndng
d¢ trung binh kim loai trong bui cac tinh Thai
Nguyén, Bic Ninh thip hon so véi Ha Noi
(trong nghién ciru nay). C6 thé suy doan rang
nguy@n nhan 1a do hau hét cac mau buyi nha trong
nghién ctiru nay dugc thu thap & khu c6 luu
luong giao théng dong duc cao hon dang ké so
v6i cac khu cong nghiép. Panh gid rii ro suc
khoe con ngudi khi tiép xuc thong qua ba con
duong: ti€u hoa, hit phai, qua da véi kim loai

ning trong mau buyi thong qua chi sé nguy hiém
HQ (Chi s6 nguy hiém) dbi v6i duong tiép xitic
qua da va gia HI (Chi s6 nguy hiém dénh gi4 rui
ro sttc khée) cua 5 kim loai Cu, Zn Pb, As, Cd
thé hién ¢ Bang 6. Gia tri vé liéu tham chiéu
RfD (ung/kg/ngay) tirc la ngudng an toan dugc
cong bd boi ching nhan do co quan bao vé moi
truong Hoa Ky (USEPA) tham khao tai [20].

Bang 6. Khao sét nguy co gdy 6 nhiém ctia Cu, Zn, Pb, As, Cd trong mau thuc

N {\Iguyen 19 Cu Zn Pb As Cd
Nong do
C
mean (mg/kg) 107,9 6935 1388 10,46 1,648
(N=20)
RfDing 400102 | 300x101 | 350x10° . 1,00 x 101
RfDinh 402x102> | 300x10% | 352x10° ] .
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RfDdermal 1,20 x 102 6,00 x 102 5,25 x 107 - 1,00 x 10
Tré em
IDing 1,37 x 1073 0,89 x 101 1,77 x 1073 1,34 x 10 2,10 x 10°
IDinh 3,73x 1078 2,39 x 10°° 4,8x 108 3,62 x10°° 57 x 1010
IDdermal 3,86 x 10°° 2,48 x 107 4,97 x 10°° 3,74 x 1077 5,90 x 1078
HQing 3,44 x 102 2,95 x 107! 5,07 x 107! - 1,05 x 10”7
HQinh 9,29 x 107 8,29 x 10°° 1,36 x 10° - -
HQdermal 3,21 x 10 0,41 x 1073 0,94 x 103 - 0,59 x 103
HI =>HQ 3,48 x 1072 2,99 x 107* 5,16 x 107* - 2,70 x 102
Nguoi lon
IDing 1,47 x 10 9,50 x 1073 1,90 x 104 1,43 x 10 2,25 x 10
IDinh 1,39 x 108 8,94 x 1077 1,79 x 108 1,35 x 107° 2,12 x 10710
IDdermal 5,89 x 10”7 3,79 x 10°° 7,58 x 1077 571 %1078 9,00 x 10°°
HQing 3,69 x 103 3,10 x 102 543 x 1073 - 2,25 % 10°
HQinh 3,46 x 1077 2,98 x 10°° 5,08 x 10°° - -
HQdermal 491 x10° 6,31 x 10 1,45%x 1073 - 9,00 x 10
HI =YHQ 3,74 x 1073 3,23 x 1072 5,57 x 1072 - 3,16 x 103

Két qua cho thdy rang cac gia tri HI dbi voi
5 kim loai nay déu nho hon 1, ching t6 khong
¢6 anh huong xau téi stc khoe ddi voi nguoi
dan sinh séng. Con duong dé tiép xuc nhét vai
kim loai ndng trong bui nha 1a qua duong an
udng. Mic du cac gia tri HI déu nim trong gidi
han an toan, nhung viéc tiép xuc lau dai voi cac
nguyén t6 Vi lugng trong bui duong cd ham
luong cao c6 thé anh huong dén hé than kinh,
nhat 1 déi voi tré em.

3. Két ludn

Trong nghién ctru nay, ham luong cac kim
loai ning trong mau bui nha va bui gara 6 to da
dugc xac dinh bang phuong phap ICP-MS di
duoc thim dinh thong qua mau chuan duoc
chimg nhédn (CRM) BCR723. Gidéi han phat
hién ciia phuong phap nam trong khoang 0,2 -
3,3 ng/g va gioi han dinh lugng trong khoang
0,6 -11,3 ng/g. PO thu hdi ciia phuong phap

phan tich trong khoang 81,33% - 100,35%.
Diéu nay cho thiy do tin ciy va do dung cao
ctia phuong phap phan tich. Két qua thu dugc
Bén canh d6 ham lugng cac kim loai nang nhu
Cu, Zn, Pb, As, Cd trong bui nha tai So6c Son va
trong gara 6 t6 cao hon dang ké so v6i nhiing
nghién ctru trude day déi véi bui duong tai cac
khu cong nghiép va do6 thi thuoc Thai Nguyén
va Bic Ninh
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