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Bai bao trinh bay tom tit mot so két qua ciia dé tai Nafosted ma s6 105.08-2013.18. Trén co sé tim hiéu céc
phuong phap xac dinh kim loai ning trong bui duwong, cac tac gia da danh gia va lwa chon phwong phap
do nhanh ham lugng kim loai ning bfmg thiét bi huynh quang tia X cam tay dé sir dung trong nghién ciru
o Viét Nam. Cac tac gia ciing cong b6 cac két qua budc diu trong viéc irng dung phuwong phap do nhanh
ham luwgng kim loai ndng trong bui duong bang thiét bi huynh quang tia X cAm tay tai mot 50 dia diém &

Viét Nam.

Tur khoa: bui dwong, kim loai ndng, phwong phap do nhanh, thiét bi huynh quang tia X cam tay.

Chi so phin logi 2.7

APPLYING THE RAPID
MEASUREMENT METHOD FOR
HEAVY METALS IN ROAD DUST
IN VIETNAM USING PORTABLE

XRF DEVICE

Summary

The paper presents some results of the
Nafosted’s project coded 105.08-2013.18.
Based on the review of several methods to
identify heavy metals in road dust, the authors
have evaluated and selected the rapid method
to measure heavy metals using portable X-ray
Fluorescent (XRF) device for the purpose of
research in Vietnam. They have also provided
some preliminary outcome in applying this
method for road dust samples collected from
several locations in Vietnam.

Keywords: heavy metals, portable X-ray
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Pat van de

Qua trinh d6 thi héa va cong nghi¢p hoa ¢ Viét Nam
da cai thién dang ké doi séng ngudi dan nhung cling lam
ting twong ng murc d6 6 nhiém méi trudng, trong dé cd
van d& 6 nhiém bui duong (dic biét 1a & cac thanh phd
16n trén ca nudc). Bui duong rat dé bi khudy dong boi
cac hoat dong giao théng dé tro thanh bui lo limg, tir 46
xa4m nhap vao co thé nguoi qua duong hd hap hoic tiéu
hoa. Phoi nhiém bui duong s& dan dén nhiing rai ro vé
stc khoe con nguoi khong chi boi cac tac hai vé mat vat
1y (do hat bui gy ra cho dudng hd hip) ma boi ca sy
c6 mat cua cac kim loai nang chura trong bui. Bén canh
d6, bui duong ciing d& dang bi rira tréi vao hé thong
thoat nudc va c6 thé 1a ngudn 6 nhiém kim loai nang dbi
v6i nude miat va nude ngam. Trén thé gidi, di c6 nhidu
nghién ctru danh gia mirc d6 6 nhiém kim loai ning trong
bui dudng tai cac nudc phat trién nhu My, Canada, Italia
va Phap [1-4]. Trung Quéc ciing da c6 nhiéu nghién ciru
vé van dé nay do 6 nhiém bui dudng di trd nén nghiém
trong sau qua trinh cong nghi¢p hoa va do thi hoa trong
vai thap ky qua [5-7].

O Viét Nam, vin dé 6 nhiém bui duong do cac hoat
dong giao thong gay ra da duogc biét dén tir nhiéu nim
nay. Tai HoQi thao khoa hoc vé “Nang cao chét lugong
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mdi trudong khong khi va giao thong do thi” dugce t6
chue tai Ha Noi nam 2012, Ha Noi dugc danh gia la
thanh phd bi 6 nhiém khong khi ning nhit trong cac
nudc PDong Nam A, v&i mire d6 6 nhim bui ¢ muc
nghiém trong. Tinh hinh & cac thanh phd hoic thi trin
khac ciing khong c6 nhiéu khac biét do tac dong manh
tir qua trinh cong nghiép héa va do thi hoéa dién ra
trén khap ca nuéc. Do d6, yéu cau danh gia muic d6 6
nhiém kim loai ning tir ngudn bui dudng 14 hét strc can
thiét, nham cung cip thong tin co ban cho viéc dé xudt
nhitng chinh sach gop phan giam thiéu nhiing tac dong
ctia 6 nhiém buyi duong & Viét Nam.

Mot trong nhitng nguyén nhan lam han ché nghién
ctru vé kim loai ning trong bui & Viét Nam 1a mirc chi
phi va thoi gian cho viéc phan tich kim loai ndng trong
bui bang cac phuong phap truyén thdng (phuong phap
hap thu nguyén tir - AAS hay phuong phap plasma
khéi phd - ICP-MS). Trong khi d6, mot nghién ciru
d3 chi ra, viéc sir dung thiét bi phan tich huynh quang
tia X (X Ray Fluorescence - XRF) dé phén tich nhanh
ham lugng kim loai nang sé& tiét kiém va hiéu qua hon
nhiéu so véi cac phuong phap thong thuong khac [8].
O Viét Nam, ciing da c6 nghién ctru sir dung ki thuat
XRF véi cac thiét bi 16n, dat cd dinh trong phong thi
nghiém [9, 10]. Tuy nhién, cho dén nay khong thiy c6
cac thong tin lién quan dén viéc sur dung thiét bi XRF
cam tay trong cic nghién ctru moi truong & Viét Nam.
Muc dich cta bai bao nay la gidi thi¢u, danh gia viéc
sir dung thiét bi phan tich huynh quanh tia X (XRF)
trong phan tich nhanh thanh phan kim loai nang cua
bui duong, nham phyc vu viéc nghién ctru vé mbi nguy
kim loai nang trong moi truong ¢ Viét Nam trén dién
rong.

Noi dung nghién ciu
Nguyén ly do

Nguyén 1y do cia mot thiét bi XRF duoc trinh bay
theo so d6 sau:

Nguén kich thich
(Dung ddng vi phdng xa)

DETECTOR

Tia X huynh
quang (tw
mau do)

XU ly tin hiéu

Tia X kich
thich

Két qua do

M3u cando

So dé nguyén Iy do bang phwong phdp phdn tich hupnh quang tia X
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Nguon kich thich (6ng tia X hodc dong vi phong xa)
s& chiéu tia X vao mau can phan tich. Chum tia X kich
thich nay s& lam cac nguyén t6 can do c6 trong mau
chuyén sang trang thai ning luong cao khong bén, tiép
d6 phat ra cac tia X huynh quang (tia X thir cip). Chum
tia X huynh quang nay dic trung cho ting nguyén t6
va dugc thu nhan bdi detector c6 trong thiét bi XRF.
B6 phan xt 1y tin hi¢u s€ so sanh chum tia X huynh
quang do duoc véi thu vién phd huynh quang chuan dé
cho ra két qua can do.

Thiét bi XRF

Thiét bi dugc sir dung trong nghién ctru nay 1a thiét
bi XRF xach tay Niton XL3t (Hang Thermo Scientific,
Hoa Ky) véi 6ng tia X c6 mirc niang lwong 50 kV. Thiét
bi nay c6 kha ndng phan tich nhanh (khong phé huy)
ham lugng céc nguyén t6 kim loai trong mau buyi/dat
bang cach phong tia X ning luong cao vao mau, sau
d6 do mat do cac tia X thir cap dic trung cho mdi loai
nguyén tb c¢6 trong mau do.

Thiét bi XRF dugc kiém tra va hi¢u chinh theo
dung trinh tu quy dinh truée mdi lan do. Tuy theo diéu
kién thuc té, thiét bi c6 thé duoc cam tay (trong truong
hop do tai thuc dia - hinh 1a) hodc gén trén gia do tiéu
chuan (trong truong hop do tai phong thi nghiém - hinh
1b). Thoi gian thuc hién mdi phép do 1a> 60 giay [11].

i S vl S e
Hinh 1: phén tich méu tryc tiép tai hién truong (a)
va tai phong thi nghiém (b)

Mdu chudn, mau kiém chirng

Hai miu chuan (Standard Reference Material)
chuyén dung cho thiét bi XRF duoc cung cép bai
Thermo Scientifics (Hoa Ky). Hai mau kiém ching
(Certified Standard Material) duoc cung cap boi Hoi
ddng Nghién ctru Canada (National Research Council
Canada). MAu chuan va miu kiém chimg déu c6 ban
chat 1a dat/bui gidng nhu mau kiém nghiém va c6 nong
dd nhu trong bang 1.
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Bdng 1: nong dg mét s6 kim loai néing trong mau chudn va mau kiém chimg

o s Néng d (ppb hay mg/kg)
Ky hi¢u mau - —
Chi (Pb) Asen (As) Cadimi (Cd)
Mu chuén Till-4 50 111 Khong chimg
nhan
Mau chuidn RCRA STD 500 500 500
Mau kiém chimg MESS 3 | 21,1+0,7 | 212+1,1 0,24+ 0,01
Mau kiém ching PACS 2 183 +£8 26,2+ 1,5 2,11+0,15

Lay mdu thir nghiém va chudn bi mau thir nghiém

Mau thir nghiém 1a mau dat bui duoc lay ven duong
tai thanh phé Ha N¢i. Dung cu léy mau duogc lam béng
vat liéu nhua dé tranh gay nhiém chéo cac kim loai can
phan tich. Sau khi ldy, mau duoc xtr 1y so bd dé loai
bo cac tap chét nhu gach, d4, to bui; sau d6, mau duoc
dong vao tai nilong c6 khoa zip dé bao quan. Khdi
luong toi thiéu ctia mdi mau phai 1a 3 g dé dam bao
duogc do chinh xac cua phép do.

Chudn thiét bi XRF va tién hanh do mau

Trude khi tién hanh do, thiét bj XRF dugc dit vao
ché d6 do mau dat/bui va duoc cho ty hiéu chinh theo
phan mém da cai dat sin trong may (System check).
Sau d6, thiét bi duoc chuan bang bd mau chuan (Till-4
va RCRA STD). Nho tinh chat do nhanh cua thiét bi
XRF, nguoi su dung co thé biét dugc d6 chinh xac va
gidi han do cua thiét bi sau khi tién hanh do v6i mau
chuén (60 gidy/phép do). Mau kiém chimg va mau thir
nghiém dugc do sau khi thiét bi XRF d4 dugc chuan.
Khi tién hanh do mau thir nghiém, mau phai duoc dat
sao cho dam bao d6 day tdi thiéu cua khdi miu tai
diém do1a 1 cm.

Két qua va ban ludan
Dj on dinh ciia thiét bi XRF

Thiét bi dugc ty hiéu chinh trude mdi 1an st dung
dé dam bao két qua do theo tiéu chuan cua nha san
xuat. Két qua do mau chuin sau khi tién hanh tu hiéu
chinh duoc trinh bay ¢ bang 2.

Bing 2: nong dg chi, asen va cadimi trong mau chudn do bang thiét bi XRF

Két qua cho thdy, thiét bi XRF c¢6 d6 6n dinh (d6 lap
lai) giita cac phép do cao voi do 1éch chudn twong dbi
c6 gia tri trung binh < 10%, tru trudong hop cac phép
do chi & nong do thap (14,6%). Ciing d& nhan thay 1a,
cac phép do ¢ ndng do chuan cao s& co d6 6n dinh cao
hon cac phép do ¢ ndng d6 thap. Trong cac nguyén to
dugc nghién ciru thi phép do chi c6 d6 6n dinh thap
nhét, tiép theo 1a asen va cadimi. V&i do 1éch chuén
tuwong dbi ¢ gia tri < 15%, cac phén tich cua thiét b
XRF nay hoan toan thoa man yéu cau vé dam bao chat
lugng phép do (QA/QC). Bo chinh xac ctua phép do
(accuracy) ciing dat yéu cau vé dam bao chat luong véi
sai s6 trung binh tdi da 13 12,6% (cho phép do cua chi).
Phép do cadimi ¢ ndng d6 500 ppm 1a c6 do chinh xac
cao nhat (sai s6 0,8%). Tuy nhién, ciing can luu y 13 &
phép do chi va asen thiét bi XRF cho sai s6 hé thong
am, tirc la n6ng dd do thiét bi do duoc c6 gia tri nho
hon gi tri nong do that c6 trong mau.

Gidi han phdt hién ciia thiét bi XRF

Gi6i han phat hién trong cac phan tich bang thiét bi
XRF phu thudc vao tung loai nguyén t6 can phan tich
va thanh phan cia miu (matric). Giéi han phat hién
ctia thiét bi XRF con phu thudc vao thoi gian tién hanh
phép do. Thoi gian do cang dai thi gidi han phat hién
cang thap. Vi vay, tuy viéc st dung thiét bi XRF cho
két qua nhanh hon cac thiét bi phan tich truyén thong
nhu AAS, ICP, nhung viée kéo dai thoi gian do mau dé
c6 gi6i han phat hién thap ciing c6 thé anh hudong dén
s6 luong miu c6 thé phan tich trong mot khoang thoi
gian nhat dinh.

Bing 3: gi6i han phdt hién chi, asen va cadimi (mg/kg) bang thiét bi XRF
theo thoi gian do theo nghién ciru cua Kalnicky va Singhvi [12]

. Néng 8§ fing thit bi XRF ) Thoi gian do (gidy)
Nong df trong fng dydoduyebing it b} Diléch | Sais s
mau chudn Linl | Lin2 | Lin3 | Ldn4 | Lin5 | Lin6 | Lin7 | Lin 8 Tmfng chuin (%), thye (%) Neguyén to
bink 15 | 30 | 60 120 240 480
% SOppm | 463 | 417 | 269 | 383 | 402 | 405 | 383 | 463 | 395 14,6 -12,6
500 ppm | 4719 | 4348 | 4869 | 526,7 | 469, | 4674 | 4817 | 4719 | 4741 5,60 S5,
Pb 61 41 42 22 12 11
A Ulppm | 10,1 | 1148 | 1292 1238 | 12,1 | 1114 | 17,7 [ 1093 | 1154 69 -15
S
500 ppm | 457,1 | 502,4 | 4299 | 450,1 | 490,2 | 478,0 | 4657 | 4702 | 4679 49 -04
o Al As 94 | 42 | 52 | 30 36 17
o ke* | <GH|<GH |<GH|<GH|<GH |<GH | <GH|<GH | <GH | kc* ket
4925 | 4877 494,51 530,2 | 509,7 | 510,1 | 504.4 | 504,1 29 08
—, Cd 319 | 242 | 105 88 93 46
* khong co
< GH.: nho hon gici han phat hién
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Nong do kim loai nang trong mdu kiém chirng va
mdu thuc

Két qua do mau kiém chimg va mau thyc dugc trinh
bay ¢ bang 4.

Bing 4: nong dg chi, asen va cadimi (mg/kg) trong mot s6 mau thiec

Két qua do trén miu

Nguyén
tb PACS2 | MESS3 | HaNgil | HaNgi2 | HANgi3 | Ha Noi 4
Pb 172,4 <GH 66,9 71,7 243 15,3
As <GH 28,5 <GH <GH <GH <GH
Cd <GH <GH <GH <GH <GH <GH

< GH: nho hon gioi han phat hién

Két qua cho thiy, ngoai nguyén t chi thi nong
do cua asen va cadimi trong mau kiém ching 13n mau
thuc té déu thap (nam dudi gidi han phat hién cua thiét
bi). Nhiing chi tiéu khong do dugc bang thiét bi XRF
ciia miu kiém ching (PACS 2 va MESS 3) déu co
nong do thyc té rat thdp. Cac mau thuc duoc liy xung
quanh thanh phé Ha N6i dé 1am minh hoa trong nghién
ctru nay, két qua cho thay, nong do cia asen va cadimi
trong bui duong tai Ha Noi thép hon so véi gioi han
phat hién cua thiét bi XRF. Pidu d6 cho thdy kha ning
ctia thiét bi XRF thich hop vdi viéc do nong do chi
trong bui dudng. Mirc ndng do chi trong cac mau bui
thuc thu dugc trong nghién ctru nay cing khong qua
cao so voi cac nghién ctru khac trén thé giéi (vi du nhu
¢ Trung Qudc [6]). Mu’c nong do ch1 tai mot s6 diém
(HN3, HN4) ciing gan véi muc nong do co trong dat
nong nghiép tai Ha Noi [13] nén c6 thé cho rang, phan
16n nguén 6 nhiém chi trong bui duong tai Ha Noi 1a
do dit bui (nhu van chuyén dat cat, xe c¢d giao thong)
cht khong do cac ngudn 6 nhidm khac (nhu khéi bui
tur cac khu cong nghiép).

Két luan

Trong khudn kho bai bao, nhom tac gia di nghién
ctru cac phuong phép xac dinh kim loai nang trong
bui duong va da lya chon phuong phép do nhanh ham
luong kim loai ning trong bui duong & Viét Nam bang
thiét bi huynh quang tia X cam tay. Thiét bj XRF co
kha nang do dugc nhanh néng d6 nhiéu kim loai nang
cling lac nhung gidi han phat hién cua thiét bi kha cao.
Thiét bi XRF it c¢6 kha ning do dugc cac thanh phan
kim loai ndng cé néng do thép nhu asen va cadimi
trong bui duong cua Viét Nam nhung c6 gidi han phat
hién twong ddi thap va két qua do c6 d6 chinh xac cao
d6i voi thanh phan chi trong bui duong nén co thé
dung trong cac nghién ctu khoa hoc cling nhu trong
cong viée do dac, kiém tra chat luong méi trudng phuc
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vu muc dich quan 1y 6 nhiém chi.
Loi cam on

Cdc két qua nghién ciru dwoc trinh bay trong bai
bdo nay la mét phan néi dung cia Pé tai “Pdnh gid
mire do 6 nhiém kim logi nang trong bui dwong va anh
hieong ciia né dén mire dé phoi nhiém ciia nguwoi dan”,
ma s6 105.08-2013.18 do Quy Phat trién Khoa hoc va
Céng nghé Quéc gia tai tro. Nhém tdc gia chan thanh
cam on Quy da giup do mot cach co hiéu qua trong
qud trinh thiee hién dé tai.
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