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TOM TAT

Cackim loai ndng cd thé gay ramot loat cac triéu chiing va cac bénh man tinh, anh hudng dén than, hé bai tiét. . . Doc tinh va kha nang tich Iy sinh hoc clia
kim loai nang phu thudc chii yéu vao dang lién két hoa hoc ctia chiing. Dac biét khi kim loai ton tai & dang di dong, chiing ¢ thé di chuyén vao méi truting thong
qua dat, nudc va khong khi. Nguyén cu da danh gid dac trung phan bé cac dang lién két cta Cr, Ni, Co trong bui dudng khu vuc do thi, cdng nghiép va ngoai
thanh. Cac kim loai Cr, Ni, Co ton tai chdi yéu trong dang can du (F5) vdi gid tri trung binh cac khu vuic cong nghiép, d6 thi va ngoai thanh tuong (ing la 51,2%,
83,6%, 81,6% ddi véi Cr; 55,5%, 97,2%; 99,4% d0i véi Ni va 73,2%; 73,5%; 69,5% ddi véi Co. Nghién ciiu ciing danh gid rdi ro khong gay ung thu (HI) va nguy
€6 ung thu sudt doi (CR) ddi véi tré em va nguoi [ tai cdc khu vuc nghién ctu. Nguy co rdi ro khdng gay ung thu cho tré em ciia (r la cao nhat tai khu vuc do thi,
€ao gap 17 1an so vdi khu vuc cong nghiép va 27 lan so véi khu vuc ngoai thanh. Nguy co gay ung thu qua dung ho hap cta cac kim loai theo thii tu: Ni > Co >
Cr. Rdi ro gay ung thu d6i véi ca tré em va ngudi I6n tai khu d6 thi > khu cong nghiép > khu ngoai thanh. Tuy nhién, céc gid tri (R qua dutng hd hap déu nam
thdp hon gidi han cho phép. Riéng Cr ¢d nquy ¢a riii ro gay ung thu qua dudng miéng kha cao, xap xi vdi ngudng cho phép (~ 10*) d6i vi tré em.

Tirkhéa: Dang kim logi, quy trinh chiét tudn tu, bui dudng.

ABSTRACT

Heavy metals can cause various symptoms and chronic diseases, affecting the kidneys and the excretory system. The mobility, biological activity, and
bioaccumulation potential of metals depend on their forms, which include chemical forms (oxidation state, charge, valence state, and bonding) and physical
forms (physical state, particle size, etc.). This study evaluates the distribution characteristics of the Cr, Ni, and Co fractions in urban road dust. The analysis results
show that Cr, Ni, and Co primarily exist in the residual form (F5), with average values for industrial, urban, and suburban areas being 51.2%, 83.6%, and 81.6%
for Cr; 55.5%, 97.2%, and 99.4% for Ni; and 73.2%, 73.5%, and 69.5% for Co, respectively. The health risk to humans from Cr, Ni, and Co in road dust is assessed
through the Hl and CR indices. The results indicate that the non-carcinogenic risk for children from Cris highest in urban areas, 17 times greater than in industrial
areas, and 27 times greater than in suburban areas. The cancer risk from the metals Cr, Co, and Ni is evaluated through dermal exposure. Cancer risk through
inhalation from heavy metals is in the order of Ni > Co > Cr. The cancer risk for both children and adults is higher in urban areas > industrial areas > and
suburban areas. On the contrary, Cr has a fairly high risk of causing cancer through oral administration, approximately equal to the allowable threshold (~ 104)
for children.

Keywords: Metal speciation, road dust, sequential extraction procedure.
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1. GIGI THIEU

O nhiém kim loai ndng trong méi trudng la mét van
dé mang tinh toan cau, tuy nhién nhing rui ro tiém &n
doi véi suc khde con ngudi va hé sinh thai van chua
dugc quan tam dung muc. Cac hoat dong cdng nghiép
va d6 thi hoa la nhitng nguyén nhan chinh lam gia tang
lugng kim loai nang trong maéi trudng. Cu thé, cac qua
trinh khai thac khoang san, san xuat kim loai, luyén
gang thép, dét chat thai, tai ché phé liéu, cing nhu khi
thai tu phuong tién giao thong va nhiéu hoat déng
céng nghiép khac déu gép phan dang ké vao su phat
tan kim loai nang [1, 21.

& Viet Nam, su phét trién nhanh chéng ctia cac nganh
céng nghiép va tinh trang nhap khdu phuong tién ci
ngay cang gia tang da lam tram trong thém van dé 6
nhiém kim loai nang. Tai cac khu vuc dé thi, khi thai tu
phuong tién giao théng va su phan hdy cac linh kién co
khi, thiét bi dién - dién tir c6 thé giadi phong nhiéu kim loai
déc hai nhu chromium, nickel, titanium, copper,
cadmium,... vao mdi trudng [3, 4]. Dac biét, su phan hay
cla cac bé phan nhu cong tac dién, pin, béng dén pha,
thiét bi am thanh trén xe hoi,... ¢ thé tao ra cac hop chat
nguy hiém, gay anh hudng nghiém trong dén chat lugng
moi trudng va stic khde cong déng [5, 6].

Kim loai nang c6 thé gay ra nhiéu tac dong tiéu cuc
dén co thé con ngudi, bao gém tén thuong than va roi
loan chiic nang hé bai tiét [7-9]. Tinh doc hai cia kim loai
khong chi phu thuéc vao ban chat ctia chiing ma con vao
hinh thai tén tai trong méi trudng. Vi du, Cr (Ill) hau nhu
khong gay hai, nhung Cr(VI) lai cé doc tinh cao. Khi tén tai
trong bui min, cac kim loai nay c6 thé dé dang hoa tan
vao nudc, tham nhdp vao chudi thic an va anh hudng
truc ti€p dén stic khde con ngudi [10]. Nguac lai, néu &
dang it hoa tan, ching c6 kha nang gay tac dong thap
hon. Tuy nhién, phan I6n cac nghién cdru hién nay cha yéu
tap trung vao danh gia téng ham lugng kim loai, trong khi
d0, cac dang lién két hoa hoc ctia ching lai it dugc nghién
ctru do yéu cau ky thuat phuc tap va khé thuc hién trong
phan tich dat, bui [11, 12].

Tai Viét Nam, cac nghién ctu vé kim loai Cr, Ni, Co
trong moi trudng, dac biét la trong bui dudng d6 thi, van
con rat han ché. Viéc danh gia su ton tai ctia ching dudi
cac dang héa hoc khac nhau ciing nhu rui ro tiém tang
dai véi stic khde con ngudi chua dugc nghién clu day du.
Trudc thuc trang do, can cé nhimng nghién ctu toan dién
nham lam ré ngudn géc phat thai, mic d6 6 nhiém, cling
nhu nhitng nguy ca tiém an cla kim loai ndng trong bui
dudng tai cac do thi Viét Nam. Day la mot van dé cap thiét,
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nhat la trong boi canh cac thach thic vé sic khoe va moi
truong dang ngay cang gia tang.

2. PHUONG PHAP VA THUC NGHIEM

2.1. Thu thap mau nghién ciu

Cac mau bui dudng dugc thu thap tha cong bang
chdi, bang cach quét bui trén bé mat dudng, véi khodng
cach 0,5 dén 1m tir mép via hé, méi doan tir 5 dén 10m.
Mau tai méi doan dugc quét don vao mot vi tri, méi mau
bui gbm nhiéu miu don dugc thu thap tai cac doan
dudng trén mot cung dudng va dugc loai bo so bé cac di
vat nhu dat, da, soi, la cay. Khoi lugng lay tuy theo mic do
tuong d6i clia ¢d hat, néu c& hat min can lay khoang 100g,
néu c& hat I6n hon can 200 - 300g.

M&u dugc géi trong phoi nhém, chuyén vao tui PE
ziploc, truéc khi déng miéng tui can ép chat dé loai khéng
khi bén trong tui. Ghi ki hiéu mau trén nhan. Dién cac
thong tin vao phiéu théng tin mau. Tat ca cadc mau bui thu
thap dugc dugc bdo quan trong polyetylen kin tui, dan
nhén va sau dé dugc van chuyén dén phong thi nghiém
dé bao quan.

Cac mau phan tich trong nghién cru nay dugc thu
thap vao thang 6, 7 nam 2023 ti 3 khu vuc dé so sanh bao
gém: mau bui dudng khu cong nghiép la cac mau dugc
lay tai truc dudng phia trudc cac nha mdy tai Thai Nguyén
(TN), Yén Phong Béac Ninh (BN), Van Trung Béac Giang (BG),
khu cong nghiép Vsip Hai phong (HP); Mau bui Khu vuc
dé thi: Mau dugc 13y tai truc dudng cac khu chg, trung
tam thuong mai: Thanh pho Thai Nguyén (CT), Trung tam
thuong mai Thai Nguyén (VC), dau ngoé cao téc (CT); chg
Piém Thuy Pha Binh (DT); va mau bui Khu vuc ngoai
thanh: Xa Phu Binh (CM); Xa Thinh Buc Thai Nguyén (TD).

Hinh 1. Hinh dnh mau bui thu thap
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2.2. Phuong phap chiét mau

Trong nghién ctru nay, phuong phap chiét xuat tuan
tu theo Tessier [15] dugc ap dung dé xac dinh cac dang
héa hoc cla cac kim loai Cr, Ni, Co trong bui dudng. Quy
trinh chiét tuan tu Tessier gém 5 dang lién két: dang trao
déi (F1), dang lién két véi cacbonat (F2), dang lién két vai
oxit sat va mangan (F3), dang lién két véi chat hiru co co
thé bi oxy hoa (F4) va dang can du (F5). Quy trinh nay
dugc strdung nhiéu trong phan tich dang lién két ctia cac
kim loai trong bui dudng, dat, tram tich, phuong phép cé
d6 chinh xac va dé thu hoi cao [15, 16].

Téng ham lugng céac kim loai trong 1g bui dudng dugc
xac dinh théng qua toan bé qua trinh chiét xuat tuan tu.
Dé dam bao d6 chinh xac, mau trang dugc chuan bi bang
cach thay thé mau bui dudng bang TmL nudc cat va xui ly
theo quy trinh tuong tu nhu cadc mau thuc té. M6i mau
dugc phan tich ba lan dé dam béo tinh I3p lai. Ham lugng
cac dang lién két héa hoc ctia Cr, Ni, Co trong bui dudng
dugc do bang ky thuat ICP-MS, do theo phuong phap EPA
6020B [17]. Hé théng may ICP-MS 7900 Agilent thuéc
Trung tdm nghién ctu va Chuyén giao cdng nghé Ha Noi.
Gia tri LOD cla phuang phap xac dinh cac kim loai nghién
cltu trong mau bui dudng dao dong tir 0,0146mg/kg dén
0,0291mg/kg; gia tri LOQ tuong (ing tir 0,0487mg/kg dén
0,0970mg/kg. Két qua phan tich cho thay d6 thu hoi cla
cac kim loai nghién cttu nam trong khoang 90,8 - 102%,
d6 lap lai tot véi cac gia tri RSD% thu dugc (2,31 - 4,65%)
< 5%.

2.3. Phuong phap danh gia rai ro stic khée con nguci
tu kim loai nang trong bui duéng

Nghién ctu danh gia liéu lugng hap thu hang ngay
clia cac kim loai Cr, Ni, Co sé thong qua cac con dudng
truc tiép (ti€p xuc truc tiép qua da, dudng miéng, dudng
ho héap) [18, 19].

Dy = CxMIELED 1 (1)
_ INnhRxEF xED 2)
Pion = O BEFBWHAT
SAxAFxABSxEFxED _
IDdemaI =Cx BWx<AT x10 3)

Trong dé: ID: liéu lugng hdp thu hang ngay -
mg/kg/ngay (dudng miéng (IDing); ho hdp (IDinn) va tiép
xuc qua da vdi cac hat bui (IDgerman)); C 1a ndng d6 kim loai
(mg/kg); IngR: t6¢c d6 nudt bui (mg/ngay): tré em: 200;
ngudi Ién: 100; InhR: téc dé hit bui (m3/ngay): tré em: 7,36;
ngudi I6n: 12,8; ED: thaoi gian ti€p xuc (ndm): tré em: 6;
nguai I6n: 7,36; EF: tan suat phai nhiém (ngay/nam): 350
déi véi ca hai d6i tugng; BW: trong lugng co thé (kg): tré
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em: 15; ngudi I6n: 70; AT: thai gian trung binh déi véi chat
khong gay ung thu (ngay): ED x 365; PEF: hé s6 phat thai
hat 1,36 x 10° (m3/kg); SA: bé mat ctia vung da tiép xtc
(cm?): tré em: 2800; nguai I6n: 5700; ABS: yéu t6 hap thu
qua da: 10° cho tré em va ngudi I6n; AF: hé s6 bam da
(mg/cm?): 0,2 déi vai tré em; 0,07 d6i véi ngudi I6n

Nguy ca rui ro khong gay ung thu dugc danh gia qua
hai dai lugng HQ va HI. HQ la chi s6 nguy hiém riéng ré
tiép xuc qua dudng miéng (ing), hé hap (inh) va tiép xuc
qua da (dermol). HI chi s6 nguy hiém cda ba dudng tiép
xuc dugc tinh theo céng thuc (4) va (5)

ADIin in lerm
HQing/inh/derma = R;JC/Dh/d )
Chi s6 nguy hiém HI ddnh gid rdi ro suc khde:
HI =>HQ; (5)

Khi gid tri HI nhé hon hodc bang 1 thi khéng anh
huéng suic khoe;

Khi gia tri HI I16n hon 1thi c6 kha nang anh huéng.

Gia tri CR danh gia nguy rdi ro gy ung thu suét doi
dugc tinh theo cac cong thuc sau [21, 22]:

CRing/inh/derm = IDing/inh/derm*CSF (6)

CR = CRing + CRinh + CRaerm (7)

CSF dugc goi la hé s6 goc gay ung thu. Khi CR nam
trong khodng tir 107° dén 10~ cho thay kha nang rui ro
gay ung thu ndm trong gidi han c6 thé chdp nhan. Khi gia
tri CR > 107 rGi ro khong chap nhan dugc; CR < 107° thi
khéng c6 nguy co stic khde dang ké. Cac gia tri (RfD) va
(CSF) dé6i v6i mbi con dudng phai nhiém dugc tham chiéu
theo céc tai liéu cla tac gia Aguilera va céng su [20];
Keshavarzi va cong su [21] va Kamunda va cong su [22].
3. KET QUA VA THAO LUAN

3.1. Déc trung phan bé cua Cr, Ni, Co trong cac dang
lién két

Phan tram va dac trung phan bo ctia 5 dang lién két
hoéa hoc cla cac kim loai Cr, Ni va Co trong bui dudng tai
cac khu vuc nghién ctu dugc thé hién trong bang 1.

K&t qua phan tich cho thay, cac kim loai nghién ctu
Cr, Ni, Co t6n tai chu yéu trong dang can du (F5) vdi gia
tri trung binh cac khu vuc cong nghiép, d6 thi va ngoai
thanh tuong Ung la 51,2%; 83,6%; 81,6% doi véGi Cr;
55,5%; 97,2 %; 99,4% d6i vGi Ni va 73,2%; 73,5%; 69,5%
dai vai Co.

C6 thé thady % cla cac kim loai trong dang can du
thudc khu d6 thi chiém ty 1é cao hon cac khu vuc con lai.
Trong khi d6, % cac dang F1, F2 trong ca khu vuc cong
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nghiép, dé thi va ngoai thanh déu chiém ty & % kha
thap. Dac biét tai khu vuc ngoai thanh, ty & phan trdam
cta Ni tuong ung chi chiém 0,021% va 0,114%. Phan
tram cac dang F1, F2 cao nhat dugc tim thay déi vai Cr,
tuang ung la 8,95% va 8,14%, tuy nhién van rat thap so
véi dang can du.

Da6i v6i dang F3 va F4 ty & % phan bé clia cac kim loai
trong cac khu vuc nghién ctu theo thi tu: cong nghiép >
dé thi > ngoai thanh. Trong dé ty 1é phan tram cuta Cr va
Ni & F3 kha cao trong khu vuc céng nghiép, tuong tng
15,8% d6i vai Cr va Ni. Tuy nhién ty & nay lai kha thap
trong cac khu vuc con lai, tuang ung la: Cr (0,778%); Ni
(0,263%) d6i vai khu dé thi va Cr (0,259%); Ni (0,043%) doi
v&i khu ngoai thanh. K&t qua nay c6 thé lién quan dén cac
loai hinh san xuat tai khu vuc lay mau, hau hét cac khu
céng nghiép déu lién quan dén san xuat cac linh kién dién
ti va luyén kim.

Bang 1.Ty Ié phan tram cla Cr, Ni, Co trong cac dang lién két héa hoc

%F1 | %F2 | %F3 | %F4 | %F5 | %F1+F2

Khu vuc cong nghiép (n=12)

Cr
T8 8,95 8,14 15,8 1,9 55,2 171
SD 3,07 2,91 404 | 339 | 1032 5,90

B 8,88 8,00 15,8 1,8 55,5 16,9
SD 3,14 291 4,14 347 10,5 6,1

Co

T8 2,62 539 725 | 11,58 | 73,17 8,01
SD 0,904 | 1920 | 7,08 2,89 9,18 2,76
Khu vucdo thi(n=12)
Cr
T8 2,66 544 | 0,778 | 7,51 83,6 8,11
SD 1,85 3,23 0,74 4,93 10,3 4,93

B 0,267
SD 0,565

0,616
0,574

0263 | 1,67 97,2
0243 | 1,925

0,882
3,143 1,08

Co

T8 2,42 5,00 8,06 11,0 73,5 7.41
SD 0861 | 2,1 10,8 5,26 15,4 1,93
Khu vucngoai thanh (n=12)
G
T8 3,18 6,85 8,02 133 68,6 10,0
SD 1,01 1,22 4,21 5,88 5,61 1,03
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Ni
TB 0,021 0,114 0,043| 0,448 99,4 0,135
SD 0,028 0,119 0,020{ 0,194 0,323 0,147
Co
TB 3,16 6,57| 0,260 8,40 81,6 9,73
SD 0,542 1,58 0,091 1,97 3,66 1,85

Riéng kim loai Co khéng c6 su khac biét dang ké vé ty
I& phan bé trong cac khu vuc nghién ctu. Déi véi dang
hitu co F4, ty [& % phan bé cta cac kim loai cao hon so véi
cac dang F1, F2, F3 tuy nhién van thap hon rat nhiéu so
véi dang can du F5. Ty 1é %F4 cta Cr cao hon Ni, Co c6 thé
lién quan t&i su hinh thanh cac phuc hitu co

Nhin chung su phéan bé cta cac kim loai Cr, Ni, Co
trong tat ca cac khu vuc nghién ctu tuan theo thi tu: F5
>F4>F3>F2~F1 (hinh 2).

Muc d6 doc hai chia cac kim loai dugc quan tam hon
khi chiing tén tai trong cac dang F1, F2. Tu két qua bang
1 cho thay, ty 1& % F1+ %F2 cao nhat cta Cr, Ni, Co lan lugt
la 17,1%; 16,9%; 9,73%. Ty Ié % trung binh pha di déng
trong tat ca cac khu vuc mau dugc xép theo trat tu kim
loai: Co (8%) > Ni (6%) > Cr (2%), diéu nay tuong tu véi két
qua véi bdo cdo trong cac nghién ciu [22, 23].

Trong mai trudng, Cr c6 thé tén tai & hai hoa tri Cr (11)
va Cr (VI). Trong d6 dang Cr (lll) thudng la dang tréi va 6n
dinh & diéu kién thudng. O pH trung tinh, Cr thudng tao
thanh cac hop chat hydroxit va oxit khéng hoa tan hodc
hinh thanh phuc chat hitu co [24]. O dang trao déi (F1) -
dang rat linh dong, kim loai dé dang giai phong ngugc tré
lai moi truding nuéc do cac kim loai lién két véi cac hat keo
(bui dudng) bang luc hap phu yéu. Kim loai & dang F2 rat
nhay cadm véi su thay d6i ctia moi trudng pH va sé giai
phdong vao méi trudng pH thay déi [15].

Trong nghién ctu nay, cac gia tri pH cda cac khu vuc
nghién cliu nam dao dong tur 8,09 dén 8,49, pH co6 tinh
kiém nhe (bang 2).

Diéu nay c6 thé giai thich sy c6 mat cao cla cac kim
loai Cr, Ni, Co trong dang can du. Day la dang 6n dinh, cac
kim loai c6 thé lién két manh vai cac chat hodc khoang
chat khéng thé hoa tan trong nudc [22]. Tha tu phan bé
clia cac kim loai trong nghién ctiu nay & cac dang lién két
kha tuong déng véi két qua cong bo cla tac giad
Keshavarzi va cong su [22], tac gid Li va cong su [25]. Téng
% pha di dong (F1+F2) cda Cr tuong duang so véi so V4i
cac nghién cutu Li (8,57%), nhung cao hon so véi bao céo
clia tac gia Xu (2,0%) [26]. Trong khi dé, % pha di ddng doi
vai Co va Ni lai thap han so véi cac nghién ciu [22, 25, 271.
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Hinh 2. Ddc trung phan bé cda Cr, Ni, Co trong cac dang lién két héa hoc

Bang 2. Gia tri pH cda Cr, Ni va Co tai cdc khu vuc ldy mau

pH
m Khu dd thi Khu cong nghiép | Khungoai thanh
1] VC |786+001| TN |781+042 | T | 840+0,33
3| a |773£002| BG |815+£039 | M | 865+0,51
4 | HB |843+0,12| BN | 802+0,16 | NL | 843+0,48
4 | BT |849+023| HP | 838+0,03
Trung binh | 8,21 8,09 8,49

3.2.Danh gia nguy co'rui ro stic khée con ngudi déi véi
Cr, Ni, Co trong bui dudng

Trong nghién ctu nay, liéu lugng hap thu hang ngay
cla bui dugc danh gia déi véi tré em va ngudi Ién theo ba
con dudng chinh: truc ti€p qua dudng miéng, hit vao qua
dudng ho hap va hap thu qua da khi tiép xdc. Nguy co rdi
ro khéng gay ung thu va nguy ca gay ung thu dugc danh
gia théng qua cac chi s6 Hl va CR (bang 3).

Gia tri hap thu hang ngay cac kim loai nang qua con
03 dudng ti€p xuc truc ti€p theo thu tu: Cr > Ni > Co.
Lugng hap thu bui qua dudng miéng cla tré em so vdi
ngudi I6n tai khu vuc cong nghiép, dé thi va ngoai thanh
cao gap 9,07 - 10 lan d6i vai Cr; 8,0 - 9,83 d6i vai Ni, va 9,3
- 10 lan déi vai Co. Tiép dén la lugng hap thu bui qua da
khi tiép xdc cla tré em so véi ngudi I6n cao gap 6,57; (6,53
-6,57); (6,54 - 6,56) tuong Ung déi véi kim loai Cr, Niva Co.
Lugng hap thu qua dusng hé hap trung binh clia tré em
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gap 4,66 - 4,67 lan so vai ngudi lon

n  d6i vGi ca ba kim loai Cr, Ni va

‘% Co.Nhu vay c6 thé thdy luong hap

‘#  thy bui dudng tryc tiép thong qua
dudng miéng chiém mot ty 1é dang
ké. Muic dé hap thu bui qua 3 dudng
ti€p xUc cao nhat dugc tim thay tai
khu vuc céng nghiép d6i vai ca Cr,
Ni va Co.

Gia tri liéu lugng hap thu hang
ngay tuong déi thap déi vai tré em
va ngugi Ién, tuy nhién van cé
nhling nguy cg rdi ro vé suc khoe
nhat la vgi tré em sinh séng tai cac
khu vuc d6 thi va cong nghiép. Liéu
lugng hap thu kim loai hang ngay tai
cac khu céng nghiép, dé thi, ngoai
thanh qua cac con dudng theo thua
tu: hdp thu qua dudng an uéng >
ti€p xuc qua da > hit thé truc tiép.

Nguy co khong gay ung thu cho tré em cua Cr la cao
nhat tai khu vuc dé thi, cao gap 17 1an so véi khu vuc cong
nghiép va 27 lan so véi khu vuc ngoai thanh. Diéu nay cho
thay nguy co rui ro kha cao ctia Cr trong khu vuc d6 thi
vGi nhiéu phuong tién giao thong va cac hoat déng cua
con ngudi. B6i vai Ni va Co gid tri HI tai khu vuc d6 thi cao
gdp 2 lan (d6i vai Ni) va 3 lan (d6i vai Co) so vai khu cong
nghiép va ngoai thanh. Hau hét cac gia tri HI cho tré em
va ngudi I6n trong cac khu vuc mau déu < 1, diéu d6 cho
thdy nguy ca rui ro khéng dang ké déi vai ngudi dan tai
khu vuc nghién ctu. Tuy nhién, riéng gia tri Hl cda Cr tai
khu d6 thi c6 gia tri (2,9456) > 1, cho thay nguy co rai ro
khong gay ung thu & tré em kha cao.

Nguy co rdi ro c6 kha nang gay ung thu d6i véi con
ngudi tur cac kim loai Cr, Co, Ni dugc danh gid qua con
dudng dudng ho hap d6i véi Ni, Co (do khéng cé gia tri
hé s6 CSFing Va CSFgerm), riéng Cr dugc danh gia qua dudng
hé hap va dudng miéng. K&t qua danh gia ti bang 3 cho
thay hau hét cac gia tri CRinn d0i vGi cac kim loai nghién
ctru déu nam trong gidi han cho phép < 10 & ca ba khu
vuc cong nghiép, dé thi va ngoai thanh. Riéng Ni va Co,
¢6 gia tri IDinn cao hon moét chut & khu vuc cong nghiép
va dd thi tuy nhién van nam trong gidi han cho phép. Gia
tri CRinh clia cac kim loai theo thur tu: Ni > Co > Cr. Cac gia
tri CRinn d6i vGi ca tré em va ngudi I6n tai khu dé thi > khu
cong nghiép > khu ngoai thanh. Gia tri CRin, clia cac kim
loai Cr, Ni va Co déu thap han 10, nhu vay, khong tim
thay nguy co ung thu qua dudng hé hap déi véi tré em va
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Béng 3. Liéu lugng hap thu hang ngay (mg/kg/ngay) va nguy ca rtii ro gay ung thu d6i véi con ngudi tir kim loai Cr, Co, Ni trong bui dutng

Cr Ni Co
Congnghiép | Do thi Ngoai thanh | Congnghiép | Déthi | Ngoaithanh | Congnghiép| Dothi | Ngoaithanh
Tréem
Ding 0,0005 0,0007 4,17E-05 0,0059 0,0016 5,52E-05 0,0003 0,0010 3,21E-05
Din 1,3E-08 2,02E-08 1,17E-09 1,65E-07 4,59E-08 1,55E-09 7,93E-09 2,86E-08 9E-10
IDdermat 0,0000 0,0000 1,17E-07 1,65E-05 4,59E-06 1,54E-07 7,91E-07 2,86E-06 8,99E-08
HQjing) 0,1458 2,5772 0,0942 1,13E-06 2,40E-06 1,39E-06 0,0021 0,0030 0,0016
HQqinn) 0,0004 0,0076 0,0003 4,15E-02 8,81E-02 5,10E-02 0,0003 0,0010 3,21E-05
HQdermal 0,0204 0,3608 0,0132 4,30E-04 9,14E-04 5,29E-04 1,65E-05 4,59E-06 1,54E-07
HI=}HQ 0,1667 2,9456 0,1076 4,19E-02 8,90E-02 5,16E-02 7,91E-07 2,86E-06 8,99E-08
(R (ing) 2,50E-04 3,50E-04 2,09E-05 - - - - - -
(Riinn) 5,33E-07 8,28E-07 4,80E-08 6,77E-06 1,88E-06 6,36E-08 3,25E-07 1,17E-06 5,33E-07
Nguailon
Ding 4,98E-05 7,72E-05 4,47E-06 0,0006 0,0002 5,91E-06 3,03E-05 0,0001 3,44E-06
Din 2,79E-09 4,33E-09 2,51E-10 3,54E-08 9,84E-09 3,32E-10 1,7E-09 6,14E-09 1,93E-10
D germal 1,99E-07 3,08E-07 1,78E-08 2,51E-06 7,00E-07 2,36E-08 1,21E-07 4,36E-07 1,37E-08
HQjing) 0,0166 0,2100 0,0101 2,10E-07 4,78E-07 2,98E-07 0,0002 0,0003 0,0002
HQqinn) 0,0001 0,0012 5,94E-05 0,0039 0,0088 0,0055 4,39E-05 5,81E-05 3,38E-05
HQgermal 0,0033 0,0419 0,0020 5,70E-05 0,0001 8,08E-05 1,11E-06 1,47E-06 8,58E-07
HI=}HQ 0,0200 0,2532 0,0122 0,0039 0,0089 0,0055 0,0003 0,0004 0,0002
Rng 249E-05 | 3,86E-05 2,24E-06 - - - - - -
(Riinny 1,14E-07 1,78E-07 1,03E-08 1,45E-06 4,03E-07 1,36E-08 6,97E-08 2,52E-07 1,14E-07
ngudi I6n trong khu vuc nghién ctu. Nguy co rdi ro gay Nguy co rii ro khdng gay ung thw déi véi nguwoi 1o
ung thu déi véi Cr dugc danh giad qua ca dudng miéng, 0.254 b4
gid tri IDing (Cr) dao dong tir 2,09E% dén 3,50E% d6i voi 0204 . R
tré em va tr 2,24E % - 3,86E%° d6i véi ngudi 16n. Cac gia tri o) T )
IDing (Cr) khd cao so véi cac gia tri IDinn clia cac kim loai,
dac biét gia tri cao nhat dugc tim thay tai dé thi (3,50E%4) 0.10+
xap xi v6i ngudng cho phép (< 104). Diéu nay rat dang dé 0.054 R
xem xét dé€ dua ra cac giai phap nham han ché su phat o] § 28 o o0 s 8 0 »
thai cia Cr trong bui dudng do thi. N
1

Nguy co rii ro khong gay ung thw déi véi tré em L T 1L Y ) Y J
Khu céng nghiép  Khu dé thi Khu ngoai thanh

3.0 v
25 " = fan Hinh 3. Nquy co rdi ro khdng gy ung thu cho tré em va nguoi I6n doi véi
20] - oo cackim loai Cr, Ni, Co trong bui duting

4. KET LUAN

Nghién cttu nay cung cap cac théng tin vé su phan bé
khac nhau gitia cac dang lién két hoa hoc cua Cr, Ni, va Co
trong mau bui dudng tai cac khu vuc cong nghiép, d6 thi
va ngoai thanh. Nhin chung, cac kim loai Cr, Co va Ni phan
b6 tap trung chl yéu & dang can du (F5), tiép theo la dang

Gia triHQ va HI
El: o

o
o

A
T s o 5 0 2 &

o
o

(I)'r I\ii Clolqlr N'i Clolcl\r Ni C'oJ '

T
Khu céng nghiép  Khu dé thi Khu ngoai thanh
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lién két hitu co (F4), dang lién két oxit Fe - Mn (F3), va thap
nhat 13 dang lién két cacbonat (F3) va dang trao d6i. Do
doc hai cta cac kim loai cha yéu tén tai & dang di dong,
dac biétla dang F1,F2. Két qué cho thay téng ty 1& % dang
di dong (% F1+ %F2) cao nhat dugc dugc tim thay d6i voi
Cr, CovaNituang ungla 17,1%; 9,73%; 16,9%. Nghién clu
cling danh gia nguy co rti ro anh hudng dén suic khde con
ngudi. Két qua phan tich cho thay gia tri hap thu trung
binh hang ngay théng qua cac con dudng tiép xuc truc
tiép (duong miéng, dudng ho hap va tiép xic qua da)
theo th tu: Cr > Ni > Co. Liéu hap thu d6i véi tré em cao
hon so véi gia tri uGc tinh & ngudi I6n. Nguy co rui ro
khong gay ung thu (HI) cho tré em cao nhat dugc tim thay
dai véi kim loai Cr tai khu d6 thi, cao gap 17 lan so véi khu
vuyc cong nghiép va 27 lan so vai khu vuc ngoai thanh. Sy
c6 mat cta kim loai nang trong bui dudng nhat la khu dé
thi, nhiéu dan cu sinh séng, sé tiém an nhiing nguy co rdi
ro stic khde d6i vai con ngudi dac biét la tré em. Nguy co
rdi ro gay ung thu qua dudng ho hap trong nghién ciu
nay thap hon liéu lugng cho phép, chiing to khong co cac
ri ro ung thu lién quan dén Cr, Co, va Ni trong bui dudng
tai cac khu vuc dugc khdo sat. Riéng kim loai Cr c6 nguy
corui ro gay ung thu doi véi tré em qua dudng miéng gan
VvGi gidi han cho phép (2,09E-04 - 3,50E-04), vi vdy can phai
c6 céac bién phép giam thiéu 6 nhiém Cr trong bui dudng
nhat [a khu vuc d6 thi
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