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Received: 15/7/2023 In 33 samples of road dust from the provinces of Thai Nguyen, Bac Giang,
) Bac Ninh, and Ha Noi as well as Hai Phong, the study assessed the total
Revised: 28/9/2023 amount and chemical speciation of Ni. Dust samples were examined utilizing
Published: 28/9/2023 the enhanced Tessier sequential extraction method on the ICP/MS equipment.

For industrial zones, Ni concentrations in the entire sample ranged from 43.4
to 70.1 mg/kg, for urban regions from 91.1 to 237 mg/kg, and for suburban

KEYWORDS areas from 69.7 to 93.5 mg/kg. The majority of the Ni speciation was found
Road dust in the following fractions: residual fraction (52.3-73.9%), organic matter—

. . bound fraction (11.8-23.9%), Fe—Mn oxides—bound fraction (7.24-16.4%),
Chemical speciation carbonate—bound fraction, and exchangeable fraction (6.3—7.67%). Urban and
Industry industrial areas had greater mobility fraction percentages than suburban areas.
Urban In dust samples for both children and adults, the risk of non-carcinogenicity
Suburban and the risk of carcinogenicity (CR) were also evaluated. The outcomes

demonstrated that there was no detectable risk (HI < 1). However, compared
to adults, children are at 2.78 to 9.31 times greater risk. The CR values were
below the permissible level (10°) and showed no evidence of a carcinogenic
risk in either children or adults.

DPAC TINH PHAN BO, DANG LIEN KET HOA HQC, VA PANH GIA NGUY CO
RUI RO SUC KHOE POI VOI CON NGUOI TU KIM LOAI NICKEL
TRONG CAC MAU BUI PUONG
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Truong Pai hoc Khoa hoc — BH Thai Nguyén

THONG TIN BAIBAO  TOM TAT
Ngay nhan bai:  15/7/2023 Nghién ciru danh gia ham luong tong va cac dang lién két ciia Ni trong 33
mau bui dudng, cic mau dugc thu thap tai cac khu vuc cong nghiép, do thi va
Ngay hoan thi¢n:  28/9/2023 ngoq; thanh thudc cac tinh Thai Nguyén, Bic Giang, Béc Ninh, Ha Noi va
Ngay ding:  28/9/2023 Hai Phong. Cac mau bui dugc phan tich trén thiét bi ICP/MS, mau phan tich
dang ap dung theo quy trinh chiét tuan ty Tessier cai tién. Ham luong Ni
| . trong mau tong nam tir 43,4 dén 70,1 mg/kg ddi véi khu cong nghiép, tir 91,1
TU KHOA dén 237 mg/kg d6i véi khu do thi va 69,7 dén 93,5 mg/kg dbi véi khu ngoai
Bui duong thanh. T 1¢ % phan bd cac dang lién két cua Ni tap trung chu yéu trong dang
) a1k can du (52,3 - 73,9%) > dang lién két hiru co (11,8 — 23,9%) > dang oxit Fe-
Dang lién ket Mn (7,24-16,4 %) > dang trao doi va dang cachonat (6,3 — 7,67%). Dang di
Cong nghi¢p dong chiém ty 1€ % cao hon trong cac khu vuc cong nghiép, d6 thi va thép
Po thi hon trong khu ngoai thanh. Nguy co rui ro khong gy ung thu HI va nguy co
Ngoai thanh gy ung thu CR ciling dugc danh gia trong cac mau bui doi voi ca tré em va

ngudi 16n. Két qua cho thiy, khong cé nguy co rai ro dang ké (HI <1). Tuy
nhién, nguy co dbi véi tré em cao gap tir 2,78 dén 9,31 1an so voi ngudi lon.
Céc gia tri CR tim dugc déu thip hon ngudng cho phép (10°®), cho thiy khong
¢6 nguy co ung thu déi vai tré em va ngudi lon.
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1. Gioi thigu

Nghién ctru vé su phan b va anh huong stc khoe cua kim loai nang trong 6 nhiém bui duong
tir nhiéu nguon khac nhau di thu hut dwoc sy quan tim dang ké cua nhiéu nha khoa hoc. Dic biét
1a cac kim loai ning c6 doc tinh cao va khuéch tan manh trong méi trudng, chang han nhu Ni.
Ngudn phat thai Ni vao méi trudong dugc bat nguon tir ca tu nhién va nhan tao. Nguon ty nhién
ctia Ni dét, gio, bui, nui lira, tham thyc vat, chay rung, mudi bién hay thién thach bui. Ngudn phat
thai Ni nhan tao dugc wdce tinh kha cao tir hai nguon: truc tiép va gian tiép. Cac ngudn chinh truc
tiép nhu: khai thac va luyén quang, tinh ché, thu hoi Ni, san xuét kim loai den va kim loai mau,
ma dién, pin va san xuat hoa chat Ni. Cac ngudn gian tiép noi chung la nhitng ngudn khong tao ra
Ni hoidc cac san pham c6 chira Ni va chi vo tinh xtr Iy Ni boi vi né hién dién duéi dang tap chét
trong nguyén liéu hoic nhién liéu nhu @6t than dau, 16 than cdc, d6t rac thai d6 thi va bun thai,
ché bién dau mo, san xuat xi ming [1]. Ngudn phat thai tir khi thai, sy mai mon cua cac bd phan
ma phanh va 16p xe clia cac phuong tién giao thong ciing dugc xem 1a ngudn phat thai dang ké
trong mdi truong [2]. Dac tinh hoa hoc cua kim loai thuong la mot trong nhimg dac dlem quan
trong nhit quyét dinh doc tinh ctia n6, anh huong dén sy hap thu, van chuyén va bai tiét, ciing
nhu doc tinh cua nd ddi voi té bao. Vi du, cac loai Ni (II) khong hoa tan, dac biét 1a Ni (II)
sunfua, c6 nguy co gdy ung thu (CR) cao hon so voi khi chiung & dang hoa tan. Ddc tinh Ni duoc
xac dinh boi tinh chat hoa ly, ndng do va con dudng tiép xuc ciia nd. Nhidu nghién ctru da chi ra
nguy co phoi nhiém Ni dbi voi con ngudi, dong vat thong qua ba con dudng tiép xtic: duong
miéng, dudng ho hap va hap thy qua da [3]. Hau nhu tat ca cac hop chét cua nickel, ngoai trir
nickel cacbonyl, déu khong doc sau khi an vao do kha ning hap thu thap qua duong tiéu hoa. Kha
dung sinh hoc ciia mudi nickel bi anh huéng dang ké khi tiéu thu cing vai thuc pham. Ngoai dic
tinh gdy doc cho phoi thai va gay quai thai, nickel co thé di qua nhau thai. Mot nghién ctru trén
dong vat tiét 16 rang viéc tiép xuc véi nickel lam giam luong magié, mangan va kém trong cac
moé khac nhau [3], [4]. Tuy theo hé théng mién dich cua co thé, hé than kinh, sinh san bi anh
hudéng hoac gay ung thu sau cép tinh (01 ngay), ban man tinh (10-100 ngdy) va man tinh (100
ngay tr¢ 1én) thoi gian phoi nhiém [4], [5]. Nhiing truong hop qua man vai nickel ciing gay ra
bénh hen suyén, viém két mac, phan tng viém véi cac bo phan gia, Cay ghép co chira nickel, va
c4c phan tng toan than sau khi tiém, sir dung chat long va thudc bi nhidm nickel. Dac biét, nickel
la mét trong nhirng kim loai c6 kha nang gay ung thu ¢ nguoi [7] — [9] (Xem Hinh 1).

Benh than

Niz2*

Sdrc khoée con ngudi

Hinh 1. So do biéu dién déc tinh nickel & nguoi

Hién nay tai Viét Nam, sé liéu phén tich vé dang lién két hoa hoc cua cac kim loai ning noi
chung va Ni ndi riéng trong bui duong con rat han ché. Nghién ctru gan day cia chung toi ndm
2022 [10], [11], dang lién két hoa hoc cua céc kim loai Cu, Zn, Pb, As, Cd d3 dugc phan tich va
danh gi4 trong bui duong tai khu cong nghiép. Két qua cho thay, cac dang di dong cua mot s6
kim loai kha cao chiém khoang 30-60% so v&i ham lugng tong. Pay 1a dang d& hoa tan vao moi
truong, gay anh hudng dén stc khoe con ngudi, dong vat va thuc vat. Chinh vi vay, trong nghién
clru ndy, tac gia tap trung danh gia vé muc do phat thai, dic trung phan b va dang di dong cua
nickel trong bui duong tai ba khu vuc cong nghiép, do thi va ngoai thanh. Tu két qua phan tich,
¢6 thé cung cip cai nhin chi tiét v& ngudn gdc, su xuit hién, va kha niang di déng cua cac dang
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lién két Ni vao mdi truong, ciing nhu nguy co rai ro vé sic khoe cia con ngudi khi tiép xuc véi
bui duong chira Ni.

2.1. Théng tin mdu nghién ciru

Mau thu thap duogc phan thanh 03 khu vuc: 1. Bui dudng khu cong nghiép (mau duoc thu thap
khu vuc truc duong trude cac nha may Thai Nguyén (Sam Sung), Bic Ninh (Yén Phong); Bic
Giang (Van Trung); Hai Phong (Visip). Mau duoc l4y tai truc dudng phia trudc cic nha may
cong nghiép. Khu vyc cong nghiép nghién ctru bao gém cac nganh nhu: Nganh co khi ché tao
may, 0 t0, nganh vt li¢u xay dung; Ché tao, san Xuat sau luyén thép, san xuat vi, dién tir, san
pham cong ngh¢ thong tin; Nhom nganh san Xuat cong nghiép nhe it doc hai, san xuat phu ting 6
t6, dung cu y té, ché bién thuyc pham; San xuat hang may mac, San xuét linh phu kién may anh,
dién thoai di dong, 6td, gia cong vat liéu kim loai. 2. Mau buyi khu vuc d6 thi (mau dugc thu thap
tai truc duong cac khu chg, trung tdm thuong mai Thai Nguyén (Chg Trung tdm)cho, Chg Phu
Thai, trung tim thuong mai Vincom; Cho Biém Thuy); 03. Mau bui duong khu vuc ngoai thanh
xd Thinh Ptrc Thai Nguyén, huyén Pha Binh (Cau May, Nha Long). Thoi gian lay mau 09/2021.

2.2. Phwong phdp lidy méau, xi Iy mdu.

Céac mau bui dudng duoc thu thap thu cong bang chéi, duoc ldy bang cach quét bui trén bé
mat dudng, véi khoang cach 0,5 d&én 1 m tir mép via hé, mdi doan tir 5 dén 10 m. MAu tai moi
doan dugc quét don vao mét vi tri. M3i mau bui gom nhiéu mau don dugc thu thap tai cac doan
duodng trén mot cung dudng va duoc loai bo so b cac di vét nhu dat, da, soi, 1a cdy. Khéi luong
lay tuy theo mirc do twong db6i cua ¢& hat, néu c¢& hat min can lay khoang 100 g, néu c& hat 16n
hon can 200 — 300 g [11]. Mau duoc Chuyen vao tli PE ziploc, truée khi dong miéng thi can ép
chat dé loai khong khi bén trong tai. Tat ca cac mau bui thu thap dugce dwoc bao quan trong thi
polyetylen kin, dan nhan, sau d6 duoc van chuyén dén phong thi nghiém va bao quan & -20°C dé
phan tich.

Phan tich mau tong nickel: 1 g mau bui duong di duoc say kho & nhiét do phong va ray min
dén kich thugc 75-100 um, duoc chuyén vao binh tam giac, thém 20 mL dung dich cudng thuy
HNO;-HClI ty 1€ 1:3 (V/V) dé ¢ nhiét do phong trong khoang thoi gian 10 -12 gio. Dun trén bép
cach cat ¢ nhiét do 80°C dén gan can, cho thém vao binh 20 mL hdn hop cuong thity nhur trén,
dun dén khi thu dwoc cin tring. Sau khi dé nguéi, dinh mirc dén 25 mL bang dung dich HNO;
1% [12].

Phan tich mau dang theo quy trinh Tessier cdi tién [12], [13]: quy trinh nay da dugc trinh bay
chi tiét trong mot s6 nghién ciru gan day cua ching t6i [10], voi hiéu suat thu hoi tir 91-102%
nam trong giGi han cho phép ctia phén tich luong vét, (bang 1). Ham lugng kim loai Ni duoc
phan tich trén thiét bi ICP.MS 7900 Agilent thudc trung tdm nghién ciru va chuyén giao cong
nghé Ha Noi. Gidi han phat hién va gii han dinh lugng cta phuong phap phan tich nickel tuong
ung 1a 0,0247 mg/kg va 0,0824 mg/kg.

Bang 1. Quy trinh phdn tich dang lién két Nickel trong bui diwong

TT Dang chiét Quy trinh chiét Thai gian lac chiét va nhigt do

F1  Dang trao ddi 10 mL NH,0Ac 1M 1 h & nhiét d phong/ toc d6 lic 300 vong/phut
Dang lién kétvéi 20 mL NH,OAc 1M (pH =5 véi Al a1 L aa g \ ,

F2 cachonat dung dich HOAC) 5 h & nhiét d6 phong/ toc do lac 300 vong/phit
Dang lién két véi 20 mL NH,OH.HCI 0,04M trong LA A s Lt . ,

F3 Fe- Mn oxit HOAC 25% (VIv) 5 h & nhiét d6 phong/ toc do lac 300 vong/phit
Dang lién kétvoi 10 mL NH,OAc 3,2M trong HNO; e ial A 1s I \ ,

F4 hitu co 20%, 0,5 h & nhiét @6 phong/ toc d6 lac 300 vong/phut

F5  Dang can du 40 mL hdn hop HNO;: HCI (3:1) phan tich ham lugng téng kim loai
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2.3. Phwong phdp danh gid rii ro suc Khoe con nguwoi tir Ni trong bui dwong

Phuong phap do Co quan Bao vé Méi truong Hoa Ky (US EPA) phat trién da duogc ap dung
dé tinh toan mirc do phoi nhidm cua tré em va nguoi I6n nham wéc tinh nguy co sic khoe cong
ddng do kim loai nang trong bui duong. Con ngudi chu yéu tiép xtic qua 3 con duong sau: duong
miéng (IDing); hd hap (IDiy,) va tiép xuc qua da v6i cac hat bui (IDgerma) [11], [14]. Luong ti€u
thy trung binh hang ngay (ID;) ctia mét chat, dugc woc tinh thong qua ba con duong tiép xtc nhu
sau: Phuong trinh (1-5):

IngR x EF x ED )

IDj,,= C x Iigwm % 107 "
X X

IDjp= C X m 2

D= C x SAZALABSEEAED o

IDj(tr¢ em) = PEFX(;Tcan » Rehi Xl];:f;/}::ilx EDecpil @)

IDi(Ngufyi lom) — PEFXCATCan o xsf;i:: - (5)

C 1a nong do kim loai (mg/kg) IngR: ty I hap thy qua duong miéng (mg/ngay); InhR: ty 1€
hip thu qua dudng hit thé (m® /ngay); ED: thoi gian tiép xac (nim); EF: tan suat phoi nhiém
(ngay/nam; BW: trong luong co thé (kg); AT: thoi gian trung binh ddi véi chat khong gy ung
thu (ngay; PEF: hé s6 phat thai hat (m*/kg); SA: bé mit cua Vung da tiép xtc (cm?); ABS: yéu tb
hap thu qua da; AF: h¢ s6 két dinh lugng bui trén da (mg/cm?)

- Nguy co riii ro khéng gdy ung thw tiép xiic qua dwong dn udng, hit thé, qua da:

ID mg/in erm
HQing/inh/derm - % (6) HI= ZHQI (7)

HI < 1: khong anh hudng sac khoe; HI > 1: ¢6 kha nang anh huong
- Nguy co gdy ung thur (CR) dwoc ddt ra cé thé dwoc danh gid bang cdch sir dung:
CRi = ID; x CSf (8); CR=>CR; 9)
Trong d6 CSf: hé sé goc gy ung thu; i viét tit cua cac con duong tiép xtc. Liéu tham chiéu
(RfD) va d6 déc ung thu yéu t6 (CSF) cho mdi con dudng phoi nhidm [11], [14].

3. Két qua va ban luan
3.1. Ham Iwong téng ciia Ni trong cdc méu bui dwong

Ham luong téng cua Ni duge phat hién trong ca ba khu vuc nghién ctru: khu céng nghiép, khu
d6 thi, va khu ngoai thanh. Két qua dugc trinh bay trong bang 2.

Két qua phan tich Ni trong 4 khu cong nghiép dao dong tir 43,4 dén 70,1 mg/kg. Ham luong cao
nhét duogc tim thiy tai Bic Ninh va thdp nhat tai khu cong nghiép Béc Giang. Trong cac khu do thi
ham lugng trung binh ciia Ni nam trong khoang tir 91,1 dén 237 mg/kg. Trong d6, ham luong cao
nhat dugc tim thay tai cho trung tim Thai Nguyén. Nguyén nhan dan dén diéu nay co thé do day la
khu vuc cho trung tdm 16n nhit cia Thanh phd Thai Nguyén. Khu vuc ndy tip trung dong ngudi va
rat nhidu mat hang budn ban nhu hoa qua, thit, hang ma. . ., ciing nhu rac thai sinh hoat, rac thai cua
cac san pham budn ban. Thém vao d6, mot lugng I6n khi thai tir cac phuong tién giao thong mua
sim c6 thé 1a ngudn phat thai I6n kim loai Ni. Di véi khu vuc ngoai thanh, cac hoat dong nong
nghiép 1a chii yéu, ham luong trung binh cua Ni dao dong tir 69,7 dén 93,5 mg/kg.

Ham luong tong Ni tai khu vyc chg Cau May Pha Binh cao hon mét chut so véi cac khu vuc
khac. Két qua phan tich trong hinh 2 ciing cho thiy, ham lugng tong Ni trong 3 khu vuc theo thir
tu: khu vuc d6 thi > khu vue cong nghiép ~ khu vuc ngoai thanh. Sy ¢c6 mat cao caa Ni trong khu
d6 thi c6 thé lién quan dén cac yéu té nhu: luu lugng giao thong, dan cu, su bao mon cua cac bd
phén 6 to nhu phanh, 16p, ciing nhu cac thiét bi dién, dién tir, dong co cia cac phuong tién giao
thong cti [15]. Trong khi, tai cac khu cong nghiép, thi cac qua trinh san xuét, tinh ché quing
(gang, thép), ché bién hoa chit va vat lidu chiu lira, san xuit (xi ming va 6 t6 16t phanh va b
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chuyén ddi xuc tac) va thudc da [16], [17] lai 1a ngudn phat thai Ni. Mot diém dang chi y ¢ day
13 ham luong cua Ni trong khu vuc ngoai thanh tuong tu nhu khu cong nghiép. Diéu nay co the
lién quan dén cac ngudn tu nhién cua Ni trong khi quyén bao gom bui do gi6 thdi, co nguon goc
tu qua trinh phong hoa da va dat, chdy rung. Su hi¢n dién cua Ni trong khong khi ciing bat nguon
tir qua trinh d6t than, dau diesel va dau nhién liéu, va qua trinh ddt chét thai va nudc thai [18].
Mait khac, cac nguén phat thai gian tiép tai cac khu vyuc ngoai thanh thuong nhu 16 dbt rac thai
(thuong duge dat tai cac khu vuc ngoai thanh), dét than, dau, dot rac 16 thién cua nguoi dan cling
1a mot ngudn phat thai dang ké cia Ni [1]. Trong khi do, tai cac khu san XUt cong nghiép nghién
ctru, Ni co thé phat thai tir cac ngudn nguyén, nhién liéu cia nha may nhu: linh kién dién tu,
luyén quang thép, san Xuat cac phu ting chdng gi ciia 6 t6. Tuy nhién, hau hét cac nha may déu
¢6 hé théng xir 1i va kiém soat khi thai, diéu nay c6 thé lam giam phat thai Ni vao maéi truong.

Bang 2. Két qua phdn tich ham lwong téng Ni trong cdc mau bui dwong

Khu vee  Kihi¢u midu  C (mg/kg) min max SD pH OC (g/kg)

TN (n=3) 64,6 485 80,2 15,9 7,81 17,3

Cong BG (n=3) 43,4 30,1 55,8 12,9 8,15 21,5
nghiép BN (n=3) 70,1 51,1 94,0 219 8,02 20,9
HP (n=3) 472 353 62,9 14,2 8,38 16,7

HB (n=3) 91,1 60,1 120 301 7,86 19,2

D thi CT (n=3) 237 198 284 437 7,73 33,3
: VC (n=3) 55,2 235 84,7 30,7 8,43 221

DT (n=3) 109 78,4 140 309 849 20,1

Neoai TD (n=3) 711 58,2 84,9 134 8,40 19,2
thanh CM (n=3) 93,5 88,9 98,7 4,89 8,65 15,4
NL (n=3) 69,7 56,1 83,3 136 843 17,9

Ham luong Ni trong nghién ctru nay nhin chung cao hon mét chiit so véi két qua bao cao Ni
trong bui duong tai Trung Qudc nim 2018, trung binh 36,3 mg/kg (13,7 — 148,7 mg/kg) [19],
[20] va 2021 trung binh 1a 43,7 mg/kg (14,2 — 578 mg/kg) [21]; tai Nga nam 2021, 1a 41,1 mg/kg
(12,1-91,1 mg/kg) [22], nhung twong dwong vai sb liéu tai Afghanistan 2018 (66,4 mg/kg) [23].

T T
300 =11
] =T
=] HP
=250 g_?
=»
=
£ oo 2
-_ <=n
§= 150 T N
100 ——
’E 1,1 1T I I
o 50 4 |l| I;I;l
o

TN BEG BN HP HE CT VC DT T ChM _NL,
Khu c&ng nghisp Khu a8 thi Khu ngoai thanh

Hinh 2. Ham heong phén tich Ni tong trong cdc mau bui dieong
3.2. Bic trung phin bé cdic dang lién két héa hoc ciia Ni trong bui dwong

Dic trung phan bd va ty 16 % 5 dang lién két hoa hoc cua Ni trong bui duong dugc thé hién
trong hinh 3 (a). Ty Ié¢ % trung binh cac dang lién két trong khu cong nghiép theo thir ty 1a: F5
(53,5%) > F3 (16,6%) > F4 (12,5%) > F1 (9,1%) ~ F2 (8,3%). Tir hinh 3(a) cho thay, ty 1¢ % cac
dang lién két trong cac khu vuc TN, BG, BN va HP khé twong ddng nhau. Trong khu db thi ty 1é
% trung binh céc dang lién két theo thir ty giam dén: F5 (52,3%) > F4 (23,9%) > F3 (9,74%) >
F2 (7,67 %) > F1 (6,37%). Tuong tu nhu ty I& % phén b ciia khu db thi, tai cac khu vuc ngoai
thanh ty 1& % cao nhit ciing duoc tim thay theo thir tu: F5 (73,9%) > F4 (11,8%) > F3 (7,24%) >
F2 (3,49%) ~ F1 (3,08%). Nhu vay, c6 thé thiy trong ca 3 khu vuc ty 1¢ phan b cac dang lién két
1a tuong tuy nhau. Ty Ié phan trdim cao nhét dugc tim thay 1a dang cin du F5 va thap nhat 1a dang
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F1, F2. Tuy nhién, tai khu vyc d6 thi va cong nghiép ty I&¢ % dang F5 thap hon so vai khu ngoai
thanh, trong khi dang F1, F2, F3, F4 lai cao hon. Diéu nay cho thdy anh huong do sy c6 mit cua
céc hop chat hitu co, sunfua trong cic khu chg dan sinh dan dén ty 1é F4 cao. Su thay d6i moi
truong tai khu cho do anh huong cua thuc pham phéan huy, nudc thai tai cho ciing dan dén su
hinh thanh cua dang F1, F2 [12]. Trong khi do tai khu cong nghiép sy ¢6 mét cua Fe-Mn oxit c6
the Xuit phat tir cc khu san Xuat co khi ché tao may, 6 t6, ché tao, san xuit sau luyén thép, san
xuét vi, dién ti cia khu cong nghiép. Khi do, Ni s€ dugc hap phu trén bé mat ctia Fe—Mn oxit va
kém bén trong mdi truong, dan dén ty 1¢ dan F3 cao [12]. Két qua nay tuong ty nhu bao céo cua
tac gia Yildirim khi phan tich dang Ni trong bui duong khu cong nghiép nadm 2016 (F5: 59%);
F4: 19%; F3: 11% va F1, F2: 11%) [24], va bui duong d6 thi cua tac gia Li, 2013 (F5: 62,1%; F4:
11,5%; F3: 14,0%; F1, F2: 12,37%) [25]. Mtc do doc hai cta cac kim loai dugc quan tdm hon
khi chung ton tai trong cac dang di dong manh F1, F2, F3 va F4. Tuy nhién trong d6 dang F1, F2
1a duoc quan tdm hon ca do dic tinh dé hoa tan trong méi trudng hon so véi cac dang con lai. Ty
Ié % tong dang di dong F1 + F2 trong nghién ciru nay chiém ty Ié cao hon tai cac khu vic cong
nghiép (17,4%) va do thi (14,0%). Két qua nay twong ty trong bao cdo cua tac gia Li tai Trung
Qudc (12,4%) [25], Keshavarzi tai Iran (20,5%) [26], trong bui dudng d6 thi. Ty 1& % tong dang
di dong thip hon 1a khu ngoai thanh (6,57%) twong dwong v&i cac khu vuc dan cu (3,13%) tai
thanh phé Tham Duong Trung Qudc [27].

Phan tich mdi twong quan Spearman (n = 33) giita cac dang lién két cua Ni véi pH va OC trong
mau bui duong duoc dua ra trong hinh 3 (b). Cac gid tri pH va OC duoc dua ra trong bang 2. Két
qua cho thy, OC c6 mdi twong quan thuan véi cac dang cacbonat (Spearman correlation = 0,62) va
dang lién két hitu co (Spearman correlation = 0,61). Diéu nay c6 nghia khi ham lugng OC tang thi
cac dang F2 va F4 cling tang. Cac gia tri pH khong c6 mbi trong quan dang ké véi cac dang F1, F2,
F3 va F4 tuy nhién lai c6 moi twong quan véi dang can du F5 (Spearman correlation = 0,69). biéu
nay cho thiy khi ting pH thi giam mirc d6 hoa tan cta cac dang di dong, va ton tai chi yéu ¢ dang
kho tan can du do thuc ddy su hinh thanh cua Ni-silicat va hydroxit.

(a) Dang lién k&t héa hoc cta Ni trong bui (b) Méi twong quan gitka cac dang lién két Ni véi pH va OC
du’o’ng

F1

F1 F2

1.0
F2 / 1.0 F3 N
& :

©
F3 0.55 1.0 F4
x
40%
F4 | 0.39 0.48 1.0 F5 0
20% F5(0.0091 029 -0.064 (0.45 1.0 pH
0% pH| -0.064 025 023 037 ’ 1.0 oc
=
= Ty o
Khu céng nghiép Khu a6 thi Khu ngoai thanh OC | /0.45 (,,‘I'fol_"!? 043 (&yf 0.37 0.56 1.0
s Eamss g

E Ni F1 X Ni F2 N Ni F3 @ Ni F4 [ Ni F5

Hinh 3. () Ty 1¢ % phdn bé caic dang lién két cuia Ni trong bui duong (F1: dang trao aoi;
F2: dang cacbonat; F3: dang lién kétroxit Fe-Mn; F4: dang lién ket him,coz' F5: dang can du);
(b) Banh gia moi twong quan giita cac dang lién ket

3.3. Pdnh gid nguy co rii ro cia Ni trong bui dwong doi véi siec Khée con nguoi

Rui ro sirc khoe ddi véi tré em va ngudi 16n dugc danh gia thong qua cac con dudng tiép xtc:
gua miéng (ID.ng, hé6 hap (1D va tiép xuc qua da (IDgermar). Nguy co rui ro khong gy ung thu
va nguy co gy ung thu dugc danh gia thong qua cac chi s6 HI va CR. Két qua tinh toan dugc thé
hién trong bang 3. Két qua cho thay, lidu lvong hap thu hang ngay doi V6i ca tré em va nguoi 16n
dugc sap Xep theo thir ty vé mirc hip thu: qua dudong miéng (ing) > tiép xuc qua da (dermal) >
duong ho hap (inh). Liéu hap thu cho tr¢ em qua duong dn udng, hit tho truc tiép va tiép xuc voi
da cao hon lan luot 1a 9,31 14n, 2,78 lan va 6,56 1an so voi gia tri woc tinh & nguoi 16n. Nhu vay
c6 thé thay, lidu luong hép thu qua bui dudng qua dudng miéng chiém mot ty 18 dang ké. Trong
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d6 lidu lugng hap thu theo ca ba dudng trong khu db thi cao hon mét chat so voi khu cong nghiép
va ngoai thanh. Tuy nhién, khong c6 su khac biét vé mat thong ké giira cac khu vure nghién cuu.

Nguy co rii ro suc khoe khong gay ung thu (HI), ddi véi ca tré em va nguoi 16n cao nhat nam
& cac khu vue d6 thi (Anova, p < 0,05), tiép theo 1a khu ngoai thanh va khu cong nghiép. Cac gia
tri HI d6i voi tré em nam trong khoang 3,53E-02 dén 7,72E-02, va tir 3,80E-03 dén 8,31E-03 ddi
v6i ngudi 16n, thip hon 9,3 1an so véi tré em. Cac gia tri HI trong tit ca cac mau déu < 1, cho
thiy nguy co rui ro 1a khong dang ké.

Nguy co rui ro giy ung thu (CR) déi v6i Ni duoc danh gia qua dudng ho hip (Inh). Két qua
phan tich trong bang 3 cho thay, gia tri CR nim dao dong tir 1,07E-10 dén 2,33E-10 dbi vai tré
em, va tir 6,52E-11 dén 1,43E-10 d6i v&i nguoi 16n. Nguy co rii ro gay ung thu trong cac khu
vuc do thi, cong nghlep va ngoai thanh khong c6 sy khac bi€t (Anova, p > 0,05). Cac gia tri CR
déu thip hon 10®, didu nay cho thiy khong c6 nguy co ung thu dbi voi tré em va nguoi 16n trong
khu vire nghién ctiru. Mic du cac gia tri uée tinh twong ddi thap ddi véi tré em va nguoi 16n, song
Vi tinh trang d6 thi hoa hién nay van cé thé gay ra nhitng rii ro vé sicc khoe cho tré em, dic biét
tai khu vuc do thi.

Bang 3. Pdanh gid liéu heong hap thu hdng ngay (ID, mg/kg/ngay), nguy co rii ro suc khoe
khong gady ung thu (HI) va nguy co ung thu (CR) cua Ni trong cdc mau bui duwong

Cong nghiép Do thi Ngoai thanh
Tre em
IDipg 7,20E-04 1,57E-03 9,99E-04
IDinn 2,02E-08 4,42E-08 2,80E-08
IDyermat 2,02E-06 4,41E-06 2,80E-06
HQing) 3,50E-02 7,64E-02 4,85E-02
HQ(inn) 1,01E-06 2,21E-06 1,40E-06
HQ derma) 3,73E-04 8,16E-04 5,18E-04
HI=YHQ 3,53E-02 7,72E-02 4,90E-02
CRinhy 1,07E-10 2,33E-10 1,48E-10
Nguoi lon
IDi,, 7,72E-05 1,69E-04 1,07E-04
IDim, 7,26E-09 1,59E-08 1,01E-08
ID dermal 3,08E-07 6,73E-07 4,27E-07
HQing) 3,75E-03 8,19E-03 5,19E-03
HQ(inn) 3,63E-07 7,94E-07 5,04E-07
HQgerma 5,70E-05 1,25E-04 7,91E-05
HI=YHQ 3,80E-03 8,31E-03 5,27E-03
CRinhy 6,52E-11 1,43E-10 9,04E-11

4. Két luan

Trong nghién ctru nay, ching toi dd danh gia ham luong tong, dic tinh phan bd cac dang lién
két cua Ni trong 33 mau byi duong. Ham lugng Ni tong tim thay trong khu vuc d6 thi cao hon
khu vuce cong nghiép va khu vuc ngoai thanh. Ham lugng cac dang lién két cua Ni tap trung chi
yéu ¢ dang can du F5, (47,6 mg/kg), tiép theo 1a dang hiru co F4 (16,5 mg/kg), dang cacbonat F3
(10,1 mg/kg), va thap nhét 1a dang trao d6i F1 va dang cacbonat (6,02 mg/kg). Mbi twong quan
gita cac dang lién két, pH va OC ciing dugc danh gia. Két qua cho thiy méi _twong quan thuén
ciia OC v6i F1-F4, trong khi pH khong c6 mdi twong quan véi cac dang lién két cua Ni. Nguy co
rai ro suc khoe khong gay ung thu HI va nguy co ung thu CR dugc danh gia ddi véi tré em va
nguoi 16n trong ca ba khu vuce cong nghiép, d6 thi va ngoai thanh. Céc gia tri HI déu < 1, trong
d6 nguy co rui ro cao nhat duoc tim thay tai khu cong nghiép ddi véi tré em va do thi doi véi
ngudi 16n. Gia tri danh gia rai ro gy ung thu (CR) déu dudi 10°, do vay khong c6 nguy co ung
thu cao d6i véi ca tré em va nguoi 1on. Tir két qua nghién ciu cho thiy, cac khu cho dan sinh 1a
ngudn phat thai tiém nang kim loai Ni, dic biét 1 cc dang lién két di dong d& dang giai phong
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vao mdi truong. Tir d6 c6 thé dan dén nhitng nguy co anh huong dén sirc khoe con ngudi, nhat 1a
tré em sinh song gan cac khu chg dan sinh hién nay.
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