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metals Pb, Cd, and As: ingestion (99.6%) > and dermal contact (0.39%)
Municipal incinerators > inhalation (0.01%). The non-carcinogenic risk (as measured by the
Fly ash HI index) shows a negligible risk for Pb, As in the waste incinerator.

However, the HI value for Cd is 1.5 times the allowable value (1),

Boj[tor_n ash which indicates a relatively high level of risk for this element. The
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TU KHOA duong ho hép va tiép xiic qua da. Gié tri liéu luong hdp thu hang ngay
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1. Gioi thigu

Trong nhing ndm gan ddy ¢ Viét Nam, tong luong chat thai ran (bao gom chat thai do thi, y té
va cong nghiép) di ting 1én nhanh chong (vi du: ting gip doi trong vong chua day 15 nam) do
qua trinh d6 thi hoa-cong nghiép hoa phat trién manh mé& va su gia ting dan s6 [1]. Trong qudc
gia dang phat trién ndy, van con nhiéu han ché trong cac hoat dong quan 1y chét thai (vi du: thu
gom va xir 1y), chi1 yéu 14 do thiéu kinh phi, cong nghé, quy dinh l6ng léo va nhan thirc yéu [1].
Ngoai phan 16n chat thai dugc chon lap, ude tinh c6 khoang 14% chat thai ran cua Viét Nam da
bi @6t chay boi mot vai nha may ddt rac quy md 16n va mot sb 10 dét quy md nho. Mac du
phuong phap dbt dugce coi 1a mot phuong phép hiéu qua dé giam luong chét thai ran cua cac 10
dbt rac. Tuy nhién, cac chét 0 nhiém thir cap, nhu kim loai ning Cd, Pb, As duoc phat thai kha
nhiéu tir cac 10 d6t rac thai ran d6 thi (MSW) va ngay cang thu hut sy quan tdm cua céc nha
nghién ctru [2]. Nhu 10 d6t rac thai rin tai Trung Qudc da thai ra 0,23 tan, 0,93 tan, 9,4 tin As,
Cd, Pb trong nam 2010 [2], luong phat thai ciia cac kim loai ndng nay ting 1én 0,4 tan, 6 tan va
33 tin vao nim 2015 [2]. Hon nira, cac nguy co gy ung thu tir Cd, As, cao hon ndm 1an muc cho
phép (< 1,0 x 10”°). Noi chung, cac 10 d6t rac thai ran tao ra ba du luong chinh, d6 1a tro day
(BA), tro bay (FA) va khi thai ra méi truong. DSi véi muc dich quan 1y chat thai, BA va FA da
dugc st dung trong san Xuat gach xay du'ng Tuy nhién, cac chat doc hai chura trong BA va FA ¢c6
thé 1a mbi de doa tiém an ddi v6i modi truong. Cac qua trinh chay (ca so cdp va thar cap) khong
thé pha hury hoan toan cac chat vo co (vi du: kim loai ning). Do d6, BA va FA tir cac bai chon lap
¢6 thé duoc coi 1a ngudn 6 nhidm lién tuc [3] — [7]. Pac biét, nguy co nay cao hon rat nhiéu dbi
VGi cac cong nhan lam viéc tryc tiép trong cac 10 d6t rac thai. Gan day, tic dong va sy phan bd
kim loai ning dén sirc khoe cua con ngudi anh hudng tir cac 10 dét rac nhan duoc sy quan tim
dang ké [8], [9]. Tuy nhién, nhiing céng bd nay chi nghién ctru sy xuat hién cua kim loai ning
trong mot hozc hai du lugng trong va/hodc sau khi thiéu dét. Cac thong tin vé liéu lugng hap thu
hang ngay rui ro d6i véi sic khoe con ngudi ciing khan hiém.

Chinh vi vay, trong nghién ciru nay, ching t6i huéng dén cac ndi dung sau: a) Panh gia liéu
luong hap thyu hang ngay cac kim loai Pb, As, Cd trong tro bay va tro day 16 ddt rac do thi; b)
Panh gia nguy co rui ro suc khoe (khong gay ung thu); ¢) Panh gia nguy co giy ung thu sudt doi
di véi cac cong nhan lam viéce truc tiép tai 1o dot rac.

2. Phuong phap nghién ciru
2.1. Théng tin mdu phan tich

Bang 1. Thong tin 1o dot rdc thai dé thi va ham lwong cdc kim loai Pb, As va Cd
trong tro bay va tro day (mg/kg)

Khéi Khéi . Thoi gian Ham lwong kim loai (mg/kg) va dd 1éch chuén (SD)

T Piadiém Ki lugng lugng o?g hoat dong Pb (n=5) As (n=5) Cd (n=5)
T lay mau hi¢u tro bay tro day (t /h) trung binh Tropay Troday Trobay Troday Trobay Troday

(kg/h) (kg/h) (gio/nam)  (FA) (BA) (FA) (BA) (FA) (BA)

1 HaNo6i IW1 060 688 45 8030 518+2357.6+1,4 86708 6,0102 452+ 1,8 1,05+0,4
PE(‘?rllg W2 002 21 10 7300 210+£2,1 14842 7,0203 13.4+0,6 384+1,54,99+03
3 BicNinh IW3 0,70 800 50 8030 236+12 136+0,5 0,766+0,2 9,42+ 1,2 60,1 +0,022,35 + 1,9
4 G]?;‘r‘]:g IW4 004 38 30 8030 112+12 104+0,5 5,1620,6 29,7+0,1 303+0,2 257+0,7
Dgg:]g IW5 005 45 25 8030 27+11 93+0,9 1,22+0.8 7,72+02 20,3 +0,03 14,0+0,3

Mau tro 16 ddt rac thai duoc thu thap tai 5 16 dbt thudc cac khu vuc Ha Noi, Hai Phong, Bic

Ninh, Bic Giang, Hai Duong trong khoang thoi gian tr nam 2019 — 2020. 15 [n§u~tro bay dugc
thu gom tur tiii loc byi va tro day tir Xi thai thu thap tae moi 16 dot, khoi lugng moi mau ti 200 dén
500 gam. Nguyén li¢u rac dugc dot tai cac 16 chu yeu la gié lau, nilon, vai, giay, cao su dinh dau,
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v6 hop son, nhua, hop hoa chét, bao bi, xdp, co ca chét thai nguy hai 14n chit thai sinh hoat.
Thong tin cac 16 dot duoc dua ra trong Bang 1.

2.2. Héa chit va thiét bi

Céc chat chuan kim loai Cd, Pb, As (Merck) dung trong nghién ctru nay c6 nong do gdc la
1g/L. Cac acid HCI, HNO; déu 1a loai tinh khiét phan tich cia Merck. Khi Ar ding lam khi mang
trong qué trinh phan tich 1a khi sach dat 99,9999%, cac dung dich tuning déu dugc cung cip tir
hang. Dung dich ndi chuan duoc diung trong nghién ciru 1a El, Bi, Ho, In, Li, Sc, Tb va Y véi
nong d6 1a 10 mg/L. Cac mau dugc ray nho vé kich thude 0,125-mm dé dong nhat. Mau duge
axit héa xir 1y theo EPA 3051 [11] trén thiét bi ICM-MS, Perkin Elmer, Elan 6800 thugc Phong
phan tich chat lwgng moi trudng, Vién han 1am Khoa hoc va Céng nghé Viét Nam. Mai 1o dbt
duoc phan tich véi 5 mau khéac nhau va danh gia d6 léch chuin (SD), do chinh xac dugc danh gia
qua chudn CRM 7302-a, v6i hiéu suat thu hdi dat 86 — 94%.

2.3. Ddnh gid rii ro sirc khée con nguwoi béi kim logi ngng trong tro thdi 16 dot rdc

Trong nghién ctru nay, chiing t6i thuc hién danh gid nguy co rui ro khong gdy ung thu va nguy
co giy ung thu ddi v&i cong nhan lam viéc tryc tiép tai 10 ddt rac. Cong nhan tlep xuc Voi tro bay
va tro day thong qua cac con duong sau: qua duong mi¢ng (IDing); duong hod hap (IDiy,) va tiép
xuc qua da vai cac hat bui (IDgermar). Theo [12], lugng tiéu thy trung binh hang ngay (ID) cua mot
chat, duoc udc tinh thong qua ba con duong tiép xtic nhu sau (Phuong trinh 1-4) [12], [13].

_ IngR x EF X ED -6
IDjng = Cx 222X 10 (1)
InhR X EF x ED
IDiyjp =CX——7—— 2
inh = CX S r BwxaT @)
SAx AFx ABFxXx EF X ED
ID =Cx x107°
dermal C BW x AT 0 (3)
C CRchilXEFchil X EDchi CR, x EF x ED
LADD — chil chil chil X adult adult adult (4)
PEFXATcan BWhil BWaquit

Trong d6, ADling, ADlin, va ADlermal (tinh bang mg/ kg/ ngay) la gia tri trung binh hang ngay
hap thu théng qua tiéu héa truc tiép, hit vao va hap thu tlep xuc qua da, twong tng. CR la ty I¢
tiép xuc thong qua cac ba duong (hodc hap thu). Ty I hap thu khi nuét phai bui dudng (ki hiéu
IngR), ty 18 hap thu khi hit phai bui duong (ki hiéu 1a InhR) va gia tri khi tiép xuc qua da duoc
danh gi4 qua biéu thirc (CR = SA x AF x ABF); LADD la liéu lugng trung binh hang ngay dé
wdc tinh nguy co gdy ung thu sudt doi. Tat ca cac yéu td phoi nhiém duoc sir dung trong nghién
ctru nay la nhirng tham khao trong cac nghién ctru [2], [13].

Nguy co rui ro (khong gy ung thu) duoc danh gid thong qua chi s6 HI, ty 18 rui ro khi nudt
phai, hit phai va qua da tiép xuc bui duong (HQing/inh/derm) dugc ldy bang cach chia theo liéu
tham chiéu (RfD: lidu lwong tham chiéu do cac co quan chuyén mén nhu US EPA dua ra) nhu
sau [2], [13]:

ADling/inh/derm
HQing/inh/derm = RD ©)

HI = THQ ‘ (6)

Trong d6 HQ 1a nguy co khong giy ung thu theo con duong don 1&; RfD 1a licu tham chiéu,

c6 nghia 1a lidu t6i da can thiét de tranh phan tng c6 hai khi hap thu, trén mot don vi thoi gian

trén mot don vi trong luong; i la viét tit cua cac con duong. HI 1a nguy co khong gy ung thu do

nhiéu con duong. Néu HI > 1, nd chi ra ring kim loai c6 thé ‘gay nguy co rui ro nguy hiém

(khong gdy ung thu) cho cong dong Tuy nhién, néu HI<I, c6 thé két luan rang nguy co ruiro la

khong dang ké. Nguy co gy ung thu (CR) duge dit ra co thé dugc danh gia bang cach sir dung
(2], [12], [13]:

CR; = ID; x CSf @)

CR =3}CR; 8
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Trong do, CSf (khong thur nguyen) 1a hé sb goc gay ung thu; i viét tit ciia cac con duong tiép
xuc. Gia tri CR tir 10 ® d¢én 10 cho blet ¢6 thé chip nhan dugc hoic nguy co gy ung thu c6 thé
chap nhan duoc. Neu gié tri cao hon 107, né ¢ nghia 1a rui ro khong thé Chap nhan dugc. Gia tri
CR thap hon 10 cho thdy khong c6 nguy co stc khoe dang ké. Liéu tham chiéu (RfD) va do doc
ung thu yéu t6 (CSf) cho mdi con dudng phoi nhidm [2].

3. Két qua va ban luin

3.1. Pdnh gid liéu lwong hdp thu hang ngay déi Vi cdc kim logi Pb, As, Cd trong 1o dot ric
sinh hogt

Trong nghién ctru nay, licu luong hap thu hang ngay cua cac kim loai nang Pb, As, Cd theo ba
con dudng tiép xtc duge udce tinh ddi voi cac cong nhan 1am viéc tryuc tiép tai 10 dbt rac. Dya trén
ham luong cua Pb, As, Cd phan tich dugc theo Bang 1, tir d6 tinh toan gia tri trung binh liéu
lwong hap thu cac kim loai ning. Gia tri liéu lugng hap thu cu thé ddi vai timg 16 dbt dugc trinh
bay trong Hinh 1. Trong tro bay, cc kim loai c¢6 li¢u luong hap thu trung binh qua dudng miéng
1a: 0,0002 (mg/kg/day x10°) dbi véi Pb; 2,84E-05 (mg/kg/day x10%) déi véi As, va 5,32E-05
(mg/kg/day x10°) ddi voi Cd. Trong d6 lidu lugng hap thu Pb cao gap 3,76 lan so voi Cd va 7 1an
S0 voi As. Twong tu dbi véi lidu lwong hap thu qua dudng hit phai cac hat bui va tiép xuc qua da,
lidu lugng Pb cao hon rat nhiéu so véi cac kim loai khac, cu thé cao gap As 9,9 lan, Cd 1a 5,6 1an
theo dudng ho hip va tiép xuc qua da.

Trong tro day, nhin chung lidu lugng hap thy trung binh cua Pb, Cd thap hon so vdi tro bay,
ngoai trir As. Tuy nhién, liéu lwong hap thu cia Pb van kha cao so véi cac kim loai con lai,
nhung mic do chénh léch khéng qua 1on nhu trong tro bay. Liéu lugng hip thu cia Pb theo
duong miéng, ho hip va tiép xuc qua da twong ung cao gap 6,3; 6,9; 6,9 lan dbi voi As va 9,1;
9,5; 9,5 d6i voi Cd. Ro rang véi liéu lwong hap thy ciia Pb trong nghién ctru nay thi sy c6 mat cia
kim loai Pb trong tro bay 1o d6t rac thai 1a rit ddng dé quan tam.

Bang 2. Lieu lwong hap thu ‘trung binh hang ngay va rii ro khong gay ung thu cac kim logi nang Pb, As,
Cd ddi Véi cong nhan 16 dot rac qua cdc con dwong tiép xiic

Liéu lwgng hip thu hang ngay (mg/kg/day x107%) Riii ro khong giay ung thw
IDing IDinh  IDdermal LADD HQ(ing) HQ(inh) HQ(dermal) HI=YHQ
Tro bay (FA)
Pb TB  0,0002 1,66E-08 1,18E-06 2,97E-10 0,232 0,000 0,000 0,232
sD 00001 1,48E-08 1,05E-06 2,65E-10 0,347 0,000 0,000 0,347
As TB 2,84E-05 1,67E-09 1,19E-07 3,00E-11 1,99E-01 4,18E-06 3,97E-04 1,99E-01
SD 156E-05 7,86E-10 559E-08 1,41E-11 2,20E-01 1,97E-06 1,86E-04 2,20E-01
cd TB 5,32E-05 2,99E-09 2,12E-07 5,35E-11 3,81E-01 5,24E-05 4,25E-04 3,81E-01
SD 2,06E-05 1,16E-09 8,23E-08 2,08E-11 0,646 2,00E-05  0,00016 6,47E-01
Tro day (BA)
Pb TB  0,00012 7E-09 4,98E-07 1,25E-10 0,156 0,000 0,000 0,156
sD  79E-05 4,42E-09 3,15E-07 7,93E-11 0,197 0,000 0,000 0,197
As TB 1,88E-05 1,01E-09 7,22E-08 1,82E-11 0,133 2,54E-06 0,0002 0,133
SsD 126E-05 7,38E-10 5,25E-08 1,32E-11 0,151 1,85E-06 0,0002 0,151
cd TB 1,32E-05 7,40E-10 5,26E-08 153E-08 0,037 1,30E-05 0,0001 0,037
sD 141E-05 7,93E-10 5,64E-08 3,43E-08 0,029 1,39E-05 0,0001 0,029

Nhin chung, trong ca tro bay va tro day c6 thé thay tong lidu luong hap thu dbi voi ca ba kim
loai Pb, As va Cd qua ba con duong tiep xuc theo thtr ty (Hinh 1 a): qua con dudng nuot truc tiep
bui chiem 99,6% > qua con duong tiép xuc qua da vadi hat tro byi chiém 0,39% > qua duong hit
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phai cac hat bui chiém 0,01%. Nhu vay, c6 thé thay liéu luong hap thy qua duong nuét truc tlep
phai bui duong chiém mot ty 1é dang ké, dac biét khi xem xét d6i v6i cac cong nhan lam viéc tiép
xuc tryc tiép hang ngay trong 16 d6t rac thai.

Liéu lrgng hap thy hang ngay ﬂji véi Pb, As, Cd Nguy co rii ro khéng ghy ung thw déi voi Pb, As, Cd trong
T o8 (mg/kg/day x 10~) tro bay
= BIW1 BIW2 EIW3 OIW4 mIWS
“ 2 1
». 0.6 =
£ T 16 0.8
2 -
0.4 s 12 0.6
§1 0.2 = 08 0.4
g g 04 I 0.2
2 0 — T — e e 5 0 0
b - — - % § = o ® §F § © @ § 5§ ©
£ £ £ T F B I EF ® % £ £ T FE &2 & TR £ &% CE
- g 8 g 8 8 2 a 8 2 g & 5z W g & &5 W e & 5 W
& = 2 ~ = g = = Z E F £ g B R 2 g B OB 2 g
8 8 8 g g g
\ ; T i = . ~
Pb As cd i i ) As | cd
EEW]l W2 E=IW3 COIW4 SEmIWS5  =—=Gidi han cho phép
Liéu lwgng hip thy hang ngay dbi véi Pb, As, Cd Nguy co rii ro khong gy ung thw ddi véi Pb, As, Cd trong
o (mg/kg/day x 10-) tro day
S 03
“ 0.6 1
z =) 0.3
T 02 T 04
o 06
§ & o3
£ 01 T 02 04
g 2 01 02
- 0 —ﬂ SR @ .l] 0
H EF T fF E % § : G 2878 ¢8:%37¢%:1¢%87%¢
5 g8 g8 g E E) g & g g & g g
& B 8 § B8 & 5 B &8 g g & £ ¥ &g g £ W& s W
L} : : = % g R =& % g = = g =]
; =) g8, — & = = =
Pb As cd P As cd

(a) (b}

Hinh 1. (a) Liéu lwong hdp thu hang ngdy ciia Pb, As, Cd qua cdc con duong tiép xiic tai 5 16 dot rdc thai
sinh hoat, (b) Ddnh gid nguy co rii ro (khong gdy ung thu) doi véi Pb, As, Cd tir tro bay va tro ddy ciia lo
dot rac thai ran
3.2. Pdnh gid nguy co riii ro (khong gy ung thu) boi cdc kim logi Pb, As, Cd trong 1o dot ric

thdi ran

Nguy co rui ro (khong gy ung thu) cua con nguoi ciing duoc danh gia thong qua cac chi )
nguy hiém HI, dai dién téng chi sé nguy hiém theo 3 con duong tiép xtic HQing, HQinh;
HQdermal. Cac gia tri cac HQ va HI trung binh trong 5 16 d6t rac rin dugc trinh bay trong Bang
2, Hinh 1 (b). Nguy co rui ro dbi véi Pb chi danh gia qua con dudng nuét truc tiép bui (Pb khong
c6 gia trj RfD ddi véi duong ho hap va tiép xuc qua da), ddi voi As va Cd duoc danh gia nguy co
rui ro trong ca ba duong tiép xuc. Két qua tinh toan cho thdy nguy co rui ro khong gay ung thu theo
trat ty doi voi ca ba kim loai: HQ(ing) > HQ(dermal) > HQ(inh). Nguy co rui ro khong gay ung thu
cua Pb tir cac con duong tlep xuc cao hon so v6i As va Cd. Cu thé gia trj HI caa Pb cao gap 1,17
lan d6i voi As va 0,6; 4,2 1an ddi véi Cd tuong tmg trong tro bay va tro day. Nhin chung, gia tri
trung binh ctia HI dbi véi ca ba kim loai déu nho hon 1 (ngudng cho phép), vi vay khong cé nguy
co riii ro dang ké tir Pb, As, Cd d6i véi cac cong nhan lam viéc truc tiép tai 16 dot khi tiép xtic voi
tro bay va tro day. Tuy nhién, tir Hinh 1 (b) cho thay, gia tri HI cha cac 10 dét ciing co su khac biét
dang ké. Su khéc biét nay phu thudc vao nhiéu yéu té cia 1o dét rac nhu nhiét do, cong suét, khoi
luong rac thai dbt... Co thé thay, ddi véi 10 6t TW3 ¢6 ham lugng cac kim loai kha cao, dan dén
gia tri HQ(ing) va HI cao hon so véi cac 10 dbt con lai. Riéng ddi véi Cd, gia tri HQ(ing) va HI(ing)
1a 1,5 > 1, vuot ngudng gia tri cho phép [13], dbi voi Pb, gia tri HI 1a 0,84 sat v6i ngudng gid tri
cho phep. Diéu nay c6 thé din dén nguy co rui ro cao doi v6i nhimg cong nhan lam viéc truc tiép
tai 10 d6t IW3. Su khac biét nay c6 thé lién quan dén cong suét, khdi lwong tro bay va tro day cua 1o
IW3 cao hon so véi cac 16 dbt khac, cac thong tin nay, da dugc ching toi trinh bay cu thé trong
Bang 1. Nhu vay, viéc kiém soét cac 1o dot voi nhu toi wru hoa cac thong sb van hanh ctia 1o dot
MSW va hé thdng kiém soat khi thai APCD, nén dwoc tién hanh.

http://jst.tnu.edu.vn 277 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 228(02): 273 - 279

3.3. Pdnh gid nguy co riii ro gdy ung thuw béi cdc kim logi Pb, As, Cd trong 16 dét rdc sinh hoat

Trong nghién ctru ndy, nguy co rui ro ung thu béi Pb, As, Cd dwoc dénh gia d6i véi cong nhan
106 @6t rac qua cac duong tiép xtic phoi nhidm trong ca tro bay va tro day. Két qua tinh toan duoc
trinh bay chi tiét trong Bang 3. Nguy co gy ung thu cta cac kim loai theo thir tu: CR(inh) >
CR(ing) ~ CR(dermal). Gia tri CR tong cua cac kim loai nam trong khoang tir 3,78E-12 dén
4,59E-09 trong tro bay va tir 1,01E-12 dén 2,78E-09 trong tro day.

Bang 3. Danh gid nguy co rui ro gdy ung thu (CR) tir cac kim logi ngng Pb, As, Cd
trong tro bay va tro ddy ciia doi Vi cong nhén 16 dot réc thai

Tro bay Tro day
CR(ing) CR(inh) CR(dermal) CR=YCRi CR(ing) CR(inh) CR(dermal) CR=)YCRi
Tro bay (FA)
Pb B  2,53E-12 1,25E-12 0 3,78E-12 1,07E-12 5,27E-13 0 1,59E-12
SD  2,25E-12 1,11E-12 0 3,37E-12  6,74E-13 3,33E-13 0 1,01E-12

TB  450E-11 4,50E-09  4,50E-11 459E-09 2,73E-11 2,73E-09  2,73E-11 2,78E-09

As
sb 211E-11 2,11E-09 2,11E-11 2,16E-09 1,99E-11 199E-09  1,99E-11 2,02E-09
cd B 0 3,37E-10 0 3,37E-10 0 8,36E-11 0 8,36E-11
SD 0 1,31E-10 0 1,31E-10 0 8,96E-11 0 8,97E-11

Nguy co gdy ung thu ddi véi cac kim loai theo thir tu: As > Cd > Pb. Trong do, nguy co gay
ung thu sudt doi cua As trong tro bay va tro ddy twong ng cao gap 1,21x10% va 1,75x10° Ian so
vai Pb; 16,6 lan va 33,2 1an so véi Cd.

Tro bay (FA) Tro day (BA)

Nguy co rii ro giy ung thw déi véi Ph Nguy co riii ro giy ung thw déi véi Pb
OIWl aIw2 OIW3 @IW4 sIWs

Z 1200
8.00

0.00 ’ 0.00
CR(ing) CR(inh) CR(dermal) CR=3Cri -

Gia tri CR (x 10°13)
IS
5

Nguy co rii ro gy ung thw ddi vai As
$000
6000

4000
2000

2000

Gid trj CR (x 101)

0 B e
CR(ing) CR(inh) CR(dermal) CR=YCri
Nguy co rii ro giy ung thw dsi véi Cd

Gid tri CR (x 1017)
w
1=
=)

CR(ing) CR(dermal)y CR=3Cri CR(ing) CR{inh) CR(dermal)

Hinh 2. Nguy co rii ro gdy ung thw boi cac kim logi nang Pb, As, Cd trong tro bay (FA) va tro day (BA)
ddiVéi cong nhan 16 dot rdc thdi ran

Mt khac, tir Hinh 2 c6 thé thay nguy co gy ung thu tir cac kim loai cling c6 sy khac biét
trong tro bay, tro day va cac 10 d6t rac thai khac nhau. Cu thé gia tri CR tong trong tro bay doi
vGi ca 3 kim loai cao nhat & 16 d6t rac W1 véi Pb, IW4 véi As va TW3 ddi véi Cd. Tuy nhién,
trong tro day nguy co gy ung thu cao nhat 10 @6t IW4 @i véi As, Cd va IW2 ddi véi Pb. Nhur
vay c6 thé thiy, nguy co gy ung thu subt doi phu thugce vao ham lugng cua cac kim loai trong
ting 10 ddt rac thai, ciing nhu cac con duodng tiép xac phoi nhim. Nhin chung, ching t6i chua
tim thdy nguy co anh hudng dén suc khoe ddi véi cac cong nhan lam viée trong cac 10 ddt rac
nghién ciru, cac gia tri CR cua cac kim loai déu dudi giGi han cho phép (107°).
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4. Két luan

Trong nghién ctru nay, ham lugng cta Pb, As va Cd da duoc phan tich va danh gia trong tro
bay va tro day ctia 5 16 d6t rc thai ran thu thap tai mot s6 tinh thuoc mién bac Viét Nam. Tir ham
lugng cac kim loai phan tich dugc, chiing t6i da danh gia liéu lwong hép thu hang ngay, cac kim
loai nang ddi voi cong nhan 1am viéc truc tiép tai 1o dot voi két qua: lidu luong hap thy hang
ngdy qua duong nudt truc tiép > duong tiép xtc qua da > duong ho hip. Nguy co rai ro Hl
(khong gay ung thu) ciing duoc danh gia qua cac duong tiép xtc, thu dugc két qua theo vai thir
tu: HQ(ing) > HQ(dermal) > HQ(inh). Trong d6 kim loai Cd c6 nguy co rui ro (khong gay ung
thur) kha cao va vuot gia tri cho phép. Nghién ctru ciing danh gia nguy co rui ro gay ung thu sudt
doi bai Pb, As va Cd ddi v6i cong nhan 10 d6t, nhin chung cac gia tri CR déu dudi gisi han cho
phép, cho thay chua c6 nguy co dédng ké nao d6i voi sic khoe ciia cac cong nhan tai 5 10 ddt rac
thai ran trong nghién ciu.

L&i cam on

Nhom téc gia xin chan thanh cam on sy hd tro kinh phi tir Quy Phat trién Khoa hoc va Cong
ngh¢ Quoc gia (NAFOSTED) véi ma du an 104.04-2019.332.
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