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This study analyzed Cr’s total concentration and chemical fractions in
road dust samples from industrial zones to evaluate pollution levels.
According to Tesser's sequential extraction procedure, the chemical
fraction of Cr in road dust samples was measured by the ICP-MS
method, with total Cr recovery ranging from 96.5% to 102%. The
results showed that Cr exists mainly in the residual fraction (F5 -
58.9%) > organic bound fraction (F4 - 18.3%) > Fe/Mn oxide bound -
fraction (F3 - 13.0%) > exchangeable fraction (F1: 5.52%) >
carbonate bound fraction (F2: 4.31%). We also apply pollution
indices such as the geological accumulation index (lgeo), the
individual pollution factor (ICF), and the risk assessment index
(RAC) to assess the pollution level of Cr in the studied area. Igeo
values of Cr in the samples are all < 0, indicating no geological risk.
The mean value of the ICF was 1.32 (0.64-1.74), the RAC ranged
from 6.64% to 22.0%, with a mean value of 15.7%. According to ICF
and RAC, Cr concentrations in most studied samples in industrial
zones are classified as low pollution and risk.
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Nghién ctru nay phan tich ham lwong tong va cac dang héa hoc cua
Cr trong cac mau bui duong tir cac khu cong nghiép da dugc phan
tich dé danh gid mic d6 & nhiém. Dang hoé hoc cua Cr trong cac
mau bui duong duoc phan tich theo quy trinh chiét tuan tu cua Tesser
va do bang phuong phap ICP-MS, vai tong d6 thu hdi Cr dao dong tir
96,5% dén 102%. Két qua cho thay Cr ton tai chii yéu ¢ dang can du
(F5: 58,9 %) > dang lién két v&i hop chat hiru co (F4: 18,3%) > dang
lien két Fe/Mn oxit (F3: 13,0%) > dang trao ddi (F1: 5,52%), va dang
lién két vai cacbonat (F2: 4,31%). Céc chi s6 6 nhidm nhu chi s6 tich
liiy dia chat (Igeo), hé s & nhiém riéng lé (ICF) va chi s6 danh gia
rai ro (RAC) dé danh gia mirc d6 6 nhiém cua Cr. Gié tri lgeo cua Cr
trong cac mau déu < 0, cho thdy khong c6 nguy co rui ro dia cht.
Céc gia tri cua ICF trung binh 1,32 (0,64 - 1,74), RAC dao dong tur
6,64% dén 22,0%, voi gia tri trung binh 1a 15,7%. Theo cac chi sé
ICF va RAC ndng d6 Cr trong hau hét cac mau nghién ctru ¢ cac khu
cong nghiép duoc xép vao mirc do 6 nhiém va rai ro thap.
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1. Giéi thigu

O nhiém cdng nghiép 1a mot trong nhitng mbi quan tim hang dau cua cac nudc dang phat
trién nhu Viét Nam. Sy phat trién nhanh chong ciia cac nha may, xi nghiép dan dén nguy co 6
nhiém moi truong ngay cang cao,  trong d6 6 6 nhidm kim loai nang trong bui lang mat duong.
Bui dudng thuong phét sinh do yéu té tac dong mdi truong bén ngoai, ngoai ra con sinh ra trong
hoat dong sinh hoat (hoat dong giao thong, khi thai xang dau, phanh xe...) va san xuit cia con
ngudi trong qué trinh gia cong, ché bién vat liéu xay dung, cac nganh san xuat gang thép, dién ti,
hoa chat 0.

Céc kim loai nang dugc tim thiy trong bui dudng dugc phat hién 1a gay nguy hai d6i véi con
nguoi va moi truong. Mot trong nhiing kim loai 6 doc tinh cao phai ké dén 1a crom (Cr), khi vao
co thé, Cr s& thAm qua mang té bao vao mau va gay cac chuang bénh nhu thung va loét vach ngén
phdi, viém phé quan, suy giam chirc nang phoi, viém phol ton thuong giac mac, gay ung thu 0],
[0. Kha ning gay doc caa Cr con phu thudc vao dang ton tai hoa tri, theo d6 Cr(III) c6 doc tinh
thap hon so véi Cr(VI), do kha niang xam nhap qua mang té bao cua Cr(Ill) kém hon 0. Tuy
nhién, doc tinh 16n nhat cua cac kim loai nang khi ching ton tai & dang linh dong (hay dang dé
trao do6i) trong moi truong, ¢ dang linh dong cac kim loai s& dé dang duoc giai phong vao moi
truong xung quanh dan dén lam tang sy tich 1uy vao co thé sinh vat tir d6 di vao co thé con nguoi
thong qua chudi thirc an 0]-[0. Con ngudi va hé sinh thai c6 thé tiép xuc véi Cr thong qua con
duong tu nhién va hoat dong cua con ngudi nhu nudce thai va hat vat chat (dat, bui duong va sol
khi) 0. Ngudn phét thai cha yéu cua Cr trong bui duong lién quan dén phuong tién giao thong
(nhu: 16t phanh, 16p xe), san xuat thép, dién tir, ché bién quang Cr, thuoc da 0. Nhiéu bang ching
tai cac nudc Chau A cho thay nguy co doc chét va kha ning gay ung thu cua Cr (V1) ¢ ngudi va
hé sinh thai 0]-[0. Mot s nghién ctau vé dang hda hoc cia kim loai trong bui duong ciing duoc
bao cao, nhung chil yéu dénh gia tai d6 thi hodc khu vuc tai ché kim loai 0], [0. Tai Viét Nam,
thong tin vé kim loai ning trong bui dudng kha han ché, dic biét 1a phan tich dang kim loai Cr
trong bui dudng tir khu céng nghiép phirc hop 0], [0. Nhu vay, ¢6 thé thay kim loai Cr dugc cong
nhan 12 mot yéu t6 c6 kha ning gay hai va dugc liét ké 1a mot chat gay 6 nhiém duoc quan tam
trong luat méi trudng trén toan thé gigi 0. Vi vay, trong nghién ciu nay ching tdi tap trung vao
cac muc tiéu sau: i) phan tich danh gia mirc 46 6 nhiém ham lwong téng va dang lién két héa hoc
cua Cr trong bui duong sir dung quy trinh chiét cua Tessier 00, ii) danh gia nguy co rai ro moi
truong sinh thai do Cr gay ra thong qua céac chi s6 6 nhiém tich lity dia chat lge, 6 nhidm riéng Ié
(ICF) va chi s6 rai ro RAC. S6 liéu nghién ctiu ndy c6 thé bd sung thém théng tin vé mac do 6
nhiém cua kim loai nang trong byi duong ton tai & dang di dong va nguy co rui ro ddi véi moi
truong sinh thai va con nguoi tir cac hoat dong san xut cong nghiép.

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

Cac mau nghién cau gom 4 khu cong nghiép (KCN) (n = 20), duoc lay tai truc duong phia
trudc cac nha may cong nghiép tai Thai Nguyén (TN - KCN Diém Thuy, huyén Phi Binh), Bic
Ninh (BN - KCN Qué V8, huyén Qué V&), Bic Giang (BG — KCN Van Trung, huyén Vi¢t Yén),
Hai Phong (HP- KCN Vsip, huyén Thuy Nguyén). M6i mau bui 1a mot mau gop, gom nhiéu mau
don duoc thu thap tai cac doan duong trén mot cung dudng. Mau duoc lay bang cach quét bui
duéi long duong, voi khoang cach 0,5 dén 1 m tir mép via he, mdi doan tir 5 dén 10 m. MAu tai
mdi doan duoc quét don vao mot vi tri, lya chon 16p mau phia trén cing véi kich thuéc hat rat
min, loai bo so b cac di vat. Mau duoc goi trong phoi nhdm, chuyén vao tii nilon (PE), trudc
khi dong miéng tui can ép chat dé loai khong khi bén trong ti.

2.2. Phwong phdp xir Iy mdu va phan tich mdu
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Dé phan tich ham lugng téng kim loai trong mau bui duong: tién hanh phan hily mau theo
phuong phap cta Co quan Bao vé Moi truong My (EPA — Environment Protection Agency) —
Method EPA 3052 0, 500 mg mau bui duong dugc phan hay bang 9 mL HNOs; 65% va 3 mL HF
48% (d = 1,15 g/cm?) trong binh teflon (dat trong 16 vi song) theo chuong trinh: (i) nang nhiét o
dén 180°C trong 5,5 phut; (ii) giit & 180°C trong 15 phdt; (iii) giam nhiét d6 dén 50°C. Phan tich
tong kim loai trong mau bui theo phuong phap EPA 6020B00.

Dé phan tich dang hoa hoc cua Cr trong bui duong, ap dung quy trinh chiét tuan tu caa Tessier
dé tach cac dang kim loai 00. Quy trinh gom 4 giai doan va tach ra 5 dang chinh: Dang trao doi (F1);
Dang lién két cachonat (F2); Dang lién két véi Fe — Mn oxit (F3); Dang lién két voi chét hiru co (F4),
phan con lai cua kim loai trong mau bui duong sau cac giai doan chiét & trén duoc goi la dang can du
(F5). Ngoai dang F1 rat linh dong, cac dang F2, F3, F4 & nhiig diéu kién thich hop nhu méi truong
pH thap, thé oxi - hoa khir thay doi s& bi hoa tan chuyén kim loai thanh dang linh dong hon, nén cac
dang F1-F4 duoc coi la dang di dong cua kim loai. Con dang can du (F5) 1a dang rat bén, thuong chi
hoa tan dwoc bang hdn hop axit manh nén duoc goi ladang ¢b dinh.0

Nong do cua kim loai Cr dugc xac dinh bang phuong phap ICP-MS (Agilent 7900). D¢ thu
hoi cua kim loai Cr duoc danh gia so véi mau tong, trong cac mau bui duong tir 96,5 - 102%, do
Iap lai < 10%. Gigi han phét hién caa Cr tir 1 0,06 mg/kg trong lwong khd. Cac qué trinh chiét va
phan tich ham lwong kim loai Cr trong céac miau dat duoc thuc hién lap lai 3 lan. Két qua cudi
cuing la két qua trung binh cua 3 1an thi nghiém lap lai va da trir di mAu tring.

2.3. Céc chi tiéu danh gid 6 nhiém méi trwong
2.3.1. Chi s¢ tich liiy dia hoa (Geoaccumulation Index : lgeo)
lgeola thudie do dinh lugng danh gia mirc d 6 nhiém trong bui duong, ¢ céng thire tinh nhu sau:
Cu
Igeo 1,5.B, (1)

Trong d6: Cy1a ham lugng kim loai trong mau; By: gi tri nén cho phép cua kim loai trong dat
0, 0. 1,5: hé s6 dugc dua ra dé giam thiéu tic dong cua nhimg thay doi c6 thé xay ra ddi vai gia
tri nén do nhitng bién ddi vé dia hda trong bui dudng. Chi s6 lgeo cho mdi kim loai dugc tinh toan
va phan loai 1a khong bi 6 nhiém (lgeo < 0); khong bi 6 nhiém dén 6 nhidm vira phai (0 < lgeo < 1);
bi 6 nhidm vira phai (1 < lgeo < 2); 6 nhidm tir trung binh dén nang (2 < lgeo < 3); bi 6 nhiém ning
(3 < lgeo < 4); 6 nhiém nang dén cuc ky 6 nhidm (4 < lgeo < 5); va cuc ky 6 nhidm (lgeo > 5).

2.3.2. Nhan té gay 6 nhiém riéng lé (ICF)

Viéc xac dinh cac nhan t6 gay 6 nhiém riéng 1é (ICF) cua Cr trong cac mau bui duong theo
codng thire sau:
_ F{+F,+F3;+F, _ Dangdidong
IFC = ] Fs - Dang can du ; (2)
Muc d6 anh hudong cua chi s6 IFC dugc phén loai thanh cdc mirc nhu sau: thap (< 1); trung

binh (1 - 3); 16n (3 - 6); rat Ion (> 6) 0.
2.3.3. Chi's¢ danh gid mirc d¢ rii ro RAC (Risk Assessment Code)

Trong bui duong, ¢ dang trao dbi (F1) va dang cacbonat (F2) kim loai lién két twong d6i yéu,
do d6 dé giai phong vao méi trudng bui va di vao co the ngudi qua nhiéu con duong tiép xuc,
gdy doc cho mdi trudong va con nguoi 0. Vi vay, chi s6 RAC duoc tinh theo tong phan tram cua

dang trao doi va cachonat: RAC = %F1 + %F2. Tiéu chuan dénh gid mac do rii ro theo chi s
RAC%: thap (< 10%); trung binh (10 - 30%); cao (30 - 50%); rat cao (> 50%) O.

3. Két qua va ban luan

3.1. Ham Iwong tong ciia Cr trong bui dwong tir mét sé6 khu cdng nghigp phiic hep
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Két qua trung binh ham lugng téng Cr trong cac mau bui dudng tr mot s6 khu cong nghiép
trung binh la 36,3 mg/kg. Ham lugng trung binh tong cua Cr giam dan theo thtr ty: Thai Nguyén
(63,0 mg/kg) > Bac Ninh (42,9 mg/kg) > Hai Phong (24,2 mg/kg) > Bac Giang (13,7 mg/kg), (bang
1).

Bang 1. Ham lirong tong va cac dang lién két Cr (mg/kg) trong bui duong

2 Do

Tong th[.l

Tinh F1 F2 F3 F4 F5 5 hAd
dang (o)

TN (n=5) 2,09+ 0,19 1,89+ 0,007  6,34+0003  124+0010 40,4+0,114 630 97,2

BG (n=5) 0,67+ 0,008 0,241+ ,023 2,09 = 0,004 2,34+ 0,002 8,36+ 0,180 13,7 96,5

BN (n=5) 2,31+ 0,022 3,37+ 0,011 5,02 £0,019 8,17+ ,429 43,9+ 1,366 43,9 102

HP (n=5) 2,133+ 0,002 1,15+ 0,004 3,69+ 0,120 4,52+ 0,201 24,7+ 0,067 24,7 102
Trung binh 1,79 1,69 4,31 6,79 21,8 36,3 -

Sy c6 mat cua Cr trong cac khu cong nghlep khac nhau phu thudc vao rat nhidu yéu té nhu
quy md san xuét, cong suat 10 thai, s6 luong giao thong.v.v. Tuy nhién, d6i voi bui duong khu
cong nghiép thi yéu té vé vat ligu va nhién liéu san Xuét thuong dugce xem xét nhiéu hon. Mot sb
nghién ctru cling cho thay céc ngudn phat thai Cr pho bién nhat bao gébm qua trinh cong nghiép
chang han nhu tinh ché quing (gang, thép), ché bién hoa chat va vat liéu chiu lira, san xuat (xi
mang va 6 t6 16t phanh va b chuyén ddi xtc tac) va thuoc da 0. Nhu vy, két qua trén kha phu
hop véi khu vuc lay mau tai cac khu cong nghi¢p, nhu tai Thai Nguyén mau bui dugc thu thap tai
duong phia trudc cac nha méay san suat thép, vat lidu xay dung, thiét bi y té. Trong khi d6 cac
tinh con lai phan 16n déu thu thap tai khu vyc san xuat linh kién dién ti, 6 t6.

=
s HP
>
35 BN
=)
= BG
o
Ty TN
=
__Afghanistan.2018 J
© Pakistan.2015 ]
o Iran.2017
=1
s> Ai cap.2011 d
o .
xQ Trung Qudc.2018 A
o Trung Qudc.2021 |
= . ,
L Trung Qudc.2017 i

o 20 40 60 80 100
Nbéng d6 Cr trong bui duwong (mg/kg)

Hinh 1. Ham lwong trung binh cia Cr trong bui duwong so sanh véi c&c nghién cizu khéc

Nghién ctru cua chung t6i cling dugc so sanh vi mét s6 cac nghién ctru thuge qudc gia khac
dugc thé hién ¢ hinh 1. Két qua cho thdy, ham lugng trung binh tong ctia Cr thap hon so voi s6
lidu dwa ra tai Trung Qudc 2017 (96,9 mg/kg) 0, Trung Qudc nam 2018 (92,1 mg/kg) 0, Ai Cap
nam 2011 (87,5 mg/kg) 0 va Iran nam 2017 (76,5 mg/kg) 0. Tuy nhién, ham lugng Cr tai cac khu
vuc TN, BN cao hon so véi sé liéu méi dua ra tai Trung Qudc nam 2021 (2,28 mg/kg) O,
Pakistan nam 2015 0 va Afghanistan 2018 0. Viéc so sanh gilra cac nghién ctru chi mang tinh
chét tuong ddi, song cling khéng dinh duoc su c6 mat kha cao cia Cr trong bui duong tai ca khu
vuc d6 thi va cong nghiép.

3.2. Pdnh gid sw phan bé ciia Cr ¢ dang di dgng trong bui dwong
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Két qua phan tich ham luong cac dang lién két cuia kim loai Cr trong bui duong ¢ 4 khu cong
nghiép duoc thé hién trong hinh 2, md ta ty 1€ % phéan bo céc dang lién két caa Cr trong bui duong.

o (@S

BN

BG

TN

0% 20% 40% 60% 80% 100%
Ham lwong phan tram (%)

Hinh 2. Phan bé cac dang lién két héa hoc cia Cr trong bui dirong

C6 thé thdy Cr ton tai chu yéu & dang cin du (F5), ty 1& % trung binh so véi tong 5 dang chiét
12 58,9%, dao dong tir 53,5 — 64,1%, tiép theo la dang F4 % trung binh 1a 18,3%, twong tng dao
dong tir 17,1 dén 19,2%, dang F3 % trung binh 1 13,0% véi khoang dao dong tir 10,2 dén 15,3%
va thap nhit van 1a dang F1, F2 véi ty 1¢ % trung binh lan luot 12 5,52% va 4,3%. O day chung
t6i khong tim thay sy khac biét vé& phan bé trong cac dang lién két cua Cr giira cac khu vuc cong
nghiép, diéu nay co thé lién quan dén sy tuong dong vé loai hinh san xuat cha yéu 1a linh kién
dién tur, ngoai trir TN ¢6 thém nganh san xuit gang thép. Dé xét mirc do doc tinh cua Cr thi can
phai danh gia su phan bd cua no trong pha di dong [6], [14], [18]. Trong madi truong, Cr ton tai
chu yéu & hai trang thai oxy hoa - crom hda tri ba [Cr(l11)] va crom hda tri sau [Cr(V1)]. Trong
diéu kién thuong, Cr(IIT) thudng 1a dang troi va twong ddi on dinh va khong doc hai ¢ pH trung
tinh (6,5-8,5) do sy hinh thanh cac hop chit hydroxit va oxit khong hoa tan va tao phirc manh véi
khoang chat va chét hitu co 0. Trong khi d6, & diéu kién 6 nhiém, Cr(VI) ¢6 xu huéng chiém uu
thé, n6 hoa tan vao cac dang di dong. Trong 5 dang chiét thi F1 va F2 Ia dang c6 tinh di dong
nhét [32], vi & dang F1 kim loai thuong lién két véi cac hat keo trong bui duong (hydrat cua oxit
sat, oxit mangan, axit humic) bang luc hap phu yéu, vi vay kim loai trong bui dudng & dang nay
rat linh dong c6 thé dé dang giai phong nguoc tré lai méi truong nuéce. O dang F2, kim loai ton
tai & dang két taa mudi cacbonat, dang nay rt nhay cam véi su thay ddi caa pH, khi pH giam cac
kim loai & dang nay s& duoc giai phong [18]. Trong nghién ciu ndy tong dang F1 va F2 chiém ty
Ié 9,38%, kha thip so voi cac dang con lai. Tuy nhién, con ngudi d& hap thu kim loai ¢ dang F1,
F2, do vay c6 thé din dén nguy co rui ro suc khoe ddi véi con ngudi [32].

Céc mau bui duong trong nghién ciu ndy cé gia tri pH do duoc nam trong khoang tir 7,1 d&én
8,4, cho thay mau bui duong thudc cac khu vuc nghién ciru déu ¢ tinh kiém nhe. Diéu nay ciing
giai thich su c6 cao cua Cr trong dang cin du F5 va dong thoi cho thay tinh 6n dinh va lién két
manh caa Cr véi cac khoang chat hoic thanh phan céu tric tinh thé khoang chat khong thé hoa
tan vao nudc [15], [32]. Tuy nhién, sy thay d6i pH con phu thudc nhiéu vao céc yéu té khac trong
bui dwong nhu sy ¢ mét cia CaCOs, hay thanh phan cia cac chét hitu co (OC) [33], [34]. Mot
s6 nghlen ctru trude day da ching minh rang Cr (111) c6 nguédn goc tir qua trinh khir Cr (V1) tao
thanh cac phac chit bé mat cua chat hiru co va oxit sit [35], [36]. Piéu nay co the giai thich ty 1é
cao Cr trong cac dang F3 va F4. Céc kim loai ning trong phan doan F3 khéng on dinh va khong
bén trong diéu kién khir, boi vi trong diéu kién khir trang thai oxi hda cua sat va mangan sé& bi
thay dbi. Trong khi d6 cac kim loai & dang F4 lién két véi hitu co s& khdng bén trong diéu kién
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oxi hda, khi bi oxi héa céc chit hitu co s& phan hiy, dan dén céac kim loai trong bui duong s&
dugc giai phdng vao pha nuéc [18], [37].

Ty 1& phan tram phan b cua Cr trong pha di dong cua nghién ctru nay twong dwong voi cac
nghién ctiu trong bui duong cia tac gia Tokalioglu (41%) 0, 0, nhung cao hon so vé6i phan trim cua
Cr trong bui duong cua tac gia Li (29,5%), Keskavan (14,3%) dd dua ra 0. Mac di phan trim cua
Cr tap trung 16n & dang can du, tuy nhién % trong dang F1, F2 ciia Cr van cho thay nguy co rui ro
d6i v6i nguoi dan tai cac khu vyc thu thap mau. Dac biét, khi xem xét dén kha ning c6 thé gay ung
thu caa Cr 0.

3.3. Pdnh gid mivc dp 6 nhiém moi truwong qua cdc chi sé Iy, ICF, RAC
3.3.1. Chi s6 tich luy dia hod (Igeo)

Két qua tinh toan gia tri lgeo cia Cr dua trén nong do tong, cho gia tri trung binh 13 -1,58 (Hinh
3). Trong d6 gi tri lgeo Cao nhat duoc tim thay tai tinh ¢6 nhiéu khu céng nghiép lién quan dén
san xuat sat thép, céac linh kién dién tir (TN) va thap nhat tai BG. Tuy nhién, tat ca cac gié tri déu
< 0, diéu nay cho thay khéng c6 nguy co rii ro d6i voi Cr tai cac khu vuc lay mau nghién ctu.
Gid tri lgeo trong nghién ctru nay twong duong véi két qua thu duoc trong nghién ctu cua téc gia
Men (-1 < lge0<0) va cong su 0, Keskavan va cong su (Igeo< 0) 0. Tuy nhién, thap hon so véi két
qua trong nghién cau cua tac gia Jiang va cong su (-2,26 < lgeo< 0,553) 0, Aguilera va cong su
(1< lgeo <3) 0.

3.3.2. Nhan t6 gdy 6 nhiém riéng lé (ICF)

Dé udc tinh thoi gian luu giit twong d6i cua Cr dwoc giir lai tai chd, chung t6i da tinh toan cac
yéu t6 & nhiém ca nhan (ICF). Yéu té 6 nhiém kim loai cao hon cho thay thoi gian luu giit thap hon
va riii ro cao hon déi v6i méi truong dia phuong 0. Két qua tinh toén chi s6 ICF caa Cr trung binh
1,32 (0,64- 1,74), (hinh 3), gia tri ICF cao nhét duoc tim thy tai BN va thip nhét tai BG. Két qua
nghién ctru ciing cho thiy mirc do 6 nhiém cuia Cr phan 16n & mic trung binh, ngoai trir BG & muc
thap, diéu nay lién quan dén su c6 mat caa Cr(V1) trong cac dang F1 - F4. Khong cd nhiéu s lidu
danh gia vé chi s ICF cuaa Cr trong bui duong. Tuy nhién, khi so sanh véi két qua cua tac gia Li va
cong su (IFC: 0,916) 0, cho thiy gié tri trung binh cua Cr trong 4 khu céng nghiép caa nghién cau
nay chénh léch nhau khong dang ké.

Igeo chia Cr Gid trj ICF cia Cr
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Hinh 3. Chi sé tich lug dia hod (1geo) va nhan té gay 6 nhiém ca nhan (ICF) cia Cr trong bui duong
3.3.3. Chi sé danh gid mire d@é rui ro RAC (Risk Assessment Code)

Chi s6 danh gia mirc do rui ro 6 nhiém (RAC) la thong sb dé danh gia kha nang kim loai trong
bui duong giai phong vao méi truong, di vao chuoi thire an va dan dén nguy co tich iy cac kim
loai nang trong co thé con ngudi 0. Mau bui duong c6 ham lwgng phén tram kim loai ¢ dang linh
dong (F1) va lién ket véi cacbonat (F2) cang cao thi muc d6 rui ro téi moéi truong cang cao. Dya
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vao cac két qua phan tich ham luong dang lién két caa kim loai Cr trong bui dwong dé tinh gia tri
cua RAC cua Cr (hinh 4).

Gia tri RAC% trung binh 1a 15,7%, cao nhat tai BN (22,0%), tiép dén 1a TN va HP tuong
duong nhau 17,0% va thap nhat 12 BG 6,64%. Diéu nay kha ph hop véi thuc té tai khu vuc lay
mau tai BN, hay TN la khu vuc ¢6 nhidu nha may san xuét gang, thép, vat liéu xay dyng va Cr
phan bb kha nhiéu ¢ dang cin du. Nhu vay, theo tiéu chuin danh gia mirc d6 rui ro thi gia tri
RAC% cua Cr ¢ cac tinh TN, BN, HP déu & muc trung binh, riéng BG & muc thap. Khi so sanh
v6i mot sb nghién ciru khac cho thay gia tri RAC % trong nghién ciru ndy kha cao so véi bao cao
cua tac gia Li va cong su (trung binh RAC la 1,476%) 0 va Keskavan va cong su (trung binh
RAC 12 2,60%) 0. Su khéc biét nay c6 thé do su c6 mat caa Cr (V1) trong dang di dong F1, F2 tir
cac ngudn phat thai khac nhau tai cac khu vic nghién cau.

RAC% cua Cr

60
Mrc rat cao
50
40 Mrc cao
30

20 Mdrc trung binh
10 <
L1 o—
(o]
TN BG BN HP
Hinh 4. Chi sé ddnh gic mirc d@é rii ro RAC cua Cr trong bui duong

4. Két luan

Trong nghién ctru nay, ching t6i di xac dinh ham luong téng va cac dang lién két héa hoc Cr
trong 20 mau bui duong thugc 4 khu céng nghiép (Thai Nguyén, Bic Giang, Bic Ninh, Hai
Phong). Két qua phan tich ban dau cho thay, dang lién két caa Cr trong bui duong tn tai nhiéu nhat
& dang can du (F5 - 58,9%) va thap nhét ¢ dang (F1, F2 - 5,52% va 4,31%), phan trim phan b cua
Cr trong cac dang F1, F2, F3 va F4 trung binh la 41,1%. Nghién ctru ciing da danh gid duoc cac
mic d6 6 nhidm ciing nhu rai ro ddi v6i méi truong, hé sinh thai théng qua cac chi so tich lily dia
chat (Igeo < 0); Nhan t& gay & nhiém riéng lé ICF (1,32); Chi s danh gia mtc d6 rai ro RAC %
(15,7%). Nhin chung, két qua cho thiy hau hét ham lugng Cr trong cac mau nghién ctu thuoc 4
tinh déu nam & muc do 6 nhidm VA rai ro tir thap. Tuy nhién, mot sé tinh c6 nhiéu nganh cong
nghiép san xuét linh kién dién ttr, quang thép, vat liéu thi mac do 6 nhidm Cr nam trong khoang tir
trung binh, nguy co c6 thé anh huéng téi méi truong tai cac khu vuc mau nghién ciu. Do vay, dé
danh gia dwoc ddy du hon can phai ¢ thém nhiing nghién ciu véi nhiéu kim loai va s lwong mau
16n hon.
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