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TOM TAT

Khai thac khoang san mang lai gi4 tri kinh t€ khong thé pht nhan, tuy nhién hoat dong nay da va
dang 1a nguyén nhan chinh dan dén 6 nhiém moéi trueong tai cac dia diém lan can khu vuc khai
thac. Nghién ctru nay danh gia mic do 6 nhiém kim loai ning (KLN) trong dat tai cac khu vuc
khai thac mé va dat nong nghiép lan can & tinh Thai Nguyen. Mau dat duoc thu thap ti bon dia
diém: Mo chi - kém Tan Long, mé thi€éc Ha Thuong, mé sat Trai Cau va thanh phé Thai Nguyén.
Cac kim loai ning bao gém: Asen (As), kém (Zn), dong (Cu), cadmium (Cd), chi (Pb) duoc phan
tich bang phuong phap quang phd nguén plasma cam tng cao tan két néi khoi phé (ICP-MS).
Két qua cho thdy, mitc do 6 nhiém KLN bao dong, viot QCVN 03-MT:2015/BTNMT, dic biét tai
3 dia diém khai thac mé. Nong do chi dat 38.441,6 mg/kg tai Trai Cau (vuot tiéu chuin 128 lan),
cadmium dat 172,9 mg/kg tai Ha Thuong (vuot 17 1an), kém dat 40.124,9 mg/kg tai Trai Cau
(vuot 133 1an). Khong c6 su khac biét dang ké vé nong do KLN giita dat mo va dat nong nghiép
lan can (p > 0,05), cho thay su lan truyén 6 nhiém. So sanh véi cac nghién cttu trudc day cho thay,
xu huong 6 nhiém tang theo thoi gian tai nhiéu dia diém. Phat hién nay cho thiy nhimg lo ngai
vé moi truong va stc khée, bao gom kha nang tich lity sinh hoc trong chuéi thitc an va tac dong
dén nang suit nong nghiép. Nghién ctru dé xuat thiét 1ap ving dém giita khu vuc khai thac va
nong nghiép, ap dung cac ky thuat xit Iy dat, giam sat nong d6 KLN va nang cao nhan thic cong
déng vé cac rti ro sttic khoe lién quan.

Tt khéa: Pat nong nghiép, ICP-MS, kim loai nang, khai thic md, 6 nhiém.

1. BAT VAN DE nghiép ning, viéc stt dung céac hoa chat trong canh
tac nong nghiép voi quy mo 1én [1, 2, 3].

Tinh Thai Nguyén nam & ving Pong Bac Viet
Nam, duogc biét dén nhue mot trung tam khai thac
khoang san quan trong ctia qudc gia, voi cac hoat
dong khai thac than va quang kim loai quy mo 16n.
Mic du nhing hoat dong khai thac nay da dong
gop dang ké vao su phat trién kinh té dia phuong
va tao ra nhiéu viéc 1am cho nguoi dan trong khu
vuc, nhung dong thoi cling gay ra nhitng hau qua
moi truong khong thé tranh khoi. Cac tac dong
nay bao goém: Su suy thoai chat luong dat, 6 nhiém
nguon nuéc ngam, sy suy giam dang ké da dang
sinh hoc, phan l6n do viéc ap dung cong nghé khai

Van @é 6 nhiém KLN trong moi truong da va
dang 1a moi quan tAm hang dau cta cong dong
khoa hoc toan cau ké tir thé ky trudc, dac biet 1a tai
cac quoc gia dang phat trién nhu Viet Nam. Mac
du cac nguyeén té nhu kém (Zn), dong (Cu) va chi
(Pb) von ton tai mot cach tw nhién trong vé trai dat
va dong vai tro quan trong trong cac chu trinh dia
hoa, nhung su gia tang nong do cta chung trong
nhiéu heé sinh thai da vuot qua nguong cho phép,
dan dén nhiing tac dong doc hai doi voi sinh vat
song. Su gia tang bat thuong nay cht yéu bat
ngudn tir cac hoat dong nhan sinh, bao gom: Hoat
dong khai thac mo kim loai, thai chat thai cong
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thac lac hau va thiéu cac bién phap xtt ly so b dat
tieu chuan [2], [4], [5]. La mot trong nhitng tht
pht ctia nganh cong nghiép khai khoang, tinh
Thai Nguyén hién dang quan ly hang tram diém
khai thac, bao gom: Da voi, dat sét, than, quing
sit, dolomit, ciing nhu cac mo KLN nhu titan (Ti),
vonfram (W), Pb, thiéc (Sn), vang (Au), trong do
riéng sit da phat hién trén 49 triéu tan tai 42 diém
mo, san luong da khai thac 13 9,42 triéu tan, khing
dinh vi thé quan trong ctia tinh Thai Nguyén trong
nganh cong nghiép khai khoang qudc gia. Cac
nghién cttu khoa hoc gan day da canh bao vé tinh
trang 6 nhiém moi truong dang lo ngai tai cac khu
vuc khai thac. Cu thé, néng do cta nhiéu KLN doc
hai nhu: Chi (Pb), cadmium (Cd), kém (Zn), asen
(As), thuy ngan (Hg) trong cac mau dat va nuoc
duoc phan tich da vuot xa ngudéng giéi han cho
phép theo cac quy chuidn moéi truong hién hanh.
Tinh trang nay khong chi gay ra nhimg tac dong
tiéu cuc truc tiép dén heé sinh thai dia phuong, ma
con tiém 4n nhitng rai ro doi véi stc khée cta
cong dong dan cu sinh song trong ving lan can
cac khu vuc khai thac [1, 3, 4, 6].

Hon nira, su tich tu KLN trong moi truong con
c6 thé gay ra hién tuong sinh tich lity trong chubi
thiec dn, khi cac KLN duoc hap thu boi thuc vat va
tich tu dan qua cac bac dinh dudng, cudi cung cé
thé dat dén ndéng do gay doc cho nguoi tieu dung.
Dic biét, viec canh tac nong nghiép trén cac vung
dat bi 6 nhiém KLN c6 thé dan dén su tich liy cac
chat doc hai trong cac san ph4m nong nghiép, gay
anh hudng truc tiép dén an toan thuc phdm va stic

Trudng Sa (Viét Nam)

khée cong dong [7], [8], [9], [10]. Trudc nhimng
thach thic nay, viéc trién khai cac gidi phap quan
ly moi truong hiéu qua va ap dung cong nghé khai
thac tién tién, than thién véi moi truong tré nén
cap thiét hon bao gio hét. Dong thoi, can ting
cuong céng tac giam sat moi truong, danh gia tac
dong va thuc hién cac bién phap phuc hai sinh thai
tai cac khu vuc bi anh huéng, nhim dam bdo su
phat trién bén virg ctia nganh cong nghiép khai
khoang tai tinh Thai Nguyén noi riéng va Vieét
Nam néi chung... Do d6, nghién ctru nay nham
cap nhat, danh gia mitc @6 6 nhiém KLN trong dat
mé va dat nong nghiép & 1an can cac khu vuc khai
thac mé cta tinh Thai Nguyén bing phuong phap
quang phé ngudn plasma cam tmg cao tan két noi
khai phé (ICP-MS), tir d6 cung cap co sé khoa hoc
cho viéc quan ly méi truong va bao vé siic khoe
cOng dong.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. bia diém nghién ctru va phwong phap 14y
mau

MaAu dat duoc thu thap tir 4 dia diém: M6 chi -
kém Tan Long (huyén Dong Hy), mé thiéc Ha
Thuong (huyén Dai Ttr), moé sit Trai Cau (huyén
béng Hy) va thanh pho Thai Nguyen (Hinh 1). Tai
moi dia diém, cdc mau duoc ldy ngau nhién theo
phuong phap tiéu chudn & tang mat tir khu vuce
khai thac mo (d4at md) va vung dat nong nghiép
lan can dat moé trong pham vi 50 m va duoc lip lai
51an [11].

Hinh 1. Vi tri cita Théi Nguyén trén ban dé Viét Nam va cac dia diém 1dy mau nghién ctru
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2.2. Phuong phap phan tich ham leong kim
loai trong dat

Noéng do cac kim loai trong cac mau dat da
duoc phan tich bang phuong phap ICP-MS [6]. Cu
thé, mdi 0,5 g mau dat sau khi sy kho duoc phan
gidi bang hén hop gém: 3 ml H,S04 dac 95%, 10
giot HCIO, va 10 ml HNO, dic. Sau do, cac mau
duoc nung noéng tir 150 - 200°C cho dén khi dung
dich trong suét. Dung dich phan hay duoc dé
nguéi dén nhiét do phong, duoc loc bang gidy dinh
lwong (Whatman, 11 pm) dé loai bo cat. Cac can
sau d6 duoc lam day dén 25 ml bang nudc mili-Q
voi 2% HNO, va dugc bao quan trong ti lanh cho
dén khi phan tich. Phan tich duoc thuc hién boi
ICP-MS (Perkin Elmer ELAN 9000, Perkin Elmer
Sciex Penlivia Canada). Cac diéu kien ICP-MS la
cong suat RF: 1.300 W, luu luong khi plasma: 16
L/phdt, luu luong khi phu: 1,25 L/phdat, luu luong
khi phun suwong: 0,9 L/phat, may phun suong:
Dong chay chéo, budng phun: Khi kép PFA, ion
theo doi M/z (Pb: 208, Zn: 66, Cu: 63, Cd: 111, As:
75, Fe: 57). Viéc dinh luong duoc do biang duong
chu4n bén ngoai duoc chuén bi tir chat chudn hieu
chudn da gia toc ICP c6 do tinh khiét cao (Perkin
Elmer Life, Analytical Sciences).

2.3. Phuong phap phan tich s6 liéu
Céac mau duoc thuc hién voi do lap lai 5 1an tai
moi dia diém va dit lieu vé nong do cac KLN trong
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dat duoc xtt Iy va minh hoa duoi dang mg/kg dat
kho. Su khac nhau vé nong do cda timg kim loai
gitta cac dia diém v6i nhau va gitta nhom dat mé va
dat canh tac lan can duoc danh gia dua trén phan
tich ANOVA (Analysis of Variances) va kiém dinh
Tukey HSD (Honest Significant Difference) trén R
Studio phién ban v2024.04.2+764 trén nén tang
R3.6.0 (https://www.r-project.org/).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Sy tich lity KLN trong dat tai cac dia diém
nghién ctu

Két qua phan tich cho thiy, 3 dia diém bao
gom: Mo chi - kém Tan Long, mé thiéc Ha Thuong
va mé sit Trai Cau déu cé nong do KLN vuot
nguong cho phép theo QCVN 03:2015/BTNMT
[12]. Dac biét, nong do cta chi cao nhat duoc ghi
nhan tai mé Trai Cau, voi 38.441,6 mg/kg (mau
TC-Al), vuot hon 100 1an so voi ngudng cho phép
(300 mg/kg) (Hinh 2). Tuwong tu, ndéng do
cadmium (Cd) tai ca 3 dia diém nay déu vuot mirc
cho phép (10 mg/kg), voi gia tri cao nhat dat 172,9
mg/kg tai mé Ha Thuong (mau HT-M1), gip
khoang 17 1an nguong quy dinh (Hinh 3). Néng do
kém tai cac dia diém déu dang bao dong, cao nhat
tai m6 Trai Cau voi 40.124,9 mg/kg (mau TC-Al),
vuot gap hon 130 lan so véi nguong cho phép (300
mg/kg) (Hinh 4). Nong do asen ciing vuot nhiéu
1an so voi QCVN 03:2015/BTNMT [12] (Hinh 5).

Mau dit

Hinh 2. Ham lrong chi trong cac miu d4t nghién ciru
(TL-M: P4t mo Tan Long, TL-A: D4t 1an can mé Tan Long; TC-M: Dat mé Trai Cau, TC-A: P4t lan can
mé Trai Cau; HT-M: Dat mé Ha Thuong, HT-A: D4t 1an can mé Ha Thuong)
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Hinh 3. Ham hrgng cadmium trong cac mau dat nghién ciru
(TL-M: P4t mé Tan Long, TL-A: D4t 1an can mé Tan Long; TC-M: Dat mé Trai Cau, TC-A: P4t lan can
mo Trai Cau; HT-M: Dat mé Ha Thuong, HT-A: D4t 1an can mé Ha Thuong)

Mot phat hién dang cha y 1a khéng c6 sy khac
biet dang ké vé nong do KLN giita dat mo va dat
nong nghiep lan can tai cung mot dia diém, trir doi
véoi Zn, Pb va Cd & mo Ha Thuong (phan tich
ANOVA kém theo thit nghiém Tukey HSD, p >
0,05) (Hinh 6). Diéu nay trai nguoc voi ky vong
rang, nong do KLN trong dat mé sé cao hon so voi
dat nong nghiép. Két qua nay cho thdy, su lan
truyén 6 nhiém tir khu vuc khai thac mé dén cac
viung dat nong nghiép lan can, co thé thong qua
qué trinh rta troi, gié cudén bui, hodc nudc mit va
nuoéc ngam. Mot nguyén nhan khac, c6 thé do
khoang cach gita diém ldy mau dat mo va dat
nong nghiép lan can kha nho, chila 20 m, do d6 co
thé thay, cac ving dat nong nghiép can ké mé co
thé bi anh hudng truc tiép boi 6 nhiém kim loai. Vi
duy, tai mé Tan Long, nong do trung binh cta chi
trong dat mé la 20.655,5 mg/kg va trong dat nong
nghiép 1a 15.197,6 mg/kg. Tuong tw, nong do
trung binh ctia Zn trong dat mé 1a 22.026 mg/kg
va trong dat nong nghiép 1a 20.638,8 mg/kg. Tai
mod Trai Cau, nong do6 trung binh ctia Pb trong dat
moé 1a 16.255,6 mg/kg va trong dat nong nghiép 1a
16.997,6 mg/kg, tham chi con cao hon moét chut so
v6i dat mé. Nhirng s6 liéu nay minh hoa cho su lan
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truyén 6 nhiém KLN tir khu vyc khai thac moé dén
vung dat nong nghiép xung quanh.

Két qua nay co s khac biét dang ké vé nong
do mot so0 KLN tai dia diém Ha Thuong sau
khoang 5 nam theo cac cong bo truoc day. Cu
thé, néng do Pb da tiang tir 600 mg/kg lén 26.239
mg/kg, trong khi néng d6 Cu lai gidm dang ké tir
3.150 mg/kg xudéng con 32 mg/kg, du vi tri ldy
mau 1a twong d6i giong nhau [3]. Diéu nay cho
thdy, c6 su thay déi vé tinh chat 6 nhiém KLN
theo thoi gian, c6 thé do su thay ddi trong hoat
dong khai thac mé, cic qua trinh dia hoa tuw
nhién, hoac cac bién phap quan ly moi truong
khac nhau duoc ap dung trong khoang thoi gian
nay. Voi dia diém Tan Long, nghién ctru cia Chu
Thi Thu Ha (2011) [13] cho thdy su twong dong
dang ké. Tai khu vuc khai thac va ché bién quang
kém/chi & Tan Long, ca hai nghién ctu déu ghi
nhan nong do cao bat thuong cta cac KLN, dic
biét 1a Pb va Cd. Dix liéu tit nghién ctru nay chi ra
rang, ham luong Pb tai khu vuc Tan Long dao
dong tir 13.290 - 34.104 mg/kg, vuot qua gioéi han
cho phép ctia QCVN 03:2015/BTNMT doi voi dat
cong nghiép (300 mg/kg) hon 100 lan [12]. Diéu
nay pht hop voi két qua trong nghién ctu trudc
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d6, noi ghi nhan néng do Pb tai khu vuc bai thai
cit dao dong tir 1.100 - 13.000 mg/kg, vuot tiéu
chudn an toan ctia Viét Nam tir 15,7 - 185,7 lan.
Tuong tu, nong do Cd trong nghién ctru nay dat
muc tir 79,7 - 136,3 mg/kg, cao hon nhiéu so véi
nguong cho phép (10 mg/kg), diéu nay ciing
twong dong véi két qua trude day (5,7 - 30,5 lan
vuot nguong) [13]. Mot diém dang chua y trong
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nghién ctru nay 1a khong c6 su khac biét dang ké
vé nong do KLN gitra dat khu vuc khai thac va dat
nong nghiép (p > 0,05), trai nguoc voi két qua
nghién cttu ctia Chu Thi Thu Ha (2011) [13], theo
d6 khu vuc dat vuon gan bai thai c6 nong do Pb
va Cd thap hon nhiéu so voi trung tdm mo. Su
khéc biét nay cé thé do phuong phap 14y mau, dia
diém va thoi gian 14y mau cu thé.
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Hinh 4. Ham luong kém trong cac miu dat nghién ctru
(TL-M: P4t mo Tan Long, TL-A: D4t 1an can mo Tan Long; TC-M: Dat mé Trai Cau, TC-A: P4t lan can
mo Trai Cau; HT-M: Dat mé Ha Thuong, HT-A: D4t lan can mé Ha Thuong)
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Hinh 5. Ham lugng asen trong cac mau dat nghién ctru

(TL-M: Dat mé Tan Long, TL-A: D4t 1an can mé Tan Long; TC-M: D4t mé Trai Cau, TC-A: Dat lan can
mo Trai Cau; HT-M: D4t mé Ha Thuong, HT-A: D4t 1an can mé Ha Thuong)
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Két qua phan tich dat tai mé sit Trai Cau cho
thdy mttc 6 nhiém kim loai nang nghiém trong hon
dang ké so voi nghién cttu ctia Tran Thi Pha va cs
(2010) [14]. Cu thé, nong do Pb vuot QCVN
03:2015/BTNMT [12] 40 - 128 lan (so véi 2,76 -
10,43 1an), Zn vuot 55 - 133 lan (so véi 1,47 - 22,41
lan) va As vuot 2,2 - 9 lan (so voi 1,17 - 2,75 1an)
[14]. Dac biét, néng do Cd hién tai vuot chudn 7,5 -
17 1an & tat cd mau, trong khi két qua nghién ctu
ctia Tran Thi Pha va cs (2010) [14] chi c6 mot mau
vuot 2,79 1an so véi QCVN 03:2015/BTNMT [12].
Két qua nay cho thay, tinh trang 6 nhiém KLN tai
khu vuc nay da gia tang nghiém trong. Nhing
khac biét nay c6 thé phan anh su gia ting 6 nhiém
theo thoi gian, su khac biét vé vi tri 1dy mau cu thé,
hoic cé thé do phuong phap phan tich khac nhau.
Nghién ctru gan day vé 6 nhiém KLN tai cac khu
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vuc khai thac mé & tinh Thai Nguyén cho thdy su
tuong dong vé xu huong 6 nhiém nhung khac biét
vé mitc do. Cu thé, ndong do As trong nghién cttu
ctia Nguyén Ngoc Son Hai va cs (2020) [15] lén
dén 2.605 mg/kg, 16n hon rat nhiéu dir lieu cia
nghién ctu nay, tuy nhién néng do Pb lai thap hon
kha nhiéu (45 - 5.008 mg/kg so véi 26.239,2 -
38.441,6 mg/kg). Doi véi Zn, ca hai cong b6 déu
ghi nhan nong do twong duwong cao (30.865,6 -
40.124,9 ppm so voi 64 - 31.789 mg/kg) [15]. Ca
hai nghién ctru c6 su twong déng vé dia diém (Ha
Thuong, Trai Cau) va déu khing dinh tinh trang 6
nhiém da kim loai nghiém trong tai cac khu vuc
khai thac khoang san, v6i ham luong vuot xa
nguong cho phép theo QCVN 03
MT:2015/BTNMT v6i cac mic o khac nhau [12].
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Hinh 6. So sanh téng hop néng do cac KLN trong titng mau & cac dia diém nghién ctru
Ghi chu: Cdc chir cdi khdc nhau biéu hién do khdc biét cé nghia (p < 0,05, phan tich ANOVA va
Tukey HSD) trong ham lrong tung kim loai gitta cdc mau (TL-M: Pat mo Téan Long, TL-A: P4t Iin cin
mo Téan Long; TC-M: Pat mé Trai Cau, TC-A: Dat Ian can md Trai Cau; HT-M: Dat mé Ha Thuong, HTA:

Pat Iin can mo Ha Thuong).

Su khac biét vé nong do KLN giira nghién cttu ~ Cac khu vuc khai thac mé & tinh Thai Nguyén co

hién tai va cac nghién ctu truéc day, ca trong nudc
va quoc té, c6 thé duoc giai thich béi nhiéu yéu to:

lich st khai thac lau dai va thi€u cac bién phap
kiém soat 6 nhiém hiéu qué, dan dén su tich lay
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KLN trong dat theo thoi gian va su lan truyén 6
nhiém ra moi truong xung quanh [4]. Ngoai ra,
cac diéu kién khi hau tai Viet Nam, véi luong mua
cao va nhiet do cao, co thé thuc ddy qua trinh
phong hoa va hoa tan cac khoang chat chia KLN,
dan dén su gidi phong va lan truyén ctia chung
trong moi truong. Piéu nay khac voi diéu kién khi
hau on ddi tai chau Au, noi qua trinh nay dién ra
cham hon.

3.2. Tich liiy KLN va tac dong da chiéu lén he
sinh thai ndong nghiép

Su 6 nhiém nghiém trong vé KLN tai cac dia
diém nghién ctu, dic biét 1a su lan truyén cda
ching sang dat nong nghiép lan can, dat ra nhimg
lo ngai l6n vé an toan thuc pham va sttc khoe cong
doéng. KLN nhu: Pb, Cd, Zn, As c6 thé dugc hap
thu boi cay trong va tich liy trong cac bo phan
khac nhau cda cay, bao gom ca phan cé thé an
duoc. Qua trinh nay c6 thé dan den su tich tu KLN
trong chudi thitc 4n, gay ra cac van dé stc khoe
nghiém trong cho nguoi tiéu dung.

Chi (Pb) 1a mot trong nhitng KLN c6 néng do
cao nhat tai tat ca cac dia diém nghién cttu va vuot
nhiéu lan so véi nguong cho phép. Chi cé thé tc
ché qua trinh sinh truéng ctia cay trong, lam giam
nang suit va gay ra cac bénh ly & con nguoi khi
tich lay trong co thé qua thoi gian. Nghién ciru ctia
Flora va cs (2012); Sharma va Dubey (2005) da chi
ra rang, chi cé thé tc ché sw ndy mam cua hat, lam
giam chiéu cao ciy va ning suat, anh huéng dén
qua trinh quang hop ctia cay trong. O nguoi, tiép
xtc lau dai voi chi c6 thé dan dén cac van dé vé
than kinh, than va hé théng tao mau [16, 17].

Cadmium (Cd) duoc phat hién véi nong do
cao tai cac khu vuc nghién ctu, dac biét la tai moé
Ha Thuong (Ién dén 172,9 mg/kg). Cadmium
duoc biét dén la mot chat gay ung thu va c6 thé
gay ra cac van dé vé than va xuwong khi tich liay
trong co thé nguoi [9]. Theo Rizwan va cs (2019)
[8], cadmium c6 thé duoc hdp thu dé dang béi
nhiéu loai cay trong, dac biét 1a cac loai rau 1a xanh
va tich lity trong cac b¢ phéan c6 thé an duoc cia
cay. Diéu nay dat ra moéi lo ngai 16n vé an toan

thuc phdm cho cong dong dan cu s6ng gan cac
khu vuc 6 nhiém [8].

Kém (Zn), mac du 12 moét vi chat can thiét cho
su phat trién cda cay tréong, nhung & nong do cao
duoc ghi nhan trong nghién cttu nay (lén dén hon
40.000 mg/kg), c6 thé gay doc cho cay tréng va
lam giam dang ké nang suit. Nghién ciu cta
Rizwan va cs (2019) [8]; Broadley va cs (2007) [18]
cho thay, nong do kém cao trong dat co thé gay ra
cac triéu chung nhu: Ré ngan va day, 14 vang va
chét mo, cudi cung 12 lam gidm sinh trudéng va
ning suat cia cay trong.

Asen (As) duoc phat hién véi nong do vuot
ngudng cho phép tai hau hét cac dia diém nghien
clru, voi gia tri cao nhat dat 225,5 mg/kg tai mé
Trai Cau (mau TC-Al). Asen la mot chat doc
manh, c6 thé gay ra nhiéu van dé sic khoe
nghiém trong cho con ngudi, bao gdm: Cac bénh
vé da, ung thu, cac van dé vé tim mach va than
kinh [19], [20]. Nghién cttu ctia Zhao va cs (2010)
[20] da chi ro, As c6 thé duoc hap thu boi nhiéu
loai cay trong, dac biét la lua gao va tich liy trong
hat.

Ngoai ra, sy hién dién dong thoi cta nhiéu
KLN c6 thé tao ra hiéu tmg hiép doéng, lam ting
doc tinh cua timg kim loai riéng 1é. Nghién ctu
ctia Shahid va cs (2017) [21] da phat hién sy hién
dién dong thoi ctia cadmium va chi c6 thé lam ting
su héap thu va doc tinh ctia ca hai kim loai nay doi
voi cay trong. Diéu nay cang lam ting mdi lo ngai
vé tac dong cta 6 nhiém KLN dén hoat dong nong
nghiép tai cac khu vuc nghién ctru. Su lan truyén 6
nhiém tir khu vuc khai thac mé dén viung dat nong
nghiép xung quanh con c6 thé dan dén su suy
giam chat luong dat vé lau dai. KLN c6 thé ton tai
trong dat trong thoi gian dai va khé bi phan hay,
do d6 viéc phuc héi cac vung dat bi 6 nhiém sé doi
héi thoi gian va chi phi dang ké. Nhiéu nghién ctu
da chi ra ring, chi phi phuc héi dat bi 6 nhiém
KLN c6 thé rat cao, dac biét 1a doi voi cac ving dat
c6 dién tich 16n va mic do 6 nhiém cao [4, 7, 21,
22].
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4. KET LUAN VA BE XUAT

4.1, Két luan

O nhiém KLN tai 3 dia diém khai thac mo &
tinh Thai Nguyén (mo chi - kém Tan Long, mo
thiéc Ha Thuong va mé sit Trai Cau), v6i nong do
ctia nhiéu KLN, dac biét 1a Pb, Cd, Zn, As vuot
nguong cho phép theo QCVN 03:2015/BTNMT
nhiéu lan. Phan tich dit liéu khong phat hién su
khac biét dang ké vé nong do KLN giita dat mé va
d4at nong nghiép lan can, chimg minh su lan truyén
6 nhiém tir khu vuc khai thac. Két qua nay nhin
manbh tinh cap thiét cta cac chién luoc quan ly moi
truong hiéu qua cho hoat dong khai thac mé tai
tinh Thai Nguyeén.

4.2. Dé xuit

Thiét 1ap ving dém gitta khu vuc khai thac va
ving noéng nghiép; ap dung cac bién phap xt ly dat
6 nhiém nhu st dung chét c¢6 dinh KLN, phuong
phap rta dat, hodc cac ky thuat sinh hoc; khuyén
khich canh tac cac loai cay khong dung lam thuc
phdm trén dat 6 nhiém ning; ting cuong gidm sat
nong do KLN trong dat va san phdm nong nghiep;
nang cao nhan thic cong dong vé nguy co stic
khée lién quan dén 6 nhiém.

Viec bao vé dat nong nghiép khoi 6 nhiém
KLN khong chi dam bao tinh bén vimng cta san
xuat nong nghiép ma con bao vé sitc khoe va an
toan cta cong dong dan cu trong khu vuc. Nghién
cttu cting khuyén nghi cic co quan quan ly nén
thiét 1ap hé thong gidm sat moi truong lién tuc va
nang cao hiéu qua thuc thi cac quy chuén ky thuat
qudc gia vé chat luong dat. Bén canh do, viéc phat
trién khung chinh sach téng thé bao gdém co ché
hé tro cac bién phap phuc hoi moi trieong va quan
1y rti ro stc khoe cong dong 1a rat can thiét.
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STUDY OF HEAVY METAL CONTAMINATION AND ITS POTENTIAL IMPACT ON
AGRICULTURAL SOILS AND HUMAN HEALTH IN MINING AREAS OF THAI NGUYEN PROVINCE

Pham Hoang Nam!, Nguyen Thi Thu Hien?, Bui Van Hoi!

!Department of Life Sciences, University of Science and Technology of Hanoi, Vietnam Academy
of Science and Technology
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Abstract

Mineral extraction generates undeniable economic benefits; however, this activity has been and
continues to be a principal contributor to environmental contamination in the vicinity of mining
operations. This study evaluated heavy metal contamination in soils from mining areas and
adjacent agricultural lands in Thai Nguyen province. Soil samples were collected from four
locations: Tan Long lead-zinc mine, Ha Thuong tin mine, Trai Cau iron mine and Thai Nguyen
city. Heavy metals including arsenic (As), zinc (Zn), copper (Cu), cadmium (Cd), lead (Pb) were
analyzed using Inductively Coupled Plasma Mass Spectrometry (ICP-MS). Results showed
alarming levels of heavy metals exceeding Vietnamese national technical regulations (QCVN 03-
MT:2015/BTNMT), particularly at three mining sites. Lead concentrations reached 38,441.6
mg/kg at Trai Cau (exceeding standards by 128 times), cadmium reached 172.9 mg/kg at Ha
Thuong (17 times above limits) and zinc reached 40,124.9 mg/kg at Trai Cau (133 times above
limits). No significant difference was found between mining soils and adjacent agricultural soils
(p > 0.05), indicating contamination spread. Comparison with previous studies showed increasing
contamination trends over time at multiple sites. The findings highlight serious environmental
and health concerns, including potential bioaccumulation in food chains and impacts on
agricultural productivity. The study recommends establishing buffer zones between mining and
agricultural areas, implementing soil remediation techniques, monitoring heavy metal
concentrations, and raising community awareness about associated health risks.
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