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3Vién Dia héa, méi trudng va Phdt trién bén viing

Tom tdat

Khu viuc Ham Yén - Ba Bé nam trong viing c6 cdu triic dia chdt phiic tap, dugc cdu thanh béi nhiéu doi tugng
dia chdt khdc nhau, cdc dd bi phong héa manh, nhiéu khu vic tao vé phong héa cé chiéu day khd l6n. Két qua
nghién ciiu cho thdy, trong ddt va vé phong hoa ciia khu vic c6 su tdp trung, tich tu cao ciia nhiéu nguyén to
¢6 kha ndng dnh huéng dén moi truong nhu Pb, Zn, Cu, Cd, As, Cr, Ni... trong nhiéu déi tugng dia chdt khdc
nhau. Tity theo tudi (hé tdng, phiic hé) ma méi déi tugng néu trén phé bién logi nguyén t6 va ham lugng khdc
nhau. Day la ddu hiéu vé khd ndng cé thé cé nguy co dnh hudng dén méi trudng trong khu vic. Két qud nghién
ctiu cing da xdc dinh dugc mai lién quan khd chdt ché ciia cdc vanh phan tdn va cdc nguyén té tich tu cao trong
v6 phong héa trén véi nhiéu yéu té nhu thach hoc - dia tang, magma, diit gay, uén nép, dia hinh, dia mao, ddc
diém phin bo qudng goc trong khu vic. Trén co s6 tiéu chi vé ddic diém dia héa ddt (cdc vanh phdn tdn); dia
héa vé phong héa (miic dé tich tu cdc nguyén t6); tién dé (thach hoc - dia tdng, magma, cdu tric, dia hinh -
dia mao) va ddu hiéu (di€ém 19 qudng, cdc ddi bién dai...) ciing nhu miic do vugt giGi han theo quy dinh hién
hanh ciia ching, nhém nghién citu dy kién phdn chia cdc viing trong khu vic ra nhitng miic dé c6 nguy co bi
6 nhiém khdc nhau nhu sau: (i) Viing cé nguy co rdt cao (Pong Lac, Bdng Liing) vdi nguyén té Pb, As, Zn, Cd,
Cu, Ni, (Cr); (ii) Viing cé nguy co cao (Ngoc Hoi, Ham Yén, Linh Thong) vGi nguyén to As, Pb, Zn, Cu, Ni, Cr;
(iii) Viing c6 nguy co (Bdn Ba, Quang Minh, Niang Kha, Hoa An) vdi cdc nguyén to As, Cu, Cr Pb, Zn. Nhiing
két qud nghién ciu da thu nhdan dugc la co sé d€ khoanh dinh dién tich cdn dugc tiép tuc diéu tra, danh gid dé¢
xdc dinh mific Ao dnh huéng l1én moi truong va dva ra bién phdp phong tranh trong tuong lai.

Tii khéa: Dia héa ddt, vé phong héa, 6 nhiém kim logi ndng, vanh phdn tan dia hda, danh gid rii ro moi trudng,
thach hoc va dia tdng, tich tu nguyén t6, phan ving 6 nhiém.

Ngay nhdn bai: 5/8/2025; Ngay stia chiia: 29/8/2025; Ngay duyét ddang: 19/9/2025.

Assessment of environmental impact risks based on soil

geochemistry and weathering crust research in Ham Yen - Ba Be area

Abtract

Ham Yen - Ba Be area is located in a complex geological structure, composed of many different geological
objects, strongly weathered rocks, many areas creating weathering crusts with quite large thickness. Research
results show that in the soil and weathering crust of the area, there is a high concentration and accumulation
of many elements that can affect the environment such as Pb, Zn, Cu, Cd, As, Cr, Ni, ... in many different
geological objects. In each of the above objects, depending on the age (formation, complex), the common types
of elements and their content are different. These are signs of the potential risk of affecting the environment in
the area. Research results have also identified a fairly close relationship between the dispersion rings and highly
accumulated elements in the above weathering crust with factors such as lithology-stratigraphy, magma, faults,
folds, topography, geomorphology, and distribution characteristics of original ores in the area. Based on the
criteria of soil geochemical characteristics (dispersion rings), weathering crust geochemistry (level of element
accumulation) and premises (lithology-stratigraphy, magma, structure, topography-geomorphology), signs
(ore exposures, transformation zones, ...), as well as the level of exceeding the limits according to their current
regulations, the authors plan to divide the areas in the region into different levels of risk of contamination as
follows: Very high risk areas: including Dong Lac, Bang Lung areas with elements Pb, As, Zn, Cd, Cu, Ni, (Cr).
High risk areas: including Ngoc Hoi, Ham Yen, Linh Thong areas with high risk of elements As, Pb, Zn, Cu, Ni,
Cr. Risk areas: including Ban Ba, Quang Minh, Nang Kha, Hoa An areas with risk of elements As, Cu, Cr Pb,
Zn. The obtained studies are the basis for delineating areas that need further investigation and assessment to
determine the level of environmental impact and propose preventive measures.

Keywords: Soil geochemistry, weathering crust, heavy metal contamination, geochemical dispersion halo,
environmental risk assessment, lithology and stratigraphy, element accumulation, contamination zoning.
Classification: O13, Q51, R11.
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1. MO PAU

Trong nhiing ndm qua, trén thé
gidi, nhiéu nghién ctiu vé dia hoa
dat va vo phong hoa, phuc vu linh
vuc tim kiém, tham do khoang san
cing nhu quan ly moéi truong da
dugc thuc hién va ap dung rong
rai. Dién hinh nhu Butt C., 2015
da khai quat cac co s6 cua phuong
phép tham do vo phong hoa dé ap
dung cho vung nhiét d6i va can
nhiét dgi. Ashoke K. Talapatra,
2020 thi dé cap dén phuong phap
tim kiém quing 4n thong qua vo
phong héa. Dimitrios E. va nnk,
2021 lai gidi thiéu nguyén tac do vé
ban do st dung dat bén viing trén
co s6 cac thong s6 dia hda. Paul
Alecxandre, 2021 khi téng két cac
cong tac dia hoa tim kiém da khing
dinh rang cdc phuong phéap nghién
ctiu dia hoa, trong dé cé dia hdéa
vo phong héa la mot trong nhiing
phuong tién trg gitp dic luc trong
tim ki€ém, tham do khoang san.
Nhiéu coéng trinh nghién ctiu gan
day cua De Caritat P et al., 2017;
Rajkumar H., Naik P.K,, Rishi M.S,,
2018; Ahmed Saleh et al, 2019;
Imran Khan, Bharat C. Choudhary,
Saifi Izhar et al,, 2023; Li, P; Gong,
Q va nnk., 2024; Yuchen Yan et al.,
2025 cing khing dinh tinh hiéu
qua ctia ctia viéc ting dung dia héa
vo phong hoéa va dia héa dat trong
cac linh vyc tim ki€m khodng san
va moi trudng.

Tai Viét Nam, nghién ctu
dia hoéa dat va dia héa vo phong
héa bat ddu dugc ap dung nhiing
ndm gan day trong cac cong trinh
nghién ctu dia chat, tim kiém va
do vé ban d6 dia chat, quan ly tai
nguyén moi truong véi cac cong bo
clia cac tac gia thudc Vién Dia chat
- Vién Han lam Khoa hoc va Cong
nghé Viét Nam; Vién Khoa hoc Dia
chit va Khodng san; Cuc Dia chit
va Khoang san Viét Nam; Dai hoc
Mo - Dia chét; Dai hoc Khoa hoc
Ty nhién (Pai hoc Qudc gia Ha
Noi)... Trong d6 c6 thé ké dén cac
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KHU VUCNGHIEN CUU

Hinh 1. Vi tri khu vic Ham Yén - Ba Bé trong mdi quan hé véi cdc yéu
t6 cdu triic I6n ctia Viét Nam (Nguyén Cong Thudn va nnk, 2024). IV.I1.1-
Khéi Séng L6 (khéi Ham Yén); 1V.1.2 - Khoi L6 Gam (gom phu khéi Ba Bé
va Chiém Hoba)
cong trinh ctia Pham Van An va nnk, 1998; Pham Vian Thanh va nnk,
1998; Nguyén Khic Giang va nnk., 2006, 2022; Nguyén Van Niém va nnk,
2023; Nguyén Thi Thuc Anh va B Ngoc Lé Dung, 2023.... Gan day nhat
la “Dé tai Xay dung nén dia hoa da muc tiéu qudc gia cho sau tinh bién
giGi phia Bac” ctia Vién Dia chét - Vién Han lam Khoa hoc va Céng nghé
Viét Nam (Tran Tudn Anh va nnk, 2024).

Khu vuic nghién ctiu thudc vung céu tric Pong Bic bg, ndm trong cac
khoi ciu tric Lo Gam va Séng L6 (Tran Vin Tri va nnk, 2008; Nguyén
Cong Thuan va nnk, 2024 (Hinh 1). Pay la ving c6 cau truc phtc tap,
gom nhiéu déi tugng dia chat khac nhau, nhiéu biéu hién khoang san cé
thé tac ddong dén moi trudng va da dugc nhiéu nha dia chit quan tam,
nghién ctiu, trong d6 dang chu y la cong trinh do vé 1:200.000 t& Biac Kan
(Nguyén Kinh Qudc, 1974); cac cong trinh do vé 1: 50.000 ¢ nhém t6 Na
Hang - Ba B (Nguyén Van Quy, 1992); nhém t6 Dai Thi - Phia Khao, Bic
Kan (D6 Van Doanh, 1992); nhom t6 Chiém Hoéa (Dinh Thé Tan, 1987).
Nhiing cong trinh nay cht yéu méi chi tap trung vao cong tac 1ap ban do
va diéu tra khoang san chung, chua cé nghién ctiu sau hodc danh gia tac
doéng mai trudng cua chung, dac biét 1a dya trén dic diém dia hoa dat, vo
phong hoa.

O cic cong trinh do vé 1:50.000, ngoai ghi nhan va phét hién dugc
nhiéu diém khoang san c6 thé anh hudng dén moi trudng nhu Pb-Zn,
Au, Sb, Pi, nhém nghién ctiu da tién hanh ldy mau dia héa dit theo mang
lugi. Két qua, da khoanh ving dugc mot s6 khu vuc tép trung cao cac
vanh phén tan ctia mot s6 nguyén t6 c6 thé thé anh hudng dén moi
truong trong vung nhu As, Pb, Zn, Cu, Cr, Ni. Pay la co s quan trong
dé€ nhan dinh so bd nhiing khu vuc tiém 4dn bi dnh hudng moi trudng
trong khu vuc. Ngoai ra, cic mé Pb-Zn trong khu vuc do ¢6 quy mo va
trién vong t6t nén da dugc nhiéu doanh nghiép tién hanh khai thac, ché
bién, nhat 1a khu viyc Chg Pon tao ra nhiéu bai thai nén muc dé nguy co
6 nhiém trong khu vuc rét cao. Bén canh do, theo s6 liéu ctia cic tram y
té€ dia phuong, tai Ban Thi (Chg P6n) va mot s6 khu vuc khac noi dang
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khai thac nhiéu diém quing Pb-Zn thi s6 ngudi bi mau
nhiém chi, xuong khép ting kha cao, phu hgp véi két
qua nghién ctu. Tt nhu cau chung va ddc diém tai khu
viic néu trén, Dé tai “Nghién ctiu dé xudt quy dinh ky
thuat 14p ban do dia hoa dat va vé phong hoa da muc
tiéu ty 1& 1/250.000” da chon khu vuyc lam vung ap
dung thtt nghiém, tién hanh ldy mau dia hoa dat theo
mang luéi tuyén ty 1¢ 1:250.000 tai khu vic Ham Yén
(khoi c4u truc Song Lo) (Hinh 1) va 1o trinh khao sat
dia chét ldy mau dia hoa mit cit vo phong hoa trén cac
mat cat dai dién ciing nhu day du, qua nhiéu déi tugng
dia chat khac nhau cta cdc khoi cdu triuc. Muc dich
nham chinh xac hoa lai cac két qua dia héa dit da co;
s0 bo nhan dinh miic d6 nguy co 6 nhiém moi trudng
(ONMT) trong khu vyc trén co sd cdc két qua mau
phan tich c6 do tin cay cao (ICP-MS, ICP dong thoi
36 nguyén t6, quang phd palsma) két hgp cac phuong
phap xt ly hién dai.

Két qua ctia Dé tai da ghi nhan c6 sy tap trung ctia
nhiéu vanh phén tan cac nguyén t6 c6 thé gay anh
huéng dén mai trudng nhu Cu, Pb, Zn, As, Cd, Cr, Ni;
nghi nhén su ting cao ctia nhiéu nguyén té néu trén
trong nhiéu kiéu vo phong héa khac nhau, dang cha y
1a tai khu vic Dong Nam khdi Ba BE, mot s6 nguyén t6
6 su tdng cao so v6i gidi han cho phép rat nhiéu lan
nhu Pb, Zn, As.

2. PHUONG PHAP VA CO SO TAI LIEU

2.1. Phuong phdp

- Thu thap, tong hgp tai liéu: Nhom nghién ctu da
thu thép, téng hgp, phén tich, xt ly toan bd tai liéu
vé cdu truc dia chat, thanh tao dia chat, vo phong hoa,
khoang san, dia héa ctia cac cong trinh lap ban do
dia chat ty 1é 1:200.000, 1:50.000...; tai liéu vé danh
gia, tham do khodng san; tai liéu nghién ctiu chuyén
sau vé dia hoa dat trong khu vuc vé khoang san, moi
truong, dat ndong nghiép. Két qua tong hop da chira
6 mot s6 khu vic (Chg Pon, Ban Thi, Ham Yén...)
c6 nhiéu nguyén t6 tich tu cao trong dit c6 thé lién
quan dén khoang san, anh huéng dén mdi truong,
cay trong.

- Khdo sdt: Nhoém nghién ctiu da ti€én hanh nhiéu 16
trinh khao sat d€ thu thap cac mét cat vo phong hoa theo
tuyén c6 hudng vuodng goc véi phuong cdu truc, qua tat
ca moi ddi tugng dia chat va bac dia hinh khac nhau.
Két qua da phan chia chi tiét dugc da goc va cac kiéu vo
phong héa lién quan ciing nhu mdt cat ctia chung cho
tiing doi tugng dia chat (luc nguyén bién chét cao, luc
nguyén hat min, luc nguyén carbonat...) cho mét s6 bac
dia hinh khéac nhau va 14y mau phén tich.

- Ldy mau va phan tich mau: Nhém nghién ctu da
tién hanh ldy cac loai mau goém: Mau dia héa dit dugc
lay tai khu vic Ham Yén theo mang ludi (2,3 - 2,7 km)
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x (200 - 310 m) theo tuyén vuong goc véi cau truc dia
chét khu vuc, khéi lugng la 140 mau. Mau dia héa vo
phong hoa dugc 14y dai dién cho tét ca cac kiéu vo va
cho tting d6i vo bang hinh thtic 14y mau ranh véi kich
thudc 5 cm x 10 cm x 1 (1 1a chiéu dai mau tuy thudc
chiéu day dé6i), khoi lugng 13 106 mau. Mau dat cay
trong cho cac kiéu dat, tai mot phau dién dat 1ay 2 ting
(tang O+A va B), chiéu sau khoang 60 - 70 cm, khéi
lugng la 20 mau cho 10 ki€u dat. Déi véi mau dia hoa
bai thai, da 14y 5 mau tai cac bai thai da loai sau khai
thac va bun sau tuyén cua cac mo chi kém, nha may
tuyén khu vic Chg Doén. Mau nudc (5 mau), dugc
lay tai cac ngon khe nho nham danh gia méi trudng
nudc. Cac mau da dugc tién hanh phan tich cho loai
mau ICP-MS, ICP d6ng thoi 36 nguyén t6, quang phd
plasma 15 nguyén té dat hiém, nudc toan phéan va vi
lugng nudc, phan tich mau dat.

2.2. Co s6 tai liéu

Tong hgp, danh gia két qua do vé cic to ty 1é
1:200.000 va cac nhom t6 ty 1&¢ 1:50.000 cung mot
s0 cong trinh danh gia, tham do khoang san tai khu
viuc Ham Yén - Ba Bé (D6 Vin Doanh, 1982; Nguyén
Van Quy, 1992; Nguyén Vin Quy, 1992). Cac tai liéu
cua Dé tai “Nghién ctiu dé xuit quy dinh ky thuat lap
ban do6 dia hoa dat va vé phong hdoa da muc tiéu ty 1é
1/250.000” Ma s6: TNMT. 2024.02.05” (V& Xuén Luc
va nnk).

3. KET QUA VA THAO LUAN

Tu két qua tong hop, phan tich, xu ly tai liéu va két
qua nghién ctu cta DE tai, nhém nghién ctiu so luge
dac diém dia hoa dét va vo phong hoa, méi lién quan
v6i kha nang anh huéng méi truong khu viic Ham Yén
- Ba Bé nhu sau:

3.1. khdi qudt ddc diém dia chdt khodng san

Vé dia tdng: Trong dién tich nghién ctiu c6 nhiéu
doi tugng dia chat véi dic diém thanh phan kha da
dang, mtic d¢ bién dang, bién chit va nhiéu tudi khac
nhau, gom: Céc tram lich luc nguyén hat viia t6i min,
luc nguyén carbonat, carbonat, luc nguyén silic thudc
céc hé tang Chiém Hoa tudi Meso-proterozoi (PR ch);
Cham Chu tu6i Cambri sém-gitia (€,-2cc); Ha Giang
tudi Cambri gitia (€,hg); Phu Ngii tudi Ordovic-Silur
(O-Spn); Pia Phuong tudi Silur gitta-Devon sém(S,-
D pp); Coc X6 tudi Devon sém-gitia (D,-D,cc) va Vin
Lang tudi Nori-Reti (T,n-rvl).

Vé magma: Trong khu vuc nghién ctiu ¢é cac thanh
tao xam nhap acid phtic hé Ngan Son tudi Silua mudn
(YS,ns); cac thanh tao xam nhép mafic phuc hé Nui
Chua tudi Permi muon (voP,nc); xdm nhép acid kiém
phtic hé Pia Ma tudi Permi mudn-Triat sém (§yP3-
T1nc); xdm nhép acid phuc hé Phia Bioc tudi Permi
muon-Triat s6m (yP,-T pb).



Vé cdu triic kién tgo: Theo Tran Vian Tri va nnk,
2008; Nguyén Cong Thuén, 2024, khu vuc nghién ctiu
thudc 2 khoi ciu trac: (i) L6 Gim (dugc chia lam 2
khoi nho la Ba Bé va Chiém Hoéa); (ii) Song Lo (khai
Ham Yén). Trong d6 khoi cau truc Ham Yén dugc cau
thanh chu yéu béi cac thanh tao hé tang Pha Ngii, Ha
Giang, xam nhap phtic hé¢ Ngan Son, Phia Bioc. Khoi
Ba Bé€ dugc cdu thanh cht yéu bai cac thanh tao hé
tang Phu Ngii, Pia Phuong, Coc X6, xdm nhap acid
phtic hé Pia Ma, Phia Bioc. Khéi Chiém Hoéa dugc cau
thanh bdi cac thanh tao hé tdng Chiém Hoa, Cham
Chu, Ha Giang.

VE v6 phong héa: Theo Ng6 Quang Toan & Nguyén
Thanh Van, 1995 va két qua nghién ctiu cua D¢ tai,
vung nghién ctiu da phén chia dugc cac kiéu vo phong
héa sau: Vo ferosialit phat trién rong rai trén cac thanh
tao hé tang Ha Giang, Phu Ngii, Pia Phuong, Céc X0,
Vin Lang va phuc hé Nui Chua; vo sialit phét trién
cht yéu trén cac thanh tao xam nhép acid ctia cac
phtic h¢ magma Ngan Son, Pia Ma, Phia Bioc va vo
silicit phét trién han ché trén mot s6 ¢ thanh tao luc
nguyén hat viia bi bién chét (cat két) cta hé tang
Cham Chu, Ha Giang.

Ve khodng sdn: Tai khu vic nghién ctiu da ghi nhan
dugc nhiéu moé quing cé thé anh hudng dén moi
truong nhu Pb, Zn, Au, Sb, Pi... trong d6 nhiéu moé da
dang dugc khai thac, ché bién tai khu vyc.

3.2. Pdc diém dia héa ddt va vé phong héa

3.2.1. Ddc diém dia héa ddt

Khu vuc nghién ctiu da ghi nhan dugc nhiéu vanh
phén tan ctia cac nguyén t6 c6 thé anh hudng dén moi
truong v6i nhiéu ham lugng khac nhau (Hinh 2, 3).
Tuy theo tting khoi ciu tric, chiing c6 nhiing dac diém
riéng, trong do:

Khéi cdu triic Ba Bé: Trong khoi ciu tric da ghi nhan
su phén bd nhiéu vanh phén tdn ctia cac nguyén t6 c6
thé géy anh huéng dén moi truong la Pb, Zn, Cu, Sn,
As, Ni, Cr. béc diém chung cua cac vanh nay la phan
b6 kha tap trung & mot s6 khu vic nhu Ban Thi - Bing
Liang (Pb, Zn, Cu, As... bac 3 - 2) (Hinh 2); khu vuc
Linh Thong (cac vanh Cu, Ni, Cr bic 2 - 3), nhiéu vanh
c6 dién phéan b6 kha rong. Ngoai ra ching con tép trung
6 mot s6 khu vuic khac nhu Phong Huén (cac vanh Pb
béc 2); Yén Lap (cac vanh Pb, Zn bac 2 - 3); Cao Tri (cac
vanh Cu, Pb bac 1); Nang Kha (cac vanh Pb bac 1 - 3);
Minh Quang (Cu); Khau Tinh - Ba Vi (Pb, Cr).

Khoi cdu triic Chiém Hoéa: Trong khoi cau tric da
ghi nhén dugc phan b6 nhiéu vanh phén tan ctia cac
nguyén t6 nhu Pb, Zn, Cu, Ni, Zr. Pac diém chung la
cac vanh c6 su phan b6 khong tap trung, ham lugng
thap (bac 1 - 21a chti yéu), tuy dién phan bo rong, xong
cac vanh bac cao & day c6 dién tich rat han ché (Hinh
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2). bang chu y, mot s6 khu vic nhu khu Tan Thanh
- Thai Son goém cac vanh Pb, Zn, Cu, Cr, Nibac 1 - 2,
d6i chd c6 bac 3 cua Pb, Z; khu Diic Xuan - Phu Luu -
Minh Huong gém cac vanh Pb, Zn, Cu, Cr (As), Nibac
1 - 2, d6i chd bac 3; khu Tan An - Ngoc Hoi (cac vanh
Pb, Zn, Cu, Cr, As, Ni bac 1 - 3; Hoa An (cac vanh Pb,
Zn, Cu, Crbac1 - 2).

Khéi cdu tric Ham Yén: Trong khoi ciu truc da
ghi nhan dugc phan bé mdt s6 vanh phan tan cua cac
nguyén t6 Pb, Zn, Cu, Ni. Dédc diém chung céc vanh 1a
ching phéan bé kha tap chung & phia Nam Dong Nam,
con phia Bac va Tay thi thua hon. Dién tich cac vanh
c6 nhiéu quy mo khac nhau va cé ham lugng tuong doi
thap bac 1 - 2, it c6 vanh bac 3.

3.2.2. Bdc diém dia héa vé phong héa

Trong vé phong hoa ctia khu viic nghién ctiu da ghi
nhan dugc nhiéu kiéu vo, trong d6 & nhiéu khu vuc
¢ su tap trung cao ctia nhiing nguyén t6 c¢6 thé anh
huéng dén moi truong nhu As, Pb, Zn, Cd, Cu, Cr...
(Hinh 2, 3, Bang 1). Tuy theo tling khéi ciu truc ching
¢6 nhiing dac diém riéng, trong do:

Khéi cdu triic Ba Bé: Ghi nhan sy tip trung cao
cta cac nguyén té Pb, Zn, Cu, As, Cd, Cr, Ni (Bang
1), trong dé As tap trung cao & vo cua luc nguyén hat
min hé tdng Pha Ngii; Pb, Zn, As trong luc nguyén
carbonat; As trong luc nguyén hat min va As; Cr trong
luc nguyén silic hé ting Pia Phuong; Pb,As, Zn, Cd, Cu
trong luc nguyén hat viia (cat két), luc nguyén vun tho
chtia tuft phun trao acid; Pb, Zn, As trong luc nguyén
hat min va luc nguyén carbonat hé tang Coc X06; As
trong xam nhap kiém phtic hé Pia Ma.

Khoi cdu tric Chiém Héa: Trong khoi da ghi nhan
dugc sy tap trung kha cao ctia nguyén t6 As, Cr tai cac
thanh tao luc nguyén hat min hé tang Ha Giang, Chiém
Hoéa va luc nguyén chiia than hé tang Van Lang (Bang 1).

Khoi cdu triic Ham Yén: Trong khoi da ghi nhan
dugc su tap trung cao cua nguyén té As, Zn, Cr, Cu,
Ni. Pac diém phén bd cua cac nguyén t6 nhu Bang 1,
ddc biét c6 su tich tu cao cua Cr trong luc nguyén hat
viia (cat két bién chat) va Cu trong luc nguyén hat min
hé tang Phu Ngii; As, Zn, Cr trong luc nguyén hat min
hé tang Ha Giang.

bic diém trén cho thdy, cac thanh tao luc nguyén
hat viia va luc nguyén carbonat, luc nguyén hat min
hé tang Coc X0 (Anh 1,2,3) tich tu nhiéu nguyén to,
thuong véi ham lugng cao, mot s6 noi rat cao so véi
cac thanh tao khdac, nhét la khu vuc Ban Thi - Béing
Ling, dong thoi cling phti hgp trong doé da ghi nhan
nhiéu vanh phan tan va quing goc ctia Pb-Zn, Cu, Sb,
Ag, Pi... Tiép dén la cac thanh tao luc nguyén hat min
hé tang Ha Giang khu viic Chiém Hoéa va thip hon cac
thanh tao khac trong khoi Chiém Hoa.
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Bang 1. Bang thong ké va so sanh gia tri cta cac nguyén td so véi giéi han theo QCVN 03:2023/BTNMT

Giéi han
. . theo
SHM Kieu w! Cic nguyén to QCVN
phong héa 03:2023/
BTNMT
As Cd Cr Cu Ni Pb Zn
VPH.90 c—p;gih"‘ <20 | <2 [1546| 292 | 528 | 23 64.1
VPH.93 c_p;‘(}ghm <20 | <2 |1644| 135 | 327 | 579 702
VPH.117 L—plfllfgh{” <20 | 112 | 869 | =5 [ 252 | =5 98
VPH.122 L—pl’{lgf;h{” <20 | =2 | 223 |1521| 109 | 132 | 1073
. L _hg .
VPH20 | et | 276 | <2 | 884|122 | 143 | 86 39
L hg
; A8 <2 < ;
VPH2 | =i 0 2 1992 57.1 | 609 | 273 94,7
VPH.42 L he 275 | <2 | 110 | 49 | 241 | 30 142,5
) (KhéiHY) | =" : ;
L hg
VPH.61 s <20 | <2 | 77.7 | 394 [1742| 287 | 1345
(Khd1 HY) 4 Ving loai
; L_hg - - . 1(Cd =<4,
VPHST | ity | <20 | 45 1169322 | 388 | <5 68 |
L hg As<25
VPH.143 = <20 | <2 | 538 | 244|242 | 471 | 861 >
(Khéi HY) 8| 244 24 : B B <12,
L hg . | Pp=200
VPH.149 s 388 | <2 |1261| 496 | 39.1 | 595 | 135, >
(KhéiHY) | " : : ’ : 2 | cr<1s0,
s L hg Zn < 300,
VPHISL | qqeio | 454 | <2 |78 | 745 | 331 | 474 | 1813 |0
5 L hg s
T i
VPHIS2 | g ehe | 382 2 | 959|242 | 205 | 363 60,5
VPH.153 L.ba 221 | =2 |2601| 28 | 686 | 286 79,5
: (KhéiHY) |~ : : ; :
- L_hg
e Et
VPHISO | st | 58 2 | 933|346 | 571 | 394 | 1252
VPH.I60/L| L ch <20 | <2 |1570.6] 31,1 | 376 | 512 59,3
VPH.103 Lch (NGB <2 | 631 <5 [111] 201 60.5
VPH.165 L—hggh{” 496 | <2 | 908 | 423 | 294 | 19.1 76.1
VPH230 L—p;g;‘h‘” 276 | <2 | 769 | 257|374 | 756 | 1652
VPH212 | LSIpp | 201 | <2 [2022] <5 | 35 | 263 1059
VPH237 | LCA pp | 476 | <2 | 479 | <5 | 155 | 2684 | 4027
VPH237/1 | LCA pp | 582 | <2 | 456 ] 325 | 19 | 3077 | 3819
VPH248 | LCA cc 1458 57.9 [ 1133
VPH248/1 | LCA cc 171,7 | 1754 | 293.6
VPH245/1 | ILCA cc | 291 | <2 | 85 | 419 | 453 | 444 | 1387
VPHL517 | Lpp 59 | <2 | 854 | 616 | 43,6 | 743 | 174,5 | Vung loai
VPH243 | LCA pp | 913 | <2 |1003] 73,1 | 51,5 | 71,7 | 9169 | 2(Cd<10,
VPH243 | LCA pp | 66,6 | <2 | 92.6 | 62.3 | 4L5 | 41,5 | 7142 | Cu<s00,
VPH.175 Ccx [IE30 <2 | 784 | 89,6 | 33,2 | 4043 | 3743 | As<S0,
VPH.1752 | C ex 828 | <2 |1037] 229 | 359 | 339 72,5 | Hg<3o,
VPH.174 | IR ox | 1245 | <2 | 802 | 454 | 204 | 974 126 | Pb<400,
Cr<200,
VPH.174/1 962 | <2 | 60,7 | 345 | 259 | 833 | 1009 | Zn<600,
LR ox Ni<200)
VPH.I72/1| L vl 5415 | <2 1032 42 | 239 | 812 237
vprz3g | QABFO- |00 | 240 | 307 | 408 | 46,6 . .
Zn Vung loai
Quang Pb- 3 (Cd<60,
VPH238/1 s 1486 | 555 | 1636 | 168 g,
Bai Thai As<200,
BT.01 e, 445 | 52,1 | 827,5| 193 Ha<60,
Bai Thai Pb<700,
BT.02 mipirs 166 | 41,7 | 83,1 | 38.1 Cre2s0,
Bai Thai Zn<2000,
BT.03 tbozn | 619 | 67 | 444|334 | 152 Ni<500)
Bros | BEThAL | gone ) <5 | 950 | 251 | 159
Pb-Zn
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Anh 1. Vét 16 VPH.248: Vo phong héa trong
trdm tich luc nguyén carbonat hé tang Coc
Xo khi viee Cho

Anh 2. Vér Ig VPH.248: V6 phong héa
trong tram tich thanh tao luc ngiyén
hat vira hé rd;ng Céc X6

NGHIEN CUU

3.3.1. V& yéu t6 thach hoc, dia tdng

Ham hrong vuot tir gin 3 Grns | Xam nhép acid phtte hé Ngin Son
lin dén trén 3 13n so véi Trong vé phong héa ferosialit phdt
—— tiéuchudn At e trién trén cdc dd luc nguyén hat min:
am luong vuot tir gan am nhap aci trc hé Phia Bioc Lo \ N SN 1s )
o e géign 3 1 g fw.i P pacicp Véi ,thanh phanﬂ chu yéu ‘la cac da
tidu chuan phién sét, c6 thé la tién d€ thuan lgi
Ham hrong vuot trén l Grpm Xam nhap kiém phirc hé Pia Ma (méng chan) cho su tich tu tao quang
B e den.gan2 lin.so i ctia nhiéu loai khodng san hay céc di
tiéu chuan . . , i R
Lch Luyc nguyén bién chathé | Gbnc Xéam nhap mafic phirc hé Nii thuong ctia chung. Cic thanh tao
tang Chiém Hoa Chia nay khi bi phong hoa thudng tao vo
Chg LE'g:t )nl%;ljt(glrll hIa_.It‘VCI.}I"\:J (cat Lsipp Luc nguyell;hsdlc hé tang Pia phong héa giéu sét, chiéu déy 16n, c6
S tang Ha Giang wong 2 S , K
Lhg Luc nguyén hat min hé Leapp | Luc nguyén carbonat hé ting Pia kha nang hap phu, tich tu cao nguyen
tang ha Giang Phuong ] to tu quéng gf)C hodc duoc tich tu,
Lce Luc nguyén hé tan; Cex Luc nguyén hat vira (cat két) va 5 N Lol 45 LA
C%lz_l}l{n Chu ¢ LRcex luc fg‘l};én vun thé chira l'l.)lft lafn g,lau t~1’01‘1g dd g?c ngl tl:en’ :Er(,)ng
riolit? hé ting Cée X6 d6 c6 nhiing nguyén té c6 thé anh
Cpn Luc nguyén hat vira (cat Lex Luc nguyén hat vira (cat két) va hliffng dén moi truong nhu As, Pb,
két) h¢ tang Phit Ngit lue nguyén min hé tang Coc X6 | 7 Cd... Tuy nhién, tiry thuc vao
Lpn Lue nguyén hat min hé | LCAcx | Lue nguyén carbonat hé tang Coc v 3 b s N
ting Phé Ngit X5 ddc diém thach hoc ctia tting h¢ tang,
Lvl Luc nguyén chita than hé tang mtc do bién chit, bién dal‘lg ma su
Van Lang lam giau ctia cac nguyén t6 cd su

khac nhau vé€ loai, ham lugng cua
ching. Trong do:

Khéi Ba Bé: Trong cic thanh tao
hé tang Phu Ngii thuong tich tu cao
nhiéu nguyén t6 trong vo phong héa
la As, Cr, Ni va bén trén ching da
ghi nhéan dugc su tap trung cac vanh
phan tan cta Pb, Zn. Véi cac thanh
tao hé tang Pia Phuongla Cu, Ni, Zn,
As, di cing v6i chung trén mét la sy
tap trung cac vanh phan tan Pb, Zn,
Ni. Véi cac thanh tao hé ting Coc X0
la Pb, Zn, As, Cr va phan b6 bén trén
la cdc vanh phéan tan Pb, Zn, Cu, Cr.

Khéi Chiém Hoba: V6i hé ting
Chiém Héa thuong tich tu cao cta
cac nguyén t6 As, Cr, di cung trén
mat (dia hoa dit) la cic vanh phan
tdn ctia Pb, Zn, Cu, Cr; v6i cac thanh

Anh 3. Vét 16 VPH.237: Vo phong hoa
rong tram tich luc nguyén carbonat hé
tang Pia Phieong khu viee Cho Pon

tao hé ting Ha Giang la As, di cung
trén madt la cdc vanh phén tdn Pb, Zn,
Y, Cu, Ni; v6i cac thanh tao hé tang
Cham Chu la Pb, Zn, Cu, Ni phan b6
trén mat la cac vanh Pb, Zn.

Khoéi Ham Yén: Trong cac thanh
tao hé tang Phu Ngii thuong tich tu
cao cua cac nguyén t6 Cu, Ni, Zn, Cr,
di cung trén madt 1a cac vanh phan tan
Pb, Zn, Cu. Véi cac thanh tao hé tang
Ha Giang la Cu, Zn, Ni, As, Cr, di cling
trén mat la cac vanh phén tan Pb, Zn.

Tu két qua trén cho thdy, trong
cac thanh tao dat va vo phong hoa

3.3. Méi lién quan cua dia héa ddt va vé phong héa véi cdc yéu to
dia chdt trong khu vic nghién ciiu

Két qua nghién ctiu khu vuc cho thay su tap trung ctia cac vanh phan
tan va muic do tich tu ctia cac nguyén t6 trong vo phong hoéa, trong dé c6
nhiing nguyén t6 ¢ thé anh hudng dén moi trudng, lién quan chit ché
vao cac yéu t6 dia chat nhu déi tugng dia chat; yéu té cau tric; mic do
bién dang, bién chat; hoat dong magma; ddc diém dia hinh, dia mao... cua
khu vuc. Véi moi khéi ciu tric c6 su khac nhau bdi cac yéu t6 trén sé cho
ta su tap trung va tich tu khac nhau. Trén co s& két qua nghién ctiu hién
cd, nhém nghién ctiu so bo dua ra quy luat phan bé va méi lién quan ctia
ching nhu sau:
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phat trién trén cac thanh tao luc nguyén hat min c6
su lién quan chit ché v6i nhiing nguyén té ¢ thé anh
huéng dén moi truong la Pb, Zn, Cu, Cr c6 mtc do
tang cao vuia tii 1,3 - 6,7 lan, diéu d6 kha phu hop véi
tinh chat giau sét va kha nang hap phu 16n ctia ching.

Trong vd phong héa silicit, ferosialit phdt tién trén
cdc da luc nguyén hat viia (cat két bién chdt): Véi ddc
trung la cac tram tich ¢ kich thudc hat 16n nén ching
thuong bi dép v, bién dang manh, tao diéu kién thuan
lgi cho cac thanh tao quang goc, nhét la cac loai khoang
san nhiét d¢ vira va thap (khu vic Bing Ling), trong
do6 c6 chtia mot s6 nguyén t6 c6 thé gay anh hudng
dén moi truong. Cac thanh tao nay khi bi phong héa
thuong tao vo phong hoa ngheo sét, chiéu day mong.
Qua trinh phong hoa cidc nguyén t6 anh huéng dén
mdi truong dugc tich tu cao hodc lam giau trong da
goc cling dugc tich tu lam giau trong cac thanh tao vo
phong hoéa va dat bén trén. Tuy nhién, tiy thudc vao
dac diém tiing ving ma sy lam giau ctia cac nguyén té
c6 su khac nhau vé loai nguyén t6 va ham lugng cua
ching. Trong do:

Khéi Ba Bé: Trong céc thanh tao hé ting Phu Ngii
thuong tich tu cao cac nguyén t6 trong vo phong hoa,
gom: Pb, Zn, Ni, Cu va bén trén chung da ghi nhan
dugc sy phan bé cac vanh phan tan ctia Pb, Zn, Zr. V6i
cac thanh tao hé tang Coc X0 la As, Cu, Pb, Cd, Ni, Cr,
di cung véi chung trén mat phan b6 nhiéu vanh phan
tan bac cao ctia Pb, Zn, Cu, As.

Khéi Chiém Héa: Trong cac thanh tao vo phong
héasilicit phét trién trong céc thanh tao hé ting Cham
Chu, Ha Giang trén mdt 1a cac vanh Pb, Zn, Cu, Sb,
Cr, Ti.

Khéi Ham Yén: Trong cac thanh tao vo ferosialit hé
tang Phu Ngii mdi ghi nhén tich tu cao ctia nguyén té
Cr, di cuing trén mit 1a cac vanh phén tan Pb, Zn, Cu.

Tu két qua trén cho thay, trong cac thanh tao dat va
vo phong hoa phat trién trén cac thanh tao luc nguyén
hat vtia thudng c6 su lién quan chdt ché véi cac nguyén
t6 Pb, Zn, As, Cu, Cd c6 muic d¢ tang cao viia tti 1,3 - 6,7
lan. Diéu nay cting pht hgp véi dic diém dia tang dat
hat tho, d¢ 16 hdng cao, kha nang thdm thoat nguyén
t6 nhanh, néu bén dudi c6 nhiing ting sét dang man
chan thi do chinh la d6i tugng luu git hgp chét c6 ich
ciing nhu anh hudng dén méi truong, cdn nghién ctu
tiép dé€ co thong tin vé€ tiém ndng kim loai c6 kha nang
gdy 0 nhiém nguon géc ion va thdm dong.

Trong vé phong hoa ferosialit phdt trién trén cdc da
luc nguyén carbonat: Cac tram tich nay cé tinh chat
la moi trudng thuén 1gi cho viéc trao d6i vat chat cua
nhiéu nguyén t6 va dan xen nhiéu 16p sét, vi vay chung
con la cdc man chdn dé€ tich tu sau trao d6i. Tuy thudc
vao dac diém cua tling hé tdng, miic d¢ bién dang ma
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su lam giau ctia cac nguyén t6 c6 su khac nhau vé loai
nguyén t6 va ham lugng ctia chung. Trong dé:

Khoi Ba Bé: Trong cac thanh tao hé ting Pia Phuong
thudng tich tu cao cac nguyén t6 trong vo phong hoa,
gom As, Pb, Zn, Cu, Cr va bén trén ching da ghi nhan
dugc cac vanh phan tan cta Pb, Zn, Cu. Véi cac thanh
tao hé ting Cdc X0 la Pb, As, Zn, Cd, Ni, Cu, di cung
trén mdt v6i nhiéu vanh phan tan bac cao ctia Pb, Zn.

T két qua trén cho thay, trong cac thanh tao dat va
vO phong hoa phat trién trén céc thanh tao luc nguyén
carbonat c6 su lam giau kha cao ctia nguyén t6 As, Pb,
Zn, Cd, Cu, v6i muic d6 tang cao tii vailan dén hon 100
lan giéi han cho phép. Diéu d6 cho thay kha nang tich
tu clia cac nguyén t6 nay trong phan da nay rat 16n.

Trong vé phong hoa ferosialit phdt trién trén cdc dd
luc nguyén silic ctia hé tdng Phii Ngii: V6i dac trung cua
cac tram tich nay la giau SiO,, gion, dé dap v6 nén doi
khi ciing tao kénh dan thuan lgi cho su tich tu ctia mot
s6 loai quang (nhiét do thap), trong d6 ¢ loai chua
nhiing nguyén t6 dé giy anh hudng t6i moi trudng
(Sb). Qua trinh phong héa doi khi ciing da tich tu lam
giau cac nguyén t6 As, Cr va di cung bén trén c6 vanh
phén tan ctia Cu, Pb, song thuong cé ham lugng thép,
chiing to cac thanh tao c6 kha ning tich tu kém nhiing
nguyén t6 dé anh hudng dén méi trudng.

Trong vé phong héa ferosialit phdt tién trén cdc dd luc
nguyén chiia than cua hé ting Van Lang: Cac tram tich
nay kha da dang vé d¢ hat va c6 chtia vat chat than nén
c6 tinh chat hoi phtc tap. Hién trong hé tang méi ghi
nhan sy tich tu tap trung cac nguyén t6 trong vo phong
hoéa gém As, Cr, d6i chd ghi nhén kha cao, vugt 2,7 14n
quy dinh va bén trén c6 phan b cac vanh phan tan cua
Pb. Néi chung ki€u vo nay c6 kha nang tich tu khong
cao cac nguyén té dé anh huéng dén moi truong.

3.3.2. V€ yéu t6 magma

Trong vé phong héa sialit phdt tién trén cdc dd
magma xam nhdp acid, acid-kiém: V6i phiic hé Ngan
Son, trong vo phong hoa da c6 su tich ty, lam giau cua
mot s6 nguyén t6 Pb va bén trén phan bé cac vanh
phén tan ctia Pb, Zn. Véi phtic hé Phia Bioc, trong khoi
Ba Bé€ trén mit c¢6 phan bd cac vanh phén tan cta Cr;
trong khoi Ham Yén gém Pb, Zn, Cu va bén trén phan
b cac vanh phan tan ctia Ni. Véi phtic hé Pia Ma, trong
voO phong hoa da ¢ sy tich ty, lam giau ciia mot s6 cac
nguyén t6 nhu Zn, As. T két qua trén cho thay, trong
cac thanh tao dat va vé phong hoa néi trén thuong co
su tap trung cac nguyén té thé anh hudng dén moi
truong la As, Pb, Zn, Cu nhung mtc do khong 16n.

Trong vé phong héa ferosialit phdt tién trén cdc dd
magma xam nhdp mafic: Trong phtic hé Nai Chua ghi
nhan dugc tich tu cao cta Cu trong vo phong hoa va
bén trén la cac vanh phan tan béc cao ctia Cu, Ni...



Khu vuc ¢6 thé dnh hudng moi trudng bdi cac nguyén
t6 Cu, Ni.

3.3.3. Ve yéu cdu tric kién tao

Dt gay: Két qua nghién ctiu cho thay, quan hé gitia
cac khai dia chat va nhiéu ranh gidi gitia cac doi tugng
dia chét trong khoi & khu vic nghién ctu l1a cac déi
trugt, voi nhiéu quy mo doi khi kha 16n. Trong dé, cac
da bi bién dang manh, c¢6 thé d6 1a nhiing kénh dan dung
dich dé tich tu tao quing hodc tip trung cao cua nhiéu
nguyén t6 c6 thé gay anh hudng dén méi trudng. Qud
trinh phong hoa ctia cac déi bién dang nay, cac nguyén
t0 tao qudng trong than quang goc hodc dugc lam giau
trong cac déi bién dang da dugc tich tu trong cac thanh
tao dit va vo phong hda bén trén. Pic diém phéan bo
cuia cac nguyén t6 trong dat va vo phong hoa ciing c6
lién quan chat ché véi cac déi nay nhu dién phén bo va
hinh dang ctia ching. Bai vay, két qua nghién ctu dia
héa dét va vo phong hoa ciing dinh huéng ra dugc dién
phéan bo, mtic do tap trung ctia cac nguyén t6 c6 thé anh
huong dén moi trudng theo cac déi. Cu thé trong khu
vic ¢o cac ciu truc nhu:

Khu vuc Dong Lac - Bdn Thi - Bang Ling (1): Noi
phan bé cac thanh tao hé ting Phu Ngii, Céc X0, Pia
Phuong, quan hé gitia cac thanh tao clia cac h¢ tang
nay dugc ghi nhin déu la quan hé kién tao béi cac déi
trugt cé quy mo kha 16n. Cac da trong dé bi bién dang
manh; cac than quang goc Pb-Zn, Sb, Au, Pi hau hét
ndm tring véi cac déi trugt nay (phuong a Kinh tuyén
dén Dong Bac Tay Nam). Tai day tép trung nhiéu vanh
phan tan bac cao ctia cac nguyén t6 Pb, Zn, Cu, As, cac
vanh c6 phuong va hinh dang kha trung véi phuong
cta thdn quang goc cling nhu phuong cau tao bién
dang trong vung. Trong vo phong héa & phan trung
tam clia cac doi trugt nay c6 su tdng cao, doi khi rat
cao ctia nhiéu nguyén té nhu Pb, As, Zn, Cu, Cd, Nj,
Cr...; muc do tap trung va ham lugng cua cic vanh
phan tan cling nhu cac nguyén t6 trong vo phong héa
ra xa khoi déi thua va giam di r6 rét (Bangl, Hinh 2).

Khu vuc Yén Lap - Ngoc Hoi (2): Day la khu vuc
thudc phan gidp ranh giéi v6i khéi Ba BE va khéi
Chiém Hoéa, quan hé gitia chiing la cac déi trugt 16n, co
pham vi rong, cac da trong déi bi bién dang manh mé.
Céc vanh phén tan Pb, Zn, than quing géc Cu, Sb, As,
Pi va kiéu vo phong hoa c6 tich tu cao ctia nguyén t6
Pb, Zn, Cu, Ni, Cd, Cr, As déu c6 phuong kéo dai nam
trung v6i phuong ctia cac déi trugt nay (4 Vi tuyén).

Khu vuc Tan Thanh - Thdi Son - Ham Yén (3):
Thudc phan giap ranh gidi ctia khoi Ham Yén phia Tay
va khoi Chiém Hoa & phia Pong, cac da trong khu vuc
bi bién dang rat manh. Cac vanh phan tan Pb, Zn, Sn,
Cu, Ni; than quing géc Pb-Zn, As va nhiing nguyén to
tich tu cao trong vé phong héa As, Cr, Zn, Ni, Cu déu
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c6 phuong kéo dai, nam trung véi phuong ctia cac déi
trugt nay (Tay Bac - Pong Nam); & phia Bic ching
ciing phan b6 xoay theo phuong ctia déi trugt (Dong
Dong Béc - Tay Tay Nam).

Khu vic Diic Xudn - Phtt Luu (4): Trén co s&
phan tich cdu tric, c6 1é ranh gidi gitia cac thanh tao
carbonat xen véi luc nguyén ctia hé tang Ha Giang &
day co thé la ranh gidi kién tao v6i phuong cdu truc la
4 Kinh tuyén, cdc da 2 bén c6 thé bi bién dang manh.
Khu vyc ¢ tap trung cta nhiéu vanh phan tan ctia Pb,
Zn, Cu, v6i phuong va hinh thai tuong dong véi ranh
gi6i trén. Hién trong vung da ghi nhan dugc mot s6
diém quang g6c Pb - Zn, Pi § phia Bac.

Tu nhiing ddc diém néu trén cho théy, sy phan bo
cua cac vanh phén tan, cac nguyén td trong vo phong
héa c6 méi lién quan chat ché véi cac déi bién dang va
ddc diém phan b cac diém quing goc, bdi vay né co
y nghia dinh huéng cho cong tdc danh gia moi truong
trong khu vuc kha tot.

Ubn nép: Trong khu vuc da ghi nhan dugc nhiéu
cac nép uén véi nhiéu quy mo, giai doan khac nhau. O
mot s6 ciu tric, nép udén da ghi nhan chiing cé moilién
quan dén ddc diém phan bo ctia cac nguyén t6 dia hoa
dat va vé phong hoa ciing nhu qudng goc trong ving
ma c6 thé gay anh hudng dén moi trudng, trong do co6
khu vuc Ban Thi dugc cdu tao bai ciu trac nép 16i kha
16n v6i nhéan la da voi, hai bén canh la da luc nguyén
xen voi va luc nguyén hat min hé tang Pia Phuong. Nép
udn cé phuong truc kéo dai a Kinh tuyén, trung véi
phuong cua cac d6i trugt Pong Lac - Ban Thi - Bang
Liang. Tai trung tam cua nép 16i phan bo kha nhiéu
vanh bac cao cung cac diém quédng gbc ctia Pb, ¢6 hinh
thdi khd dong phuong v6i phuong phat trién cua nép
uén va ddi truot noi trén.

O céc khu vuc nép udn khac, doi chd cé ciu tao kha
tuong dong nhu khu vuc Khau Tinh (Phia Béc), Tay
Quang Minh va ciing da ghi nhan dugc mdt s6 vanh
phén tan ctia Pb nén can luu y.

3.3.4. V€ yéu dia mao, dia hinh

bic diém dia hinh, dia mao ¢é anh hudng nhiéu
dén mtic d6 phong héa va chiéu day vo phong hda, ti
dé cting anh hudng dén tich tu ctia cic nguyén t6 trong
dat va vo phong hoéa trong vung. Hién trong khu vuc
da ghi nhan dugc mot s6 khu vuc dia hinh c6 bé mat
kha thoai, di véi chiing la vo phong héa kha day nhu:

Khu vic Ham Yén (2): Phan bd cac thanh tao trAm
tich hé tang Phu Ngi, Ha Giang va cdc xam nhép acid
phtic hé Ngan Son, Phia Bioc. Dia hinh & day kha thap,
thoai, chu yéu la dang do6i bat ap, dia hinh xung quanh
déu cao. Cac vo thanh tao trong khu vuc nay rat day
(ttt 5 dén hon 30 m), ddc biét 1a trong cac thanh tao
xan nhap acid. Trong vo phong hoa va dat da ghi nhan
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su tich tu cao cua nhiéu nguyén té As, Cr, Zn, Nj, Cu.

Khu viic Bang Ling (1): Phan bd cdc thanh tao trdm
tich hé tang Pha Ngii, Coc X06. Céac vo thanh tao trong
khu vuc nay cting kha day (tti 5 dén hon 15 m), véi dia
hinh xung qanh kha cao. Trong vo phong hoéa va dat
da ghi nhan su tich tu cao doi khi rit cao ctia nhiéu
nguyén t6 nhu Pb, As, Zn, Cu, Cd, Ni, Cr.

Khu vic Linh Thong (3): Phan b6 cac thanh tao xdm
nhap mafic phiic hé Nui Chuaa. Cac vo thanh tao trong
khu vuc nay rat day (tii 5 dén hon 10 m). Trong vo
phong héa va dit da ghi nhan su tich tu cao ctia nhiéu
nguyén t6 dac biét la Cu, Ni, Cr.

3.4. Dy bdo nguy co tim dn 6 nhiém méi truong
trén co sd nghién ciiu dia héa dit va vé phong héa

Trén co s& dic diém dia hoa ddt va vé phong hoa,
cung voi tién dé, dau hiéu hién c6 khac va theo quy
dinh hién hanh (QCVN 03: 2023/BTNMT), nhém
nghién ctiu dy kién phan chia cac viing trong khu vuc
ra nhiéu mtic do nguy co bi 6 nhiém khac nhau véi cac
tiéu chi sau:

Viing cé nguy co rdt cao: Phan bé tip trung nhiéu
vanh phan tan, cac vanh c6 ham lugng bac cao; c6 su

moi trudng trong khu vuc 1a Pb, Zn, As. Vuing 2A_MT
(Bang Lung): Trong vung phén bd nhiéu vanh phén
tan ham lugng béc cao ctia Pb, Zn, Cu, As va cac diém
quéng gboc Pb-Zn, Sb, Pi. Cac thanh tao vo phong hdéa
c6 su tich tu cao clia cac nguyén t6 As, Pb, Zn, Cu, Cd,
Ni, Cr, trong d6 nhiéu nguyén t6 vugt giéi han theo
quy dinh tti 1,2 - 160,1 lan. Nhiing nguyén t6 chinh c6
thé gay anh hudng rit cao dén moi trudng trong khu
vuc la As, Pb, Zn, Cu, Cd, Ni, (Cr).

Viing ¢6 nguy co cao: Vung 1B_MT (Ngoc Hoi):
Trong vung c6 cac vanh phén tan ham lugng bac viia
t6i thap cta Pb, Zn, Cu, Ni va cac diém quéing goc As,
Au, Sb, Cu, Pb-Zn, Pi. Cac thanh tao vo phong hoéa c6
tich tu cao ctia nguyén t6 As, Zn, Cu, Cd, Ni, Cr. Cac
nguyén t6 chinh c6 thé gay anh hudng cao dén moi
truong trong khu vuc la As, Pb, Zn, Cu. Vung 2B_MT
(Ham Yén): Trong vung phan b6 nhiéu vanh phén
tan ham lugng béc cao ctia Pb, Zn, Ni, Cr, Cu va cac
diém quang goéc Pb-Zn. Cac thanh tao vé phong hoéa
co tich tu cao ctia nguyén t6 As, Cr, Cu, Ni, Pb, Zn,
nhiéu nguyén t6 trong d6 vugt quy dinh cho phép hon
1 dén vai lan. Nhiing nguyén t6 chinh cé thé gay anh

tich tu cao vugt giéi han rat nhiéu lan quy dinh hién hudng cao dén moi trudng trong khu vuc la As, Pb, Zn,
hanh ctia cac nguyén t6 trong vé phong hoa; c6 nhiéu Cu. Vung 3B_MT (Linh Thong): Trong ving phan bo
diém quing goc c6 thé gay ONMT; c6 nhiéu tién dé vd  nhiéu vanh phan tan ham lugng bac cao ctia Cu, Ni, Cr
dau hiéu khac nhu thach hoc, cac d6i bién dang, uén  va cac diém quang géc Ti, Cu. Cac thanh tao vo phong

nép, cac thanh tao magma, dia hinh, dia mao.

Viung c6 nguy co cao: Phan bo tap trung nhiéu vanh
phan tan, cac vanh c¢6 ham lugng trung binh dén cao;
c6 sul tich tu cao vuot gigi han nhiéu lan quy dinh hién
hanh cta cac nguyén t6 trong vo phong hoa; c6 cac
diém quing goc c6 thé gay ONMT; c6 cac tién dé va
dau hiéu khac nhu thach hoc, cac déi bién dang, uén
nép thuén lgi tao quang, cac thanh tao magma, dia
hinh, dia mao.

Viing c6 nguy co: Phan bé tap trung mot s6 vanh phan
tan, cdc vanh c6 ham lugng trung binh dén thap; c6 su
tich tu cao vugt gii han theo quy dinh hién hanh cta
mot s6 nguyén t6 trong vo phong hda; c6 hodc khong co
céc diém quing géc cd thé gy ONMT; c6 mot s6 tién dé
va dau hiéu khac nhu thach hoc, cac déi bién dang, uén
nép thuan lgi tao quéng, dia hinh, dia mao.

Tt cdc tiéu chi trén, nhdm nghién ctiu da phan chia
vung nghién ctiu thanh cac viing c6 nguy co khac nhau
nhu sau (Hinh 2, Bing 2), cu thé:

Viing c6 nguy co rdt cao: Vung 1A_MT (Dong
Lac): Trong vung phén bd nhiéu vanh phéan tan ham
lugng bac cao ctia Pb va cac diém quang géc Pb-Zn.
Cac thanh tao vé phong héa c6 sy tich tu cao ctia cac
nguyén t6 As, Pb, Zn, Cu, Cd, Ni, Cr; nhiéu nguyén t6
trong do6 vuot giéi han theo quy dinh tii 1,2 - 46,7 lan.
Céc nguyén t6 chinh c6 thé gdy anh hudng rat cao dén
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héa c6 tich tu cao cua nguyén t6 Cu. Cac nguyén to
chinh c6 thé gay anh hudng cao dén méi trudng trong
khu vyc la Cu, Nj, Cr.

Viing ¢6 nguy co dnh hudng: Vung 1C_MT (Xuan
btc): Trong viing phan b6 mot s6 vanh phéan tan ham
lugng bac cao véi dién tich nhé ctia Pb, Zn, Cr va cac
diém quéing géc Pb-Zn. Cac thanh tao vo phong héa
c6 tich tu cao ctia nguyén t6 As, Cr, Ni, Cu, Zn. Nhiing
nguyén t6 chinh c6 nguy co gay anh hudng dén moi
truong trong khu vuc la Pb, Zn (Cr). Vung 2C_MT
(Quang Minh): Trong vung phan b6 mét s6 vanh phan
tan ham lugng bac trung binh - thap, véi dién tich
viia phai ctia Cu, Ni. Cac thanh tao vo phong héa cé
tich tu cao clia cac nguyén t6 As, Cr, Cu, Ni, Pb, Zn,
trong d6 cac nguyén t6 As, Cr vugt quy dinh 1,1 - 1,3
lan. Nhiing nguyén t6 c6 nguy co gay anh hudng dén
mdi trudng trong khu vuc la As, Cu, Cr. Ving 3C_MT
(Nang Kha): Trong vung phan b6 moét s6 vanh phan
tan ham lugng bac trung binh - thap, véi dién tich nho
cta Pb, Zn, Cu va cac diém quing géc Pb-Zn, Au, Sb.
Céc thanh tao vo phong héa cé tich tu cao cua nguyén
to As, Cr, Cu, Ni, Pb, Zn. Nhiing nguyén t6 c6 nguy co
gay anh hudng dén moi trudng trong khu vuc la Pb,
Zn, (Cu, As). Vung 4C_MT (Hoa An): Trong ving cé
cac vanh phén tan ham lugng bac viia t6i thdp - trung
binh cua Pb, Zn, Cr, Cu, Ni va cac diém quing géc Pb-
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Zn, Sb, Au, Pi. Cac thanh tao vo phong hoéa c6 tich
tu cao ctia nguyén t6 As, Cr, Ni, Cu, Zn, trong d6 cac
nguyén t6 As vugt quy dinh 2,0 1an. Nhiing nguyén t6
c6 thé nguy co gy anh hudng dén moi trudng trong
khu vyc la As-Pb-Zn- (Cr).

3.5. Thdo ludn

Viéc ham lugng cac nguyén t6 c6 thé gay anh hudng
dén moi truong tap trung rat cao trong mot so ki€u
vo phong héa ctia cac thanh tao hé tang Coc X0, Pia
Phuong hay trong cc bai thai ciia mo va nha mdy tuyén
quang Pb-Zn khu vyc Chg Don. Tuy nhién, cong tac
nghién ctiu, danh gia moi trudng trén cac ddi tugng nay
thuc su chua dugc quan tam, vi vay can luu y.

Do mtic d nghién ctiu con han ché vé mat do lay
mau, phuong phap phén tich (cac két qua trong do vé
1:50.000), nén viéc nhan dinh vé méi lién quan ctia cac
nguyén té trong dat va vo phong hoa véi yéu té trong
khu vuc cting nhu phén chia viing mtc do nguy co 6
nhiém mdi chi & muc do s6 bd, d€ chinh x4c hon, can
dau tu nghién ctu chi tiét hon.

4. KET LUAN

Két qua nghién ctiu dia hoa dat va vo phong hoa cho
théy, khu viic Ham Yén - Ba B€ tip trung nhiéu nguyén
t6 c6 thé anh hudng dén mai truong nhu Pb, Zn, Cu,

Ving diit loai IT theo phan chia ciia QCVN 03:2023 BINMT
Ving dt leai ITI theo phin chia cia QCVN 032023 /BTNMT

|“‘”‘T‘| P Tl cle e g Fok }( Dt ghy phihn clia Kb cdu i

Ving co cic nguyén 1o ¢o aguy co ¢o the anh hwdng wi
méi rubng: C MT3: o hidu ving: Pb, Zn, (As) nguyén 1o cé
the giy inh huéng

Cd, Cr, As, Ni. Tuy theo dic diém, d6i tugng cdu thanh
1én khéi ciu truc ma muc do tich tu loai nguyén t6 va
ham lugng c6 khac nhau. Cu thé, trong cac thanh tao
luc nguyén hat viia va luc nguyén carbonat, luc nguyén
hat min h¢ tang Coc X6 tich tu nhiéu nguyén t6 véi
ham lugng cao, mot s noi rat cao so véi cac thanh tao
khéc, dac biét 1a khu vuc Ban Thi - Bang Lung va ciing
phu hgp trong dé da ghi nhan nhiéu vanh phén tan
cung qudng goc cua Pb-Zn, Cu, Sb, Ag, Pi... Tiép dén
la cac thanh tao luc nguyén hat min hé tang Ha Giang,
khu vuc Chiém Hoa va thdp hon cac thanh tao khéc
trong khéi Chiém Hoéa. Két qua nghién ctiu ciing da
xac dinh dugc su tich tu cao cac nguyén t6 trén cd lién
quan chdt ché vao cac yéu té nhu thach hoc - dia tang,
magma, dit gay, uén nép, dia hinh - dia mao. Trén co
s& tiéu chi vé dac diém dia hoa dit, dia hoa vo phong
héa va tién dé, dau hiéu khac cung mic do vuot gisi
han theo quy dinh hién hanh, nhém nghién ctu du
kién phan chia cac viing trong khu vuc ra nhiéu muc
dd c6 nguy co bi 6 nhiém khac nhau véi tiéu chi: (i)
Vung c6 nguy co rit cao, gom 1A_MT (Pong Lac),
v6i nguyén té Pb, Zn, As; 2A_MT (Bing Lung), véi
nguyén té Pb, As, Zn, Cd, Cu, Ni, (Cr); (ii) Vung c6
nguy co cao, gobm 1B_MT (Ngoc Hoéi), véi nguyén t6
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As, Pb, Zn, Cu; 2B_MT (Ham Yén), véi nguyén t6 As, Pb, Zn, Cu
; 3B_MT (Linh Thong), v6i nguyén t6 Cu, Ni, Cr; (iii) Vung c6
nguy co, gbm 1C_MT (Ban Ba), v6i nguyén té Pb, Zn (Cr); 2C_
MT (Quang Minh), véi nguyén t6 As, Cu, Cr; 3C_MT (Nang Kha),
v6i nguyén t6 Pb, Zn, (Cu, As); 4C_MT (Hoa An), v6i nguyén td
As-Pb-Zn- (Cr). Trong nhiing viing ndi trén, khu vic Déng Nam
(Bang Lang, Ban Thi) - noi phin bd nhiéu diém khodng san, nhiéu
vanh phan tan nguyén t6 bac ham lugng cao va trong vé phong
héa c6 nhiéu nguyén t6 vugt muc cho phép rat nhiéu lan, tiém
4n nguy co cao nhdt, dic biét la trong cac thanh tao luc nguyén
carbonat, luc nguyén hat vita hé ting Coc X0. Do dién phéan bo
rong cac doi tugng gay 6 nhiém cting nhu su phan bé tiép giap kha
gan khu dan cu, vi thé cac co quan, don vi chtic nang cin phai c6
quy hach trong viéc khai thac quing hodc cong tac tai dinh cu, dé
van dong déan cu roi khoi viing cé nguy co cao.

2t - 2 8 ae®
ey L T " oA
Om IOm
AsCr.
CuNL
Pb.Zn
5m {1 5m
10m ] 10m

Hinh 3. Mat cat vé phong héa theo dudng MN (vi tri trén so do
Hinh 2. Géc Déng Nam), thé hién sy tich tu cdc nguyén t6 trong cdc
thanh tao vé phong héa trén cdc doi tugng dia chdt khdc nhau, cé thé
g4y ONMT khu viic Ham Yén - Ba B (ky hiéu trén mdt cdt dugc chii
thich tai Hinh 2)

Loi cam on: Nghién ciiu sii dung két
quad ctia Dé tai “Nghién ciiu dé xudt quy
dinh ky thudt lap ban dé dia héa ddt va vé
phong héa da muc tiéu ty 1é 1/250.000”,
Ma s6: TNMT. 2024.02.05. Nhom nghién
ctiu chan thanh cdm onm
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Bang 2: Thong ké ddc diém cac viing c6 nguy co bi 6 nhiém khu vuc Ham Yén - Ba B€

S6 hiéu | Cac nguyén td cd tich tu cao trong C?C vanh P ha:1 Cac diém C’a ¢ nguyen to Muic d¢
vin, vo phong hoa tan nguyén to quéng gdc Ot iy nguy co
8 8 phén bo) g & hudng suy

Pb (6,7 - 46,7), Zn (1,5 - 3,2), As
1A-MT (12 - 1,8), Cu, Cd, Ni, Cr Pb Pb-Zn Pb, Zn, As

Pb (1,5 - 160,1), As (1,1 - 125,8), Rit cao
2AMT | Zn(1,3-542), Cd (45-149), Cu | Pb,Zn,Cu,As | Pb-Zn,Sb,Pi [ P2 ﬁiﬁz?’cf)d’

(1,2-1,7),Ni (2,9), Cr (1,1) >
. . As, Au, Sb,
1B-MT As, Zn, Cu, Cd, Ni, Cr Pb, Zn, Cu, Ni Cu, Pb-Zn, Pi As, Pb, Zn, Cu
As (1,1 -5,2),Cr (1,1 -1,7), Ni . Cao

2B-MT (1,7), Zn (2,9), Cu (1,01), Pb, Pb, Zn, Nj, Cr, Cu Pb-Zn As, Pb, Zn, Cu
3B-MT Cu Cu, Ni, Cr Ti Cu, Ni, Cr
1C-MT As, Cr, Ni, Cu, Zn Pb, Zn, Cr Pb- Zn Pb, Zn (Cr)
2C-MT As (1,1), Cr (1,3), Cu, Ni, Pb, Zn Cu, Ni As, Cu, Cr
3C-MT As, Cr, Cu, Ni, Pb, Zn Pb, Zn, Cu Pb-Zn, Au, Sb | PDb, Zn, (Cu, As) C6 nguy co
4C-MT As (2), Cr, Ni, Cu, Zn Pb, Zn, Cr, Cu, Ni | © bAlZl“i,iSb’ As-Pb-Zn- (Cr)
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