Nghién ciru
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Tém tit

O nhiém méi trwong tai cdc mé khodng do cdc hoat ddng khodng san dang la vén
dé hét sikc nghiém trong, ddc biét la cac mo sulfid kim logi. Su tao thanh dong thai axit
mé va phdn tdn cdc kim loai ndng gdy é nhiém méi trwong kéo dai, vi du dién hinh la
mé pyrit Minh Quang thudc xd Minh Quang, huyén Ba Vi, thanh phé Ha Néi. Bai bdo
sur dung cdc phuwong phdp nghién cuu nhu khao sat, phan tich thanh phc”in hoa hoc
bang phwong phdp hdp phu nguyen tir (AAS) va tinh todn axit - bazo. Két qua cho thay
méi trieong nuwdc va méi truong dat bi é nhiém nghiém trong. Nguyén nhdn 6 nhiém

moi truong la do cdc hoat dong khodng san.

Twr khoa: Dong thai axit mo; O nhiém kim loai nang; M9 pyrit Minh Quang.
Abstract

Environmental characteristics and acid mine drainage formation in Minh Quang
pyrite, Ba Vi district, Hanoi City

Environmental pollution due to mining activities is a very serious problem,
especially at metal sulfide mines. Acid mine drainage formation and the dispersion of
heavy metals cause long-term environmental pollution and a typical example of that
is at Minh Quang pyrite mine in Minh Quang commune, Ba Vi district, Hanoi City.
This paper uses research methods such as methods of surveys, chemical composition
analysis by atomic adsorption method (AAS) and acid - base calculation were used
in this study. The results showed that the water and soil environment was seriously

polluted. Mining activities were the main cause of environmental pollution there.
Keywords: Acid mine drainage; Heavy metal pollution; Minh Quang pyrite mine.
1. Pit van dé chu yéu 1a qua cac dong nudc mat [5, 6,

O nhiém moi truong dang 1a van dé 9]. Qua trinh gay 6 nhiém cé thé dién

toan cau, c¢6 nhiéu nguyén nhian gy 6
nhiém méi truong, trong d6 6 nhiém moi
truong tir hoat dong khoang san 1a van dé
hét st nghi€m trong, dac biét la cac mo
sulfid kim loai. Cac mo khoang san sulfid
khi dién ra cac hoat dong khai thac, tuyén
khoang, d6 thai s& ¢ nguy co lam phat
sinh dong thai axit mo va lam phan tan
cac chat doc hai, kim loai ning vao moi
truong [1, 2, 4]. Cac nghién cuu trong
va ngoai nudc da chi ra rang con duong
phan tan cac chét doc hai vao méi truong

ra t6i hang traim nam, né khong chi dién
ra trong qua trinh khai thac ma sau khi
két thuc khai thac sy 6 nhi®m van con rét
nguy hiém. Dién hinh cho cic mo gy 6
nhim moi truong sau khi két thuc khai
thac ¢ Viét Nam c6 thé ké dén mo pyrit
Minh Quang.

2. Khai quat vé mé pyrit Minh Quang

2.1. Dic diém tw nhién

Minh Quang 1a xd Mién nii nim &
suon Tay nai Ba Vi, véi dién tich tu nhién
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2790,94 ha. Cach trung tam huyén Ba Vi
trén 34 km, cach trung tim thanh phd Ha
Noi 82 km.

Khu vuc nghién ctru chu yéu cé dia
hinh nuai thép va trung binh, cé dg cao tuyét
doi tir 100 m - 1000 m, hau hét céc doi déu
c6 dinh tron va suon thoai (Hinh 1).

Vung nghién ctru ¢6 khi hau nhiét déi
gié mua, mang tinh chit cia ving trung du
va mién nti. C6 2 mua rd rét: mia mua va
mua khd. Nhiét d¢ trung binh hang nam
kha cao: 20 - 22 °C. Lugng mua trung binh
hang nam vao khoang 1500 - 2000 mm va
phan bb khong déu trong nam.

Hinh 1: Vi tri mo pyrit Minh Quang

2.2. Diic diém dia chit khodng sin

Mo Pyrit Minh Quang nam & suon
Tay nii Ba Vi trén dia phan xa Minh
Quang, Ba Vi, Ha N§i voi trit lugng quang
khoang 140.000 tin. Bai thai va bai chta
quang cii ndm ¢ chan nui gan dudng 6 t6
1én dén Trung.

2.3. Tinh hinh hoat dong khodng
sdan va hién trang moi truong

Mo pyrit Minh Quang cé 7 than
quang, trong do cac than I, II cé gia tri
hon ca. Tai day da va dang tién hanh khai
thac pyrit, than quing chinh phat trién kha
on dinh dai 1.000 m, day 2 - 3m, nhung
thanh phan lai bién d6i khong 6n dinh.
Than quéng dang 16p trong da phun trao
hé tang Vién Nam kéo dai 800 - 2600 m,
rong 40 - 70 m, day c6 khi té1 9,3 m [7].
Trong quang co6 pyrit dac sit, ngoai ra
con co sphalerit, galenit, chalcopyrit. Trit
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lugng cua mé udce tinh khoang 400.000
tan, mdi nam khai thac khoang 20.000 tin.

Khu mo nay da dugc Cong ty Khoang
san 3 thudc Tong cong ty Khoang san dua
vao khai thac tir nhimg nam 80 va 90 ciia thé
ky trudc nhdm cung cap quing dé san xuat
axit sunfuric tai nha mdy Superphosphat
Lam Thao. Truéc ddy md pyrit Minh
Quang dugc tién hanh khai thac va tuyén
quang pyrite dé cung cap nguyén liéu cho
nha may Superphosphat Lam Thao. Vao
nhitng nam 90 cuia thé ky trude, do nha may
Superphosphat Lam Thao ngung su dung
pyrit chuyén sang ding lwu huynh lam
nguyén liéu nén mo da ngung hoat dong.
Viéc dong ctra mo khong chi trong dén viée
bao vé moi trudng sau khai thac da dé lai
nhiing hau qua xau t6i moi truong, dac biét
14 téi méi trudng nudc va dat.

Trong khu vire mo, ¢6 subi Minh Quang
chay theo huéng Pong Nam - Tay Béc ra
song Da. Pay 14 dong sudi duy nhét trong
khu vuc nghién ctru, dong thoi ciing 1a dong
chay tw nhién phuc vu chii yéu cho nhu cau
tudi ti€u cia nguoi dan trong khu vuc.

Hinh 2: Qudng thdi dang dong con lai
trong khu vwe mo pyrit Minh Quang

Sau khi mé dung khai thic (nam
1999), tai bai thai cac khdi phé thai mo
tham chi 1a ca cac khéi quing déu bi bo
lai, vt ngdén ngang ngay trén mit dat
(Hinh 2). Piéu nay tao diéu kién cho su
hinh thanh dong thai axit mo xdy ra nhanh
hon, dé lai hiu qua x4u lau dai t6i moi
truong sinh thai.
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3. Cac phwong phap nghién ciru

3.1. Phwong phdp khao sdt thuce dia

Pé ¢6 nhiing sb liéu vé dic diém dia
moi trrong ma cu thé 1a méi truong dat va

Nghién ciru

moi truong nudce cia khu vuc nghién ctru.
Tap thé tac gia tién hanh nhitng hanh trinh
khao st thyc té va ldy mau dat, mau nudc
mit, nudc ngdm dé tién hanh danh gia va
phan tich céc chi s6 moi truong.
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Hinh 4: Khdo sdt thuc dia tai mo Pyrit Minh Quang

3.2. Phwong phdp phan tich nhanh

Phuong phép danh gia nhanh tai hién
truong dya vao cac chi s6 nhu mau sic,
mui cua nude va tién hanh do cac chi sb
nhu: nhiét do, do pH, dd Eh dé danh gia
muc do 6 nhiém ctia méi trudng nudc.
Tap thé tac gia st dung thiét bi do cam
tay MI806 cua hang MILWAUKEE

3.3. Phwong phdp hip thu nguyén
tir (AAS)

Phuong phéap phd hip phu nguyén tir
AAS cho phép xéc dinh duoc gan nhu tat
ca cac nguyén to chinh (ngoai trir P) ¢6 thé
xac dinh dugc va gidi han phat hién Na, K
va Ca cuc thap. C6 nhitng phuong phép c6
thé xac dinh cac nguyén to chinh tir mot
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dung dich, mac du véi mdi nguyén t6 phai
thay dén cathod. Céc nguyén t6 vét Ba, Be,
Co, Cr, Cu, Li, Ni, Pb, Rb, Sr, V va Zn ciing
dugc xac dinh nhanh. Trong qua trinh thuc
hién, tap thé tac gia st dung phuong phap
hap phu nguyén tir phan tich cac mau nudc
cua thi nghiém va mau nudc léy tai thuc
dia, mau dia hoa dat tai khu vuc nghién
ctru. Cac mau duoc tién hanh tai Trung tam
phan tich thi nghiém dia chat - Tong cuc
dia chit va khoang san Viét Nam.

3.4. Phwong phap thi nghiém tinh
todn axit - bazo

Pé tinh toan kha nang tao axit, tap
thé tac gia tién hanh cic thi nghiém dé
tinh todn cac chi sd: Kha nang tao axit
t6i da (MPA); Kha nang trung hoa axit
(NAC); Kha nang thuc tao axit (NAPP);
Kiém dinh kha ning tao axit (NAG) [3].

- MPA: Kha nang tao axit ti da duoc
tinh bang phuong phép phéan tich ham
luong luu huynh c6 trong mau [3].

- ANC: Kha ndng trung hoa axit
dugc xac dinh bang phuong phap 1iy mau
da vay quanh tai khu vuc nghién ctu sau
dd phan tich ham lugng cac khoang vat
co6 kha nang trung hoa axit nhu cacbonat
dé xac dinh kha nang trung hoa axit ciia
mau. Kiém nghiém kha ning trung hoa
bang cich nghién nho mau sau d6 ding
axit H,SO, cho phan {mg v6i mau, chuan
hoa vé pH = 7 d¢€ tinh toan lugng axit da

tiéu ton tir @6 tinh ra kha nang trung hoa
axit cua da vay quanh [3]

- Kha néng tao axit (NAPP) dugc xac
dinh bang NAPP = MPA - ANC

Néu MPA nhé hon ANC thi NAPP
am, c6 nghia 1a mau c6 thé c¢6 du ANC
dé ngan ngira sy tao ra axit. Trai lai, néu
MPA vugt qua ANC thi NAPP s¢€ duong,
tire 1a vat lidu ¢6 thé thude loai sinh ra
axit. NAPP dugc bicu dién theo don vi la
kg H,SO,/t [3].

- Ty 16 ANC/MPA la ty s6 giira kha
nang trung hoa axit va kha nang tao axit
t6i da.

- Kiém dinh kha nang tao axit (NAG)
tac gia tién hanh liy miu hoa nhom tai
cac khu vuc c6 nguy co phat sinh dong
thai axit mo, sau d6 tién hanh thi nghiém
dé do luong axit H,SO, sinh ra [3].

4. Két qua va thao luin

4.1. Cdc két qui phin tich méi
truong nwoc mdt

Két qua do cac chi s6 méi trudng tai
thuc dia va két qua phan tich ham luong
cac kim loai nang trong cidc mau nudc
mat cho théiy nudc mat khu vue mo Pyrit
Minh Quang c¢é d6 pH rat thap, thé oxi
hoa khtr Eh cao, ham lugng céac kim loai
nang rat cao, vuot nhiéu 1an so véi tiéu
chuan cho phép. Két qua dugc téng hop
tai Bang 1 nhu sau:

Bing 1. Két qud phén tich ham lwong kim logi néng trong moi truwong nwdéc mét khu vue

mo Ppyrite Minh Quang

R Ki hiéu mau QCVN 08-
Thong .
I Don vi MT:2015/
0 NMQ.01 | NMQ.02 | NMQ.03 | NMQ.04 | NMQ.05 | NMQ.06 BTMNT
Nhiétdé | (°C) 32,2 31.4 31,5 31,7 32,1 31,9 -
pH 2,1 2,23 2,14 3,56 4,02 4,13 5,5-9
Eh (mV) 620 624 571 481 437 369 -
EC (uS) 3211 3016 3023 1890 1246 1047 -
Fe mg/l | 1341,1 | 1234,03 | 114578 | 546,23 456,38 389,08 1,5
14
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A Ki hiéu miu QCVN 08-
Thong | o vi MT:2015/
56 *| NMQ.01 | NMQ.02 | NMQ.03 | NMQ.04 | NMQ.05 | NMQ.06 | pooe oo
Cu | mgl | 087 0,74 0,59 0,42 0,23 0,14 0,5
Pb | mgl | 0,68 0,62 0,57 0,49 0,34 0,25 0,05
cd | mgl | 052 0,48 0,43 0,34 0,31 0,27 0,01
Zn | mgl | 53,63 5132 | 4228 3,23 2,64 2,36 1,5
Mn | mgl | 8436 88,16 | 77,72 | 53,36 56,11 46,33 0,5
As | mgl | 0,148 0,171 0,083 0,071 0,023 0,091 0,05
Hg | mgl | 0,0656 | 0,0734 | 00623 | 00571 | 0,009 | 00512 | 0,001

Hinh 5: Dong thai axit mo tai khu vuwc mo

pyrit Minh Quang

Bing 2. Két qud phén tich cdc chi tiéu trong méi trwong dit

dit

Chii thich: (-) khong quy dinh
4.2. Két qua phan tich méi truwong

Két qua phén tich chi tiéu cac kim

tai Bang 2 nhu sau:

loai nang trong dt khu vire mo Pyrit Minh
Quang cho thidy ham lugng cic nguyén
t6 kim loai nang rat cao vuot nhiéu lan
chi tiéu cho phép. Két qua phan tich ham
luong cac mau trong dat duoc tong hop

Thng | o . Ky hi¢u miu QCVN 03-
50 ' |PMQ.01 [ DPMQ.02 | PMQ.03 | PMQ.04 | PMQ.05 | PMQ.06 | MT:2015/BTNMT
Fe |mg/kg | 4578,1 | 5237,8 | 5012,9 | 4987,5 | 35873 | 3211,6 -

Cu |mgkg| 1459 | 123,1 | 1185 | 1083 | 96,14 | 87,34 100
Pb |[mgkeg| 2511 | 1492 | 1248 | 1172 | 8845 | 82,16 70
Cd | mgkg| 224 1,96 1,78 1,34 1,27 0,85 1,5
Zn | mgkg| 411,6 | 350,1 | 348,1 | 3286 | 2981 | 2356 200
Mn |mgkg| 1314 | 1562 | 1559 | 843 77,6 61,2 -
As |mgkg| 46,72 | 52,01 | 393 273 33,5 38,1 15
Hg |mgkg| 1,087 | 0819 | 0934 | 0,742 | 0511 | 0216 -

4.3. Két qua tinh todn axit - bazo

Chii thich: (-) khong quy dinh

Bing 3. Két qud thi nghiém va tinh todn axit - bazo

M quine 14 Luwu huynh NAPP Ty 1€ ANC/ NAG Tiém ning
Uang’AY | culfua (%) | (kgH,SO,/4) | MPA | (kgHSO) | tao axit
Mau [y tai bi thai 6,12 192,7 0,012 145 Rt cao

Pé tinh todn kha ning tao axit mo, nghién ctru dé tién hanh phan tich va thi

tap thé tic gia da tién hanh 14y mau gop tai nghiém dé tinh toan cac chi s6 vé kha ning

céc bai thai va mau d4 vdy quanh khu vuc  sinh axit, kha nang trung hoa axit. Két qua
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thi nghiém cho thay cac bii thai con sot lai
cua mo pyrit Minh Quang c6 kha nang sinh
axit rat 1on. Két qua thi nghiém duoc tong
hop trong Bang 3 nhu sau:

5. Két luan

Tir cac két qua phan tich trinh bay &
trén, nhom téc gia nhan thdy dong thai axit
mé van ton tai va truc tiép anh huong dén
chat luong moéi truong khu vuc nghién
ctru. Moi truong nude mat va moi trudng
dat dang bi 6 nhiém boi cac kim loai
ndng: Fe, Cu, Pb, Cd, Zn, Mn, Hg. Ham
luong kim loai ning trong dét va nudc rat
cao, vuot nhiéu lan quy chuin cho phép.
Nguyén nhén chinh din dén tinh trang 6
nhiém kim loai ning tai khu virc mo Pyrit
Minh Quang chinh la do cac bai thai chua
duogc xu ly, qua trinh oxi hoa cac khodng
vat tai cac bai thai tao thanh dong thai axit
va phan tan cdc kim loai ndng vao moi
truong.

Loi cam on: Nhom tac gia xin gui
101 cam on Ban quan ly dé tai “Nghién ciru
xdy dung mé hinh phdt tan cdc kim logi
ndng vao moi truong khu vuc co khoang
san sulfur”, md sé6: TNMT.2021.562.01
thudc “Chucong trinh phdt trién khoa hoc
co ban trong linh vue Khoa hoc trdi dat
theo Quyét dinh s6 562/QD-TTg ngay 25
thang 04 nam 2017 cua Thu twong chinh
phit. Ma s6 chwong trinh: 5627 di cung
cdp cho tdc gia cdc s6 lidu nghién ciru.
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