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Tém tat:

O nhiém méi truong nudc dang cé xu hudng gia ting va la vin dé ddng bdo dong & Viét Nam ciing nhu thé
gi6i. Qud trinh cong nghiép héa, bién doi khi hdu ciing cdc hoat dong san xudt lang nghé da va dang tao ra
nhiéu chdt gdy 6 nhiém nudc ¢ Viét Nam. Nghién ciiu trinh bay su phéin bé As, Pb, Cu, Zn trong moi truong
nudc va ddnh gid ddc diém 6 nhiém kim logi ndng tai lang nghé Dong Mai; sii dung phép phan tich thong ké
da bién dé ddnh gid cdc ddc diém 6 nhiém As, Cu, Zn, Pb trong moi trudng nudc tai lang nghé bdng viéc sii
dung cdc chi s6 ddnh gid nhu chi s6 kim loai (MI), hé so lam giau (EF), yéu 0 rui ro sinh thdi tiém dn (ERF)
va hé s rii ro sinh thdi (ERI). Nghién citu cho thdy phép phdn tich thong ké da bién nay cé y nghia quan
trong trong viéc xdc dinh nguon va xudt xit 6 nhiém. Ddng chil y la tdi lugng Ion ciia cdc nguyén té (As, Cu,
Zn) va Pb trong nuéc dugc phdn dnh bdi hai thanh phdn chinh PCI va PC2 (theo phuong phdp phan tich
thanh phdn chinh) ciing vdi nhiing bién dong theo mia cho thdy cd hai nguon 6 nhiém dia sinh va nhan sinh
la nguon goc phat sinh chii yéu doi véi chi s6 kim logi (MI) va hé sé lam giau (EF). Mdc dii yéu t6 rii ro sinh
thdi tiém dn va chi s6 riii ro sinh thdi ciia nuéc mdt ciing nhu trong nuéc ngdm lin lugt tuong ving déu dat &
miic thap (ERF < 40 va ERI < 150) va (ERF < 40), nhung do ddc tinh khé phdn hity va khd ndng tich lity cao
nén van luén ton tai cdc nguy co rii ro tiém dn tdc dong tiéu cuc dén hé sinh thdi. Trén co s6 d6, nhém tdc
gid kién nghi can thuc hién mot chuong trinh nghién ciiu toan dién va chi tiét vé ham lugng kim logi ning
trong nudc 6 mét khu vuc rong hon dé xdc dinh tong thé, chi tiét vin dé lién quan dén 6 nhiém kim loagi ndng,
nhdm xdy dung ké hoach khdc phuc va cdc gidi phdp ngdn ngiia 6 nhiém hiéu qud hon.

Tix khéa: Kim logi ndng, tdi ché dc quy (chi), hé s6 lam giau, yéu t6 rii ro sinh thdi tiém dn, hé s6 rii ro sinh thdi.
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Assessment of Pollution Characteristics of "As, Pb, Cu, Zn"
in Water in Dong Mai Craft Village (Hung Yén)
Using Evaluation Indices

Abstract:

Water pollution is on the rise and an alarming problem in Vietnam as well as all over ther world. The process of
industrialization, climate change and craft village production activities have been creating many water polltants
in Vietnam. This topic has presented the distribution of As, Pb, Cu, Zn in the water environment and evaluated the
characteristics of heavy metal pollution in the Dong Mai craft village. We used the multivariate statistical analysis
to evaluate the characteristics of As, Cu, Zn, Pb contamination in this village’s water environment by using the
evaluation indices such as Metal index (MI), Enrichment factor (EF), the potential ecological risk factor (ERF) and
the potential ecological risk index (ERI). This study has shown that the classical multivariate statistical analysis
is significant to identify contamination sources and origin. It was notabled that the high loading of (As, Cu, Zn)
and Pb in water, which reflected by the two main components PC1 & PC2 (according to the principal component
analysis method), along with the seasonal variations was indicative of both geogenic and anthropogenic pollution
as primary sources in terms of MI and EE. In this study, although the potential ecological risk factor and ecological
risk index of surface water as well as ground water were at low level (ERF < 40 and ERI < 150) and (ERF < 40),
respectively, but due to its properties’ difficulty in degrading and high accumulation ability, there has been always
the potential risks that negatively impacted the ecosystem. Therefore, the authors recommended that the need for
a comprehensive and detailed research program on heavy metal content in water in a wider area to identify the
magnitude and detailed issues related to heavy metal pollution for the development of more effective remediation
plans and pollution prevention solutions.

Keywords: Heavy metal, Pb battery-recycling, enrichment factor, the potential ecological risk factor; the potential ecological risk index.
JEL Classifications: K32, Q53, Q51.
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1. GIOI THIEU

Cac nguyén t6 vi lugng trong nudc rat khoé phan
hty va c6 doc tinh cao, ddc biét la su tich tu qua mtc
cac nguyén to vi lugng doc hai khong chi de doa dén
su an toan cua dong vat khong xuong song va cac loai
ca trong hé sinh thai ma con gay ra nhiing anh huéng
nghiém trong dén stic khde con ngudi (Alexakis et al.,
2021; Liu et al., 2021). Mot s6 nguyén t6 vi lugng cuc
ky doc hai ngay ca khi dat ham lugng thip, chdng han
nhu As va Pb (Carlin et al.,, 2016). Tiép xuc v6i Pb c6
thé gy ton thuong nghiém trong dén thén, gan, hé
than kinh Trung uong, hé thong mau (Huang et al.,
2012) va Pb da trd thanh mot trong s6 67 nguyén td
gay nguy hai hang dau trén toan cau dan dén nhiéu
can bénh (Lim et al., 2010).

Viét Nam dugc ghi nhan dat mtc ting trudng
kinh té cao thii tdm & chau A (International Monetary
Fund, 2011) va c6 nhu cau st dung tai nguyén kha
cao. G Viét Nam, “lang nghé” dugc dinh nghia 1 cdc
lang nong thon co6 cac hoat dong thu cong va phinong
nghiép thu hut sy tham gia ctia it nhéit 30% tong s6
ho gia dinh va tao ra it nhat 50% téng thu nhap ctia
ngoi lang d6. Nguoi ta udc tinh rang c6 90 lang nghé
tht cong tai ché rac thai phan bd trén toan quoc, chu
yéu & phia Bic (URENCO Environment, Vietnam,
2007). Tuy nhién, & hiu hét cac lang nghé, hoat dong
san xudt phat trién ty phat, quy mo ho gia dinh, cong
nghé san xudt lac hu, giy ra vin dé 6 nhiém moi
truong, anh hudng truc ti€p dén mai trudng. Lang
nghé tai ché ac quy lay chi & thon Dong Mai cling
khong phai la ngoai 1.

Dong Mai la mét ng6i lang & phia Bac Viét Nam,
da va dang tai ché ac quy lay chi trong nhiéu nam.
Mot bao céo tai dia phuong cho biét, trong tong s6
715 ho gia dinh thi ¢ it nhat 61 ho tham gia vao hoat
dong tai ché chi, tong s6 hon 500 cong nhan (UBND
xa Chi Dao, Bdo cdo tinh hinh kinh t€ - x4 h6i nim
2015). Bao cdo cua Téng cuc Moi trudng nam 2008
dua raloi canh bao la nguoi dan lang nghé Dong Mai
c6 thé mit t6i 10 ndm tudi tho do chju anh hudng
cta 6 nhiém moi truong. Ham lugng kim loai trong
nudc va nguy co anh hudng dén stic khoe tai lang
nghé tai ché ac quy ldy chi Déng Mai chua tting dugc
nghién ctiu va bao cao day du. Nhan dinh tinh hinh
tai Dong Mai va danh gia ddc diém tinh trang phoi
nhiém cuia ngudi dan lang nghé noi day 1a can thiét.

Céc chi s0 chat lugng nudc dong vai tro then chot
trong viéc danh gid miic d6 6 nhiém va rai ro tiém
4n lién quan dén kim loai nang trong ngudn nudc.
Trong s6 nay c6 chi s6 kim loai (MI), mét thong s
xem xét ndng do cua cac kim loai nang riéng biét
trong cdc mau nudc. MI tryc tiép do ludng miic
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do nghiém trong ctia 6 nhiém bang cach danh gia
ndng do kim loai lién quan dén gia tri ndong do toi da
cho phép (MAC) ctia chung. Tém lai, MI vugt tréi
trong viéc xac dinh cac kim loai vugt qua gidi han
quy dinh. Mt khac, MI cung cip thudc do truc tiép
vé muc d6 nghiém trong cta 6 nhiém, dic biét hiéu
qua trong viéc xac dinh cac kim loai c6 nguy co cao
doi véi stic khoe. Hé s6 lam giau (EF), mot thude do
dugc st dung rong rai d€ dinh lugng tac dong téi
moi truong cta hoat dong nhan tao va cling cung cap
nhiing quan diém dia héa c6 gia trj cta riéng ching.
Hé s6 lam giau (EF), nho cong thiic téng quat va phd
bién ctia no, tré thanh céng cu tuong doi don gian va
dé dang dé danh gia miic d¢ lam giau va so sanh mtic
d6 6 nhiém ctia cic moi trudng khac nhau. Yéu t6 rai
ro sinh thai tiém 4n (ERF) va hé s6 rti ro sinh thai
(ERI) dugc tinh toan dé danh gid nguy co sinh thai
tiém nang cua kim loai ndng. Pong thai, viéc tinh
toan ERF va ERI ctia cac nghién ctiu kim loai sé cung
cdp cac dii liéu khoa hoc trg gitip cho viéc dinh nghia
cac chinh sach va xay dung cac bién phap ky thuat
nham giam thiéu 6 nhiém kim loai nidng trén cac luu
vic song hay ao, ho... Nhiing yéu té nay phan anh
tdm quan trong tuong doi cla tling kim loai trong
viéc gbp phan gay 6 nhiém tong thé va nhiing tac
dong c6 hai ctia né doi véi stic khoe con ngudi cling
nhu moi trudng. Chinh vi vay, viéc st dung cac chi
s6 chat lugng nudc dang tin cdy va cac phuong phap
danh gia rui ro sinh thai la rat can thiét dé hiéu dugc
nhiing rui ro tiém 4n dd6i véi stic khde lién quan dén
ndng do kim loai nang hién dién trong mdi trudng
nudc lang nghé Déng Mai.

Muc tiéu cta nghién ctiu nham danh gia su
phan b6 As, Pb, Cu, Zn trong moi trudng nudc va
dac diém 6 nhiém kim loai ning tai lang nghé Dong
Mai d€ dua ra cai nhin tdng quan vé€ tinh hinh 6
nhiém cting nhu gitp cac nha hoach dinh chinh
sach thuc hién cac chinh sach cai thién madi trudng
tot hon, ndng cao nhén thiic clia nguoi dan vé moi
truong trong qua trinh san xudt cling nhu sinh hoat
tai dia phuong. Trong khuén khé dé tai nghién ctu
cdp co s0, lang nghé Dong Mai la mdt trong so cac
khu vuyc dugc nghién ctiu, cac kim loai nang trong
nudc la doi tugng nghién ctu, véi nd luc st dung
cac chi s6 chat lugng kim loai d€ xac dinh nguén
gbc kim loai nang, dic diém phin bd ham lugng
cua chung. Két qua danh gia sé ho trg dua ra quyét
dinh vé cac chuong trinh nghién ctiu toan dién va
chi tiét hon ntia vé ham lugng kim loai ndng trong
cac nguon nudc khac nhau tai cac lang nghé néi
riéng cting nhu cac khu vyc 6 nhiém kim loai nang
khdc cua Viét Nam noi chung.
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2. KHU VUC VA PHUONG PHAP NGHIEN CUU

2.1. Khu vic nghién ciiu

Khu vuc tai ché chi ndm & lang Déng Mai, xa Chi
Dao, huyén Van Lam, tinh Hung Yén, mién Bac Viét
Nam. Tt nhiing nam 1970, lang nghé truyén thong
bong Mai da va dang phat trién mot chu trinh tai
ché chi chuyén nghiép, bao gom xt ly pin ci, luyén
chi va sang xi. Ban dau, luyén chi dugc thuc hién bédi
cac ho gia dinh riéng 1é trong khu vuc nha va vuon.
Nam 2000, lang bat ddu st dung hé théng hat bui
chi tu ché gobm hang tram tdi 16n. Coéng suat hat ctia
hé thong nay 1a 7 tin bui chi méi dém cho méi lo
luyén. Cong nghé dot phd nay rat hiéu qua trong viéc
giam thiéu lugng chi thai ra khong khi. Tt ndm 2015,
luyén chi da dién ra tai 2 hé thong 10 luyén méi do
hai cong ty van hanh, nam cach khu dan cu tai lang
Dong Mai khoang 1 km vi céc 10 luyén ci da dong
ctia (UBND xa Chi Dao, Bdo cdo hang nam, 2015).

2.2. Phuong phadp nghién ciiu

2.2.1. Phuong phdp ldy mau va phan tich

Viéc ldy mau tai Dong Mai dugc thuc hién vao
mua mua (HPS) va mua kho (LPS) nim 2015. Cac
dong nudc thai c6 thé chay ra cic nhanh song, kénh
tudi, vi tri thugng nguon va khu vuc khac c6 tuong
tac giao thoa gitia sinh thai va con nguoi da dugc
tinh dén khi lya chon cac dia diém 14y mau. Mau
nudéc dugc thu thap 2 lan/ngay (8 - 9 gi sang, 16 - 17
gid chiéu) d€ theo doi xu hudng thay d6i nong do
kim loai néng gitia ngay va dém (24 gi6). Lugng mau
nudc trung binh la 500 ml va dugc d6 day dén miéng
chai mau déloai bo khong khi c6 thé con sét lai trong
chai, tranh céc phan ting héa hoc nhu oxy héa dé
dam bdo d¢ chinh xé4c, d¢ tin ciy ctia mau. Thong tin
chung bao gom do sau giéng va dung tich ctia moi
giéng da dugc chu giéng cung cip. Cac mau dugc do
do pH bang may do pH (Horiba U52) ciing nhu do
dan dién EC, thé oxy hda khii Eh tai hién trudng (cac
gia tri do dugc da dugc ghi lai trong nhat ky thuc dia)
va sau dé dugc bdo quan bing HNO, (0,2%) dé€ dam
bao giii lai cac ion kim loai trong nuéc. Trong phong
thi nghiém, cidc mau dugc lac déu va loc bang gidy loc
nudce chuyén dung. Cac mau da loc dugc xt ly bang
axit HNO, 1% trong lo dinh mtic 100 ml.

Céc nguyén t6 kim loai ndng dugc phan tich bang
may quang pho6 khéi plasma cam tng trén thiét bi
Varian Ultramass 700 ICP-MS. Phé khéi plasma cam

ung (ICP) (MS) (ICP-MS) la mét ky thuat da nguyén
t0 st dung ngudn plasma ICP d€ phén tach chdt mau
thanh cac nguyén tt hodc ion cau thanh. Gidi han
phat hién phan tich cia may phan tich bon cuc la ti
100ppt (phan nghin ti) d6i véi Fe; dén 0,1ppt, doi véi
Cd va Pb. B¢ chinh xdc ngin han (do trong khoang
thoi gian 5 - 10 phat) la 0.5 - 2% va do chinh xac
dai han (do trong khoang thoi gian vai gio) 1a 2 - 4%
(Thermo Elemental, 2001).

2.2.2. Phan tich s6 ligu bang chi s6 chdt lugng
kim logi (MQI) trong nudc

Chi s6 kim loai (MI)

Chi s6 kim loai (MI) dugc dap dung dé phan
tich chat lugng nudc uong (Ojekunle et al., 2016),
nudc kénh muong (Goher et al., 2014) va nu6c song
(Bakan et al., 2010). Theo Tamasi va Cini, 2004, chi
6 kim loai MI dugc tinh toan theo cong thtic sau:

MI=Z%[C./ (MAC)]

Trong d6: C, 1a ndng do ctia tiing kim loai ndng
trong moi mau;

MAC 1a nong do t6i da cho phép dua trén cac
tiéu chudn cta Viét Nam.

MI dugc xem nhu la xu huéng tdng hgp duong
dai vé tinh trang chat lugng (Goher et al., 2014), cung
cap hiéu biét tong thé vé chat lugng nudc cho cac nha
hoach dinh chinh sach ciing nhu c6ng dong. Ham
lugng ctia mdt kim loai so véi gia tri MAC tuong ting
ctia nd cang cao thi chat lugng nudc cang kém. MI >
1 1a mot mtic ngudng canh bao (Bakan et al.,, 2010),
ngay ca khi gia tri C, c¢6 thé nhé hon gia tri (MAC),
d6i véi mot s6 kim loai cu thé ndo d6 (Tamasi et al.,
2004). Bang 1 dua ra cac tiéu chi phéan loai chét lugng
nudc ctia ML

Su lam giau cdc nguyén t6 (EF)

Dé hiéu vé trang thai lam giau ctia cac nguyén t6
kim loai trong mot khu vuc nghién ctu, hé s6 lam
giau (EF) da dugc st dung d€ phan tich. Chi s6 lam
giau la ti s6 gitia ham lugng nguyén t6 kim loai trong
moi trudng nudc cua khu vyc nghién ctiu va ham
lugng trung binh nguyén t6 ctia cac song trén thé gisi
(Gaillardet et al., 2014). Hé s6 lam giau (EF) la thudc
do dugc st dung rong rai d€ xac dinh miic d¢ hién
dién ctia mot nguyén t6 trong moi trudng ldy mau
da tdng lén bao nhiéu so véi do phong phu tu nhién
trung binh do hoat dong ctia con ngudi. Viéc tinh
todn cac gid tri EF tiéu bi€u nhit rat hitu ich trong

Bang 1. Phén loai chat lugng nudc dua trén chi sd kim loai (MI)

MI Xép loai Chit lugng nudc MI Xép loai Chit lugng nuéc
<03 I Rat trong (sach) 2.0-4.0 v Chiu tdc dong trung binh
03-1.0 1I Trong (sach) 4.0-6.0 \% Chiu tac dong manh
10-2.0 I Chiu tac dong nhe 560 VI Chiu tact(ilgrrllgg nghiém
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viéc danh gia mic d6 1am giau bang con s6, du la viéc
lam giau d6 do con ngudi hay ty nhién. Dya theo chi
s6 lam giau, cac diéu kién lam giau c6 thé dugc chia
thanh 6 mtc: khi EF > 100, mdi trudng lam giau di
thudng; 10 < EF < 100, mdi trudong lam giau cuc tot;
5 < EF < 10, mdi truong lam giau dang ké; 1.5 < EF <
5, moi trudng lam giau it; 0.5 < EF < 1.5, méi trudng
khong lam giau. Néu EF < 0.5, diéu nay chi ra c6 mot
su mat mat (Jie et al., 2017).

Yéu t6 rui ro sinh thdi tiém dn (ERF)

Yéu t4 rui ro sinh thai tiém 4n (ERF) ctia mot kim
loai ndng don 1é biét trudc nao dé dugc tinh theo
phuong phap ctia Hakanson, 1980 nhu sau:

E =T xC,=T x(C/C)

Trong dé: E' 1a yéu t6 rti ro sinh thdi tiém 4n ctia
mot chat 7

T' 1a nhén t6 phan ing d6 doc ctia mot chat “i”
(trong do, bang 10 déi véi As, bang 5 d6i véi Cu va Pb
va bang 1 d6i v6i Zn (Hakanson, 1980);

C'1a nhan t6 nhiém ban ctia mot chat “i”;

C', 1a ham lugng do dugc trong nudc ctia mot
chat “”;

C' 1a ham ligng tham khao nén ctia mét chat
“I (QCVN 08:2023/BTNMT va QCVN 09:2023/
BTNMT) dugc chdp nhan 4p dung cho C' trong
nghién ctiu nay As = 0.01 (mg/l), Cu=0.1 (mg/l), Zn
=0.5 (mg/1) va Pb = 0.02 (mg/1) d6i v6i nudc mat; As
=0.05 (mg/l), Cu =1 (mg/l), Zn = 3 (mg/1) va Pb =
0.01 (mg/1) doi véi nudc ngam.

Chi s6 ERF dugc tinh toan d6i v6i moi mau lap
lai, sau d¢ lay gia tri t6i thi€u, gia tri t6i da va gia
tri trung binh d€ tdng hop két qua. Theo Hakanson,
1980, rui ro sinh thai dugc chia thanh 5 muic dya trén
cac gia tri ERF: (1) ERF < 40, rti ro sinh thai tiém
an thép; (2) 40 < ERF < 80, rti ro sinh thai tiém an
trung binh; (3) 80 < ERF < 160, rti ro sinh thai tiém
4n dang ké; (4) 160 < ERF < 320, rui ro sinh thdi tiém
an cao va ERF > 320, rui ro sinh thai rat cao.

Hé sé rui ro sinh thdi (ERI)

Hé s6 rui ro sinh thai (ERI) dugc gidi thiéu béi
Hékanson, 1980 da dugc st dung rong rai dé danh
gia rii ro sinh théi tiém 4n ctia cac kim loai ning
trong cac hé thong thty sinh (Yi et al, 2011). Trong
nghién ctu nay, hé s6 ERI dugc st dung d€ danh gia
rti ro sinh thai ctia cac kim loai ndng trong nudc mat
cua lang nghé Pong Mai. Hé s6 ERI dugc tinh toan
theo phuong trinh duéi day:

ERI = 3 [(ERF) ]

Trong do: ila s6 lugng cac nguyén t6 dugc nghién
ciu.

Duia vao cac gia tri cia hé s6 ERI, rti ro sinh thai
tiém 4n dugc chia thanh 4 muc: ERI < 150, rui ro
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sinh thai thap; 150 < ERI < 300, rti ro sinh thai trung
binh; 300 < ERI < 600, rti ro sinh théi ddng ké va ERI
> 600, rui ro sinh thai rat cao.

2.2.3. Phan tich thong ké

Phan tich thanh phan chinh (PCA), cung véi
phan tich tuong quan (CA) va phan tich cum phan
cdp, da dugc chiing minh la mét phuong phap (ky
thuat) phan tich thong ké da bién hiu ich cho viéc
tiét 10 ngudn goc 6 nhiém kim loai nang (Qu et al.,
2020). Trong nghién ctiu nay, phan tich tuong quan
Spearman dugc thuc hién d€ phén tich tuong quan
gitia cac bién, ddu ctia gia tri hé s6 tuong quan chira
liéu méi quan hé 13 tuong quan thuin hay nghich,
trong khi gia tri tuyét d6i ctia hé s6 tuong quan chi
ra do bén cua quan hé tuyén tinh nay. PCA thuong
xuyén dugc st dung trong viéc nén di liéu dé€ xac
dinh cac yéu t6 chung (cac thanh phan chinh va PCs)
ma viéc nay giai thich hau hét phuong sai quan sat
dugc trong mot s6 lugng 16n cac bién bi€u hién. Bo
PCs truc giao mdi, da dugc thu nho bséi PCA dugc
sap xép theo thu tu gidm dan. PCA dugc thuc hién
v6i phép xoay “varimax” cua cac tai lugng thanh
phan dugc tiéu chuin héa dé t6i da hoa su bién thién
gitia cac bién theo tling yéu t6 (Abdi et al., 2010). Gia
tri ddc trung ctia tiing yéu t6 nay thé hién cuong do
phuong sai clia cac bién dién giai va duy nhat cac gia
tri ddc trung > 1.0 dugc xem xét dén trong nghién
ctiu nay. Phép phén tich cum phén cip (HCA) c6 thé
dugc st dung trong viéc nhom dii liéu thanh cac phan
16p theo dic diém, ngudn goc va tinh nang tuong tu
hodc khac nhau. Phép phan tich HCA c6 thé dat dugc
bang cach thuc hién phuong phéap phan tich cum di
liéu dugc stt dung rong rai nhét va Ging dung phuong
phép lién két ctia Ward. “Dendrogram” 1a cach thé
hién hinh anh cac két qua ctia phép phan tich HCA
dua trén cac thong s6 dugc phan tich hodc cac vi tri
lay méu (ny ban nhan dan xa Chi Dao, 2015). Dua
vao hinh anh thé€ hién “dendrogram’, trong nghién
ctu nay, nhom tac gia da sti dung nhom dii liéu nam
trong khoang cach cum (> 0) va (< 10) d€ phén biét,
sap xép tat ca cac thong s6 cd cling ngudn goc, dic
tinh va ddc diém vao trong cling m¢t nhém. Ba phép
phan tich trén day déu dugc thuc hién khi st dung
phan mém SPSS, phién ban 20.0.
3.KET QUA VA THAO LUAN

3.1. Ddnh gid méi trudng nuéc mdt ciia lang nghé
bdng viéc st dung cdc chi s6 chdt lugng kim loai
(MQI) trong nudc

3.1.1. Chi s6 kim loai (MI)

Dua vao chi sé kim loai MI, thi tu cdc kim loai
dugc sap xép nhu sau: chi s6 kim loai MI trung
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binh [As (0.978) > Pb (0.908) > Cu (0.086) > Zn
(0.037) vao mua kho6 va Pb (0.626) > As (0.606)
> Cu (0.060) > Zn (0.033) vao mua mua] trong
nudc mat tai lang Dong Mai. Dya trén ti 1é€ phan
tram cdc mau cb chi s6 kim loai MI > 1, cdc vi
tri dugc lya chon 18y mau xung quanh lang nghé
bong Mai la 6 mtic 6 nhiém nhe téi muc trung
binh bdi su 6 nhiém clia cac nguyén t6 As va Pb
do6i véi doi sdng sinh vat thay sinh (MI > 1). Hinh
1 da thé€ hién chi s6 MI vao budi sdng va budi toi
d6i véi ca hai mua.

Nhin chung, ham lugng cac nguyén t6 Cu, Zn,
As va Pb trong moi trudng nudc ctia lang Dong Mai
vao mua kho thuong cao hon vao muia mua, cht yéu
la do lugng nudc vao mua mua thudng nhiéu hon va
cac nguyén t6 trong nudc bi pha loang. Nong do kim
loai vao mua kho cao hon vao muia mua, chinh la do
c6 moi lién quan téi tdc dong pha loang cta lugng
mua roi xuéng vao miia mua. P dan dién (EC) la
mot phép do kha ning truyén dong dién ctia nudc.
Do dan dién ndm trong khoang 264 dén 662 (uS/cm)
vao mua kho va 182 dén 532 (uS/cm) vao mua mua.

(=l = W XN TR
QUDWHuOoWLoULMon

mri:u

2 i " = 3
— . ——— ——n —— —— —— ——

NMLIMMZ2 NRL NR2Z NR3 MM1NM2Z MR1 NR2Z MR3I NM1IMM2 NMR1 NR2Z[NR3I MMINM2ZIMR1 MR2 NR3

MMorning (8-9h)

Dry scason

— —

P b

Slightly affected

Aflternoon (16--17h)

Vory pure

MMaoarning (E-9h) Aflternoon (16-—-17h)

Rainy season

A5

Pure

Moderately affected

Hinh 1. Bién dng theo miia ctia gid tri chi s6 kim loai (MI) trong mau nuéc mdt

Cac két qua cua phép phan tich thanh phan
chinh va phén tich tuong quan dugc thé hién trong
Bang 2. D€ kiém chiing cho phép phén tich thanh
phan chinh, cic ki€ém dinh Kaiser-Meyer-Olkin
(KMO) va Bartlett da dugc thuc hién véi s6 liéu
ham lugng cac kim loai nang. Noi chung, gia trji hé
s6 KMO > 0.5 khi gid tri c6 y nghia thong ké theo
kiém dinh Bartlett la p < 0.05, da chi ra rdng phép
phén tich thanh phan chinh c6 hiéu qua (Chetelat,
2008). Céc gia trji kiém tra p theo kiém dinh KMO
va Bartlett (p) cia nuéc mdt Dong Mai lan lugt la
0.529 va 0.00, cho thdy rang phép phén tich thanh

phén chinh 1a hiéu qua doi véi s6 liéu ctia nhém
tac gid. Phép phan tich thanh phan chinh (PCA) la
cac bién khong tuong quan, da thu dugc bang cach
nhan cdc bién tuong quan ban dau véi cdc gia tri
riéng. Mau nudc mdt thé hién 77.33% tong phuong
sai mau, dugc phan anh bai hai thanh phan chinh
PC1 va PC2, v6i cac gia tri ddc trung lan lugt >
1 (Bang 2), cho thdy mo hinh yéu t6 thanh phan
chinh c6 thé giai thich sy bién d6i cta hdu hét cac
bién. Nhin chung, cac gia tri tai lugng tuyét doi >
0.75, 0.75 - 0.5 va 0.5 - 0.3 l1an lugt dugc coi la tai
lugng manh, trung binh va yé€u (Gaillardet, 2003).

Bang 2. Gia trj tai lugng thanh phan chinh da xoay cua cac chi s6 MI, pH, Eh va EC trong mau nudc

mat théon Pong Mai
Céc chi s6 PC1 PC2 Céc chi s6 PC1 PC2
Eh 0.783 MI3 0.852
pH -0.753 MI4 -0.962
EC 0.639 0.594 Gia trj riéng 3.68 1.73
MI1 0.907 Gid tri phuong sai (%) 52.56 24.77
MI2 0.803 0.415 Gia tri lﬁy ké (%) 52.56 77.33

lugt la chi s6 kim logi ciia nguyén t6 Cu, Zn, As, Pb.
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Hinh 2a. So d6 cum phdn cdp ctia nhom cdc chi s
pH, Eh, EC va chi s6 kim loai (MI) trong mau nuéc
mdt thon Dong Mai bang phép phan tich cum

D6i v6i mau nudec mit 6 lang nghé Pong Mai,
thanh phan chinh PC1 da giai nghia véi 52,56%
phuong sai va cho thdy moi quan hé tai lugng thuan
ti trung binh t6i manh doi véi EC, Eh, MI2 va méi
quan hé tai lugng nghich c¢ lién quan téi MI4. Do
dan dién EC dai dién cho cdp d6 ctia ham lugng cac
ion c6 trong mdi trudng nudc mat, phan anh su két
hgp gitia hién tugng phong héa da va cac hoat dong
trong san xudt ciing nhu sinh hoat ctia con ngudi
(goi tat la cac hoat dong ctia con ngudi) trong moi
truong nudc. Gia tri ctia EC la tuong quan thuan
vGi MI2 (r = 0.790) 1a dai dién cho chi s6 kim loai
ctia nguyén t6 Zn. Kém thuong dugc tin tudng la
bat nguon tu rac thai do thi (Gao et al., 2015), sy d6t
chdy céc san phidm trong néng nghiép hodc thudc
diét ndm (Devic et al., 2016, Liu et al., 2003) va né
ciing c6 thé dén tu qud trinh phong hoa da (Islam,
2015, Qu et al., 2020). M6i quan hé nghich dao gitia
tai lugng ctia (Eh, EC, MI2) va MI4 ciing nhu méi
tuong quan nghich c6 y nghia gitia [(Eh, MI4), (r =
-0.525), (EC, MI4), (r = - 0.713), (MI2, MI4), (r = -
0.509), theo thu tu lan lugt] chi ra rang Zn va Pb c6
nguon goc phat sinh khac nhau. Cum phan cap EC
va MI2 c6 khoang cach cum ngan nhét (< 5) (Hinh
2a) biéu thi mai lién két chat ché véi khoang cach
cum t8i thiéu cho thdy cac thong s6 d6 co stic anh
hudéng manh mé trong suét qua trinh bién dong
theo mua. Do d6, thanh phan chinh PC1 chi ra rang
chi s6 kim loai ctia nguyén t6 Pb (MI4) xuat phat tl
cac hoat dong tai ché chi 6 lang Dong Mai nhung
chi s6 kim loai ctia nguyén t6 Zn (MI2) c6 thé xuat
phat tii qua trinh phong héa da & day.

PC2 da giai nghia 24.54% gia tri phuong sai va
dua ra moi quan hé tai lugng thuan yéu t6i manh

NGHIEN CUU ‘

Dendrogram using Ward Linkage
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Hinh 2b. So d6 cum phan cdp cuia nhém cdc chi s6 pH,
Eh, EC va hé s6 lam giau (EF) ctia cdc nguyén to trong
mau nuidc mat Dong Mai bang phép phan tich cum

doi véi M12, EC, MI3, MI1 va méi quan hé tai lugng
nghich manh déi véi pH (Bang 2). Déi véi nudc mat
thon Pong Mai, pH va Eh va MI1 va MI3 tao nén
mot cum véi khoang cach cum phan cdp ngan nhat
(< 5) (Hinh 2a) da thé hién mo6i quan hé chit ché
v6i khodng cach t6i thiéu, chinh diéu nay da chi ra
rang cac thong s6 do cé stic anh hudng trong sudt
qua trinh bién dong theo muia. Chi s6 kim loai cta
nguyén t6 Cu (MI1) va As (MI3) dugc phan cum vao
mot nhom chinh véi khoang cach cum la ngén nhat
(< 5); dong thoi, ching c6 moéi tuong quan thuan
c6 y nghia (r = 0.722), chi ra rang chung cé cung xu
huéng va ngudn goc phat sinh tuong tu nhau trong
moi trudng nudc mat thon Pong Mai. Cac kim loai
ndng Cu, Zn va As dugc tap hgp lai thanh nhém véi
khoang cach cum ngin hon c6 mét sy thu hiat nhiéu
hon véi hanh vi tuong tu gidng nhau va ciing c6 thé
tdc dong 1an nhau trong sudt qua trinh bién dong.
Nhém cum [MI1, MI3] cung véi MI4 cling tao ra
mot cum co6 lién két chdt ché (> 5, < 10), cho thay
mdi quan hé viia phai nhung déng gop 16n vao nudc
mat va tac dong dang ké dén nhau. Hon nita, chung
c6 mdt moi tuong quan nghich gitia pH va chi s6 kim
loai ctia nguyén t6 Cu, As (MI1, MI3), (r=-0.557 va
r = - 0.478, tuong ting) va c6 mot moi tuong quan
thuan c6 y nghia gitia [EC va (MI1, MI2, MI3)] (theo
thi tu lan lugt 1a 0.639, 0.790, 0.525) ciing nhu moi
tuong quan thudn gitta [(MI1, MI2) va (MI1, MI3)]
(lan lugt tuong ing 14 0.691, 0.722), cho thdy rang chi
s6 kim loai ctia nguyén t6 Cu, Zn, As c6 cing nguon
gdc tu qua trinh phong hoéa da. Do d6, thanh phin
chinh PC2 chi ra rdng chi s6 kim loai cia nguyén
t6 Cu, Zn, As (MI1, MI2, MI3) cung xudt phat ti su
phong héa da cia moéi truong nude mat noi day.
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Bang cach quan sét s6 liéu tho (trude khi tinh todn cac gia tri trung binh), cdc dao ddng dang cha y doi véi
nong do ctia mot s6 kim loai ndng gitia budi sang va budi tdi da dugc xac dinh. Hinh 3 tom tat nhiing thay déi
theo ngay cling nhu theo mua tai cac dia di€ém mau da chon, noi c6 nhiing thay d6i dang ké dugc quan sat.
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A Hinh 3. Xu huéng theo chu ky ngay dém ciia nong dé kim logi ndng tai cdc diém mau

3.1.2. Syt lam giau cua cdc nguyén t6 (EF)

Dua vao hé s lam giau EF, su sap xép theo
trinh tu dué6i didy da dugc quan sat thay: gia tri
EF trung binh [Pb (229.873) > Zn (31.033) > As
(15.774) > Cu (5.791) vao mua kho va Pb (158.378)
> 7Zn (27.416) > As (9.779) > Cu (4.033) vao mua
mua] trong mau nudc mat thon Déng Mai. Hinh 4
da thé hién gia tri hé s6 EF vao budi sang va buoi
toi trong ca hai mua.

Cac gia tri kiém tra p theo kiém dinh KMO va
Bartlett (p) cia nuéc mat Dong Mai lan lugt 1a 0.545

3 m A

,,,,,,,,,,

A Hinh 4. Gid tri hé s0 lam giau (EF) ctia cdc nguyén
t6 c6 mat trong nuéc mdt

Trong trudng hgp moi trudng nudc mét cia Dong
Mai, thanh phén chinh PC1 da giai nghia dén 52,58%
cua phuong sai mau va cho thdy tai lugng thuan tu
trung binh dén manh d6i véi cac hé s6 EC, Eh, EF2 va
tai lugng nghich manh lién quan t6i hé s6 EF4 (Bang
3). Hon niia, [EC, EF2] tao thanh mdt nhém cum
v6i khodng cach cum ngan nhit (< 5) (Hinh 2b) da
thé hién méi lién quan chat ché véi khoang cach t6i
thiéu da cho thdy nhiing thong s6 nay c6 stic manh
anh hudng trong sudt qua trinh bién dong theo mua.
Nhém cum cua [(pH va Eh) cung véi EC] cling tao
ra mot cum phén cidp c6 quan hé it chit ché (> 5, <
10) hon nhéom cum [pH va Eh] (< 5), da dong gop
dang ké t6i moi truong, ma cac thong sé nay c6 moi
tuong quan thuén c6 y nghia gitta EC va EF2 thé hién

10 ‘ Moi trudng sé10/2024

va 0.00, cho thdy rang phép phén tich thanh phan
chinh gitia pH, Eh, EC va hé s6 lam giau (EF) ctia cac
nguyén t6 la c6 hiéu qua déi véi s6 liéu ctia nhém tac
gia. Cac mau nudc mat da dat t6i 77.37% trong tong
phuong sai cic mau, dugc phan anh bai hai thanh
phén chinh PC1 va PC2, véi cac gia tri dic trung > 1
theo th tu 14n lugt.

Bang 3. Tai lugng thanh phan chinh da xoay
cta hé s0 lam giau (EF), pH, Eh va EC trong mau
nudéc mat thon Dong Mai

Thongsé6 | PC1 | PC2 Thong s6 PC1 | PC2
Eh 0.783 EF1 0.907
pH - 0.753 EF3 0.852
EC 0.639 | 0.594 | Giatririéng | 3.680 | 1.735
EF2 0.806 | 0.412 Gia tri 52.58 | 24.79

phuong sai
(%)
EF4 -0.961 Cumulative % | 52.58 | 77.37

A Luu y: Cdc gid tri tdi lugng > 0.50 hodc < - 0.5 dugc
hién thi bang chii in nghiéng dam. EF1, EF2, EF3, EF4
ldn lugt la hé s6 lam giau ctia nguyén t6 Cu, Zn, As, Pb.

dugc rang hé s6 lam giau ctia nguyén t6 Zn c6 méi
quan h¢ tuyén tinh véi EC (0.796), do d6 hé s6 EF2
dugc bat ngudn ti qua trinh phong héa da.

Thanh phén chinh PC2 da giai nghia dén 24.79%
cua téng phuong sai va chi ra tai lugng thuin tu
yéu, trung binh dén manh déi véi cac hé s6 EF2,
EC, EF3, EF1 cling nhu mtic tai lugng nghich manh
mé doi véi pH va dong thai trong thanh phan PC2
nay, c6 mdi tuong quan thuan gitia (EC, EF1), (EC,
EF2) va (EC, EF3) (tuong ting lan lugt 1a r = 0.638,
0.706, 0.528) va cac thong s6 (pH va Eh), [EC, EF2],
[EF1, EF3] da tao ra m¢t cum phén cip véi khoang
cach ngan nhat (< 5) da thé€ hién moéi quan hé chat
ché véi khoang cach t6i thi€u cho thiy rang nhiing
thong s6 d6 cé stic manh anh hudng t6i moi truong



nudc mat trong sudt qua trinh bién dong theo mua
(Hinh 2b). Cac kim loai ndng bao gébm Cu, Zn, As
dugc két hgp véi nhau trong mot khoang cach ngan
hon thi ¢6 sy thu hat nhiéu hon véi hanh vi tuong
ty giéng nhau va cing c6 thé tac dong lan nhau
trong sudt qua trinh bién dong. Nhém cum [(pH
va Eh) cung v6i EC] ciing tao ra mot cum cé quan
hé it chédt ché hon (> 5, < 10) so v6i nhém cum [pH
va Eh] (< 5), nhung da déng goép ding ké t6i moi
trudng nudc mat nay. Chung t6i c6 thé tam dua ra
két ludn rang hé s6 lam giau ctia Cu, Zn va As c6
chung moét ngudn goc phat sinh. Nhém cum [(EF]1,
EF3) cung v6i EF4] ciing da tao ra mot cum c6 mdi
quan hé it chdt ché hon (> 5, < 10) so v6i nhém cum

NGHIEN CUU

[pH, Eh, EC], ma nhém cum nay c6 mt moi tuong
quan thuan c6 y nghia gitia cac thong s6 (EF1, EF2),
(EF1, EF3) (lan lugt tuong ting la r = 0.705, 0.714)
cling nhu c6 mdi tuong quan nghic gitia (EF2, EF4)
(r=-0.512), diéu nay da cho thay thanh phan chinh
PC2 thé hién sy két hgp ctia qud trinh phong hoa
da doi véi cac nguyén té6 Cu, Zn, As va hé s6 lam
giau ctia nguyén t6 Pb c6 ngudn goc phat sinh tu
cac hoat dong ctia con nguoi.

3.1.3. Yéu t6 rii ro sinh thdi tiém dn (ERF)

Yéu t6 rui ro sinh thai ti€ém 4n ctia cac nguyén
t6 Cu, Zn, As va Pb trong nudc mdt ctia lang Dong
Mai. Gia trj ERF cia nuéc mat Dong Mai & muic thap
(ERF < 40) dugc biéu thi & Hinh 5.

4%
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The potential ecological risk factor of Az, Cu, Zn, Pb in the surface water of Dong Mai
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A Hinh 5. Yéu t6 nguy co sinh thdi tiém dn ctia As, Cu, Zn, Pb trong nuéc mdt

3.1.4. Chi s6 rui ro sinh thdi (ERI)
Trong nghién ctiu nay, chi s6 rti ro sinh thai ERI
dugc st dung d€ danh gia rii ro sinh thai ctia kim

loai ndng trong nudc mat. Cac chi s6 rui ro sinh thai
cua kim loai ndng trong nudc mit déu ¢ mic thap
(Hinh 6).
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A Hinh 6. Chi s6 rii ro sinh thdi (ERI) ciia kim logi ndng trong nudc mat
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3.2. Ddnh gid méi truong nudc ngdm ciua lang
nghé bang viéc sti dung cdc chi sé chdt lugng kim loai
(MQI) trong nudc

3.2.1. Chi s6 kim loai (MI)

Dua vao chi s6 MI, trinh tu sdp xép theo thu
ty dugc quan sat thdy la: gia tri MI trung binh [Cu
(0.0034) < Zn (0.0107) < As (0.1453) < Pb (0.1964)

vao mua khoé va Cu (0.0028) < Zn (0.0094) < As
(0.1183) < Pb (0.1359) vao mua mua] trong moi
trudng nudc ngam. Cac vi tri dugc lua chon xung
quanh lang Pong Mai thi chit lugng nudc ngam tu
rat trong t6i trong doi véi nguyén t6 As va Pb. Hinh
7 da thé hién gid tri hé s6 MI d6i v6i ca hai mua.
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A Hinh 7. Nhiing bién dong theo miia ctia chi s6 kim logi (MI) ciia nuidc ngdm

béi v6i nude ngam lang nghé Dong
Mai, mét moi tuong quan nghich cé y

.

nghia & mtc yéu gitia (pH, EC) (r = - 0.546, ™
p < 0.05), (pH, Eh) (r = - 0.477, p < 0.05)
va (MI1, MI3) (r = - 0.462, p < 0.05), c6 -

nghia 1a sy gia ting muc do ctia pH c6 thé
dan dén sy suy giam cua dai lugng EC va
Eh ciing nhu sy gia taing mtic d¢ cta chi sas
s6 kim loai ctia nguyén t6 Cu (MI1) c6 thé
dan dén sy suy gidm miic do chi s6 kim
loai ctia nguyén t6 As (MI3). Chi s6 kim
loai ctia nguyén t6 Zn (MI2) va nguyén to
Pb (MI4) dugc phan cum trong mot nhém
chinh véi khodng cach cum ngin nhat (<
5) (Hinh 8a); cung luc dé, ching ciing c6
mot moéi tuong quan thuin cé y nghia (r
= 0.469, p < 0.05), cho thay ching c6 cling
xu huéng va ngudn goc phat sinh trong -
nudc ngam noi day. Phan cum cua [(MI2,
MI4) cung v6i MI1] ciing da tao ra mot
cum phan cdp c6 lién két chat ché (> 5, < -
10), nhung cling déng gép dang ké t6i moi
trudng nudc ngam, hon nta, chi s6 kim
loai ctia nguyén t6 Cu (MI1) va chi s6 kim =
loai ctia nguyén t6 Zn (MI2) ciing c6 ciing
mot nguon goc phat sinh tlii phong héa da
va hoat dong clia con ngudi trong cudc
song (r = 0.605, p < 0.01).

]
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A Hinh 8a. S0 d6 cum phan cdp ciia nhoém cdc chi s6 pH, Eh,
EC va chi s6 kim logi (MI) trong mau nudc ngdm bang phép
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3.2.2. Yéu t6 rii ro sinh thdi (ERF)
Hinh 9 thé hién yéu t6 rti ro sinh thai tiém 4n cta cac nguyén t6 Cu, Zn, As va Pb trong nudc ngadm ctia
thon Dong Mai. Gia tri ERF ctia Cu, Zn, As va Pb trong nuéc ngam noi diy déu ¢ mic thap (ERF < 40).

The potential ecologicalrisk factor of As, Cu, Zn, Pb in the

groundwater of Dong NVai village
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A Hinh 9. Yéu t6 riii ro sinh thdi ciia As, Cu, Zn, Pb trong nudc ngdm

3.3. Ddnh gid méi trudng nudc thdi ciia lang nghé
bang viéc st dung cdc chi so chdt lugng kim loai
(MQI) trong nudc

Chi s6 kim loai (MI)

Duia vao chi s6 MI, trinh tu sdp xép theo thu tu
dugc quan sat thy la: gia tri trung binh chi s6 MI [As
(0.014) < Cu (0.076) < Zn (0.244) < Pb (3.075) vio
mua mua va As (0.073) < Cu (0.136) < Zn (0.369) <
Pb (4.096) vao muia kho] trong nudc thai lang nghé

Dbong Mai. Cac vi tri dugc lua chon xung quanh lang
nghé nay dat & mtic rat trong, rat trong t6i trong, rat
trong, rat trong téi chiu tic dong nghiém trong bdi
lan lugt cac nguyén t6 Cu, Zn, As va Pb (vao mua
mua). Vao mua kho, cac vi tri dugc lya chon dat &
muic rat trong t6i trong, rat trong téi trong, rat trong,
trong t6i chiu tac dong nghiém trong bai lan lugt cac
nguyén t6 Cu, Zn, As va Pb. Hinh 10 m6 ta gia tri hé
s6 MI trong ca hai mua.

iz
10
) I
) I l
o - _— e . - e — — |
NTL1 NT2 NT1 NT2 NTL NT2 NT1 NT2
Marning (8-9h) Afternoon (16-17h) Morning (8-9h) Afternoon (16-17h)
 Cu iyl A
Dry season Rainy season
— D Very pure Pure
Moderately affected Strongly affected Seriously affected

A Hinh 10. Gid tri chi s6 kim logi (MI) ctia nuéc thdi lang Déng Mai

Déi v6i nudce thai lang nghé nay, chi s6 kim loai
ctia nguyén t6 Cu (MI1) va nguyén t6 Zn (MI2) dugc
phan cum trong mét nhém chinh véi khoang cach
cum ngan nhét (< 5) (Hinh 8b) va dong thdi, ching
c6 moi tuong quan thuan cé y nghia mtic do manh

(r=0.976, p < 0.01), cho thy rang ching c6 cing xu
huéng va ngudn goc phat sinh tuong tu nhau trong
nudc thai lang Pong Mai. Mdi tuong quan thuin
manh mé gitia (pH, MI1) (r = 0.802, p < 0.05), (pH,
MI2) (r = 0.731, p < 0.05), mdt sy gia tang mtic do
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cta pH c6 thé dan dén su gia ting muc do cta chi
s6 kim loai ctia nguyén t6 Cu va Zn. Nhém cum
cua [MI3, MI4] ciing tao ra mét phan cum c6 méi
lién két chdt ché (< 5) va moi tuong quan nghich
manh mé gitia pH va chi s6 kim loai ctia nguyén t&
Pb (MI4) (r = - 0.898), do d0, chi s6 kim loai cua
nguyén t6 As (MI3) va chi s6 kim loai ctia nguyén
to Pb (MI4) cung c6 chung nguon goc phat sinh
nhung cang c6 dong gop dang ké t6i moi trudng
nudc thai, mot sy gia taing mic do cta pH c6 thé
dan t6i su suy giam mic do ctia chi s6 kim loai ctia
nguyén t6 Pb (MI4) va ngugc lai.

4. KET LUAN

V6i nghién ctiu nay, ddc diém 6 nhiém cac
nguyén t6 kim loai As, Cu, Zn, Pb trong moi
trudng nudc cta lang nghé Dong Mai (Hung
Yén) da dugc danh gia chi tiét. Cac két luan chinh
ctia nghién ctiu thu dugc nhu sau:

- Phép phan tich thanh phan chinh (PCA)
dugc thuc hién riéng 1é cho méi loai hinh méi
trudng nudc ctia lang nghé. PCA c6 gia tri riéng >
1 tap trung vao 2 thanh phan. PCA ggi y ring su
dong gop cua kim loai trong nudc déu xuit phat
tt hoat dong san xudt ciing nhu sinh hoat cta
con ngudi bén canh cac nguon goc khoang vat.
Tai lugng 16n ctia nguyén t6 Pb trong nudc mit
dén tu cac hoat dong tai ché chi & lang nghé nay,
nhung cac nguyén t6 Zn, Cu, As c6 thé phat sinh
tti qua trinh phong héa da khi xét ti chi s6 kim
loai (MI) va chi s6 l1am giau (EF). Yéu t6 rui ro sinh
théi tiém 4n va chi s6 rti ro sinh thai cia nudc mit
thon Pong Mai dat & muc thap (ERF < 40 va ERI
< 150).

- Béi v6i nudc ngam, Cu va As, Zn va Pb, Cu
va Zn c6 cung xu hudng va ngudn goc phat sinh
bdi qua trinh phong hoéa da va cac hoat dong ctia
con nguoi bdi viée gia tang muc do ctia pH c6 thé
dan t6i su suy giam muc d6 cta dai lugng EC va
Eh ciing nhu su gia ting mtic d6 ctia mdt trong s
cac kim loai nang c6 thé dan téi sy suy giam cta
mobi mot kim loai khéc con lai va ngugce lai khi xét
tGi chi s6 kim loai (MI). Yéu t6 rui ro sinh théi ctia
cac nguyén t6 Cu, Zn, As, Pb c6 mat trong nudc
ngam déu & mtic thap (ERF < 40).

- Cu va Zn, As va Pb ciing c6 chung nguén
goc phat sinh, nhung déng gép phan 16n vao
trong nudc thai va c6 mot su gia tang miic do pH
c6 thé dan dén sy suy giam muic d¢ ctia nguyén
t6 Pb va ngugc lai d6i véi chi s6 kim loai (MI).

Két qua ctia nghién ctiu nay da chi ra nguy
co sinh thai ctia nong do kim loai nang trong

S610/2024

nudc mat ciing nhu nudc ngdm tai lang nghé
bong Mai, vi vay cén tién hanh mot chu trinh
14y mau va phén tich nudc toan dién hon vé Cu,
Zn, As, Pb va cac kim loai nang khac cho lang
bong Mai ndi riéng va trén dién réong hon &
tinh Hung Yén ndi chungm

Ldéi cdm on: Nghién ciiu nay dugc ho trg ti kinh
phi cua dé tai nghién ciiu cdp co s6 cua Vién Dia
chat - Vién Han lam Khoa hoc va Cong nghé Viét
Nam. Tic gid ciing xin cdm on dén cdc cdn bj ciia
Phong Dia nién dai, Trung tam Moi trudng ciing
nhu Vién Dia chdt da tu vin va ho trg ky thudt.
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