KET QUA NGHIEN CUU KHOA HOC VA CONG NGHE

HIEN TRANG PHAN BO CAC KIM LOAI NANG TRONG DAT TANG MAT
KHU VUC VEN SONG GIANH, TiNH QUANG TRI

1.Dat vin dé

Séng Gianh 1a song 16n nhat trong 5
dong song chinh cua tinh Quang Binh (nay la
tinh Quang Tri). Bit ngudn tir d6 cao 1.350m
cua nui Co Pi thuoc day Truong Son, chay
qua dia phén céc xa, phuong cua tinh Quang
Tri (nguyén thudc cdc huyén Minh Hoa,
Tuyén Hoa, Quang Trach, B6 Trach, thi xa Ba
Pdn cua tinh Quang Binh cii) va d6 ra bién
bong ¢ cua Gianh. Song Gianh dem lai
ngudn loi 16n vé thuy san ciing nhu cung cép
nuGe cho ndng nghi¢p va sinh hoat cua nguoi
dan ving dong bang ven séng va ving dong
bang rong 16n & ha luu [1]. Tuy nhién, sy gia
ting cac nguodn thai tir cic hoat dong san xudt
noéng nghiép, nudi trong thiy hai san, khai
thac khoang san, cf)ng nghiép va cac khu dan
cu dong dic ¢ vung ven sdng Gianh da 1am
anh huong dén chét lvong nude song Gianh
[2]; chat 6 0 nhiém hiru co c6 xu hudng ting vé
cudi ngudn song Gianh [3]; nguy co phét sinh
va tich tu cac kim loai ndng (KLN) nhu As,
Cd, Pb, Cu, Zn,... trong dat gia ting. Diéu nay
da lam anh huéng dén heé sinh thai ven song
vastrc khoe cong dong.

Pé 1am rd sy phan bé KLN chinh trong
dat ven song Gianh nhim cung cép dir lidu
khoa hoc chinh xac vé ham lugng tich tu cling
nhu mirc d6 6 nhiém KLN, gép phan nang cao
hiéu qua quan 1y va st dung bén viing tai
nguyén dat khu vuc nghién ctru, S& Khoa hoc
va Cong nghé tinh Quang Tri da phé duyét va
giao cho Vién Dia ly (nay 1a Vién Cac Khoa
hoc Trai dat) 1a co quan chu tri, TS. Vuong
Héng Nhat lam chu nhiém thuc hién nhiém vu
KH&CN: “Nghién curu, danh gid hién trang
phan b6 kim loai ning khu vuc ven song
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Gianh, tinh Quang Tri”, thoi gian thuc hién tu
thang 9/2023 dén thang 8/2025. Giai doan nay
tap trung danh gia 8 KLN gdm As, Cd, Cr, Cu,
Hg, Ni, Pb,vaZn.

2. Phuong phap lay miu, phan tich
mau va danh gia ngudn goc, mire do tich liy,
6 nhiém kim loai ning

Tong s6 100 mau dat bé mit ven song
Gianh da duoc ldy theo quy pham va tiéu
chuan quy dinh tai TCVN 5297:1995. Céc
mau dét sau khi 4y s& dugc bao quan, xtr ly va
phén tich tai Phong phan tich thi nghiém Tong
hop Dialy - Vién Dia ly. Cac mau dat duoc say
kho trong tu Binder ¢ nhiét d6 40°C. Pat duoc
nghién min bang c6i ma ndo va bao quan trong
tai plastic. Can 0,1 - 0,5g mau dat vao binh phé
mau, thém 10ml HNO, dic va dua mau vao
thiét bi phd mau vi séng Mars 6 hing One
Touch Technology. Mau duoc phéan huy theo
ky thuat pha mau EPA 3051. Mau dat 175°C
trong 5,5 phut va tir 175°C dén 180°C trong 10
phut; doi nhiét d6 16 vé nhiét do phong ldy
mau, thém nuéc cat va dinh mtc thu duge
dung dich pha mau. Do thu h01 cua phuong
phap duoc kiém soat bing mau chuan BCR
Reference material No 277R cua hang
European of Commisson, mau chuan kiém
soat duoc tién hanh trén 20 mau dé tinh toan do
hoi thu va do 1ap lai cua phuong phap. Tién
hanh 1am mau trang klem soat song song voi
qué trinh 1am mau. Yéu cau cua phuong phap
14 d9 1ap lai trong qua trinh phan tich ¢4 gia tri
bién thién CV < 5%. Do thu hdi dao dong trong
khoang 95 - 100%.

Ham luong cac nguyén td As, Cd, Cr, Cu,
Hg, Ni, Pb va Zn dugc xé4c dinh theo tiéu chuén
hién hanh TCVN 6496:2009, TCVN
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8467:2010 va TCVN 8882:2011 bing may
ICP-MS 7900 v&i hé thong khéi phod plasma
ghép cap cam tng (ICP-MS) st dung cong
nghé ORS thé hé thirc 4 cho phép loai trir can
nhi&u hoan toan, cho phép phan tich nén mau
¢6 ham lugng ran hoa tan cao dén 25% va phan
tich & ché do plasma lanh cho cac nén mau
phtc tap. Plasma c6 thé diéu chinh theo
phuong X. Y. Z. Hé théng phan tich nhanh va
ddng thoi nhiéu nguyén t6, cho giéi han phat
hiéntéi 1 ppt.

Danh gia ngudn gdc mirc do tich liy 6
nhiém 8 KLN trong dat ven song Gianh d tién
hanh tinh toan cac chi sd sau:

- Hé s6 lom giau (Enrichment fator - EF)
dugc s dung dé xac dinh ngudn gbe tir ty
nhién hay nhan tao ciia cic KLN trong dat
néng nghi¢p. Theo Yongming va cong su
(2006), néu hé sb EF < 1,5 thi kim loai d6 ¢
ngudn gdc tir qua trinh phong héa ty nhién, con
khi hé s6 EF > 1,5 thi ¢6 ngudn gbc tir hoat
dong nhan tac [4, 5]. H¢ s6 lam giau duogc tinh

—_ (%) sample
(%) background

ey

theo cong thuc (1)

Trong d6, (Me/Al) 1a ty s6 giita ham luong
nguyén to khao sat va ham luong nhém co
trong mau va mau nén. Mau nén duoc lay theo
ham lugng trung binh trong 16p vo phia trén
luc dia (Upper Continental Crust- UCC) [7].

- Chi 56 dia héa (Index of Geoaccumlation
- Igeo) dugc sir dung dé danh gia kha nang tich
lity va mutrc d6 6 nhiém kim loai nang trong dat
s0 voi ham luong nén, nhém nghién ctru da tién
hanh tinh toan chi sé dia hoa theo hudng dan

)
1.5B,
ctia nha khoa hoc nguoi Birc Muller [6] d& xuét:

Trong d6, C,KLN khao sit trong dat
(mg/kg), B, 1a ham luong kim loai nén dia hoa

=log (

ldy theo ham luong trung binh trong 16p vo
phia trén luc dia (Upper continental crust -
UCO)[7],1,51ah¢ s6 hiéu chinh.

-Héso tai o nhzem (PLI) dugc su dung dé
danh gia chit luong tong thé vé KLN trong dét.
Hé s6 PLI duoc tinh theo cong thuc cua G

PLI="7%/CF, * CF, * CF; * ...x CE,
Muller (1969). i
Trong d6: CF1, CF2, CF3,..., CFn lan luot

12 hé sb nhi®m ban cta cac kim loai thir 1, 2,
3,...,n. Hé s8 CF duoc xac dinh theo cong thurc
CF = C,/C,, trong d6, Cm la ham lugng kim
loai ndng trong mau, Cn 1a ham luong kim loai
ning nén dia hoa liy theo ham lugng trung
binh trong 16p vo phia trén luc dia (UCC) [7].

3.Két qua nghién ciru

3.1. Ham lwong kim loai ning trong dit
ven song Gianh, tinh Qudng Tri

Két qua phan tich cho thay d c6 su ton tai
ctia 8 KLN trong cac mau dat tang mat khu vire
ven song Gianh. Ham lugng trung binh céc
KLN trong dat giam theo thir ty: Zn>Pb>Cr>
Cu > Ni>As > Cd > Hg. Ham lugng Zn dao
dong trong khoang 5,36 - 90,70 mg/kg, Pb
4,25 -52,14 mg/kg, Cr 3,13 - 58,28 mg/kg, Cu
2,39 -39,56 mg/kg, Ni 1,72 - 27,05 mg/kg, As
1,4 - 38,73 mg/kg, Cd 0,02 - 1,38 mg/kg, Hg
0,01-1,49 mg/kg (Bang1).

Ham lugng 8 kim loai As, Cu, Cd, Hg, Cr,
Ni, Pb va Zn déu thap hon ngudng cho phép
theo quy chuan k¥ thuat qudc gia vé giéi han
cho phép cua KLN trong dit (QCVN
03:2023/BTNMT) (Bang 1). Mic du thdp hon
ngudng tiéu chuan cho phép nhung khi so sanh
v6i ham luong cac KLN nay trong vé luc dia
phia trén (UCC), két qua cho thiy 100% s6 mau
c6 ham luong céc kim loai Cr, Hg va Ni co gia
tri nhod hon UCC; ham luong trung binh cua kim
loai As, Cd l6n hon UCC, trong do co téi 99%
s6 mau c¢6 ham luong As 16n hon UCC, 71% s
mau ¢6 ham luong Cd cao hon UCC; cac kim
loai Cu, Pb va Zn ¢6 ham luong trung binh nhd
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hon UCC (Bang 1), tuy nhién van c¢6 mét sb vi
tri iy mau c¢6 ham lugng cao hon UCC nhu 8%
(Cu), 25% (Pb), 6% (Zn). B1eu d6 cho thay da
co s 6 nhiém cua mot sé KLN trong mot sd
mau dat mat & khu vue ven song Gianh.

Ham lugng 8 KLN trong khu vuc nghién
ctru c6 subién dong 10n giita cac diém ldy miu
va ban than cac KLN, trong d6 ham luong
trung binh cac KLN As, Cd, Cr, Zn, Ni chénh
1éch khong dang ké giira cac loai str dung dit;

ham luong trung binh cac KLN con lai gdm
Cu, Hg va Pb chénh léch 2 - 3 14n gitra cac loai
sir dung dat. Vi dy, ham lugng Cu trung binh
trong dat nudi trong thury hai san cao gan gip 2
14n so v&i cac loai st dung datkhac, ham luong
Hg trung binh trong dat trong hoa mau cao gip
2-314nso0 véi cac loai st dung dat con lai, ham
luong Pb trung binh trong dit ma cao gap 2 1an
so voi dat rimg ngdp man va dat nudi trong
thuy haisan (Bang 1).

Bang 1. Ham lugng 8 KLN (As, Cgl, Cr, Cu, Hg, Pb, Ni va Zn)
trong cac loai st dung dat ven song Gianh

(Bon vi mg/kg)

| A | @ oo | | Hg | n Ni
Rirng ngip mén
Min - Max 2,03-7,56 | 0,07-0.24 | 10,09-1933 | 6,36-22,61 | 0024-0046 | 425-1695 | 22.36-6533 | 2,19-10,29
Mean + SD 509£1,84 | 0,17£0,06 | 1335+3,12 | 1545498 | 0,0320,008 | 9,72+447 | 42,71£13,86 | 6,64+2,80
Nudi trong thity hai san
Min - Max 3,02:6,79 | 008037 | 726-11,85 | 21,94-26,53 | 0,220,031 | 5,13-11,62 | 29,82-53,81 | 3,50-9,15
Mean + SD 487+151 | 020012 | 933+1,61 | 24,12£1.86 | 0,027+0,004 | 9,07+2,07 | 4293972 | 6,13£1,99
Hoa mau
Min - Max ?83;‘3 0,03-1,10 | 3,29-39,56 | 4,73-33,08 | 0012-1490 | 511-52,14 | 10,81-79,15 | 2,23-16,20
Mean + SD 6,54£6,58 | 0224023 | 13,49£7,72 | 13,04£5,75 | 0,08120271 | 16,66+9,04 | 41971513 | 9,16+3,66
Ma
Min - Max 1214122 0,02-098 | 6,60-23.89 | 6,14-59,28 | 00200044 | 9,52-3445 | 2025-90,70 | 1,81-21,84
Mean + SD 594248 | 020£022 | 1385:4.42 | 1642£11,13 | 0,032£0,007 | 19,18+627 | 4347+1574 | 851+4,59
Liaa nwéc
Min - Max 1134?5 0,04-138 | 487-1819 | 3,13-2892 | 0,022-0,047 | 6,11-2880 | 536-86,09 | 1,72-17,55
Mean + SD 553307 | 031£0,34 | 10,79+3,55 | 14,396,80 | 0,033£0,007 | 1520£7,08 | 4344+2420 | 7,78+5,15
Pit khac
Min - Max 122638 0,03-0,53 | 7,11-24,02 | 512-41,88 | 00240046 | 651-3249 | 18,65-8325 | 2,60-27,05
Mean + SD 590£2,98 | 021£0,16 | 14724573 | 12,57+9.47 | 0,033x0,008 | 1448+6,14 | 37591721 | 8624696
Téng s miu
Min - Max 14-38,73 | 0,02-138 | 3,13-5928 | 239-39,56 | 0,01-0,049 | 425-52,14 | 536-90,70 | 1,72-27,05
Mean + SD 587414 | 023+0,23 | 1286557 | 14,93+8,05 | 005+0,15 | 1540754 | 42,10£17,34 | 823+4,61
chgll\vquszzozs/ 25 4 150 12 200 300 100

BAN TIN THONG TIN KHOA HOC & CONG NGHE QUANG TR - SO 4/2025 143



KET QUA NGHIEN CUU KHOA HOC VA CONG NGHE

3.2. Nguén goc kim logi ning trong dit
ven song Gianh, tinh Quang Tri

Hé s6 lam giau duoc sir dung dé giam thiéu
anh hudng cua kich thudce hat 1én mue do tich
lily KLN va xéc dinh tac dong ctia ngudn gdc
nhan tao. Két qua phan tich hé s6 1am giau cho
thiy, ca 8 KLN khao sat déu c6 hé s6 lam giau

trung binh EF > 1,5. Piéu nay ching to, 8 KLN
nay trong dat ven song Gianh, tinh Quang Tri
déu co ngudn gdc tir cac hoat dong cla con
nguoi. Mirc do 1am giau cua cac kim loai khao
sat giam dan theo thir tw sau: As>Cd>Hg>Pb
>Cu>Zn>Ni>Cr(Bang?2).

Bang 2. Hé s 1am giau ctia 8 KLN trong dat ven séng Gianh, tinh Quang Tri

EF(As) | EF(Cd) | EF(Cu) | EF(Cr) | EF(Hg) | EF(Pb) | EF(Zn) | EF(Ni)
Min 7,00 1,65 1,08 0,43 1,76 2,68 1,02 0,74
Téng s6 mu Max | 26576 | 192,19 | 18,59 8,03 17149 | 2516 | 11,74 | 32,53
Mean | 41,49 26,49 5,68 2,20 8,38 7,99 6,32 4,40
Min 41,15 11,39 5,51 2,00 3,93 4,83 6,51 333
Rimg ngdpmin | pjax 51,31 49,22 12,27 5,92 18,46 9,69 11,74 6,59
Mean | 46,88 26,00 8,03 3,20 8,94 6,68 8,58 452
‘ Min 23,17 8,66 2,68 2,96 4,79 428 5,94 3,20
g::;‘;::‘;in Max 67,46 36,75 8,48 8,03 9,06 10,20 11,30 4,49
Mean | 4546 26,17 544 4,83 6,82 6,33 8,35 4,05
Min 8,84 2,51 1,08 0,97 2,10 4,03 3,08 1,96
Hoa mau Max | 26576 | 14484 11,58 3,57 17149 | 25,16 11,10 8,93
Mean | 50,09 28,19 6,43 2,95 13,06 9,61 6,86 5,29
Min 7,32 1,65 2,55 1,02 1,76 4,59 2,04 1,50
Ma Max | 7521 75,50 8,19 2,60 13,04 13,60 8,26 6,01
Mean | 3576 17,93 6,01 2,63 5,58 8,51 5,35 3,53
Min 16,52 530 1,59 0,58 2,60 4,83 1,02 1,17
Liia nuge Max 62,89 192,19 8,98 3,50 12,00 11,94 8,70 5,86
Mean | 34,54 33,42 5,68 2,46 6,34 7,25 5,64 347
] Min 7,00 423 0,78 0,43 2,23 2,68 1,46 0,74
Dat khic Max | 121,78 | 11536 18,59 342 12,52 11,31 10,08 | 32,53
Mean | 3983 2528 5,88 1,47 6,15 6,71 5,15 5,30

3.3. Anh hwéng ciia tinh chét dit, loai
hinh siv dung dit, dia hinh dén ham lwong
tich liiy va 6 nhiém kim logi ning trong dit
ven song Gianh

Két qua phan tich tvong quan cho thiy,
tinh chat dat (46 pH, TOC, thanh phén co gidi)
anh huong dén sy tich lity va phan b khong

dong déu dbi véi cac KLN. Do pH khong anh
huong dén sy phan b Hg trong dit ven séng
Gianh. D¢ pH dat tuong quan nghich & mirc
thip dén trung binh voi ham luong As (R = -
0,28), Cu (R =- 0,36) chtng t6 d4t chua co thé
lam ting ndng d6 cuia As va Cu. Tuy nhién, pH
dat lai c6 twong quan thuan mirc thip dén trung
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binh v6i ham lugng Cr (R = 0,35) cho thay
ham lugng Cr c6 xu hudéng gidm trong moi
truong dat chua. Téng ham luong cacbon hitu
co (TOC) tuong quan ti 1¢ thudn muc trung
binh véi ham lugng Cd (R = 0,54) va tuong
quan ti I¢ thudn & mac kém dén trung binh véi
Cu (R = 0,28), khong tuwong quan voi ham
luong As, Cr, Hg, Ni, Pb va Zn. Ham lugng As,
Cd, Hg khong tuong quan vé6i thanh phan co
gidi dét, chimg t6 cac KLN nay khong chiu anh
huéng boi thanh phin co gidi dat. Ti 18 sét
twong quan ti 1¢ thuan mirc trung binh v1 ham
luong Cr (R = 0,44), Pb (R =0,51), Zn (R =
0,48); tuong quan ti 1¢ thudn muc kém dén
trung binh vé1 ham lugng Ni (R =0,32). Ti 1€
bot twong quan ti 1€ thuan mic kém dén trung
binh véi ham lugng Cu (R =0,31), ham lugng
Cr(R=0,27); twrong quan ti 1¢ thuan murc trung
binh v6i ham lugng Pb (R = 0,52), ham lugng
Zn (R =0,43). Diéu nay ching t6 mot phan cac
kim loai Cr, Pb, Zn, Ni, Cu trong khu vuc
nghién ctru c6 xu huéng tich tu & nhitng mau
datco cép hat min noi c¢6 dién tich bé mat riéng
16n. Noi cach khac, vai cac mau dat co kich
thudc hat cang min (bot, sét) thi kha nang hép
thu cac KLN nay cang cao.

Két qua phan tich chi sb dja hoa (Igeo) clia
8 KLN (As, Cr, Cd, Cu, Hg, Ni, Pb va Zn)
trong dat ven séng Gianh, tinh Quang Tri cho
thiy, Igeo ctia 8 KLN c6 thé phan thanh 4
nhém: (1) khong gy 6 nhiém (Igeo trung binh
< 0) véi kim loai Cr, Ni va Zn; (2) 6 nhiém
trung binh (0 < Igeo trung binh < 1) vdi kim
loai Cuva Pb, (3) 6 nhiém ning (0 < Igeo trung
binh < 4) véi kim loai Cd; (4) 6 nhiém rat nang
(0 < Igeo < 5) véi kim loai As va Hg. Tuy
nhién, c6 sy khac nhau gitra cac loai hinh st
dung dat.

Dét rimg ngdp min khong bi 6 nhiém Cr,
Cu, Hg, Pb, Zn va Ni (Igeo <0). Kim loai As c

11,11% mau khong bi 6 nhiém; 22,22% mau &
mirc khong 6 nhiém dén 6 nhiém trung binh va
66,67% mau bi 6 nhiém mtc trung binh. Kim
loai Cd c6 33,33% mau khong bi 6 nhiém;
66,67% mau & muc khong 6 nhiém dén 6
nhiém trung binh.

Pit nudi trong thiy hai san khong bi 6
nhiém Cr, Cu, Hg, Pb, Zn vaNi (Igeo < 0). Kim
loai As ¢6 42,86% mau & mic khong 6 nhiém
dén 6 nhiém trung binh; 57,14% mau 6 nhiém
mirc trung binh. Kim loai Cd ¢6 57,14% mau
khong bi 6 nhiém; 14,29% mau & mirc khong 6
nhiém dén 6 nhiém trung binh.

Pit trong hoa mau khong bi 6 nhiém Cr,
Cu, Zn, Ni (Igeo < 0). Kim loai As c6 31,03%
mau ¢ mirc khéng 6 nhiém dén 6 nhiém trung
binh; 62,07% mau 6 nhiém muc trung binh;
10,53% mau 6 nhiém trung binh dén 6 nhiém
ning; 3,45% mau 6 nhiém ning dén 6 nhiém
rat nang. Kim loai Cd c6 44,83% mau khong bi
6 nhiém; 41,38% mau & mirc khong 6 nhiém
dén 6 nhiém trung binh; 3,45% mau bi 6 nhiém
muc trung binh; 6,9% mau bi 6 nhiém muc
trung binh dén 6 nhiém ning. Kim loai Hg ¢
96,55% mau khong bi 6 nhiém; 3,45% mau &
murc 6 nhiém nang dén 6 nhiém rat nang. Kim
loai Pb ¢6 93,10% mau khong bi 6 nhiém;
6,90% mau ¢ muc khong 6 nhiém dén 6 nhidm
trung binh.

Pt ma khoéng bi 6 nhiém Cr, Hg, Zn,vaNi
(Igeo < 0). Kim loai As c¢6 35% mau ¢ mic
khong 6 nhiém dén 6 nhiém trung binh; 50%
mau 6 nhiém trung binh; 15% mau 6 nhiém
trung binh dén 6 nhiém nang. Kim loai Cd ¢6
50% mau khong bi 6 nhiém, 25% mau khong 6
nhidm dén 6 nhiém trung binh, 20% mau 6
nhiém trung binh va 5% mAau 6 nhiém trung
binh dén 6 nhiém nang. Kim loai Cu va Pb déu
6 95% sb mau khong bi 6 nhiém, 5% s6 mau &
muirc khong 6 nhiém dén 6 nhiém trung binh.
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Dit trong lta nude khong bi 6 nhiém Cr,
Cu, Hg, Pb, Zn, Ni (Igeo < 0). Kim loai As cé
4,76% mau khong bi 6 nhiém; 42,86% mau &
murc khong 6 nhiém dén 6 nhiém trung binh;
33,33% mau 6 nhiém trung binh; 19,05% mau
6 nhiém trung binh dén 6 nhiém ning. Kim loai
Cd ¢6 33,33% mau khong bi 6 nhiém; 38,10%
méu khong 6 nhiém dén 6 nhiém trung binh;
14,29% mau 6 nhiém trung binh; 9,52% mau 6
nhiém trung binh dén 6 nhiém nang; 4,76%
mau bi 6 nhiém ning.

Dit hoang bo trong khong bi 6 nhiém Cr,
Hg, Zn va Ni (Igeo < 0). Kim loai As c6
35,71% mau & muc khong 6 nhidém dén 6
nhiém trung binh; 50% mau 6 nhiém trung
binh; 14,29% mau 6 nhiém trung binh dén 6
nhiém ning. Kim loai Cd c6 50% mau khong
bi 6 nhiém; 21,43% mau & mic khong 6 nhiém
dén 6 nhidm trung binh; 28,57% mau bi 6
nhiém trung binh. Kim loai Cu va Pb déu c6
92,86% s6 mau khong bi 6 nhiém; 7,14% mau
& mirc khong 6 nhidm dén 6 nhidm trung binh.

Két qua phan tich hé s6 tai 6 nhiém (PLI)
cho thiy, cac diém lay mau ven song Gianh,
tinh Quang Tri ndm trong pham vi tir khong 6

Taili¢u tham khio:

nhiém dén 6 nhiém nhe 8 KLN As, Cd, Cr, Cu,

Hg, Pb, Ni va Zn. Cu thé, 90% mau phén tich

khong bi 6 nhiém KLN va 10% mau bi 6 nhiém

8 KLN néu trén & mirc 6 nhiém nhe.
4.Kétluan

Ham lugng 8 KLN As, Cd, Cr, Cu, Hg, Ni,
Pn va Zn trong cac mau dét ven song Gianh,
tinh Quang Tri cd sy khac nhau giita cac vi tri
14y mau va cac loai hinh str dung dt, tuy nhién
gid tri trung binh c6 su chénh 1éch khong dang
ké va phan 16n déu thip hon quy chudn k¥ thuat
qudc gia vé gidi han cho phép ciia KLN trong
dat (QCVN 03:2023/BTNMT).

Cac KLN tich lily trong cac tang dit mat
phan 16n c6 ngudn gdc do hoat dong ciia con
ngudi, trong d6 Hg thuong ¢6 ngudn goc tir
nudc thai cong nghiép, khoi cong nghi€p va
qué trinh d6t nhién liéu hoa thach; As va Cu c6
nhiéu trong phan chudng va phan bén ctia hoat
d6ng nong nghiép; Cd co thé dén tir cac hoat
dong cong nghiép. Mot sb mau da xuat hién
diu hiéu 6 nhiém KLN so véi nén tu nhién, cu
thé Cr, Ni va Zn chua gy 6 nhiém dét; Cu va
Pb & murc 6 nhiém trung binh; Cd , As va Hg &
muc 6 nhiém nang m
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