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SUMMARY

ASSESSMENT OF HEAVY METAL CONTAMINATION IN SEDIMENT
CORES COLLECTED IN HAI DUONG’S RIVERS

This study presents the assessment of environmental risk of heavy metals in the
sediment cores of rivers system in Hai Duong province by analyzing risk assessment
factors including contamination factor CF, risk assessment code RAC as well as
Sediment Quality Guidelines SQGs and calculating pseudo-partitioning coefficient (Kg).
From these results, Cu, Pb, Cd and Mn have been found that they were appeared to
have weak affinities with sediments, thus being more mobile. The strong mobile
tendency of Cd, Cu and Pb was in agreement with their sediment speciation, where
these metals had considerable portions in the labile phase that can equilibriate with the
aqueous phase. Nevertheless, Cr, Ni and Fe apparently revealed the lower rate to be
released into the water phase. The environmental risk assessments suggested that Cd,
Mn, Cu, Pb pose a higher environmental risk, threat to the aquatic biota and are mostly
contributed from anthropogenic inputs. Conversely, Cr, Ni and Fe are highlighted by
lithogenic sources.

Keywords: environmental risk, heavy metals, geochemical speciation, sediment
cores, risk assessment.

1. MO DAU
Tram tich s6ng vira 1a ngudn gdy 6 nhiém nudc, dong thoi con dong vai tro 1a chét
xuc tac, chuyén ché va luu giit cac dang 6 nhidm khéac[1, 2]. V6i kha ning hap thu cac
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chét 6 nhiém, dic biét 1a cac kim loai nang, hé tram tich lam giam mat do cua chét gay o0
nhiém trong nuc. Tuy nhién, hé tram tich ciing rat d& bién ddi theo nhing thay ddi moi
truong, khi bi x4o tron chat gay 6 nhidm c6 thé giai phong khoi tram tich, giy 6 nhiém
nghiém trong d6i v6i chtrc ning ctia hé sinh thai [3-5]. Do vay, viéc nghién ciru sy phan
bb kim loai ning trong hai pha nudc va tram tich 1a rat can thiét dé danh gia muc do 6
nhiém, x4c dinh duoc su phan tan, chuyén ddi, va qué trinh Iam giau thém cua cac kim
loai ning trong madi truong nude trén hé thong séng tinh Hai Duong.

Ngoai nghién ctru danh gia kha ning phat tan gdy 6 nhiém qua sy phan bd cac kim
loai ning giita hai pha: nuéc va tram tich, viéc tinh toan cac chi sé danh gid méi truong
cling dong vai trd quan trong gép phan danh gia khach quan hon vé mirc d6 6 nhiém
kim loai. Trong nghién ctru nay, cac chi s moi trudong duoc dé cap dén bao gom: chi s6
6 nhiém (Contamination Factor), chi s6 danh gia nguy co méi truong (Risk Assessment
Code), thong sb danh gia chat lugng tram tich ( Sediment Quality Guidelines).

Trong nghién ctru ndy, voi ddi twong phan tich 13 cac mau nudc 16 rdng va cot
tram tich lfiy tai 6 dia diém thudc luu vuc song Cau, chung t6i sit dung phuong phap
khdi phd cao tan plasma cam tmg ICP — MS dé xé4c dinh dong thoi ham lugng 9 kim
loai ning. S6 liéu ham luong cac kim loai ning c6 trong cac ddi twong mau nghién ciru
duoc xir 1y dé xac dinh cac chi s 6 nhiém mdi truong, hiang s6 phan bd dé danh gia
mirc d6 6 nhiém cua cac kim loai tai timg dia diém cy thé.

2. THUC NGHIEM
2.1. Héa chat

- Céc hoa chat déu sir dung loai tinh khiét phan tich, siéu tinh khiét phan tich (axit
axetic dang bang 100% Fisher Scientific, amonihidroxyl clorua NH,OH. HCI ACROS
Organics, hidro peoxit 30% Fisher Scientific, amoni axetat va HNO3; 65%) va pha ché
bang nudc cat deion (siéu sach) do din 18,2 MQ.

- Dung dich chuan gbc (Merk) la dung dich chuan 9 nguyén té ham luong 10
pg/ml trong HNO3; 5%.

- Dung dich chuan 1am viéc chta dong thoi cac kim loai c6 nong do tir 4 ¢én 200
ppb, riéng sat tir 8 dén 400 ppb, duoc pha lodng tir dung dich chuan goc hdn hop cua
Merk st dung HNOj3 2%.

- Khi nito sach 99,999% dung cho qua trinh syc dudi khi oxi ra khéi binh chtra
peeper.

- Thudc thir chiét pha lién két cac kim loai gom:

+ Pha 1 (pha trao d6i) : 500 ml dung dich CH;COONH, 1M, pH =7

+ Pha 2 (pha cacbonat): 500 ml dung dich CH3COONH, 1M, pH =5

+ Pha 3 (pha hiru co) : 500 ml dd NH,OH.HCI 0,04M / CH3;COOH 25%
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+ Pha 4 (pha Fe-Mn oxit): Pha dung dich H,O, 8,8M va bén héa bang axit
voi pH = 2-3

+ Pha 5 (pha con lai): Pha mot hon hop axit gém 3mL HNO3 65% ; 1ImL H,0,
30% va 0,5 mL HF 40%.
2.2. Thiét bi

- Qua trinh ldy mau nuéc chiét 15 réng sir dung peeper kiéu Hesslein [6] loai thiét
ké mot mat (hinh 1). Mai peeper c6 kich ¢& (dai x rong x cao) twong tng 66 cm X
16,5cm x 2,5cm. Trong peeper c¢d chira 50 cip budng mau vai khoang cach 16 =~ 1,2 cm,
thé tich mdi budng mau 1a 5,85 ml. Tong thé nude chiét 15 rdng trong mbi peeper ¢ thé
thu dugc 12 585 ml. Peeper sir dung loai mang trao d6i Poly(ethersulfone) 0,2 um nhap
khau tir My. Day 1a loai mang bén, méng, dai, khdng bi vi khuan an, kich thuéc 16 nhé,
chi cho ion kim loai c6 kha ning trao doi va dé dat trang thai can bang. Mang duoc dat
giita 2 16p peeper va cb dinh bang 73 éc vit nhua PMM. Vi khuan va cac hat ran cé kich
thudc 16n hon déu bi giir lai ¢ ngoai.
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73 b vit 100 budng mau voi thé tich mdi budng 1a 5,85ml

Hinh 1: Thiét bj ldy mau nude 16 rong trong tram tich (peeper)

- Qué trinh 14y mAau trim tich cot sir dung cot tru Inox rong tu thiét ké vai 2 16
khoan nho phia trén cho nudc thoat. Cot ¢ kich ¢& (dai x duong kinh) twong ttng 40 cm
x 8 cm.

- Thiét bi phan tich cac kim loai nang: ICP-MS Elan 9000 Perkin Elmer tai Khoa
Hoéa, Truong BDH Khoa hoc Ty nhién, PH QGHN
2.3. Pia diém nghién ciru

Viéc ldy mau nudc 16 rdng va tram tich cot duoc thuc hién tai 6 dia diém trén 2 hé
thdng séng chinh cua tinh Hai Duong (ndm cudi luu vuc sdng Cau) la séng Thai Binh
va song Béc Hung Hai ngay 01/9/2015 tai cac diém: S5, S11, S15, S22, S25L.2, S31 (ki
hiéu duong tron trén ban dd). Bén diém thudc hé théng séng Thai Binh gom S5, S11,
S15, S22 con lai 2 diém S25L.2, S31 thudc hé thong sdng Bac Hung Hai. Ban do céac vi
tri 1dy mau duoc biéu dién ¢ hinh 2 va bang 1.

59



Bang 1: Théng tin vé vi tri ldy mau tai tinh Hai Dwong

Ki Diém liy mau Toa do dia li Miéu ta
hi¢u
S5 Cau Pha Lai, Chi Linh ~ N: 21° 6'10.53" E: Gan ctra xa thai nha may
106°17'51.84" nhiét dién Pha Lai
S11 Pha Thai, Kim Thanh  N: 20°57'48.70" E: 500m tir song Van
106°31'51.77"
S15  CCN Lai Vu, Nam Sach N: 20°59'38.24" E: Gan khu c6ng nghiép Lai
106°24'37.19" Vu
S22 Tién Phong, Thanh  N:20°42'1.12" E: Khu tap két tau khai thac
Mién 106°15'9.65" cat
S251L.2 Cau Ké Sat, Ké St N: 20°54'54.25" E: Sm tir bo song
106° 8'57.66"
S31 Cau Hiép, Ninh Giang  N: 20°45'50.36" E: 70 m tir cau
106°17'13.91"
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Hinh 2: Bdn dé séng va ban do vi tri ciia cac diém ldy mdu
2.4. Phuwong phap nghién ciru va danh gia
- MAu tram tich cot duoc phan tich theo quy trinh chiét phan doan Tessier 1979 [7],
- X4c dinh ham lugng kim loai ning trong nudc 16 réng va tram tich bang phuong
phap phan tich ICP — MS trén co so t6i wu hoa cac diéu kién do va danh gia phuong
phap phan tich.
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-Phuong phép théng ké, xir Iy s6 liéu: tir két qua phan tich ham lwong cac kim loai
nang trong nudc chiét 15 réng va trong trim tich xac dinh hé s phan b cua céc kim
loai nang vao 2 pha.

[P’.I]nmfrc 15 1‘5ng

d = T
[P"fl]tlﬁng 5 pha phin doan

- Phuong phap so sanh, danh gia: danh gia mirc d6 6 nhiém thong qua cac chi sd
moi truong
2.4.1. Chi s6 6 nhiém CF

Chi sb 6 nhi2m CF la mot trong nhitng chi tiéu quan trong trong danh gia vé mic
d6 anh huéng xau cua kim loai ning dén méi treong bang thoi gian luu cua ching. Néu
kim loai c6 chi s6 6 nhiém CF cao thi chling s& c6 thoi gian ton tai ngan trong tram tich
va & c6 nguy co anh huong 16n dén moi truong. Trong chi s6 6 nhiém CF, c6 hai loai
chi s6: (1) chi s6 6 nhiém riéng ICF va (2) chi s6 6 nhiém chung GCF. Chi s6 & nhiém
riéng ICF duoc tinh bang ti s6 gitra tong ham lugng kim loai ning trong 4 pha dau ( pha
trao doi, cacbonat, Fe-Mn oxit va hitu co) va pha 5 (pha con lai) [1, 5, 8]. Chi s6 6
nhiém chung GCF duoc dinh nghia bang tong chi s6 ICF cua ting kim loai tai mdi diém
ldy mau.

(F1 + F2 + F3 + F4)

F5
GCF =X ICF

ICF =

2.4.2. Chi s6 danh gia rii ro RAC

Chi sé danh gia nguy co méi truong RAC dugc dinh nghia 13 ti s6 cta tong ham
luong 2 pha dau (pha trao doi, cacbonat) véi téng cac pha dudi dang % [4, 5]. Mot cach
khac, RAC ciing duoc coi 1a hé s6 di chuyén MF (mobility factor), noi 1én kha ning trao
d6i va thiét 1ap can bang ctia kim loai giira pha nudc va trim tich. RAC 1a chi s6 quan
trong trong viéc danh gid anh hudng ctia cac hoat dong nhéan tao nhu hoat dong cong,
nong nghiép va du lich.

(F1 + F2)

RAC =
(F1+ F2 +F3 + F4 + F5)

% 100%

2.4.3. Thong s6 danh gia chit lwong méi trueomg SQGs

Viéc xac dinh liéu rang néng d6 cua kim loai nang trong tram tich co dat tiéu
chuan hay vuot qua mtc do quy dinh méi truong 1a v cing quan trong. Piéu d6 giup
cho viéc danh gia mac @6 6 nhiém kim loai ning duoc khach quan va chinh xac hon.
Trong nghién cttu nay, ching tdi sir dung 3 tiéu chuan vé thong sé danh gia chat luong
tram tich SQGs dé so sanh, bao gém: (1) mtc ngudng anh huong TEL (threshold
effects level) va mac anh huéng ngau nhién PEL (probable effects level) [9, 10]; (2)
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muc anh huong thdp nhat LEL (lowest effect level) va mic anh huéng nghiém trong
SEL (severe effect level) [11]; (3) pham vi anh huong thap ERL (effects range low) va
pham vi anh hudéng trung binh ERM (effects range medium) [9-12].

Ba loai tiéu chuan nay cd thé truc tiép sir dung dé so sénh ma khéng can chuan
héa va dugc phan loai mirc d6 nguy co 6 nhiém nhu sau: (a) kim loai nang c6 ham
lwong trong tram tich nhé hon TEL (1), LEL (2) hay ERL (3) thi chang it anh huéng
x4u dén hé sinh thai ciing nhu tram tich c¢6 thé khong bi 6 nhidm ; (b) ham lwong kim
loai nang trong khoang TEL va PEL (1) ; LEL va SEL (2) hay ERL va ERM (3) thi kim
loai nang c6 anh hudng xdu dén hé sinh thai ; (¢) néu ham luong caa kim loai nang nam
ngoai PEL (1); SEL (2) hay ERM (3) thi chung duoc coi la cd anh huéng nghiém trong
dén hé sinh thai.

3. KET QUA VA THAO LUAN
3.1. Sw phan bé cia kim loai niang gitra pha nwéc va tram tich.

Dé danh gia va giai thich sy phan bd kim loai ning gitta hai pha: nudc va tram
tich, chiing t6i sir dung khai niém hang s6 phan bd Ky (g/L), 1a ti s6 giita ndng do kim
loai trong nude 16 rdng vai tong nong do kim loai trong 5 pha lién két tram tich[8, 13].
Nhiing kim loai ¢ Kq cao hon thi s& ¢6 xu hudng di chuyén tir tram tich sang pha nudc
nhiéu hon. Két qua phan tich hang s6 phan bd K cua timg kim loai theo dia diém & cac
muc do sau khac nhau dugc trinh bay trong bang 2.

Tir cac két qua trong bang 2, gia tri hang sé K¢ nhin chung cao ¢ céc kim loai Cu,
Cd, Ni, Pb, Zn va Mn & tat ca céc do sau tir 10-30 cm. Cu, Zn, Ni véi gia tri Kq rat cao
cho biét chung co lyc lién két yéu voi tram tich, c6 luu trir trong tram tich rat ngan nén
dé dang chuyén vao pha nudc va kha ning gdy 6 nhiém cao toi chat lwong hé sinh théi.
Xu huéng dich chuyén 16n vao pha nuéc ciia Cu, Zn, Cd kha twong dong va phu hop
v6i két qua phan tich pha lién két 5 phan doan rang Cu, Pb, Cd, Mn chiém phan 16n
trong pha di chuyén ( pha trao d6i, pha cacbonat) dé chuyén sang pha nudc. Tuy nhién,
Cr, Fe va Co lai chi c6 Ky thép hon nhiéu so véi cac kim loai con lai, chtrng to6 chung co
ai luc lién két 16n véi tram tich hon 1 pha nudc nén sé& luu gitr trong trAm tich 1au hon
va giam nguy co gy 6 nhidém méi truong. Két qua tinh gia tri Kq va sy phan b cia cac
kim loai trong pha nudc va tram tich trong nghién ctru nay c6 su twong dong voi cac két
qua nghién ctru ciia Daoquan Xu [8] va Li-Jyur Tsai [13].

So sanh giita cac diém 1y mau, hau hét cac kim loai & cac do sau khac nhau déu
c6 gia tri hang sb phan bd K 16n tai cac diém S11, S5, S15 ma tai d6 1a nhitng diém gan
cong x4 thai cua cac khu cong nghiép nhu Lai Vu, Phti Thai va nha may nhiét dién Pha
Lai. Ngoai ra, mot s6 kim loai nhu Cd, Zn, Co lai c6 gia tri Kq kha 16n tai diém S31 —
cau Hiép, Ninh Giang. Qua danh gia mirc d6 trao ddi kim loai giira pha nudc va tram
tich thong qua Kg, ching ta mot phan co thé thiy rd dugc cac kim loai c¢6 kha nang giy
6 nhiém nhiéu nhat 1a Cu, Cd, Pb, Zn, Ni v&i ngudn xa thai chinh 1a cac khu cong
nghiép va nha may san xuat.
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Bang 2: Hang so phdn bo Ky cua cac kim logi gitra pha nudc va tram tich

P)sau | Piém Cu [Pb| Cd | Zn | Fe [ Co | Ni |Mn| Cr
10 cm S5 6,00 [ 0,38 | 1,78 | 6,16 [ 0,90 0,87 | 2,63 | 0,58 | 0,59
S11 10,56 | 1,58 | 4,30 | 20,10 | 0,38 0,38 | 2,85 | 0,61 | 0,82

S15 555 |2,03] 590 | 1,03 [0,120,16 | 5,99 | 0,98 | 0,74

S22 0,48 |0,26| 0,17 | 2,12 [ 0,60 | 0,12 | 0,66 | 0,97 | 0,02

S25L2 | 1,04 [0,33| 0,68 | 0,74 |061|0,53| 0,56 | 2,67 | 0,02

S31 3,04 | 1,68 7,37 | 426 [0,25/0,69| 1,68 | 1,76 (0,21

Trung binh | 4,45 [ 1,04 | 337 | 574 0,48 0,46 | 2,40 | 1,26 | 0,40

20cm S5 586 | 0,66 | 1,85 | 9,81 [1,32[1,05| 2,16 [ 0,97 | 0,41
S11 27,50 [ 2,67 | 2,13 | 16,36 [ 1,22 | 0,67 | 3,81 [ 1,24 | 2,41

S15 8,60 | 1,17 | 1,63 | 6,06 | 0,30 0,48 | 6,80 | 1,00 0,82

S22 029 (041 0,07 | 0,41 [0,34|0,16| 0,14 | 0,51 0,13

S25L2 | 0,25 [0,19| 0,01 | 0,20 [ 0,180,218 | 0,13 | 0,20 | 0,04

S31 0,37 | 0,44 0,30 | 0,36 [ 0,07|0,10| 0,21 [ 0,02 0,18

Trung binh | 7,14 10,92 | 1,00 | 553 | 0,57 | 0,44 | 2,21 | 0,66 | 0,66

30cm S5 18,4810,99 | 2,93 [ 13,95 [3,11|1,18 | 3,36 | 2,01 0,79
S11 1153[0,72] 2,01 | 7,38 [0,92]0,73 | 2,18 | 1,10 0,38

S15 7,21 | 7,001 |25,08| 899 [0,26]0,38 12,61 | 1,59 | 1,15

S22 0,37 | 0,04 0,15 | 1,23 [0,03|0,21| 0,80 | 1,75 0,11

S25L2 | 3,19 [0,29| 1,24 | 333 [0,17 (0,26 | 2,15 | 0,48 | 1,11

S31 381 (082 283 | 357 [0,15[0,25| 1,05 | 0,46 | 0,23
Trungbinh | 7,43 | 164 | 571 | 6,41 [ 0,77 050 3,69 | 1,23 0,63

3.2. Panh gia méi truwong tram tich thong qua cac chi s6 vé 6 nhiém méi truong
Pé co thé danh gia khach quan vé mtc do 6 nhiém kim loai ning trong moi

truong tram tich, cac chi s6 danh gia mic do 6 nhieém kim loai nang dugc dua ra bao

gom: chi s6 6 nhiém (contamination factor), chi s0 danh gid rai ro (risk assessment

code) va thong sé danh gia chat luong tram tich (Sediment Quality Guidelines).
3.2.1. Chi's¢ 6 nhiém CF
Két qua tinh ICF cua ting kim loai va theo timg d6 sau trim tich dugc thé hién

trong bang 3. Mot cach khai quat, thdi gian luu trit ciia kim loai ning trong tram tich c6
thé duoc sap xép theo thtr tw giam dan sau ddy: Mn > Cd >> Pb > Cu > Co > Zn > Fe >
Ni > Cr. Nhu vay, téc do giai phong tir trim tich ra moi trudng bén ngoai cua Mn, Cd,

Cu, Pb cao hon hin so vé6i cac kim loai khac. Nguoc lai, Cr, Ni dugc coi 1a cé it kha

nang phat tan ra moi truong.
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Bdng 3: Két qua tinh chi s6 ICF, GCF

Pj siu ICF GCF
Piém Cu Pb | Cd | Zn | Fe | Co | Ni | Mn | Cr

10 cm S5 10,69 | 12,98 | 16,05 | 4,83 | 467 | 7,02 | 1,78 | 54,65 | 0,65 | 113,33

S11 6,97 | 3,86 | 3,65 | 3,75 [3,21| 6,38 | 2,42 | 3542 |0,70 | 66,35

S15 423 | 204 | 1,79 | 0,22 | 3,32 | 17,40 | 4,82 | 63,04 | 0,82 | 97,69

S22 27,85 | 20,38 | 53,68 | 4,53 | 2,30 | 4,88 | 1,42 | 50,05 | 0,46 | 165,55

S25L.2 8,55 | 12,80 | 19,75 | 4,04 | 2,85| 575 | 2,20 | 31,17 | 0,56 | 87,68

S31 496 | 497 | 9,04 | 303 | 3,13 | 6,08 | 2,38 | 48,78 | 0,57 | 82,95

Trung binh | 10,54 | 951 | 17,33 | 3,40 | 3,25 | 7,92 | 2,50 | 47,19 | 0,63 | 102,26

20 cm S5 2,26 | 12,95|3571 | 313 322 | 552 | 1,28 | 3857 | 0,51 | 103,14

S15 512 | 3,85 | 2424 | 3,31 | 3,03 | 11,97 | 3,49 | 84,45 | 0,72 | 140,18

S22 8,48 | 14,53 | 31,14 | 568 | 1,91 | 6,74 | 1,60 | 24,11 | 0,30 | 94,48

S25L.2 1,99 | 2,14 | 865 | 0,09 | 0,32 | 3,20 | 1,25 | 21,55 | 0,13 | 39,33

S31 545 | 533 | 12,97 | 2,33 [ 1,47 | 3,93 | 1,35| 26,44 | 044 | 59,71

Trung binh | 466 | 7,76 | 22,54 | 2,91 | 1,99 | 6,27 | 1,79 | 39,02 | 0,42 | 87,37

30cm S5 1,64 | 598 | 59,20 | 211 | 2,06 | 412 | 0,95 | 32,06 | 0,33 | 108,44

S11 7,06 | 3,12 | 292 | 3,09 |547 | 7,65 | 2,10 | 83,44 | 0,79 | 115,64

S15 6,77 | 344 | | 436 | 1,67 | 756 | 2,26 | 22,22 | 0,64 | 48,93

S22 15,73 | 11,16 | 54,35 | 7,13 | 2,60 | 7,39 | 3,03 | 26,25 | 0,50 | 128,14

S25L.2 11,31 | 19,65 | 34,58 | 10,73 | 3,86 | 7,70 | 2,55 | 48,15 | 0,61 | 139,14

S31 6,72 | 7,05 | 11,44 | 439 | 440 | 7,76 | 2,65 | 56,98 | 0,65 | 102,04

Trung binh | 8,20 | 840 | 3250 | 530 | 3,34 | 7,03 | 2,26 | 44,85 | 0,59 | 107,05

40 cm S11 475 | 489 | 413 | 271 | 381 | 7,73 | 2,38 | 59,33 | 0,75 | 90,48

S15 456 | 1,10 | 0,79 | 562 | 2,61 | 9,40 | 3,81 | 2811 | 0,78 | 56,78

S22 6,65 | 10,82 | 583 | 2,65 [3,70 | 3,79 | 1,39 | 41,71 | 0,56 | 77,10

S25L.2 430 | 6,70 | 36,29 | 6,87 | 2,79 | 7,92 | 2,61 | 33,12 | 0,51 | 101,11

S31 6,17 | 850 | 17,96 | 4,11 3,09 | 6,55 | 2,35 | 31,44 | 0,57 | 80,74

Trung binh | 529 | 6,40 | 13,00 | 4,39 | 3,20 | 7,08 | 2,51 | 38,74 | 0,63 | 81,24

Gié tri GCF c¢6 xu hudéng gidm dan theo d¢ siu, mic du c6 thiéu gia tri tai S11 ¢
dd sau 20 cm va S5 ¢ do sau 40 cm. Gié tri GCF cao tai 16p tram tich mat (16p trén
cling) c6 thé dugc giai thich bai xu hudng cac kim loai ning s& tich liiy nhiéu hon trén
16p trAm tich mat. Sau mot thoi gian, ching sé& di sdu vao 16p tram tich bén trong nhiéu
hon. O 16p tram tich mat (10 - 20 cm), cac diém S5, S22, S15 14 nhitng diém c6 gia tri
ICF va GCF cao va ¢ nguy co anh hudng dén méi truong 10n (bang 4). Cac diém noi
trén c6 kha nang bi 6 nhidm cao co thé 1 do gan cdng xa thai cia cac nha may nhu nha
may nhiét dién Pha Lai (S5), cac khu cong nghi¢p nhu Lai Vu (S15), Phu Thai (S11)...
Tuy nhién, cang vao sau 16p trim tich (30-40cm) thi xu hudng lai thay d6i. Diém
S25L2, S11 va S31 lai c6 kha nang bi 6 nhiém nhiéu hon.

64



Bang 4: So sanh gia tri GCF trung binh tai cac mirc do sau

Dj sau GCF trung binh
10cm S22 >S5>S15>S25L2 > S31 > S11
20cm S15>S5> S22 > S31 > S25L.2
30cm S25L2 > S22 >S11>S31>S5>S15
40 cm S25L2 > S11 > S31 > S22 > S15

3.2.2. Chi so danh gid nguy co moi trwong RAC

Dua vao cac tiéu chuin quy dinh, RAC dugc chia ra thanh 5 mtrc d§ anh huong

dén moi trudong khac nhau [5, 14] (bang 5).

Badng 5: Phan loai chi sé danh gid mikc dé riii ro RAC

Loai | Murc d6 rui ro | RAC (%) | Kim loai
1 Khéng <1 -
2 Thap 1-10 Cr, Fe
3 Trung binh 11-30 | Cu, Pb, Ni
4 Cao 31-50 Co, Zn
5 Rat cao > 50 Cd, Mn

Theo d6, Cr, Fe dugc xép trong nhém it nguy co méi truong, tiép d6 Co, Zn va
Cu, Pb, Ni Ia nhitng kim loai ndng trong nhém nguy co cao va trung binh. Pac biét, Cd,
Mn dugce coi 1a nhitng kim loai ning giy nguy co cao 6 nhiém moéi trudng. Bsi doc tinh
ctia Cd r4t cao nén Cd c6 nguy co gdy nhiém doc cao véi sinh vt qua thirc an. Tuy
nhién, trong s6 d6 Zn va Mn lai 1a nhiing nguyén t6 thiét yéu cho co thé. Két qua RAC
cho thiy nhirg nhom kim loai ¢6 nguy co cao anh hudng dén moéi trudng déu tip trung
tai cac diém khu cong nghiép (Phu Thai -S11, Lai Vu- S15), gan cdng x4 thai nha may
S5 hay khu hoat dong danh bét ca, khai thac cat (S25L2)...

Nhin chung, kha ning di chuyén hay nguy co giy 6 nhiém ciia 9 kim loai c6 thé

duogc sap xép theo thtr ty sau: Mn > Cd >> Co > Zn > Pb ~ Cu > Ni >> Fe > Cr.
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3.2.3. Thong sé ddnh gid chdt lweng tram tich SQGs

Bang 6: So sanh gia cac thdng sé chdt lirong tram tich SQGs va
ham lwong Kim logi trong nghién cuzu nay.

Fe Mn Zn Cu Cr Ni Pb Cd
Thong sd Nong do (ug/g), ngoai trir Fe ( mg/g)

TEL - - 124 18,7 52,3 15,9 30,2 0,68
PEL - - 271 108 160 42,8 112 4,21
LEL 2 460 120 16 26 16 31 0,6
SEL 4 1100 270 110 110 50 110 9

ERL - - 150 34 81 20,9 46,7 1,2
ERM - 410 270 370 51,6 218 9,6

Khoang ham  1,816-  95,62- 6,46- 1,96- 0,89 - 1,85- 2,72- 0,05-
luong 7,684 228575 247,42 116,34 9,08 44,06 46,82 3,04
Trung binh 4578 563,30 41,41 19,66 5,13 8,77 16,99 0,51
% so sanh vai SQGs
Thong s TEL-PEL

% < TEL 51,4 77,8 100 83,3 88,9 83,3
TEL< %<PEL 48,6 16,7 0 11,1 11,1 16,7
% > PEL 0 55 0 5,6 0 0

Thong s6 LEL-SEL
% < LEL 11,1 83,3 51,4 77,8 100 83,3 88,9 83,3

LEL< %<SEL 16,7 16,7 48,6 16,7 0 16,7 11,1 16,7
% > SEL 72,2 0 0 55 0 0 0 0
Théng s6 ERL-ERM
% < ERL 51,4 83,3 100 83,3 100 83,3
ERL<%<ERM 48,6 16,7 0 16,7 0 16,7
% > ERM 0 0 0 0 0 0

Tir bang so sanh cac két qua thyc nghiém vai 3 tiéu chuan qudc té quy dinh cho
thdy: hau hét cac kim loai chiém da phan vao khoang it anh hudng dén méi truong, dac
biét 1a Cr. Tuy nhién trong d6 mot vai kim loai van c6 phan trim kha 16n & mirc do
nguy co cao nhu Fe, Cu. Két qua nay cho thiy du ¢6 khac nhau giita cac két qua phan
tich giita cac SQGs, Cr, Ni van 1a nhitng nguyén t6 it anh huong xau dén moéi truong.

4. KET LUAN

Viéc danh gia sy phan bd ciia cac kim loai nang giira pha trim tich va pha nudc co
vai trd quan trong va anh huong mat thiét dén mirc d6 6 nhiém tai cac diém quan trac
trén hé thong song cia tinh Hai Duwong. Dya vao cac két qua phan tich tong ham lugng
ctia kim loai nang trong nude 15 rong ciing nhu thanh phan theo timg pha lién két trong
chiét phan doan tram tich cot, nghién ctru ndy da danh gid sy phan bd kim loai nang dua
trén hing s6 phan bd K va cac chi sé 6 nhiém méi trudng (CF, RAC va SQGs) dé dua
ra nhiing két luan khach quan vé mirc d6 6 nhidm trim tich. Qua dé, Cd, Cu, Pb, Mn la
nhitng kim loai ¢6 kha ning gy 6 nhiém cao nhit do qua trinh trao d6i va di chuyén
vao pha nudc 16n. Nguoc lai Cr, Ni, Fe lai c6 kha nang lién két chat ché voi pha tram
tich, ddc biét 1a pha lién két v6i vat chat khoang/sét.
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