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SUMMARY

STUDY ON THE DISTRIBUTION OF HEAVY METALS IN SEDIMENT
UNDER THE CAU RIVER BASIN

Zn and Cu are the elements necessary for the body at low concentrations, but at high
concentrations they causes cardiovascular problems, digestive, kidney ... and can result in death;
Cd and Pb metals are highly toxic to humans and animals, they are the germ can cause cancer,
bone disease ... however their toxicity depends on the specific form of existence their possible. A
five-step sequential extraction procedure was applied for the determination of the distribution
four elements Zn, Cd, Pb and Cu in sediment samples collected at Cau river- Thai Nguyen City.
The accuracy evaluated by comparing total trace metal concentrations with the sum of the five
individua fractions as well as standard material reference (MESS-3) proved to be satisfactory.
Based on the results determined at Cau river, overall the total metal content as well as
speciations content in upper layers higher than the bottom layer. The metal is mainly
distributed in the form of durable links, exchang able fractions and forms to associated with
carbonates occupies the smallest amount in extraction forms five. Distribution forms don't
major differences between the various positions.

Keywords.: Speciation Studies, Extraction, Heavy metals, Sediment, Cau River.

1. DAT VAN BE

Tram tich 1 d6i tuong thudng duoc nghién
ctru dé xac dinh ngudn gdy 6 nhidm kim
loai nang vao moi truong nudce badi ti 1€ tich
[y cao cac kim loai trong no6 [3, 6-14].
Nong dd kim loai trong tram tich thuong
16n gip nhiéu 1an so véi trong 16p nudc
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phia trén. Pac biét, cac dang kim loai
khéng nim trong cAu truc tinh thé cua trAm
tich ¢6 kha nang di dong va tich liiy sinh
hoc cao vao cac sinh vat trong mdi truong
nude. Cac kim loai ndng tich Iy trong cac
sinh vt nay s& trd thanh moét mdi nguy
hiém cho con ngudi thong qua chudi thirc



an. Chinh vi 1 do d6, trdm tich duoc xem 1a
mot chi thi quan trong dbi véi su 6 nhiém
moi trudng nudce.

Cac ngudn gy nén su tich liy kim loai
ning vao trim tich bao gdm ngudn nhan tao
va ngudn tu nhién. Séng Cau 13 mot trong
nhitng con song chiu nhiéu tac dong tir cac
ngudn khac nhau. Trén luu vuc séng Cau
dang dién ra nhiéu hoat dong kinh t& — x4
hdi c¢6 anh hudng truc tiép hodc gian tiép
dén méi truong nude véi qui md va diéu
kién phan b khac nhau nhu: cong nghiép,
néng nghiép, san xuit lang nghé, sinh hoat
va y té... Két qua 1a ham luong nhidu kim
loai nang tir cac ngu(‘A)n trén mat dét va khi
quyén di vio mdi trudng nude va do dé
trong tram tich di va dang ting 1én dang ké.
Trong bai bao [1], chiung t6i da tién hanh
phén tich dwoc ham lugng tdng s ciing nhu
ham huwong mot $6 dang ton tai chu yéu cua
Zn, Cd, Pb, Cu trong trim tich thudc luu vue
song Céu — khu vue thanh phé thai Nguyén.
Trong nghién ctru ndy ching t6i dp dung
quy trinh chiét lién tuc cua Tessier da duoc
cai tién (hinh 1), bao gdm 5 budc dé xac
dinh cac dang lién két cua cac kim loai Zn,
Cd, Pb va Cu trong trAm tich tai mot sd dia
diém thudc luu vue song Ciu — khu vuc
Thanh phd Thai Nguyén. Tir d6 c6 thé co
mdt cai nhin khai quat vé sy phin bd cua
cac kim loai nay trong trAm tich luu vuc
song Cau, qua d6 danh gia mirc do rui ro do

2. THUC NGHIEM

2.1 Thiét bj va dung cu

Thiét bj phan tich cuc phé VA 797 do hing
Metrohm (Switzerland) san xudt, c6 hé
théng suc khi tu dong vai hé 3 dién cuc:
bién cuc lam viéc 1a dién cuc giot thuy
ngan; dién cuc so sanh: Ag/AgCl, KCI
(3M) va dién cuc phu tro: dién cuc Platin.
Viéc pha mau va chiét tach cac dang ton tai
cua cac kim loai dugc thuc hién béng ky
thuat chiét 16ng — rin vé6i cac thiét bi: may
li tam 80-2 Electronic Centrifuge, may lac
Variable Speed Reciprocal Shaker HY-4, 10
vi song ETHOS 900 Terminal 240 (USA).
May do pH Metter Toledo MP220 (Anh)
dugc dung dé kiém tra gia tri pH cua cac
dung dich. Cac loai dung cu thuy tinh déu
dugc ngdm rira biang axit HNO;, sau d6 rira
lai va trang sach béng nudc cét siéu sach
trudce khi str dung.

2.2. Héa chét

Cac loai hoa chit dugc st dung
(CH;00NH4; NH,OH.HCI; CH;COOH;
CH;COONa; HNOs; HCI) déu 1a hoa chit
tinh khiét phan tich cua hiang Merck. Céc
loai dung dich chuin duge chuin bi va pha
hang ngay tr dung dich chuin gbc
(Zn(NOs)»; Cd(NOs); Pb(NOs),;
Cu(NOs3),) 1000£2 ppm cua Merck.

2.3. Khu vuc ldy miu nghién ciru

Mau trAm tich duoc léy tai 4 diém doc theo
luu vuc song CAu thudc khu vuc thanh phé

chiing gay ra. Thai Nguyén, thé hién trén bang 1.
Bdng 1. M6 ta vi tri ldy mau va ki hiéu mau
Ki hiéu miu Vi tri ldy miu Ki hiéu miu Vi tri ldy miu

TTSC-1T . , TTSC-3D Sau diém thtr 2 khoang 500m

Sau cau treo Huong Thuong 200m
TTSC-1D TTSC-4T

Phia truéce dap Ba Ba 700m

TTSC-2T , , TTSC-4D

Sau di€ém thir nhat khoang 500m
TTSC-2D TTSC-5T . . ,

- Sau cau Tran Quéc Binh 1,5 km

TTSC-3T Sau diém thir 2 khoang 500m TTSC-5D
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(Cac ki hiéu TTSC-1T; TTSC-2T; TTSC-3T;
TTSC-4T; TTSC-ST la ki hiéu cdc mdu o
I6p tram tich phia trén tinh tir bé mdt t6i do
sau 10cm;Cac ki hiéu TTSC-1D; TTSC-2D;
TTSC-3D; TTSC-4D; TTSC-5D la ki hiéu
cdc mau ¢ 1op tram tich phia dvuoi tinh tir
do sau) 10cm téi 20cm).

2.4 LAy miu, xir li miu va phan tich miu
Mau duogce lay & vi tri cach bd séng tir 8m -
15m. Dung cu ldy miu 14 éng nhya P.V.C
loai C1(¢27) c6 chiéu dai 3m c6 khoan 15
nho phia dudi dé nude thoat ra, bua cao su
hoac g5, cua sit...Tram tich tai moi diém
duogc chia 1am 2 16p: 16p trdm tich phia trén
tinh tir bé mit téi do sau 10cm; 16p trdm

Mau trim tich (1g)

tich phia dudi tinh tir @6 sau 16n hon 10cm
t6i 20cm. MAu sau khi ldy tai hién truong
dugc chuyén vé phong thi nghiém va lam
khé dén khéi lwong khong ddi ¢ nhiét do
phong. Sau khi lam khd, miu duoc nghién
tho va sang qua ray c6 duong kinh 16 2 mm
dé loai bo da, san, ré cay... sau do nghién
min dén ¢& hat nhé hon 0,16 mm va chia
nho theo phwong phap 1/4 hinh nén dén
khéi luong can thiét dé thu duoc mau dai
dién cho phan tich [1].

Quy trinh chiét cac dang lién két cia kim
loai trong trAm tich duoc mé ta va thuc hién
theo hinh 1 [1], [12], [13]:

10ml CH;COONH, 1M, lic
lién tuc trong 1gi¢ & nhiét do

hong.

'

Phin can 1

Dich chiét

20ml CH;COONH, IM axit héa dén pH=5 véi
HAc, lac trong Sh ¢ nhiét d6 phong.

Dang trao doi (F1) l

Dich chiét Phan cin 2
20 ml NH,OH.HCI 0,04M trong
e (V/V) HAc 25 % ¢ 95°C trong Sh
Dang lién két vdi cacbonat (F2) l
Dich chiét Phin cin 3

|

Dang lién két véi sét -
mangan oxit (F3)

Dich chiét

Dang lién két véi hiru co

10 ml CH;COONH, 3,2M trong HNO;
20%, lac 0,5h ¢ nhiét d6 phong

'

Phin can4
20 ml hon hop 3:1
HCI-HNO;
Dang can du nam trong
cAu triic cua tram tich (F5)

Hinh 1. Quy trinh chiét cic dang kim loai trong tram tich
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Quy trinh chiét lién tuc duge lap lai ba lan.
Dé x4c dinh ham luong téng sb va ham
luong cac dang cua cac kim loai, dung

phuong phap Von-Ampe hoa tan anot xung

Ham lwong (ng/g)

a
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vi phan [1]. Cac két qua phan tich duogc thé
hién ¢ dang khéi Iugng kho.

3. KET QUA VA THAO LUAN

Két qua phan tich ham lweng tong sb
m&i kim loai dwoc thé hién trén hinh 2.

Ham iwong (ng/g)

b)

450
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3se
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Hinh 2. D6 thi biéu dién ham lrong tong sé ciia Zn, Cd, Pb, Cu : a) trong cdc mau TTSC —
I6p trén; b) trong cdc mau TTSC — 16p dudi

Tir cac két qua phan tich dugc cho thiy: Tai
cac diém l4y mau, nhin chung ham luong
téng s6 mdi kim loai giam theo chiéu Zn >
Pb > Cu > Cd. Trong d6 Zn chiém ty 1& cao
nhit voi ham luong tr 176,40 + 570,70
ng/g; sau do 1a Pb va Cu lan luot 1a 137,66
+ 436,43 pg/g va 116,55 + 430,13 pg/g;
thdp nhit 1a Cd chiém 1,97 +5,62 pg/g.

O cac diém lay mau khac nhau ham luong
téng sb cua cac kim loai ciing co su khac
nhau, cu thé: Zn va Cu ¢6 ham lugng téng
s6 cao nhit tai diém 14y mau thu 3. Day 1a
noi chi yéu tiép nhin ngudn thai tir san
xuit nong nghiép va rau mau, do vay c6 thé
chira du lugng thubc bao vé thuc vat va
phan bon héa hoc c6 chira nguyén td vi
luong Zn va Cu. Con Cd va Pb ¢6 ham
lwong téng s6 cao nhat tai diém 1y mau thir
4. Piéu nay hoan toan phu hop véi thyuc té
vi & day ngoai nudce thai do sinh hoat va cac
hoat dong néng nghiép con c6 ngudn nude

thai cong nghiép do Cong ty Gang Thép
thai ra.

Trong cac diém 14y mau thi ham luong tong
s6 mdi kim loai trong trim tich & diém thér
5 1a thip nhat. Diéu nay phu hop véi thuc té
vi day la khu vuc nguoi dan thuong xuyén
khai thac cat, 1ong song Cau thudng xuyén
bi nao vét nén do on dinh 16p trAm tich nhé

O cac 16p khac nhau trong cung mot ldy
mau thi ham lwong kim loai tong sé 16p
tram tich phia trén thudng cao hon 16p trim
tich phia dudi. Két qua nay c6 thé giai thich
14 do mau trdm tich méi ¢6 thanh phin mun
16n, kich thudc hat nhé nén kha ning hip
phu kim loai sé& tot hon so véi miu trim
tich cii caa séng c6 thanh phan mun thip va
kich thudc hat 16n. Két qua nay ciing cho
thdy su gia ting muc do tich liy kim loai
ning trong tram tich séng Cau hién nay so
véi trude day.

Két qua phan tich ham lwong cic dang
m&i kim loai dwgc thé hién trén hinh 3.
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Hinh 3. Két qua phan tich ham lugng cac dang cac kim loai trong tram tich
a) mau TTSC-1T; b) mau TTSC-1D; c) mau TTSC-2T;
d) mau TTSC-2D; e) mau TTSC-3T; f) mau TTSC-3D; g) mau TTSC-4T:
h) mau TTSC-4D; i) mau TTSC-5D; k) mdau TTSC-5D




Két qua phan tich cho thiy:

Cac dang tdn tai ctia Zn, Cd, Pb va Cu trong
trAm tich Séng Cau c6 sy phan bd khong
ddng déu ¢ nhitng vi tri 1Ay miu khac nhau.
Zn, Pb va Cu chu yéu ton tai trong tAm tich &
dang can du, dang lién két v6i cacbonat va
dang lién két v6i Fe-Mn oxi hidroxit, con Cd
ton tai chu yéu ¢ dang can du.

Su phan bd cac dang vi bén kim loai kha
turong dong tai cac diém: dang trao dbi (F1)
< dang lién két v6i cacbonat (F2) < dang
lién két v6i hitu co (F4) < dang lién két vé6i
Fe-Mn oxit (F3) < dang can du (F5). Dang
lién két voi hitu co (F4) 16n hon dang lién
két v6i cacbonat (F2) cho thiy kha ning
tao phtrc tdt cua cac ion kim loai v&i cac
phéi tir hitu co.

Dang cin du chiém thanh phin 16n nhat
35,77 % - 54,41 %, 16n nhét 14 & Zn va nho
nhit & Cd. Kim loai ton tai trong dang nay
lién két chat ché voi vat chét rén, nim trong
ciu trac tinh thé cia trdm tich nén khong
thé hoa tan vao nude dudi nhitng diéu kién
ciia moi trurong tu nhién, va kim loai phan
bd trong dang nay chu yéu 1a do cac ngudn
tu nhién. Thanh phan dang nay 16n thi tiém
ning lan truyén 6 nhiém va tich liy sinh
hoc ctia mau 14 thap.

Dang c6 thanh phan 16n sau dang cin du 1a
dang lién két v6i v6i Fe-Mn oxit chiém
thanh phan 19,19 + 25,69 %, 16n nht & Zn
va nhé nhit & Cd. Dang lién két véi hitu co
chiém 13,64% - 22,34%, 16n nhat & Zn va
nho nhit ¢ Cd.

Trong nim dang chiét thi dang trao ddi va
dang lién két v6i cacbonat 13 hai dang c6 tiém
nang tich iy sinh hoc cao hon ca. Kim loai
ton tai trong hai dang nay dé duoc giai phong

vao ¢t nude, tich liy trong cc ca thé séng
trong nudc va di vao chudi thirc an.

Dang trao ddi 1a dang c6 chiém thanh phan
nho nhdt trong nim dang chiét, chi c6
2,64% - 4,13%. Dang lién két voi hitu co
(F4) 16n hon dang lién két v6i cacbonat
(F2) cho thiy kha ning tao phuc tbt cua
bdn kim loai véi cac phdi tir hitu co.

Céac két qua phan tich dugc co sy tuong
ddng voi két qua cua cac tic gia khac
[2,4,5,12-14] va két qua bai bao [1]. Tuy
nhién ham lwong tong s va ham luong cac
dang mdi kim loai & mdi diém trong khu
vue ndy thudng nhé hon so véi cac diém da
dugc nghién ctru trong bai bao [1]. Piéu
ndy cho thiy su phin bd cua cac kim loai
trong trAm tich tai mdi khu vuc phu thudc
rat nhiéu vao cac ngudn thai tw nhién ciing
nhu nhan tao & khu vuc do.

Ddnh gid mirc dp 6 nhiém kim logi ning
Do nuéc ta chua c6 tiéu chuan vé chét
luong trAm tich, nén dé danh gia mic d6 6
nhim kim loai trong trdm tich séng Céu
ching toi str dung chi s danh gia rui ro
RAC (Risk Assessment Code).

RAC dya trén kha nang kim loai co thé
duoc giai phéng va di vao chudi thirc an
[10]. Dang trao dbi (F1) va dang cacbonat
(F2) 1a hai dang ma trong d6 kim loai lién
két yéu véi tram tich, rit d& duoc giai
phong ra khoi trdm tich va di vao moi
truong nudc, tich Iy trong cac sinh vat
trong nuée va di vao chudi thirc an. Do d6
s& din dén nguy co tich lily trong co thé
con ngudi va anh hudng dén strc khoe.

Chi sé6 RAC duoc tinh theo phan trim cua
dang trao d6i va dang cacbonat. Tiéu chuin
danh gid muc d6 6 nhiém dua vao chi $6
RAC dugc trinh bay trong bang 2:
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Bang 2. Tiéu chuan danh gia mirc do rui ro

theo chi s6 RAC
. RAC (%)
STT Mitrc d6 rui ro
(dang F1+ F2)
1 Khong <1
2 Thap 1-10
3 Trung binh 11-30
4 Cao 31-50
5 Rat cao > 50

Gia trj trung binh cua chi s6 RAC ddi véi
Zn, Cd, Pb va Cu dugc thé hién & bang 3:
Bdng 3. Ham lwong(%) tong hai dang F1

va F2
STT Kim loai Dang F1+ F2(%)
1 Zn 14,70
2 Cd 8,11
3 Pb 11,40
4 Cu 12,53

Gia tri trung binh cta chi s6 RAC ctia cac
kim loai sap xép theo tht ty 1a: Cd < Pb <
Cu < Zn. Nhu vay, ba kim loai Zn, Pb va
Cu déu c6 10 < chi s6 RAC < 30, mitc do
rui ro & ngudng trung binh. Con Cd c6 chi
s6 RAC < 10, mtc do rui ro & ngudng thip.
Muec d6 rui ro cua Cd 13 nho nhét, cta Zn
YCu ) Pb. Do d6, tiém ning lan truyén 6
nhiém va tich lily sinh hoc cua Zn 1a 16n
nhét, sau d6 la Cu, Pb va Cd.

Theo Juan Luis [7], phan 16n kim loai tn tai
trong dang trao ddi va dang cacbonat 13 tir cc
ngudn gy 6 nhiém do hoat dong cua con
ngudi. Trong miu tram tich séng Cau, tong
hai dang ndy chiém thanh phin nho hon 10-
30% cho thiy cac hoat dong cta con ngudi
dang gy 6 nhiém cac kim loai ning Zn, Cd,
Pb va Cu & murc d6 thap va trung binh.

4. KET LUAN
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D3 nghién ctru va 4p dung quy trinh chiét
lién tuc dé xéac dinh 5 dang tdn tai cla céc
kim loai Zn, Cd, Pb va Cu trong mot $6
mAu trAm tich luu vuc song Cu, khu vuc
thanh phd Thai Nguyén.

Céc két qua phan tich cho thiy cac nguyén
t6 phan bd chu yéu & dang lién két bén va
su phin bd cua cac nguyén td trén trong
trim tich c6 su khac nhau nhung khéng
nhidu gitta cac diém lay miu. Ham luong
téng s6 va ham luong cac dang ton tai cua
cac kim loai Zn, Cd, Pb va Cu & 16p trim
tich phia trén thuong 16n hon so véi 16p
tram tich phia duéi.

Dang trao ddi 1a dang c6 thanh phan nhé
nhét trong nim dang chiét, sau dé 1a dang
lién két véi cacbonat, dang lién két v6i hiru
co, dang lién két véi sét-mangan oxit, va
16n nhét 1a dang can du. Sy ton tal cua cac
kim loai trong cac dang khong bén cia trim
tich di canh bdo nguy co lan truyén 6
nhiém cua chiing trong luu vyc song.

D3 danh gida mic d6 6 nhiém cac kim loai
Zn, Cd, Pb va Cu theo chi s6 RAC, cac két
qua cho thdy cac hoat dong cua con ngudi
dang giy 6 nhiém cac kim loai ning Zn,
Cd, Pb va Cu dén séng Cau & mirc do thip
va trung binh.
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