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SUMMARY

DETERMINATION SPECIATION OF HEAVY METALS IN SEDIMENT
UNDER THE CAU RIVER BASIN

A five-step sequential extraction procedure was applied for the determination of the
distribution four elements (Zn, Cd, Pb, Cu) in sediment samples collected at Cau river.
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, exchangable 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

Tbc d6 d6 thi hoa, cong nghiép hoa, hién
dai hoa rat nhiéu kim loai nang noi
chung cling nhu Zn, Cd, Pb va Cu noi
riéng gop phan khong nho trong viéc giy
ra nhitng bénh nan y va nguy hai di véi
con nguoi.

Zn va Cu la nhitng nguyén té can thiét
cho co thé & nong do thip, tuy nhién &
ndng do cao chung gy ra cac vin dé vé
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tim mach, tiéu hoa, than... va c6 thé dan
dén tir vong; Cd va Pb 1a cac kim loai c6
tinh ddc cao vdi con nguodi va dong vit,
chung 13 mam méng c6 thé giy ra cac
bénh ung thu, bénh vé xuong...Tuy
nhién ddc tinh cia chung con tuy thudc
vao cac dang ton tai cu thé cua chung.
Chinh vi vy, viéc xac dinh va kiém soat
duoc ham lugng dang cac kim loai nang
noi chung, Zn, Cd, Pb va Cu ndi riéng la



viéc lam rat can thiét va cép bach. Hién
nay, di c6 nhiéu cong trinh nghién ctru
tach chiét chon loc cac dang lién két cua
kim loai trong tram tich [1, 3], [4-12],
[14-17], cac quy trinh nay chu yéu dua
vao quy trinh cua Tessier [13] va da
duoc cai tién dé tiét kiém thoi gian va
phu hop voi cac ddi tugng miu khac
nhau. Theo quy trinh nay, kim loai trong
trAm tich duoc chia thanh 5 dang chinh:
dang trao doi, dang lién két véi
cacbonat, dang hip phu trén bé mat Sit-
Mangan ¢ dang oxy-hydroxit, dang lién
két voi cac hop chit hitu co va dang bén
nam trong cau trac cta tram tich [1, 3-
17]. Trong nghién ctru nay ching toi ap
dung quy trinh chiét lién tuc bao gdm 5
bude dé xac dinh cac dang lién két cua
mét sd kim loai nang (Zn, Cd, Pb, Cu)
trong tram tich luu vuc song Cau.

2. THUC NGHIEM

2.1 Thiét bi va dung cu

Thiét bi phan tich cuc phdé VA 797 do
hiang Metrohm (Switzerland) san xut,

c6 hé théng suc khi tg dong voi hé 3
dién cuc: Pién cuc lam viéc la dién cuc
giot thuy ngan; dién cuc so sanh:
Ag/AgCl, KCI (3M) va dién cuc phu
tro: dién cuc Platin.

May do pH Metter Toledo MP220 (Anh)
duoc dung dé kiém tra gia tri pH cua
cac dung dich.

Céc loai dung cu thuy tinh déu duoc ngam
rira bang HNO3, sau do rira lai va trang
sach bang nudc cat siéu sach trudc khi sir
dung.

2.2. Héa chat

Do yéu cau nghiém ngit cia phép do,
cac loai hoa chat dugc st dung déu la
hoa chat tinh khiét phan tich cta hing
Merck. Cac loai dung dich chuan duoc
chuan bi va pha hang ngay tir dung dich
chuan gdc 10002 ppm cia Merck.

2.3. Khu vire 1dy miu nghién ciru

Mau trim tich dugc ldy tai 4 diém doc
theo luu vuc song Cau thudc khu vue
thanh phdé Thai nguyén, thé hién trén
bang 1.

Bang 1. Mo ta vi tri lay mau va ki hiéu mau

Ki hiéu Vi tri ldy méu Ki hiéu Vi tri liy méu
méau méau
TTSC-1T | Phia trén cong xa nha may | TTSC-3T | Dudi chan cau Gia bay
TTSC-1D | gidy Hoang Vian Thy 100m TTSC-3D
TTSC-2T | Phia duéi cong x4 nha may TTSC-4T | Khu vuc Bén oanh
gidy Hoang Van Thy 100m

(Cac ki higu TTSC-1T; TTSC-2T; TTSC-3T; TTSC-4T la ki hiéu cac mau & 16p tram

tich phia trén tinh tir bé mat t6i o sau 10cm;

Céc ki hiéu TTSC-1D; TTSC-2D; TTSC-3D; TTSC-4D 1 ki hiéu cac mau & 16p trim

tich phia dudi tinh tir d sau 10cm tdi 20cm).

2.4 Lay mAu, xir li miu va phén tich miu
Mau tram tich duoc liy bang dung cu
chuyén dung Eckman véi d6 sau 20 cm
tir bé mit cla tram tich. Mau sau khi lay

tai hién truong dugc chuyén vé phong
thi nghiém va lam kho dén khéi luong
khéng d6i o nhiét d6 phong. Sau khi lam
kho, miu dugc nghién thd va sang qua
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rdy c¢6 duong kinh 16 2 mm dé loai bo Quy trinh chiét cac dang lién két ctia kim
da, san, 1é cay... sau do nghién min dén loai trong trim tich duoc mod ta va thuc
¢O hat nho hon 0,16 mm. hién theo hinh 1[1, 14, 15]:

MAu trAm tich
(19)

10ml CHsCOONH, 1M, ldc
lién tuc 1h. Bé & nhiét do

phong.
Dich chiét Phan cin 1
ZQmI CH3COONHq, 1M axit héa
i dén pH=5 voi HAc, lac 5h. B¢ &
Dang trao doi (F1) nhiét do phong
Dich chiét Phan cin 2
¢ 20 ml NH,OH.HCI 0,04M
Dang lién két voi cacbonat trong (‘6/ V) HAc 25% 6
E2 95°C trong 5h
(F2) I
Dicf chiét Phan cin 3

10 ml CH;COONH, 3,2M
trong HNO3; 20%,
lac 0,5h ¢ nhiét do phong

’ v

Dang lién két voi sit -
mangan oxit (F3)

Dich chiét Phan cin 4
l, 20 ml hon hop 3:1
Dang lién két voi hitu HCI-HNO;
co (F4) Dang can du né\m trong
cau tric cua tram tich

(F5)

Hinh 1. Quy trinh chiét cic dang kim logi trong tram tich

Céc kim loai duoc chiét lién tuc va xéac luong cac dang cua cac nguyén td, ding
dinh theo 5 dang F1-F5 [1, 3, 4-17]. Quy phuong phap Von-Ampe hoa tan anot
trinh chiét lién tuc dugc lap lai ba lan. xung vi phan [2].

b¢ xac dinh ham lugng tong s6 va ham
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Do chinh x4c cua phuong phap dugc
danh gia qua viéc phan tich mau trim
tich chudn MESS-3. Su sai khac giita
ham luong tong ciia 5 dang khi phan tich
mau chuan MESS-3 so véi gia tri ching
chi nho hon 10%.

Ham luong tong cua cic nguyén to
trong tram tich ciing dugc kiém tra va so
sanh v6i 5 dang chiét lién tuc, sai sd gitra

ham luong tong va 5 dang nho hon 10%.
Céac két qua phan tich dwoc thé hién &
dang khéi luwong kh.

3. KET QUA VA BAN LUAN

Két qua phan tich ham lugng kim loai
téng s6 va cac dang kim loai dugc thé
hién trén hinh 2.
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_Hinh 2. Két qua phan tich ham lugng cdac dang cdc im logi trong trdnz tich
a) mau TTSC-1T; b) mau TTSC-1D; ¢) mau TTSC-2T; d) mau TTSC-2D; ) mau TTSC-3T;
f) mau TTSC-3D; g) mau TTSC-4T; h) mau TTSC-4D;
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Két qua phén tich cho thay:

Tai mdi diém ldy mAu, nhin chung Zn
chiém ty 1& cao nhat v6i ham lugng tir
620,22 + 812,30 pg/g (chiém 33,54 =
49,18 %) ; sau d6 dén Cu va Pb lan luot 1a
304,65 + 554,66 png/g (chiém 21,79 + 40,47
%) va 236,96 ~ 478,82 ug/g (chiém 20,09
+ 34,08%); thap nhat 1a Cd chiém 0,58 +
1,13 % v&i ham lugng tir 4,46 + 8,35 ng/g.
O cac diém lay miu khac nhau ham
luong tong sb cua cac kim loai ciing co
su khac nhau. Doc theo luu vuc song
Cau, tir diém ldy mau thi nhat (TTSC-1)
dén diém lay mau tht hai (TTSC-2) nhin
chung ham luong tong s6 mdi kim loai
tang 1én 1 rét, diéu nay cling phu hop
v6i thue tién vi ddy 1a noi tiép nhan truc
tiép nguodn nudc thai cong nghiép tir nha
may gidy c6 chira nhiéu chéat 6 nhiém v
co va hitu co. O diém ldy mau thi ba
(TTSC-3), ham luong téng sb cac kim
loai ¢6 xu hudng giam va lai tang nhe trd
lai & diém thér tu (TTSC-4), s¢ di nhu
vay c6 thé 1a do ¢ diém thir ba tiép nhan
cac nguén thai tr sinh hoat cua cu dan,
con  diém tht tu (TTSC-4) tiép nhan
nguodn thai truc tiép tir cac hoat dong
tudi tiéu ctia cac khu vuc trong rau mau
ven song. Tuy nhién sy khéc biét cia Cd
& diém tha ba va diém tha tu 1a khong
dang ké.

Khi so sanh céac 16p khac nhau trong
cing mot vi tri ldy miu, nhan thiy: tai
cing mot vi tri 14y mau nhung & cac 16p
tram tich khac nhau thi ham luong cac
dang ton tai, ciing nhu ham lugng kim
loai tong s6 cua cac kim loai ciing khac
nhau. Nhin chung ham lugng cac dang
va ham luong kim loai tong sd cua cac
kim loai ¢ 16p tram tich phia trén cao
hon so v&i 16p tram tich phia duéi. Diéu
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nay ciing phi hop véi két qua nghién
clru cta cac tac gia [3, 4, 14, 15]. Két
qua ndy c6 thé giai thich 1a do miu tram
tich méi ¢6 thanh phan mun 16n, kich
thude hat nho nén kha ning hip phy kim
loai s& tot hon so v&i mau tram tich cii
ciia séng co thanh phan mun thdp va
kich thudc hat 16n. Két qua nay ciing cho
thdy sy gia ting mirc d6 tich Iy kim loai
ning trong trim tich song Cau hién nay
S0 Vo1 trude day.

V& ham lugng cac dang tdn tai cua céc
kim loai ¢ cac diém 1ay miu khac nhau
nhan thay: Sy phan b cac dang véi bon
kim loai kha twong dong tai cac diém:
dang trao d6i < dang lién két voi
cacbonat < dang lién két véi hitu co <
dang lién két véi Fe-Mn oxit < dang
can du. Két qua nay phu hop véi céc
nghién cliu cua céc tac gia khac [3],
[4], [14], [15]... Dang lién két véi hitu
co 16n hon dang lién két voi cacbonat
cho thdy kha ning tao phtrc tot ciia boén
kim loai véi cac phéi tir hiru co.

Dang c6 thanh phén 16n nhat 1a dang can
du, dang nay chiém 34,82 + 50,03%.
Kim loai ton tai trong dang nay lién két
chat ch& voi vat chat ran, nam trong cau
trac tinh thé cua trim tich nén khong thé
hoa tan vao nuéc dudi nhiing didu kién
cua moi truong ty nhién, va kim loai ¢
dang nay chi yéu 1a do cac ngudn tu
nhién. Thanh phan dang nay 1én thi tiém
nang lan truyén 6 nhidm va tich liiy sinh
hoc ctia miu 1a thip [5-8], [10-17].
Thanh phan dang cin du trong miu tram
tich 16p trén 16n hon trong mau tram tich
16p dudi cua song dbi voi ca bén kim
loai cho thdy mau tram tich 16p dudi cua
song c6 tiém ning tich ity sinh hoc thap
hon mAu trAm tich 16p trén.



Dang c6 thanh phan 16n sau dang cin du
la dang lién két v6i Fe-Mn oxit, dang
nay chiém 25,92% - 29,58%. Dang lién
két voi hitu co chiém thanh phan 19,49%
- 25,75%. Thanh phan dang nay c6 su
khéc nhau 1o rét trong hai loai mau trim
tich. Két qua nay phu hop voi quy luat
phan bd thanh phdn mun trong mau tram
tich, mau trim tich méi thudong ¢ thanh
phan mun 16n hon mau cii. Do do, cac
kim loai ton tai trong dang lién két véi
hiru co & miu trdm tich méi 16n hon mau
tram tich cii clia song.

Trong ndm dang chiét, dang trao dbi va
dang lién két v6i cacbonat 1a hai dang c6
tiém nang tich liy sinh hoc cao hon ca.
Kim loai ton tai trong hai dang nay dé
duoc giai phdng vao nudc, tich liy trong
cac ca thé séng trong nudc va di vao
chudi thirc an.

Nhin chung, trong cic dang chiét Zn
thuong chiém ty 1¢ 16n nhat va nhé nhat
la Cd.

4. KET LUAN

ba nghién ctru va 4p dung quy trinh
chiét lién tuc dé xac dinh 5 dang tdn tai
ciia cic nguyén to6 Zn, Cd, Pb va Cu
trong trAm tich luu vuc song Cau, khu
vuc thanh phd Thai Nguyén.

Cac két qua phan tich cho thdy cac
nguyén to phan bd chu yéu ¢ dang lién
két bén va sy phan bd cua cic nguyén to
trén trong tram tich khong c6 sy khac
nhau nhiéu giita cac diém ldy mau. Ham
luong tong s6 va ham luong cac dang
tdn tai ctia cac kim loai Zn, Cd, Pb, Cu &
16p tram tich phia trén thudng 16n hon so
voi 16p trim tich phia dudi.

Dang trao d6i 13 dang c6 thanh phan
nho nhét trong nam dang chiét, sau do
la dang lién két voi cacbonat, dang lién

két v6i hitu co. Su ton tai cua cac kim
loai trong cac dang khong bén cia tram
tich dd canh bao nguy co lan truyén 6
nhiém cua ching trong luu vuc song, do
vay can phai c6 bién phap hop li d& quan
Iy va quy ving 6 nhiém.
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