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SUMMARY

SPECIATION OF HEAVY METALS IN SEDIMENT OF TRI AN LAKE

A five-sequential extraction procedure was applied for the determination of the distribution of

three elements (Cu, Pb, Zn) in thirty-four sediment samples collected at Tri An lake by Atomic

Absorption Spectrometry (AAS). The accuracy evaluated by comparing the sum of the five

individual fractions with standard material reference (MESS-3) proved to be satisfactory.

Based on the results determined, it seems that Tri An lake had been polluted. The results

indicate that metals represent in sediment mostly in stable residual form and only small

fraction has capability of bioaccumulation (exchangeable and carbonate bound species).

Total fraction of two bioaccumulation species is high in newly settling sediment. Thus, newly

sediment has higher biological accumulation capability than the old one.

1. MO DAU

H) Tri An duoc xay dung to ndm 1984 va
bit dau di vao hoat dong tir nim 1987, 1a
mdt trong nhimg hd chira 16n nhit mién
DPong Nam B6, khai thac tdng hop ngudn
nuée phuc vu phat dién, cung cip nudce cho
cac hoat dong nong nghiép, cong nghiép,
nudc phuc vu sinh hoat cho nguoi dan va la
cong trinh tham gia diéu tiét mdn phia ha
luu song Dong Nai - Sai Gon. Ngoai ra, hd
con ¢6 ngudn loi thuy san 16n véi san lugng

ca hang nim khoang 2-3 ngan tin. Tuy
nhién, trong thdi gian gan day hd Tri An
dang bi 6 nhiém ¢ mirc d6 nhe do tac dong
cua cic hoat dong nudi trong thuy san,
nudc thai sinh hoat va dac biét la nude thai
cong nghiép voi nhiéu thanh phan nguy hai
[19].

Trong sb cac tac nhan gy 6 nhidm, kim
loai nang la dbi tuong duoc cac nha khoa
hoc quan tam nhiéu hon boi ddc tinh, tinh
bén virng va kha ning tich lily sinh hoc cua
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ching [17]. Dudi mét sé didu kién hoa ly
nhat dinh, kim loai trong trAm tich c6 thé bi
hoa tan va di vao moi truong nudc. Doc
tinh va muc d§ dap ung sinh hoc cia kim
loai trong trAm tich phu thudc vao cac dang
hoa hoc cia chiing, khi kim loai ton tai &
dang trao ddi hodc cacbonat thi kha ning
dap ung sinh hoc tét hon so v6i kim loai
duogc lwu giit trong cdu tric cia trAm tich.
Do vay, trong nghién ctru 6 nhidm trim tich
néu chi phéan tich ham luong tong cua cac
kim loai thi khong phan anh dugc anh
huéng cia chung dén mdi truong nudc ma
thay vao d6 phai phan tich cic dang ton tai
cua ching.

Hién nay, di c6 nhidu cong trinh nghién
ctru dé chiét chon loc cac dang lién két cua
kim loai trong trAm tich [1,2,3,6,11, 16],
cac quy trinh chiét nay chu yéu dua vao
quy trinh cua Tessier [17] va da duoc cai
tién dé tiét kiém thoi gian va phi hop véi
cac d6i twong miu khac nhau. Theo quy
trinh nay, kim loai trong trAm tich duoc
chia thanh 5 dang chinh: Dang trao ddi,
dang lién két voi carbonat, dang hip phu
trén bé mit Sit-Mangan & dang oxi-
hydroxit, dang lién két v6i cac hop chét
hiru co va dang bén ndm trong cu tric cua
tram tich [7, 12, 14, 15]. Trong nghién ciru
ndy, chang toi ap dung quy trinh chiét lién
tuc bao g6m 5 bude dé xac dinh céc dang
lién két cua kim loai trong trAm tich hd Tri
An.

2. THUC NGHIEM

2.1 Thiét bi va dung cu

- Hé théng may quang phd hip thu nguyén
tr AAS-3300 cua hang Perkin Elmer, c6 sur
dung k¥ thut nguyén tir hoa bang ngon lira
va 10 graphit (HGA -600).

- Cac loai dung cu thuy tinh déu duge ngam
rira bang HNOs, sau do rira sach bang nudce
cét trude khi st dung.
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2.2 Hoa chét

Do yéu cau nghiém ngit cia phép do, cac
loai héa chit duoc sir dung déu 13 hoa chét
tinh khiét phan tich cua hiang Merck. Céc
loai dung dich chuén duge chuin bj tir dung
dich chuén gbc 1000 ppm ciia Merck.

2.3 Dia diém nghién ctru:

HO Tri An 1a mot bd phan ctia hé théng
song Dong Nai, mot trong hai hé thng
song 16n nhit khu vuc phia nam véi luu
vuc thudc dia phan Viét Nam rong khoang
37.400 km?®, lién quan dén 11 tinh, thanh
phb bao gdm: Lam Pdng, Binh Phudc,
Binh Duong, T4y Ninh, Pdng Nai, Tp. H)
Chi Minh, Bk Nong, Long An, Ba Ria —
Viing Tau, Binh Thu4n va Ninh Thuan. Hb
Tri An (Nha may thuy dién Tri An) duogc
xay dung & phan cubi trung lru séng Dong
Nai tir ndm 1984 va bat dau di vao hoat
dong tr nam 1987, phuc vu phat dién va
tudi nudc theo yéu ciu ndéng nghiép, tham
gia ddy min ¢ ha luu, cip nudc cho dan
sinh va cong nghiép, két hop nudi trong
thuy san trong vang hd. Hién nay, luu vuc
hé théng séng Dong Nai néi chung va Hb
Tri An néi riéng dang chiu ap luc manh mé
cua gia ting dan s, d6 thi hoa va phat trién
cong nghiép. Theo két qua quan tric cua
Trung tim Quan tric va K§ thuat Moi
truong tinh Pong Nai, chit lvong moi
truong nudc hd chua hoan toan dat yéu ciu
st dung tot cho muc dich cip nudc sinh
hoat theo quy chuén ky thuat quéc gia vé
chit lugng nudc mat QCVN
08:2008/BTNMT [19].

Mau trim tich dugc 1y vao thang 10 nim
2010, tai 12 vi tri trong long hd, trong d6 co
10 vi tri 13 mau trAm tich méi (M-07, M-12,
M-15, M-20, M-32, M-33, M-36, M-37, M-
40, M-42) va 2 vi tri 14 mau nén dit cii cua
hd (M-19, M-22). Tai mdi vi tri lay mau,
chia thanh nhidu miu theo cac phan tang



khac nhau. Tong so mau la 34, trong do co
30 mau tram tich mdi va 4 mau nén dat cii

cua ho.

Bdng 3. Danh sdach mau tram tich ho Tri An

Hinh 2. Ban dé Vi tri ldy maéu hé T ri An

HT

STT Ki hiéu mau Do sdu STT Ki hiéu mau Do sdu
1 M07-1 0-5 18 M36-1 0-4
2 M07-2 13-16 19 M36-2 6-10
3 M12-1 0-5 20 M36-3 78-81
4 M12-2 15-19 21 M37-1 0-4
5 M12-3 38-42 22 M37-2 14-18
6 M15-1 0-5 23 M37-3 70-74
7 M15-2 5-8 24 M40-1 0-3
8 M15-3 43-47 25 M40-2 13-17
9 M20-1 0-3 26 M40-3 40-43
10 M20-2 35-38 27 M40-4 56-59
11 M20-3 60-63 28 M40-5 97-100
12 M32-1 0-3 29 M42-1 0-4
13 M32-2 16-20 30 M42-2 11-15
14 M32-3 38-41 31 M19-27 33-36
15 M32-4 49-52 32 M19-37 57-60
16 M33-1 0-3 33 M22-17 10-14
17 M33-2 13-17 34 M22-2" 52-56
Chii thich: *: Mau nén dét cii cua hd
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2.4 Lay miu, xir Iy miu va phan tich miu

2.4.1 LAy méu va xir Iy mau

Mau trdm tich dugc ldy bang thiét bi
chuyén dung dé ldy dugc toan bo 16p trim
tich theo d6 siu va chira trong cac 6ng nhya
PVC. Céac 6ng phéong chira miu dwgc van
chuyén vé phong thi nghiém, dé khé ty nhién
& nhiét d6 phong. Sau d6, mdi dng phong
duoc chia thanh nhiéu phan ting khac nhau
theo d6 sau va dic diém phéan 16p cia trdim
tich. Mau duoc nghién min dén ¢& hat nho
hon 0,16 mm va chuyén vao tai nilon, bao
quan lanh cho dén khi phan tich.

2.4.2 Phan tich ham lwgng cac dang kim
loai

Quy trinh chiét cac dang lién két cia kim
loai trong tram tich dwoc mé ta trong Hinh
2, cac kim loai dugc chiét lién tuc va xéc
dinh theo 5 dang sau [19, 21]:

- Dang trao d6i (F1): Kim loai trong dang
nay lién két v6i trdm tich bang luc hip phu
yéu trén cac hat. Su thay ddi luc ion cua
nuée s& anh huong dén kha nang hip phu
hodc giai hap cac kim loai nay dan dén su
giai phong hodc tich lity kim loai tai bé mit
tiép xtic ciia nudc va trim tich.

- Dang lién két véi carbonat (F2): cac kim
loai lién két véi carbonat rat nhay cam voi
su thay ddi cua pH, khi pH giam thi kim

loai ton tai & dang nay s& duoc giai phong.
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- Dang lién két véi Fe-Mn oxit (F3): O
dang lién két nay kim loai dwgc hip phu
trén bé mit cia Fe-Mn oxi hydroxit va
khong bén trong diéu kién khir, bai vi trong
diéu kién khir trang thai oxi hoa khir cua sét
va mangan s& bj thay déi, dan dén cac kim
loai trong tram tich s& dugc giai phong vao
pha nudc.

- Dang lién két véi hiru co (F4): Cac kim
loai & dang lién két v6i hiru co s& khong
bén trong didu kién oxi hoa, Khi bi oxi hoa
cac chét co s& phan hiy va cac kim loai s&
duogc giai phong vao pha nudc.

- Dang ciin du (F5): Phin nay chta cic
mudi khoang tdn tai trong tu nhién c6 thé
giit cac vét kim loai trong nén cdu tric cia
chiing, do vay khi kim loai ton tai trong phan
doan nay s& khong thé hoa tan vao nudc.
Quy trinh chiét lién tuc duoc lap lai 3 lan.
Phuong phép quang phd hap thu nguyén tir
sir dung k¥ thuat nguyén tir hoa bang ngon
lira (F-AAS) duoc sir dung dé phan tich cac
dang lién két c6 ndng do cao. Cac dang lién
két c6 ndng d6 thip dugc xac dinh bang ki
thuat 16 graphit (GF-AAS).

Do chinh xac ctia phuong phap dugc danh
gi4 qua viéc phan tich mau trdm tich chuén
MESS-3. Su sai khic gitra ham luong tong
cua 5 dang khi phan tich mau chuin MESS-

3 so véi gia tri chung chi nho hon 10%.



Méu tram tich (1g)

10ml CH;COONH,4
Lic 1h

Dé ¢ nhiét d6 phong
Khuay lién tuc

! !

Dich chiét Phan can 1
20ml 1M CH;COONH, (pH=5)
Lac 5h
Dang trao déi (F1) be & nhiét do phong
| )
Dich chjét Phén c3n 2
l 20 ml 0,04M NH,OH.HCI trong

o . 25 %( v/v) HOAc 6 95°C trong 5h
Dang lién két véi cacbonat (F2)

! !

Dich chiét Phin cin 3
) l : 10 ml CH;COONH,4
Dang lién két voi sat-mangan 3,2M trong HNO; 20%
oxi-hydroxit (F3) Léc 0,5h & nhiét do
phong
Dich chiét Phan cin 4
r+ ~
Dang lién két véi hitu co 20 ml hon hop 3:1
(F4) HCI-HNO;

Dang cin du nam trong ciu
trac cda tram tich
(F5)

Hinh 3. Quy trinh chiét cdc dang kim logi trong tram tich

3. KET QUA VA BAN LUAN Két qua phan tich ham lwong cac dang cua
Cu, Pb, Zn trong cic miu tram tich duoc

trinh bay trong Bang 2, Bang 3 va Bang 4.
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Bdng 2. Ham luong cdac dang cia Cu (mg/kg)

Ki hi¢u Ham lwgng cac dang ctia Cu (mg/kg)
miu F1 F2 F3 F4 F5

M 07-1 0,34+0,10 0,69+0,05 4,84+0,17 3,56+0,15 41,60+0,57
M 07-2 0,32:+0,08 0,51+0,07 4,30+0,20 3,20+0,11 40,60=+1,00
M12-1 0,29+0,04 1,09+0,13 3,36+0,15 2,90+0,12 41,20+1,15
M 12-2 0,25+0,07 0,35+0,10 3,10+0,24 2,76+0,11 40,78+0,42
M 12-3 0,29+0,03 0,37+0,08 2,68+0,13 2,124+0,09 40,58+0,18
M 15-1 0,01+0,05 0,82:+0,08 2,02+0,11 2,88+0,10 26,25+0,12
M 15-2 0,09+0,02 0,51+0,04 1,96+0,10 2,38+0,07 30,85+0,35
M 15-3 0,26+0,10 0,26:0,05 3,34+0,21 2,18+0,05 21,98+0,75
M 20-1 0,22+0,07 0,81+0,07 3,36+0,30 3,12+0,13 35,68+1,17
M 20-2 0,24+0,06 0,48+0,02 2,78+0,25 2,36+0,15 34,55+1,30
M 20-3 0,18+0,03 0,67+0,03 3,28+0,18 2,28+0,05 31,48+1,54
M 32-1 0,62+0,12 1,94+0,15 2,36+0,20 1,46+0,03 37,50+1,70
M 32-2 0,49+0,10 0,94:+0,08 2,9240,13 2,424+0,07 39,00=+1,35
M 32-3 0,29+0,05 0,86+0,06 2,14+0,11 2,02+0,10 36,00+1,11
M 32-4 0,58+0,09 0,74+0,05 2,8240,23 2,20+0,10 36,95+0,75
M 33-1 0,94+0,11 1,61+0,09 2,9440,18 3,16+0,17 37,88+1,00
M 33-2 0,89+0,08 0,85+0,04 2,56+0,12 3,46:0,05 36,18+0,85
M 36-1 0,71+£0,07 1,00+0,10 3,10+0,22 2,90+0,08 34,45+0,82
M 36-2 0,61+0,07 0,82+0,05 2,80+0,19 2,88+0,03 34,10+1,26
M 36-3 0,53+0,04 0,68+0,11 2,30+0,15 2,68+0,10 28,60=+1,20
M 37-1 0,97+0,12 1,03+0,12 8,90+0,36 3,58+0,12 40,53+1,47
M 37-2 0,96+0,15 1,03+0,07 3,32+0,20 3,48+0,11 42,70+1,26
M37-3 0,83+0,10 1,00+0,05 3,96+0,12 3,16:0,09 38,65+1,18
M 40-1 0,98+0,09 1,32+0,14 3,04+0,17 3,52+0,15 36,28+0,62
M 40-2 0,83+0,07 1,04+0,10 3,20+0,15 3,34+0,17 37,25+1,30
M 40-3 0,73+0,08 1,03+0,09 2,76+0,15 3,52+0,05 33,05+1,26
M40-4 0,74+0,05 1,09+0,11 2,78+0,13 3,48+0,11 34,75+1,32
M 40-5 0,76+0,10 0,95+0,07 3,50+0,11 3,58+0,12 34,38+1,46
M 42-1 0,660,07 1,26+0,12 3,12+0,16 3,40+0,09 39,90+1,29
M 42-2 0,65+0,04 1,12+0,08 3,08+0,15 3,14+0,07 37,48+1,12
M 19-2 0,23+0,03 0,39+0,04 1,74+0,10 1,34+0,05 28,73+1,27
M 19-3 0,14+0,04 0,25+0,03 0,78+0,08 1,08+0,03 22,30+0,79
M 22-1 0,15+0,05 0,19+0,02 1,26+0,10 0,98+0,02 21,58+0,80
M 22-2 0,10+0,02 0,14+0,02 1,04+0,07 0,47+0,02 13,03+0,52
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Bdng 3. Ham luong cdac dang ciia Pb (mg/kg)

Ki hiéu Ham lugng cac dang cia Pb (mg/kg)
méu F1 F2 3 F4 F5

M 07-1 | 0,074+0,003 4,600+0,250 9,800+0,310 | 4,900+0,200 | 28,250+0,520
M 07-2 | 0,075%0,005 3,200+0,170 9,400+0,325 | 4,000+0,150 | 28,000+0,60
M 12-1 | 0,146+0,007 4,800+0,228 | 11,400+0,364 | 3,300+0,112 | 21,250+0,450
M 12-2 | 0,081+0,004 3,800+0,164 9,400+0,278 1,700+0,100 | 25,250+0,400
M 12-3 | 0,0624+0,002 2,600+0,110 7,800+0,255 | 2,900+0,115 | 26,750+0,615
M 15-1 | 0,14540,007 3,200+0,112 | 12,200+0,342 | 6,500+0,217 | 20,500+0,430
M 15-2 | 0,067+0,001 3,400+0,100 | 14,000+0,390 | 5,700+0,200 | 20,000+0,370
M 15-3 | 0,087+0,008 2,600+0,100 | 13,800+0,400 | 4,800+0,175 | 16,500+0,312
M 20-1 | 0,067+0,006 7,800+0,227 | 10,600+0,245 | 5,800+0,156 | 26,500+0,427
M 20-2 | 0,061+0,003 7,200+0,300 9,200+0,228 | 2,500+0,110 | 29,250+0,445
M 20-3 | 0,056+0,005 5,800+0,154 9,400+0,185 | 6,200+0,215 | 19,750+0,173
M 32-1 | 0,17940,009 5,000+0,140 9,600+0,217 | 4,500+0,142 | 32,500+0,712
M 32-2 | 0,04340,002 4,000+0,120 7,000+0,212 | 4,800+0,126 | 31,000+0,447
M 32-3 | 0,055+0,001 4,000+0,135 8,600+0,240 | 5,100+0,122 | 29,500+0,372
M 32-4 | 0,082+0,004 2,900-+0,100 9,400+0,362 | 4,800+0,135 | 30,500+0,296
M 33-1 | 0,35440,010 2,800+0,110 7,800+0,250 | 6,100+0,187 | 29,750+0,287
M 33-2 | 0,102+0,007 2,000+0,009 | 10,600+0,300 | 6,000+0,172 | 25,500+0,360
M 36-1 | 0,05140,002 4,800+0,162 7,400+0,240 | 6,700+0,230 | 24,750+0,313
M 36-2 | 0,034+0,001 4,800+0,157 | 10,200+0,265 | 5,600+0,162 | 23,250+0,214
M 36-3 | 0,085%0,005 2,600+0,100 9,000+0,247 | 4,800+0,137 | 24,250+0,174
M 37-1 | 0,086+0,004 6,400+0,220 | 11,000+0,280 | 5,600+0,150 | 32,750+0,249
M 37-2 | 0,059+0,002 5,000+0,210 | 10,400+0,310 | 6,700+0,220 | 32,750+0,300
M37-3 | 0,064+0,003 3,200+0,114 9,400+0,224 | 6,600+0,240 | 32,000+0,257
M 40-1 | 0,073%0,003 3,800+0,117 8,200+0,150 | 6,400+0,225 | 29,500+0,182
M 40-2 | 0,053%0,001 3,800+0,132 9,400+0,162 | 6,100+0,170 | 25,750+0,142
M 40-3 | 0,083%0,005 3,000+0,115 9,000+0,217 | 7,000+0,232 | 29,500+0,150
M40-4 | 0,082+0,003 2,600+0,110 8,800+0,220 | 6,100+0,213 | 26,250+0,120
M 40-5 | 0,05140,002 1,500+0,008 9,800+0,115 | 6,700+0,235 | 31,250+0,230
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Ki hiéu Ham lugng cac dang cia Pb (mg/kg)
méu Fl 2 3 F4 F5
M 42-1 | 0,100+0,005 7,800+0,286 11,400+0,215 | 5,700+0,182 | 23,000+0,100
M 42-2 | 0,082+0,004 5,600+0,200 14,000+0,287 | 6,100+0,185 | 27,250+0,122
M 19-2 | 0,066+0,003 1,800+0,007 5,600+0,110 | 2,800+0,118 | 24,000+0,115
M 19-3 | 0,053+0,002 1,500+0,009 2,400+0,100 | 2,400+0,112 | 22,500+0,130
M 22-1 | 0,023+0,001 1,700+0,100 9,000+0,230 | 2,200+0,100 | 15,750+0,100
M 22-2 | 0,026+0,001 1,300+0,007 4,200+0,175 1,800+0,007 | 10,750+0,007
Bdng 4. Ham luong cdac dang ciia Zn (mg/kg)
Ki hi¢u Ham lwong cac dang cta Zn (mg/kg)
méu F1 F2 F3 F4 F5
M 07-1 2,00 £ 0,20 3,57 £ 0,15 15,30+0,22 | 12,96+0,15 | 100,75+1,45
M 07-2 1,51 +£0,11 3,44 £0,10 14,86 £ 0,10 8,68 £0,11 91,38 +1,36
M12-1 1,48 £0,09 3,95+£0,24 13,64 +0,17 | 10,44 +£0,07 | 90,00+1,33
M 12-2 1,35 +£0,07 2,82 +£0,18 11,46 £ 0,11 8,94 +£ 0,05 85,75+0,97
M 12-3 1,38 £0,10 3,05+0,13 16,42 + 0,09 4,52 £0,04 87,13+1,13
M 15-1 2,93 £0,05 3,71 £0,10 11,58 +0,07 | 10,44+0,09 | 7625+1,17
M 15-2 1,58 £0,04 1,99 £0,10 9,14 +£0,05 7,94 £0,10 76,38 +1,19
M 15-3 1,20 £0,02 1,30 £ 0,08 10,66 £ 0,07 5,42 +£0,07 60,63 + 1,20
M 20-1 2,25+0,03 3,30 £ 0,12 12,72 £ 0,07 9,14 +£0,11 86,00+0,94
M 20-2 1,72 £0,05 3,43 +£0,17 12,36 £ 0,12 9,46 £ 0,09 84,75+ 1,35
M 20-3 1,70 £0,07 2,35+0,10 11,16 £ 0,08 7,14 £0,08 71,63 +1,54
M 32-1 4,15+0,17 2,72 £0,15 12,26 £0,05 | 10,10 +0,05 83,88+ 1,27
M 32-2 2,43 +£0,10 3,34 +£0,12 14,24 +0,04 | 11,28+0,07 | 78,75+1,19
M 32-3 1,61 £0,06 3,45+0,11 11,26 £ 0,07 8,50 £ 0,08 83,63+ 1,50
M 32-4 1,16 £0,03 3,53 +£0,09 13,18 £ 0,06 9,02 £ 0,08 77,00+ 1,16
M 33-1 3,19 +£0,08 3,74 £0,16 11,44 £0,04 8,02 £ 0,06 85,75+1,15
M 33-2 2,20 £0,04 3,86 £0,26 7,92 £0,04 6,96 £ 0,04 80,25 +2,00
M 36-1 1,75 +£0,02 3,59 +£0,21 12,76 £ 0,05 6,56 £0,18 79,88 + 1,67
M 36-2 1,39 +£0,07 3,28 £0,15 11,16 £ 0,07 5,54 +£0,15 73,50 +2,48
M 36-3 1,07 £0,05 2,99 +£0,11 14,18 £ 0,10 3,24 +£0,13 64,50+ 1,15
M 37-1 2,25+0,12 4,17 £0,20 16,32+0,12 | 11,72+0,30 | 93,63+1,62
M 37-2 1,79 £0,07 3,64 +£0,17 15,88+0,09 | 11,18 +0,23 93,00 + 1,47
M37-3 1,72 £0,04 3,07+£0,12 14,82+ 0,07 | 10,32+0,18 83,13+ 1,53
M 40-1 2,35+£0,08 3,07 +£0,17 14,08+ 0,10 | 10,98 0,16 86,63+ 1,69
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Ki hi¢u Ham lwong cac dang ciia Zn (mg/kg)
méu F1 F2 F3 F4 F5

M 40-2 2,65+0,10 2,42+0,13 13,46 £0,08 | 10,12 +0,15 84,25+1,52
M 40-3 2,19 +£0,05 2,41 £0,07 12,94 £ 0,05 10,10 £ 0,09 76,00 £ 1,47
M40-4 1,41 £0,03 2,69 +0,11 12,20 £0,10 8,94 +0,10 76,13 £1,38
M 40-5 1,07 £ 0,03 2,21 +0,10 18,74 £ 0,13 7,38 £0,07 58,25+1,54
M 42-1 2,73 £0,14 3,26+0,17 13,02 £ 0,07 9,46 + 0,08 87,25+ 1,57
M 42-2 2,65+0,15 3,67+0,19 13,06 £ 0,05 9,36 £ 0,07 84,13+ 1,25
M 19-2 0,73 £0,02 1,50 +£ 0,05 4,90 +0,04 2,22 £0,07 73,25+1,17
M 19-3 0,33 +£0,02 0,98 + 0,07 4,84 +0,03 1,84 + 0,05 60,25+1,12
M 22-1 0,75 +0,04 1,62 + 0,08 12,16 £ 0,07 4,14 £0,05 59,00+ 1,20
M 22-2 0,59 + 0,03 0,56 + 0,03 6,66 = 0,05 2,92 £0,02 39,75+ 1,15

Su phan bd céc dang v&i ba kim loai kha
trong ddng: dang trao ddi (F1) < dang lién
két v6i cacbonat (F2) < dang lién két véi
hiru co (F4) < dang lién két voi Fe-Mn oxit
(F3) < dang cin du (F5) nhu duoc thé hién
trong Hinh 3. Ké qua nay phu hop véi cac
nghién ciu cia cic tac gia khac (G
Glosinska 2005 [5], Juan Liu 2010 [8], Juan
Luis 2010 [9], J. Zerbe 1999 [10]).

Dang cin du (F5) chiém thanh phin 16n nhét
57,69% - 89,23%, 16n nhét 1a & kim loai Cu
va nho nhat & Pb.

Thanh phan dang lién két v6i cacbonat (F2)
la 0,99% - 8,93%, trong d6 Pb ton tai &
dang nay véi thanh phin 16n hon so véi cac
kim loai khac (8,93% trong miu trim tich
méi va 5,89% trong mau nén dat cii). Dang
trao d6i (F1) 1a dang c6 thanh phin nho
nhat trong nim dang chiét tr 0,15% dén
1,80% (twong tu két qua cua cac tac gia G.
Glosinska 2005 [S], J. Zerbe 1999 [10],
M.Horsfall JR [13]). Trong nim dang chiét
thi dang trao ddi va lién két v6i cacbonat 1a
hai dang c6 tiém ning tich liiy sinh hoc cao
hon ca. Kim loai ton tai trong hai dang nay
dé dugc giai phong vao cot nudc, tich lily

trong cac ca thé séng trong nudc va di vao
chudi thirc an. Téng thanh phin cia hai
dang trong mau trdm tich méi 16n hon so
v6i miu nén dat cii cua hd voi gia tri twong
ung la: Cu: 3,25% va 1,63%; Pb: 9,12% va
6,04%; Zn: 4,68% va 2,49%. Tir két qua nay
c6 thé két luan rang: tiém ning tich liy sinh
hoc dbi véi ba kim loai Cu, Pb, Zn ctia mau
trAm tich méi 16n hon miu nén dit cii cia
ho.
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a, Cu_mﬁu tram tich méi

1,21%
g 2,04%
4% mF1

,70% WF2
mF3
mF4
mF5

¢, Pb_mAu tram tich méi

0,19%

8,93% 21,69%
mF1

mF2
EF3
mF4
mF5

= A , -
e, Zn_mau tram tich méi

2,88%

1,80%

12,16% WF1
1)
"F3
mF4
mF5

b, Cu_méu nén dat cii
0,64%
0'999‘&,2093 mF1
’ mF2
EmF3
mF4
EF5
= A A ~
d, Pb_mau nen dat cu
015% 5 g% mF1
|’ 9,82% mF2
mF3
,53% W F4
®mF5
f, Zn_m;"iu nén dat ci
1,61%
0,88%
47% mF1
mF2
4,12%
mF3
mF4
mF5
82,92%

Hinh 3. Sw phdn bé (tinh theo %) ciia cdc dang kim loai Cu, Pb, Zn trong mau tram tich méi

va mau nén dat cii ciia ho

4. KET LUAN

D3 nghién ctru va 4p dung quy trinh chiét
lién tuc dé xac dinh ham lugng 5 dang ton
tai cia cac kim loai Cu, Pb va Zn trong
tram tich hd Tri An.
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Céc két qua phan tich cho thiy ca ba kim
loai ton tai chu yéu ¢ dang cén du, 1a dang
lién két bén v6i trAm tich, chi c6 mot phﬁn
nhé ton tai trong dang trao ddi va lién két

v6i cacbonat. Ham lugng téng dang trao doi



va lién két vdi cacbonat cila mau tram tich
moi 1on hon mau nén dat cii ciia ho cho thay
tiém nang tich [y sinh hoc cao cua tram tich

hd sau khi thiy dién Tri An dugc xay dung.
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