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SUMMARY

A HISTORY OF HEAVY METAL CONTAMINATION IN TRI AN LAKE

Total concentration of three elements (Cu, Pb, Zn) in thirty-four sediment samples collected at Tri

An lake was determined by Atomic Absorption Spectrometry (AAS). Sediment dating was

conducted by applying the radioactive *"’Pb analysis method on the sediment cores to evaluate

accumulation rate of heavy metals before and afier the construction of the Tri An hydropower

plant. The accuracy evaluated by comparing total trace metal concentration with standard

material reference (MESS-3) proved to be satisfactory. Based on the results determined, it seems

that Tri An lake had been polluted. Total concentration of metals correlate well with sediment age

and was inversely correlated. The younger age of sediment was, the higher metal content. These

results showed increasing of the accumulation of metals in sediments follow time.

1. MO PAU

Kim loai ning 1a mot trong nhitng chit gay
6 nhiém nghiém trong trong moi trudong boi
doc tinh, tinh bén vitng va kha ning tich liy
sinh hoc cua ching [11, 9]. Cac nghién ctru
vé 6 nhidm kim loai ning trong cac song,
hd trén thé gidi chi ra ring ham luong cac
kim loai ndng trong trim tich thudng 16n
hon rét nhiéu so véi trong nude [1, 3, 4, 7].
Do d6, trAm tich duoc xem 13 mot chi thi
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quan trong ddi véi su 6 nhidm méi trudng
nudée [10].

HO Tri An ndm & bac thang diéu tiét nude
cudi cing cia song Pdng Nai va La Nga,
v6i dién tich luu vuc 13 14776 km® va dong
vai trd quan trong d6i voi cac hoat dong
nong nghiép, cong nghi¢p va dan sinh cua
khu vuc. Sau khi di vao hoat dong tir nam
1987 dén nay, hd Tri An dang bi 6 nhiém &
mirc d6 nhe do tdc dong cua cac hoat dong

nudi trong thiy san, nude thai sinh hoat va



dic biét 1a nudce thai cong nghiép voi nhiéu
thanh phan nguy hai [14]. Trong thoi gian
gin day vin dé 6 nhidm hd dang rit duoc
quan tam. Tuy nhién, cac nghién cfru mai
chi tip trung vao danh gia chit luong nudc
ctia hd, ma chua danh gia sy 6 nhiém cua
tram tich ho.

Trong nghién ctru ndy, nhdm tai hién lai
lich st & nhiém cua hd, ching toi tién hanh
phan tich xac dinh ham luong cac kim loai
Cu, Pn, Zn va xac dinh tudi cua cac miu
cot trAm tich bang phwong phap ddng vi
phoéng xa thong qua dong vi *'°Pb.

2. THUC NGHIEM

2.1 Thiét bi va dung cu

- Hé théng may quang phd hip thu nguyén tir
AAS-3300 cua hang Perkin Elmer, c6 st
dung k¥ thudt nguyén tir hoa bang ngon lira
va 16 graphit (HGA -600).

- Cac loai dung cu thuy tinh déu duge ngam
rira bang HNOs, sau d6 rira sach bang nudce
cét trude khi st dung.

2.2 Hoa chét

Do yéu cau nghiém ngit cia phép do, cac
loai héa chit duoc sir dung déu 13 hoa chat
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 (Nha may thuy dién Tri An)
dugc xdy dung & phan cudi trung luu song
DPodng Nai tir nim 1984 va bit dau di vao
hoat dong tir nam 1987. Pay la mdt trong
nhitng hd chira 16n nhit mién Péng Nam
BBO, khai thac tong hop ngudn nudc phuc
vu phat dién va tudi nuée theo yéu ciu
néng nghiép, tham gia ddy min & ha luu,
cap nudc cho dén sinh va cong nghiép, két
hop nuéi tréng thuy san trong ving hd.
Hién nay, luu vuc hé thong séng Dong Nai
n6i chung va Ho Tri An néi riéng dang chiu
ap luc manh mé cua gia ting dan sb, do thi
hoa va phat trién cong nghiép.

Mau trim tich dugc 1y vao thang 10 nim
2010, tai 12 vi tri trong long hd, trong d6 co
10 vi tri 12 miu 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. Tng sé mau 1a 34, trong dé c6
30 mau trim tich méi va 4 mau nén dt cii

cua ho.

Bdng 1. Danh sdach mau tram tich ho Tri An

STT Ki hiéu mau Do sdu STT Ki hiéu mau Do sdu
1 MO07-1 0-5 18 M36-1 0-4
2 MO07-2 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
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STT Ki hiéu mau Do sdu STT Ki hiéu mau Do sdu
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 M19-2" 33-36
15 M32-4 49-52 32 M19-3" 57-60
16 M33-1 0-3 33 M22-1" 10-14
17 M33-2 13-17 34 M22-2" 52-56

Chii thich: *: Mau nén dat cii ctia ho
LS b | C 4
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Hinh 1. Ban dé Vi tri ldy maéu hé T ri An

2.4 Liy miu, xir Iy miu va phan tich
miu

2.4.1 LAy miu va xir Iy méu

Maiu tram tich dwoc ldy bang thiét bi
chuyén dung dé 1iy duogc toan bo 16p tram
tich theo d6 sdu va chura trong cac éng nhuwa
PVC. Cac 6ng phong chira miu duoc vin
chuyén vé phong thi nghiém, dé khé ty nhién
& nhiét do phong. Sau d6, mdi éng phong
duoc chia thanh nhiéu phan ting khic nhau
theo do su va ddc diém phan 16p cua trim

tich. Mau duoc nghién min dén ¢& hat nho
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hon 0,16 mm va chuyén vao tai nilon, bao
quan lanh cho dén khi phén tich.

2.4.2 X4c dinh tudi trim tich

Tudi cta cdc miu cdt tram tich cling dugc
xac dinh bang phuong phap dong vi phong
xa thong qua dong vi *'°Pb va dugc tinh
toan dya trén mo hinh CRS (constant rate

of supply).
Céng thire x4c dinh tudi cia trim tich:

t:lln(f““)}
A A(x)

Trong do:




t: tudi ciia trAm tich (ndm)

A: hing sb phan ra cua *'°Pb, A = 0,031
A(0): hoat d6 téng cua *'°Pby, trong cot
khoan (Bg/kg)

A(x): hoat do cta *'°Pby, tich liy dén do
sau x (Bg/kg)

2.4.3 Quy trinh phian tich ham lwong
tong kim loai

Can 1g mau khé cho vao cde thay tinh 50 ml,
cho thém 20 ml hén hop cuong thuy
(HNO3:HC1 = 1:3), giilt ¢ nhiét d6 phong, sau
d6 dun trén bép cach cat dén gin can. Tiép
tuc thém 10 ml hdn hop cudng thuy, dun dén
khi gﬁn can va thu duogc can tréng. pé nguoi,
dinh mirc bang nudc cit dén 25 ml rdi tién

hanh loc léy dung dich chura kim loai.

Phuong phép quang phd hap thu nguyén tir
sir dung k¥ thuat nguyén tir héa bang ngon
lira (F-AAS) dugc st dung dé phan tich
ham luong cac kim loai Cu, Pb, Zn.

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
kim loai khi phan tich miu chuin MESS-3
$0 voi gia tri chung chi nhd hon 10%.

3. KET QUA VA BAN LUAN

3.1 Két qua xac dinh tudi cha miu trim
tich

Céc mau tram tich co tudi trong khoang 1
dén 23 nim, tuong ung voi khoang thoi
gian tir nim 1988 dén nim 2010 nhu trinh

bay trong Bang 2.

Bdng 2. Két qua xdc dinh tuéi tram tich

Ki hiéu mau | Tuoi (nim) Nam Ki hiéu mau | Tuoi (nim) Nam
MO7-1 1-2 2009-2010 M36-1 1-2 2009-2010
MO07-2 8 2003 M36-2 3 2008
M12-1 1-2 2009-2010 M36-3 21 1990
M12-2 14 1997 M37-1 1-2 2009-2010
M12-3 23 1988 M37-2 4 2007
M15-1 1-2 2009-2010 M37-3 16 1995
M15-2 7 2004 M40-1 1-2 2009-2010
M15-3 23 1988 M40-2 3 2008
M32-1 1-2 2009-2010 M40-3 8 2003
M32-2 8 2003 M40-4 10 2001
M32-3 18 1993 M40-5 15 1996
M32-4 23 1988 M42-1 1-2 2009-2010
M33-1 1-2 2009-2010 M42-2 3 2008
M33-2 8 2003

133




3.2 Két qua phan tich ham lwong téng
kim loai Cu, Pb, Zn

Két qua phén tich ham luong tdng ctia Cu, Pb,
Zn trong cac mau trim tich duoc trinh bay
trong Bang 3 v&i ham lugng cla cac kim loai
la: Cu: 14- 50 mg/kg, Pb: 19 -50 mg/kg va Zn:
52 -125 mg/kg. Két qua nay twong dong voi
két qua ciia mot sb tac gia nhu Vil Buc Loi
2010 [15], Pham Thi Thu Nga 2007 [6].

Ham lugng trung binh cta Cu, Pb, Zn trong
mau tram tich méi va mau nén dat cii cia

hd c6 gia tri twong Gng la: Cu 42,10 va

24,60 mg/kg; Pb 43,99 va 28,00 mg/kg; Zn
101,75 va 73,20 mg/kg. Phép so sanh hai tri
trung binh 2-sample T (v6i do tin ciy thong
ké 95%) cho thiy sy khac nhau gitra hai gia tri
trung binh trén 1a ¢6 ¥ nghia théng ké véi gia
trj p-value < 0,05. Két qua nay ciing cho
thdy su gia ting muc do tich liy kim loai
ning trong tram tich hd hién nay so véi

trude khi xay dung hd thuy dién Tri An.

Bdng 3. Két qua phan tich ham lwong tong cdc kim loai Cu, Pb, Zn

Cen % Ham lwong téng kim loai (mg/kg)
Ki hi¢u mau
: Cu Pb Zn

M 07-1 49,38+2,10 47,25+1,55 120,38+2,15
M 07-2 46,78+1,27 42,25+1,37 108,25+1,87
M 12-1 45,05+1,65 42,25+1,32 104,38+2,34
M 12-2 42,20+0,70 38,00+1,27 102,13+2,07
M 12-3 41,18+1,54 38,25+1.18 104,38+1,54
M 15-1 37,40+1,15 40,50+1,30 98,88+1,37

M 15-2 33,95+1,25 39,25+2,10 86,875+1,83
M 153 27,50+1,10 35,75+1,55 77,75+1,27

M 20-1 42,55+1,11 45,75+2,10 102,88+2,17
M 20-2 38,68+1,30 46,75+1,84 97,125+2,10
M 20-3 41,90+2,12 39,50+1,10 93,00+1,24

M 32-1 45,50+1,18 47,00+1,53 104,88+,62

M 32-2 42,83+1,70 44,25+1,49 106,50+1,49
M 32-3 42,15+1,16 43,50+1,62 98,38+1,25

M 324 38,65+1,15 44,00+1,48 98,50+2,00

M 33-1 45,95+1,12 46,25+2,00 110,88+2,70
M 33-2 44,35+2,00 44,00+1,72 100,25+2,81
M 36-1 42,68+1,26 40,50+1,21 98,63+1,75

M 36-2 41,10+0,95 41,25+1,31 88,25+1,13

M 36-3 32,38+1,00 39,00+1,20 87,25+1,24

M 37-1 49,95+2,30 49,75+2,13 124,25+1,35
M 37-2 46,48+1,42 49,50+2,07 113,50+1,40
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o x Ham lrong tong kim loai (mg/kg)
Ki hi¢u mau
: Cu Pb Zn

M37-3 45,05+1,23 48,50+1,85 113,50+1,28
M 40-1 42,70+1,25 46,25+1,79 104,38+1,17
M 40-2 43,75+1,45 45,50+1,62 108,63+1,20
M 40-3 42,95+1,30 44,50+1,43 97,13+1,25
M40-4 41,40+1,26 46,75+0,95 95,50+2,00
M 40-5 40,28+1,10 47,00+0,87 93,25+1,55
M 42-1 44,75+0,98 48,00+1,14 107,38+1,70
M 42-2 43,65+1,11 48,75+1,13 105,38+1,46
M 19-2 32,88+1,28 34,25+1,12 84,63+1,20
M 19-3 24,00+1,00 30,75+1,30 73,75+1,18
M 22-1 26,55+1,13 27,50+1,28 81,55+1,12
M 22-2 14,98+0,82 19,50+1,12 52,88+1,00

3.3 Su phan b6 ciia cac kim loai theo tudi
trim tich

Tir két qua xac dinh ham luong tong sb cua
Cu, Pb, Zn va tudi tram tich c6 thé biéu

dién sy bién d6i ham luong trung binh cia
cac kim loai theo thoi gian nhu Hinh 2 sau:
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Tredrc 1987 1988-1990 1993-1997  2001-2004  2007-2010
Thi¥i gian

Hinh 2. Sy bién déi ham lwong trung binh ciia Cu, Pb, Zn theo thoi gian

Hinh 2 cho thiy sau khi hd Tri An xdy
dung, ham lugng kim loai tich Iy trong
tram tich hd tang 1én va c6 xu hudng ting
dan theo thoi gian. Xu huéng gia ting nay

¢6 lién quan chat ché véi sy phat trién kinh

té trong khu vuc. Su phat trién cong nghiép
va d6 thi hoéa cua cac tinh trong luu vuc
song Pong Nai dang giy stuc ép 16n véi
moi truong, dac biét 1a mai truong nude hd

Tri An no6i riéng va luu vue song Pong Nai
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néi chung. Trong khoang 5 nam tr¢d lai day
(2006-2010), cac tinh trong khu vuc da co
nhitng budc ting trudng 16n trong phat tién
kinh t& - xd hoi [24]. Tuong xtng voi su
ting truong kinh té trong giai doan nay,
ham Iugng kim loai Cu, Pb, Zn trong mau
tram tich hd Trji An cling dat gia tri cao hon

so véi cac khoang thoi gian trude do.

3.4 Panh gia mirc 39 6 nhiém kim loai
niing bing cAc tidu chuin chit lrong
tram tich

Pé danh gia muc do 6 nhiém kim loai ning
trong mau tram tich hd Tri An, mot sb tiéu
chuén vé chat lugng tram tich duoc su dung
véi gioi han vé ham luwgng céac kim loai Cu,
Pb, Zn cua mot sd tiéu chuén dugc trinh

bay trong bang sau.

Bdng 4. Mt s6 tiéu chudn danh gid mirc @6 6 nhiém kim loai ndng trong tram tich

Tiéu chuén Cu (mg/kg) Pb (mg/kg) Zn (mg/kg)
CBSQG" TEC? <25 <40 <90
(20030 MEC® 25-75 40-70 90-200
[13] PEC® >75 >70 >200
Canada SQG®  ISQGs® 35,7 35 123
(2002) [2] PEL" 197 91,3 315

% =ISQGs 4 5 5

ISQG < % < PEL 38 23 32

% =PEL 44 42 36
U.S EPA® SQG  Khéng 6 nhiém <25 <40 <90
(1997) [12] O nhiém nhe 25-50 40-60 90-200

O nhiém nghiém trong > 50 > 60 >200
Ontario SQG LEL® 16 31 120
(1993) [8] SEL"? 110 250 820
New York SQG  LER"" 16 32 120
(1993) [5] SER'? 110 110 270
Chu thich: (5) SOG (Sediment Quality Guideline):

(1) CBSQG (Consensus based sediment
quality guideline): S dong thudn vé hudng
dan chat heong tram tich

(2) TEC (threshold effect concentration):
Gidi han nong dg c6 anh huong

(3) MEC (midpoint effect concentration):
Nong dp ¢6 anh hwong trung binh

(4) PEC (probable effect concentration):
Nong d@¢ gdy anh huong
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Huéng dan chat hrong tram tich

(6) ISQGs (interim freshwater sediment
quality guidelines): Hudng dan chat lrong
tram tich nude sach tam thoi

(7) PEL (probable effect levels): Muc do
gay anh huong

(8) U.S EPA (U.S environmental Protection
Agency): Co quan bdao vé moi truong My
(9) LEL (Lowest effect level): Murc dj thap

nhdt c6 anh huéng



___Jui]

inh huong nghiém trong

A

(12) SER (Severe effect range): Khodng
gdy dan
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Hinh 3, Hinh 4 va Hinh 5 cho thdy miu
nén dat cii cia hd chi & mic d6 6 nhiém
nhe Cu v6i 74% 16n hon tiéu chuan LER;
50% 16n hon tiéu chuan TEC; v&i Pb chi co
1 mau 16n hon tiéu chuin LER va khong 6
nhiém vé&i Zn. Nguoc lai, mau trdm tich
méi bi 6 nhiém & muc do trung binh cac
kim loai trén va mic d 6 nhiém Cu, Pb 16n
hon so v6i Zn (Cu: 100% cac mau l1én hon
cdc tiéu chuan LER, LEL,TEC, U.S EPA
va 90% 16n hon tiéu chuén ISQG; Pb:
100% 16n hon céc tiéu chuan LER, LEL,
ISQG va 80% 16n hon tiéu chudn TEC va
U.S EPA; Zn: 87% l6n hon cac tiéu chuin
TEC va U.S EPA).

Nhu vay, mic d6 6 nhiém Cu, Pb, Zn & miu
trAm tich méi 13 cao hon so v6i mau nén dat
cii cia hd. Pidu nay cho thiy sy gia ting 6
nhiém cac kim loai ning Cu, Pb, Zn hién
nay so v6i trude khi hd thay dién Tri An
duogc xay dung.

4. KET LUAN

D3 phan tich ham luong tong cac kim loai
Cu, Pb, Zn trong mau tram tich hd Tri An st
dung phuong phap quang phd hip thu
nguyén tir (AAS). Phuong phap dong vi
phong xa théng qua ddng vi *'°Pb ciing duoc
ap dung dé xac dinh tudi ciia mau trim tich.
Céc két qua phan tich cho thdy ham luong
téng kim loai c6 twong quan tdt voi tudi
tram tich va 13 mdi twong quan nghich. Mau
tram tich c6 tudi cang tré thi ham luong
kim loai cang cao va do d6 kha nang tich
lity sinh hoc s& cao hon miu nén dit cii cua
ho.

Danh gia mic d6 6 nhiém trdm tich hd sir
dung nim tiéu chudn chét lugng tram tich
(CBSQG, Canada SQG, U.S EPA SQG,
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Ontario SQG, New York SQG ) cho két
qua mau trAm tich méi cua hd dang bi 6
nhiém ¢ muc do trung binh. Nhu vay, muc
dd 6 nhiém kim loai ning cua trAm tich ho
d3 gia ting dang ké so voi thoi diém trude
khi hd thuy dién Tri an dugc xdy dung.
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