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Nghien ciiu d^h gia muc dp 6 nhi^m Cu, Pb, Cd, Zn, Cr trong Uam tich va ti-ong loai hen {Corbicula ?,p.) 
duoc (hue hi^n tai 11 vi tri tren song Cau doan chay qua tinh Thai Nguyen. Ket qua cho thay, trong tram 
tich song Cau, ham luong Cd thap nhat dao dong tir 1,105 den 6,541 mg/kg. Cu tir 36,296 den 72,101 
mg/kg, Pb til 61,420 den 137,297 mg/kg, Cr tir 90,326 den 120,046 mg/kg va Zn la cao nhat tir 235.928 den 
365,777 mg/kg, tinh tiieo tram tich khfl. So sanh vai tieu chuan ciia My - US EPA, ham luong cac kim loai 
da so nam trong khoang TEC va PEC. Ham lurnig cac kim loai nang trong loai hen th^p nhat la Cr dao dOng 
tir 5,76 den 7,407 mg/kg; tiep den Ian lupt la cac kim loai Cd co ham lupng tir 6,861 dfin 9,353 mg/kg, kim 
loai Pb tir 10,713 den 26,592 mg/kg, kim loai Cu tu 10,713 den 27,664 mg/kg va cao nhat la ham lupng kim 
loai Zn tir 56,771 d^n 84,555 mg/kg, tinh theo khoi luong hen kho. Xac dmh mdi quan he giiia ham luong 
cac kim loai ngng Cu, Pb, Zn trong b-ani tich va mo h^n cho th^y co tuong quan thuan va chat che (Cu: r = 
0,423; p < 0,01; Pb; r = 0,592, p < 0.05; Zn r = 0,27; p < 0,05). Tii ket qua nghien cuu cho thay. bu6c dau c6 
the sii dung loai hen lam sinh vat chi thi de giam sat 6 nhiem kim loai nang trong tram tich tai luu vuc song 
Cau. 
Tiikhba: Kim loai nang, hdn, tram tich, sdng Cau, tinh Thai Nguyen. 

1.BATVANBE 

Luu vuc song Cau la mot trong nhung luu vuc 
song Ion va tap trung dong dan cu sinh sdng b khu 
vuc phia Bac. Song Cau dai 288,5 km bat ngu6n tir 
ntii Van On b do cao 1175 km thuoc huyen Cho Don, 
tinh Bac Can chay qua cac tinh/thanh Bac Can, Thai 
Nguyen, Ha Noi, Bac Ninh, Bac Giang va do vao 
song Thai Bmh b thi xa Pha Lai, tinh Hai Duong. Cac 
khu vuc song Cdu chay qua la nhirng khu vuc tap 
trung rat nhi^u cac hoat dong san xuat cong nghiep 
nhu: khai thac khoang san, luyen kim, ma dien,... Vi 
vay, tinh hinh 6 nhiem noi chung va 6 nhifem kim loai 
nang noi rieng dang a muc bao dong [1,2]. 

Trong sd cac chi sd d nhiem, 6 nhi^m kim loai 
nang la mot trong nhung chi sd diroc quan tam nhi^u 
boi ddc tinh va kha nang tich luy smh hpc cua chiing. 
Tram tich la ddi tmmg thuong duoc lira chgn de xac 
dmh nguon gay d nhigm kim loai nang vao mdi 
trudng nude boi ti le tich liiy cao cac kim loai trong 

' Tnrong Dai hoc Tai nguySn va Moi truong Ha Noi 
' Hpc vien cao hoc Truong Dai hoc Tai nguyen va Mfii 
truong Ha Noi 

nd. Nong do kim loai trong tram tich thudng Idn gap 
nhieu lan so vdi trong nude. Dac biet, cac dang kim 
loai cd kha nang di ddng va tich luy sinh hoc cao vao 
cac sinh vat sdng d tang day. Cac kim loai nang tich 
luy trong cac sinh vat nay se trd' thanh mot mdi nguy 
hiem cho con ngudi thdng qua chudi thiic an. Vi vay, 
kim loai nang trong dong vat day duffc xem la mdt 
chi thi quan trpng ddi vdi su 6 nhiem mdi trudng 
nirdc va 6 nhidm mdi trudng trSm tich. Theo Maanan 
(2007) [3], kim loai nang thudng cd doc tinh cao, b^n 
vung va khd hi phan hiiy trong mdi tnrdng. Khi xam 
nhap vao co the, kim loai nang cd kha nang lam thay 
doi hoat tinh ciia enzym va gay rdi loai qua trinh 
chuyen hoa trong co the sinh vat, gay anh hudng den 
sinh vat va sue khde con ngudi [4]. Ddng vat day do 
sdng dudi tang day cua song, ao hd... noi anh sang 
mat trdi khdng ddn dupe nen ngudn thiic an chii yen 
cua chiing la cac chat hiru ca la limg tich luy tir Idp 
nude phia tren. Khi ham luong cac kim loai nang 
trong nude Idn, chiing tich luy dan theo then gian vao 
lop bun va tram tich. Do dd, kha nang tich luy kim 
loai nang trong dpng vat day rat de dang thdng qua 
chudi thtrc an va su hap thu sinh hpc. Percy [5] da sii 
dung ddng vat day khdng xuong sdng ca Idn nhu 
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mot cong cu de danh gia va giam sat 6 nhifera tai cac 
khu vuc cua song. Vi vay can thiet phai giam sat d 
nhiem kim loai nang trong trtoi tich sdng, nham 
giam thieu va ngSn ngiia tac dpng tieu O K aia chat 6 
nhilm den he sinh thai. 

Thai Nguyen la mot tinh &upc luu vuc song 
Cdu. Vai su ra ddi va hoat dong ciia cac khu cong 
nghiep Sdng Cong, Nha may Gang thep Thai 
Nguyen, Nha may Giay Hoang Van Thu —, cac hoat 
dpng tieu thii cong nghiep tai cac lang nghe cimg voi 
cac hoat dpng khai thac che bien khoang san, cac 
nha may san xuat gang thep, nha may ma kim loai 
da, dang va se lam nay sinh hang loat cac vdn de d 
nhiem moi trudng, anh hudng true tiep tdi chat luong 
nude va tram tich, cung nhu da dang sinh hpc mot sd 
dpng vat day d luu vuc song Cdu doan chay qua Thai 
Nguyen [1, 2). Tirnhung van dd tren, nghien cuu xac 
dinh ham lupng mot sd kim loai Cu, Pb, Cd, Zn, Cr 
trong tram tich va su tich luy trong loai hen song Cau 
doan chay qua tinh Thai Nguyen da dupe thuc hien 
voi muc dich nhdm danh gia miic dp 6 nhiem Mm 
loai nang trong ddng vat day va trdm tich ciing nhu 
xac dinh mdi quan he giiia ham lupng mot sd kim 
loai nang trong lodi hen va trdm tich sdng Cdu. Qua 
do, gdp phdn cung cap cac sd heu khoa hpc xay dung 
chuong trinh giam sat 6 nhifem kim loai nang trong 
trdm tich va dpng vat day khong xuong song ca ion 
cho luu vuc nay. 

2. e n T1IDNB VA PHUDNG PHAP N H B I CUU 

Bang 1. Toa dp 

, lam loai aaof 
jjeo Corbicm 
n chay qua 64 

ji tirthangS-

2.1. Ddi tupng v i thdi gian ng"' 

Ddi tupng nghien ciiu la mot i' 
nhu Cu, Pb, Cd, Zn, Cr trong mo k -
sp.) va trong tram tich song Cau 6o£ 
Thai Nguyen. 

Thuc hien dot ]ay mau •?_ ±'' ~ 
6/2018. 

22. FhuoDg phap ng'-- . i cmi 

2.2.1. Phuong phap M} • miu 

Mdu hen va tram tich dupe 1 ^ bdng each si 
dung dung cu lay mdu bCm tram tich Oaeu gal 
Ekman). Model 196-B12. Hang san suat la Waj 
Supply Company, My. \'di kich thuoc 6 inch x 6 ind 
X 9 inch. Vat lieu la thep khong gL 

Mdu dupe ia? a 11 1̂ tri trong tram tich s6a| 
Cdu doan chay qua tinh Thai Nguyen. Tai 1 vi tri laj 
3 mdu td hpp de phan tich lap laL Mdu dugc lay tiiK 
mat xudng sau khoang 0 - 2 0 cm. M5i vi tri lay miî  
lay 3 mdu Idn (mdi mdu Idn bao gom ha mdu nho lâ  
each nhau 1 m, trdn vao nhau thanh mot mlu ibk 
dien). Mdn Idn each nhau 3 - 5 m xung quanh vitn 
lay ddu tien cua diem. Lay miu ftieo quy tdc tam giat 
can. Mdu td hpp dai dien dugc la\- sau Idii da trm ti 
ba mdu Idn na>-. Mdu dupe dung vao tui ^ va bk 
quan lanh, van chuyen ve phdng thi n^uem. Cac li 
tri Idy mdu dupe tiie hien Id hieu b bang 1. 

v i t r i l^mau 

STT 
Vi tri Idy 

mdu 
Toa dp Mo ta vi tri lav man Nguyen nhan chpn vi tri 1 ^ mlu 

2r38'9.93"N 
105'48"9 57"E 

Xa Son Cam. huyen Phii j Diem dau sdng Cdu truoc khi chay vao 
Luong, tinh Thai Nguyen ^ tinh Tliai Nguyen, gan mo da Nm \ oi 

2r36'45.69"N 
105'-49'46.56"E 

Phuong Quang Vinh, thanh, Sau Cong t>' Cd phan Gidy Hoang ̂ "an 
phd Thai Nguyen Thu va NTtiet dien Cao Ngan 

21'35'2.37'N 
105°51'55.90"E 

Cdu phao Hudng Trung, 
phuong Tiic Duyen, thanh 
phd Thai Nguyen 

E>iem tiep nhan nude thai sinh hoat va 
cac hoat dpng san xuat va giao thdng 
I quanh khu vue song 

21°33'14.ir'N 
105°53'31.69"E 

Phuong Huong Son, thanh 
phd Thai Nguyen 

21°31'31.24"N 
105'54'35.8r'E 

Luong San, thanh pho Thai 
Nguyen ^ ^ ^ 

' Diem tiep nhan nuoc thai cua Cong ^ 
Cd phdn Gang thep Thai Nguyen va 
Cdng ty Co phdn Can thep Thai Trung 

21'28'22.43"N 
105'56'3.60"E 

Xa Nha Long, huyen Phii 
I Binh, tinh Thai Nguyen 

21=2637.26"N 
105°5r6.55"E 

;Nga My, Phu Bmh. Thai 
Nguyen 

2r24'23.82"N 'Ha Chau, Phii Bmh, Ihji^ 

Diem tiep nhan nude thai Khu cdng 
nghiep Diem Iliuy, Nlia may Kem 
dien phan Thai Nguyen, gan Khu ong 
nghiep thanh phd Song Cong 
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TN9 

TNll 

105°57'12.94"E 
21'2214.38"N 
105°54'26.77"E 
21°20'53.13"N 
105''54'25.10"E 
21°19'46.02"N 
105°53'12.60"E 

Nguyen 

Viet Hung, Ddng Cao, Ba 
Hang, Thai Nguvdn 
Soi Cdc, Pho Yen, Thai 
Nguydn 
Lang Phu Loi, thi xa Phd 
Yen, tinh TTiai Nguyen 

Diem tidp nhan nude tiiai sinh hoat va 
cac hoat ddng san xuat va giao thong 
quanh khu vuc sdng 

2.2.2. Phuong phap phan tich tai phdng thi 
nghiem 

Mdu ti-dm tich duoc xu ly sa bd, sau dd duac say 
kho kiet b 105"C. Mdu hen sau khi dupe xii ly sa bd, 
dem ddng khd mdu b phong thi nghiem Trung tam 
Nghien ciiu va Phat tri^n Cdng nghe sinh hpc, 
Trudng D ^ hoc Bach khoa Ha Ndi. 

Cac kim loai nang trong tram tich va md hen 
duoc phan tich tai phdng thi nghidm theo phirong 
phap US EPA 200.8 [6]. Can chinh xac 1,00 g mdu 
vao cdc chiu nhiet. Them 10 ml HNO31:1, ti-6n deu, 
day nap kinh ddng ho, dun mdu d 95^C ± 5''C trong 
10 - 15 phiit (chii y khdng de sdi lam bdn mdu ra 
ngoai). D^ ngudi mdu, tiiem tiep 5 ml HNO3 dac, day 
ndp kinh ddng hd, dun den gan can. Lap lai qua hinh 
nay cho den khi khdng cdn khi mau nau thoat ra, 
dun tidp dung dich cho d^n gan can (khdng de sdi 
mdu). De ngudi mdu, them tiep 2 ml nude, 3 ml H2O2 
30%. Day ndp kinh ddng hd va dun den khi khdng 
thay sui bpt khi. Lam lanh mdu va tidp tuc lap lai qua 
trinh nay. Cudi cimg dun can den cdn khoang 5 ml d' 
nhiet do 95"C ± 5"C. Tien hanh loc mdu bang giay loc 
Whatinan N041, thu dich loc va dinh miic vao binh 
dinh miic 100 ml. Tien hanh do trdn thidt hi quang 
phd hdp thu nguydn tii. 

Diem cudi song Cdu trude khi chay ra 
khoi dia p h ^ tinh TTiai Nguyen 

Vi6c phan tich mdu dupe tiiirc hi^n tai Phdng Thi 
nghiem Mdi trudng, Trudng Dai hpc Tdi nguydn vd 
Moi ti-udng Hd Ndi. Phdng thi nghiem da dupe ddnh 
gia va cap chiing chi phii hpp vol cac ydu cdu cua tieu 
chuan ISO/IEC 17025:2005, linh vuc hda hpc ma sd 
VILAS 955 ngay 18/10/2016. 

2.2.3. Phuong phap xu ly sd hdu va danhgiaket 
qua 

Ket qua phan tich dupe ddi chieu vdi quy chuan 
Viet Nam QCVN 43:2012/BTNMT- Quy chuan ky 
thuat qudc gia ve chat lupng ti-dm ti'ch [7] va tieu 
chuan cua My (US - EPA (1997)) [6]. 

Sd heu nghien ciiu dupe xii ly thdng kd, so sanh 
cac gia tri trung binh bdng phan tich phuong sai 
(ANOVA), kiem tra dp sai khac nhd nhat cd y nghia 
vdi a - 0,05. Phan tich tuong quan bang phan m^m 
Origin 8.5, cac gia tri sii dung trong phan tich tuong 
quan dupe xac dinh theo hudng ddn ciia Nguydn Van 
Diic (2005) [8]. 

3. KET QUA niGHIEN CUU VA THAU LUAN 

3.1. Hdm lupng mdt sd kim logi nftng trong trdm 
tich sdng Can dogn chay qua tinh Thdi Nguyen 

Ke't qua phan tich ham luong Cu, Pb, Cd, Zn, Cr 
trong tram tich sdng Cau doan chay qua tinh Thai 
Nguyen dupe trinh bay d bang 2. 

B^ng 2. Hdm lugng kim loai nang ti-ong ti-dm tich sdng Cdu doan chay qua tinh Thdi Nguydn 
Khu vuc My 

mlu 
TNI 
TN2 
TN3 
TN4 
TN5 
TN6 
TN7 
TN8 
TN9 
TNIO 
TNl l 

Kim loai nang (m + SD)'(mg/kg tram tich kho) 
Cu 

46,295± 1,218 
39,269+0.936 
60,124±1,128 
40.918+1,015 
56,914±0.967 
72.101+1,527 
49,479±0.826 
66.601+1,422 
36,296+0,725 
44,234±0,962 
39,206±0,678 

Cd 
4,675+0,106 
1,105+0,022 
4,955±0,124 
6,254+0,152 
1,713+0,048 
4,692±0,126 
2,985±0,078 
3,383+0,086 
6,541+0,172 
2,634+0,098 
4,440+0,105 

Pb 
64.772+1,278 
83,369+2,115 
83,369+1,965 
70,007±O,988 
61,420±1,242 
137,297+2,647 
98,652+2,433 
77,684+1,769 
69,526±1,258 
72,621+1,562 
62,902+1,026 

Zn 
292,231+4,274 
281,826+5,180 
305,754+5,687 
297,274+6,027 
308,143+5,208 
315,957+3,124 
235,928+1,896 
365,777+5,274 
324,046±4,322 
281,04+2,865 
289,83+3,279 

Cr 
119,532+2,807 
95,005+1,698 
103,012+2,002 
90,490±1,986 
120,046±2,470 
91,989+1,905 
105,883±2,098 
97,477±1,982 
92,678+1,765 
118,656+1,883 
90,326±2,018 
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Trung bmh 10.147 299.8( 
Bien thien . 6 5-11 6j,.-i20-]?".297 235.928-365.-

QCVN43 
:2012/BTN'MT 

913 315 

T E C 
PEC" 

Ghi chii '.- m: Gia tii tinng binh; cac sdUeu sau ddu ± la gia tii sai sdSD la do lech chuar- ̂ ^^^^'^ '^ ^ ^ 
chuan danh gia d nhiSm kim loai nang ti-ong tiim tich theo ham luang tong (mg/kg) cua My (IS EPA 
(1997)[6]: TEC: (Threshold effect concentiation) - Ngudng nong do gay anh huong PEC: (Probable e ^ 
concentration) - Ndng do chic chin gay anh hudng. 

Bang 2 cho thay, ham luong tong mdi kim loai 
giam theo chieu Zn > Cr > Pb > Cu > Cd. Trong dd, 
ham lupng Cu dao dpng 36,296 - 72,101 mg/kg trdm 
tich kho. Ham lupng kim loai Cu trong tram tich 
sdng Cdu doan chay qua tinh Thai Nguyen khdng 
vuat QCVN 43:2012/BTNMT d tat ca cac vi tri lay 
mdu. Tuy nhien, hdu het tai cae vi tri ham lupng Cu 
deu vupt qua gidi han cho phep TEC theo tieu chuan 
cila My - US EPA Ngupc lai, ham lupng kim loai Cr a 
hdu het cac vi tri lay mau vupt QC\'N 
43:2012/BTNMT, hdm lupng Cr dao dong tir 90,326 -
120,046 Cmg/kg ti-dm tich kho). 

Ddi vdi cac kim loai cdn lai nhu Cd, Pb, Zn va Cr 
nhidu mdu tai cac vi tri lay mau ddu vupt gidi han cho 
phep cua QCVN 43:2012/BTNMT [7]. Ham lupng 
cac kim loai cao b cac vi tn TN5, TN6, TN7, nguyen 
nhan cd the do day la cac khu vuc tiep nhan cac 
ngudn nude thai tir cac nha may san xuat gang thep 
va cac nha may ma dien, su chenh lech voi cac vi tri 
cdn lai khac la it Nhin chung miic dp 6 nhiem Pb tai 
11 vi tri lay mdu b miic tuong ddi ddu nhau. Tai cac 
diem lay mau, nhin chung ham lupng tong sd mdi 
kim loai giam theo chieu Zn > Cr > Pb > Cu > Cd. 
Ham luong cac kim loai nang cd xu the lang ddn b 
doan thanh phd Thai Nguyen va giam ddn vd ha Irni 
cua song Cau. 

Ham luong Cd dao ddng 1,105 - 6,541 (mg/kg 
trdm tich kho). Cd 6/11 mdu tai cac khu vuc lay mdu 
cd ham lupng Cd vupt QC\'N 43:2012/BTNMT. Ham 
lupng Pb dao ddng 61,420 -137,297 (mg/kg trdm tich 
kho). Chi cd 2/11 mdu tai cac khu vuc lay mau c6 
ham lupng Pb vupt QCVN 43:2012/BTNMT. Ham 
lupng Zn dao ddng 235,928 - 365,777 (mg/kg tram 
tich kho). Cd 3/11 mdu tai cac khu vuc lay mau cd 
ham lupng Zn vupt QCVN 43:2012/BTNMT. 

So sanh vdi tieu chuan danh gia 6 nhidm kim 
loai nang trong trdm tich theo ham luong tdng 

(mg/kg) cua My- US EPA (1997) [6], ham lupng Cu 
va Pb da sd ddu ndm giiia khoang lEC: Nguong 
ndng dd gay anh hudng va PEC- Ndng dp chdc cfadn 
gay anh hudng. Ham lupng Cd vd Cr ddu nam troi 
nguong TEC. 

So sanh vdi ket qua nghien ciiu cua Duong Tu 
Anh [2], hdm lupng mot sd kim loai nang trong tiam 
tich sdng Cdu doan chay qua thanh phd Thai Nguyen 
nam 2015 giam theo chieu Zn > Pb > Cu >Cd. Nhu 
vay ket qua nghien cmi nam 2018 co su tuong dong 
so vai ket qua nghien ciiu trude dd. Tuy nhien, ham 
lupng cac kim loai nang cd xu huong giam ddn. Dieu 
dd cho thay, vdn de bao ve mdi tnrdng nude, ti:am 
tich sdng Cdu tai dia phuong da dupe quan tam ra co 
bien phap xu ly dp dung de giam thieu d nhidm kim 
loai nang trong tram tich. 

3.2. Hdm hipng kim loai nang trong lodi h6i b 
sdng Cdu doan c h ^ qua trnh Tliai Ngi^fin 

Mdu hdn dac trung cho ddng vat ddy thu dugc o 
song Cau, sdng d day, vui trong bim (tram tich), t ^ 
trung nhidu d ven ben ba song. Chieu dai con hen 
thu dupe 10 -38 mm va c6 khoi lupng dao ddng 
khoang 220 -500 g / l mdu thu dupe tai mot vi tri. 

Thuc nghiem cho thdy, dp am cua mdu hen dao 
dpng trong khoang tir 81,68% ddn 88,6096; he sd kho 
kiet cua hen dao ddng trong khoang 5,46 - 8,8. Dieu 
nay chiing td, ham lupng nude trong loai hen song 
Cdu chiem tren 80% khdi luong toan CCT the cua 
chiing. 

Kha nang tich liiy kim loai nang trong ddng vat 
day thudng phu thudc vao nhieu yeu td, trong do co 
dac diem sinh ly cua loai, tudi, kich thuds: eua ca Ih^ 
va su anh hudng cua cac chat cd trong moi trudng 
nude va trdm tich. Kdt qua xac dinh ham Immg kim 
loai nang trong loai hdn d song Cau doan chay qua 
tinh Thai Nguyen dupe the hien a bang 3. 
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BSnK 3. Ham lucmg kim loai nans trone taa Mn tai sdng Cdu doan chav aua linh Tli4i Nmiven 

Vi tri lay 
mau 

TNI 
TN2 
TN3 
TN4 
TN5 
TN6 
TN7 
TN8 
TN9 
TNIO 
TNll 

Trung binh 
Dao dpng 

Kim loai nang (m ± SD)' 
(mg/kg hen kho) 

Cu 
21,497+1,075 
I8,381±0,58S 
25,726+0,643 
18,328+0,500 
16,181+0,194 
27,664+0,830 
13,221±0,460 
15,282+0,320 
10,713+0,200 
22,019+0,396 
20,710+0,828 

19,066 
10,713-27,664 

Cd 
7,380+0,250 
7.260+0,200 
8,682+0,400 
9,353+0,234 
7,468+0,300 
7,409+0,370 
7,952+0,200 
8,210+0,263 
6,861+0,240 
7,453±0,373 
7,826±0,313 

7,805 
6,861 -9,353 

Pb 
22,497+1,125 
20,381+0.800 
15,328+0.920 
23,180+0,580 
13.664+0,680 
26,592±1,320 
25,282±0,707 
10,713±0,535 
14,197+0,709 
12,185+0,240 
15,894+0,790 

18,174 
10,713-26,592 

Zn 
56771+1,700 
59.653+2,980 
68,291±2,000 
84,555±2,110 
73,542±2,206 
64,219±3,210 
62,859±1,760 
71,506±2,145 
66,214+3,310 
69,018+2,760 
76,124+3,060 

68,432 
56,771 - 84,555 

Cr 
7,320+0,146 
5,706+0,160 
7,400±0,222 
5,774±0,280 
5,227+0,160 
5,751+0.230 
5,797+0,086 
7,407±0,370 
6,188+0,198 
6,472+0,187 
6,742±0,134 

6,394 
5,706 - 7,407 

Hinh 1. Htoi luong kim loai nSng trong loM h^n 6 sdng Cdu doan chay qua tinh Th4i Nguyta 
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Tir ket qua phan tich cho thay ham lupng kim 
loai Cu, Cd. Pb, Zn va Cr trong mo thit loai hen cd su 
phan bd khac nhau ve luong. Ham lupng cac kim loai 
giam ddn theo thii tu Zn > Cu > Pb > Cd > Cr. 

Ham lupng Cu trong md lodi hen dao ddng 
10,713 - 27,664 mg/kg hen khd; ham lupng Cu bien 
doi khdng deu, Idn nhdt d vi tri TN6; nhd nhat d TN9; 
ham lupng Cd h-ong mdu hen dao ddng 6,861 - 9,353 
mg/kg hdn kho. Ham lupng Cd trong mdu hen Idn 
nhat tai vi tri TN4 va nhd nhat tai vi tri TN9; ham 
lupng Pb trong mdu hdn khdng bien doi theo quy 
luat nhat dinh. Ham lupng Pb trong hen dao ddng 
10,713 - 26,592 mg/kg hdn kho. Ham lupng Zn ti-ong 
mdu hdn Idn nhat so vdi cac kim loai khac trong md 
thit hen, dao ddng 56,771 - 84,555 mg/kg hen kho. 
Ham lupng Zn trong mdu hen tang ddn tai vi tri TNI 
d^n TN4 va giam ddn den cac mdu TNll; ham lupng 
Cr trong mdu hen be nhat so vdi cac kim loai khac 
trong md thit hen, dao ddng 5,706 - 7,407 mg/kg hen 
kho. Ham luong Cr hien doi khdng ddng ddu giiia 
cac man. 

So sanh vdi quy dinh aia Bp Y te tai QCVN 08-
2:2011/BYr [9] ddi vdi Cd va Pb. Quy dinh d nhidm 
kim loai nang ddi vdi y t^ cdng ddng va dich vu do thi 
eua Hdng Kdng vdi Cr [10], chi cd Pb trong loai hdn 
(dao dpng 1,428 - 3,628 mg/kg hen irdt) vupt qua gidi 
han cho phdp, con Cd (dao ddng 0,962 -1,338 rag/kg 
hen udt) va Cr (dao ddng 0,782 - 1,046 mg/kg hen 
udt) da so trong cac mdu deu ndm trong khoang cho 
phep cua cac quy dinh. Ham lupng Pb trong da sd 
mdu hdn b song Cdu deu Idn han gidi han cho phep 
ddi vdi Pb trong dpng vat than mem hai manh vd 

QC^'-dupe quy dinh ciia Bp Y te 
2:2011/BYT tii 1,04 - 2,31 Idn. 

Theo Nguyen Van Khanh C'OlO) [lH- ham 
lupng As, Pb tich luy trong loai hei' tai ciia sdng Ca 
De, thanh phd Ba NSng tuong doj .ao, ham lupng 
As:' 1,40 ± 0,64 (pg/g hen udt). Pb: 3,58 ± 2,69 (pg/g 
hen udt). Ket qua nghien cuu ctia Vo Van Mmh 
(2014) [12], cho thay ham 'r ^rg mdt sd kim loai Cd, 
Pb, Cr va Hg ti-ong loai heiM Corbicula subsulcata) b 
mdt sd ciia sdng khu vuc imen Tnmg (cua Thuan An, 
sdng Huong, Thira Thien - Hue; sdng Thu Bon, 
Quang Nam; sdng Tra Bong, Quang Ngai), ham 
lupng Cd trong mdu hdn vupt qua QCVN 08 -
2:2011/BYT 1,3 - 2 lan. Hdm lupng Pb, Cr, va Hg 
trong mdu hen ddu ndm trong gidi han cho phep. 
Dieu dd cho thay, ham lupng kim loai nang trong loai 
hdn d sdng Can doan chay qua tinh Thai Nguydn co 
su tuong ddng d mdt sd kim loai nang tuy nhidn ham 
luong Zn cd xu hudng tich luy cao hon, didu nay 
ciing dupe li giai phii hpp do vi tri dia ly khac nhau, 
tinh Thai Nguydn la khu vuc tap tiimg nhidu nha 
may san xuat gang thep va nha may ma kim loai. 

3.3. Mdi quan h$ giiia hdm lupng kun logi n|ng 
trong mdu h^n vd trdm tich sdng Cdu dogn chay qua 
tinh Thdi Nguydn 

Dd danh gia kha nang tich luy kim loai n^g 
tiong md ciia loai hen, da xac dinh mdi quan he giiia 
ham lupng kim loai nang ti-ong trdm tich va trong ccr 
the cua chiing. Viec xac dinh mdi quan he duoc xac 
dinh tren ham lupng kim loai trong trdm tich va mo 
loai hen tinh trdn khdi lupng khd. 

• KLCu 
Y = 6,S90X*0,!28 

r = 0,423,p = 0,0009 
— Khoang lin cay 95% 

• KLCd 
Y = 7.312 X* 0.125 

r = 0,305, p = 0,362 
tOW3nglincay95% 

Cu trong Tram tich (mg/kg tram tich kho) Cd trong Tram tich (mg/kg tram lich i; 
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s 
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Hinh 2. M6i quan hf giua him luong 1dm loai n Jng trong m6 lo4i h& v4 trim tich song Cau doan chiy qua 
tinh Thdi Nguyfin 

Ket qua phan tich tuong quan cho thay, ham 
luong Cu trong trAm tich v^ trong mo loai hen co moi 
tuong quan a muc trung binh bang phuong trinh Y = 
6,590X + 0,128 voi h« so tuong quan la r - 0,423; p -
0,0009 < 0,01 {a - 0,05) (Hinh 2a). Ham luong Cd a 
loai hen co mdi tuong quan khdng chat che voi r = 
0,305; p = 0,362 > 0,05 (Hinh 2b). Ham luong Pb lai 
cd tuong quan chat che va ttrong ddi cao theo 
phuong trinh Y = 6,085X + 0,151, r = 0,592; p = 0,006 < 
0,05 (Hinh 2c). So sanh vdi nghien ciiu ciia Nguyen 
Van Khanh, Pham Van Hiep (2009) [13], tai khu virc 
ciia sdng thanh phd Ba NSng, he sd tuong quan ciia 
Pb la r = 0,54 den 0,56 {P< 0,01); so sanh vdi nghien 
ciiu ciia Vo Van Minh [12], tai mdt sd cira sdng miin 

Trung, ham luong Pb trong tram tich va trong mo CO 
loai hdn cd mdi tuong quan cao r = 0,67 (/tO.Ol), 
dieu dd cho thiiy cd phii hop trong ket qua nghien 
ciiu. 

Ket qua phan tich cung cho thay, ham luong Zn 
trong tram tich va trong mo loai hen cd mdi tuong 
quan Uiong ddi chat che bang phuong trinh Y -
24,061X -1- 0,080 voi he sd tuong quan la r = 0,423; p -
0,0007 < 0,01 {a . 0,05) (Hinh 2d). Ham liong Cr 
trong Uam tich va trong mo loai hen cd mdi hiong 
quan tuong dot khdng chat che vdi he sd tuong quan 
la r - 0,194; p = 0,567 > 0,01 {a - 0,05) (Hinh 2e). So 
sanh vdi nghiSn ciiu cua Vo Van Minh [12], tai mot 
sd ciia sdng mien Tnmg, ham luong Cr trong tram 
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tich va loai hen cd mdi tuong quan am r = -0,49 
(p>0.09, Dieu nay cho thay chua cd hdng chiing 
thdng ke ve tirong quan ciia Cr va cdn nghien cuu 
tiep theo. 

Danh gia mdi tucmg quan giua ca 5 krni loai Cu, 
Cd, Pb, Zn va Cr trong trdm tich va mo lodi hen cd 
mdi tuong quan chat che, vdi he sd tirong quan cao la 
r = 0,91; p = 0,0 < 0,01 (Hinh 2f). Dieu nay cho tiiay 
cd the su dung loai hen lam sinh vat chi thi de giam 
sat d nhiSm kim loai nang trong trdm tich tai sdng 
Cau doan chay qua tinh Tliai Nguyen. 

4.NETUMN 

Ham luong Cu, Cd, Pb, Zn va Cr trong ti-dm tich 
song Cdu dang hi 6 nhidm. Ni vay cdn thuc hien cong 
tac danh gia tdc dgng mdi trudng dinh ky, thudng 
xuyen de theo doi chat lugng moi trudng ciing nhu 
miic do tac dong cua cac chat 6 nhi^m tdi moi 
trudng, tir dd cd nhung bien phap khdc phuc va cai 
thien. 

Trong mdu hdn {Corbicula sp.) kha nang tich luy 
sinh hgc doi vdi timg kim loai khac nhau la khac 
nhau. Ham lugng Cr thap nhdt trong 5 kim loai dao 
dgng til 5,76 den 7,407 mg/kg; tiep theo la ham 
lugng Cd tir 6,861 den 9,353 mg/kg, ham lugng Pb 
cao tir 10,713 den 26,592 mg/kg, ham lugng Cu dao 
dpng tir 10,713 den 27,664 mg/kg, ham lugng Zn cao 
nhat dao dgng tir 56,771 den 84,555 mg/kg tinh theo 
khdi lirong hen kho va vugt gioi han cho phep ddi voi 
Pb trong dgng vat than mdm hai manh vd dugc quy 
dinh cua Bg Y td tai QCVN 08 - 2:2011/BYr. 

Ket qua phan tich mdi quan he giira ham lugng 
kim loai nang Q-ong tram tich va ti-ong md loai hen 
cho thay, ham lugng Cu, Pb va Zn cd tuong quan 
tuong ddi chat che theo cac phuong trinh hdi quy 
tuyen tinh bac nhat, cdn Cd va Cr cd tuong quan thap 
va tuong quan ngdu nhien chua chat che. Didu nay 
cho thay, bude dau cd the sir dung loai hen lam sinh 
vat chi thi de giam sat d nhidm kim loai trong trdm 
tich sdng Can. 

LCittCAMON 
Cdng tiinh duoc hoan thanh dudi su hd tra kmh 

phi aia dd tai TNMT.2017.04.13 Cac tac gia xm Wan 
trong cam an. 
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RESEARCH IN DETERMINING THE RELATIONSHIP BETWEEN THE CONTENT OF SOME 
HEAW METALS IN THE Corbicula sp. AND SEDIMENTS OF CAU RIVER BASIN FLOWING 

THROUGH THAI NGUYEN PROVINCE 

Bui Thi Thu, Mai Dang Khoa, 
Nguyen Thi Hong Hanh, Nguyen Khac Thanh 

Summary 
A study on the assessment of Cu, Pb, Cd, Zn and Cr pollutions in sediment and Corbicula sp. was carried 
out by usmg samples collected at 11 sites along Cau river at the Thai Nguyen secUon. The analysis results 
of sedimental samples showed the Cd content of 1.105 - 6.541 mg/kg (the lowest content), Cu content of 
36.296 - 72.101 mg/kg, Pb content of 61,420 - 137.297 mg/kg, Cr content of 90.326 - 120.046 mg/kg and Zn 
content of 235.928 - 365.777 mg/kg (the highest content). In comparing with US standards (US EPA), the 
concentrations of most heavy metals are m the range of TEC and PEC. On the other hand, the 
concentration of Cr in dry Corbicula sp. ranged 5.76 - 7.407 mg/kg; followed by Cd (6.861 -9.353 mg/kg), 
Pb (10.713 -26.592 mg/kg), Cu (10.713 -27.664 mg/kg) and Zn (56.771 -84.555 mg/kg). Analysis of the 
relationship between the Cu, Pb, Zn contents in the sediments and those in Corbicula sp. showed positive 
correlations (Cu: r - 0.423; p <0.01: Pb: r - 0.592 , p <0.05, Zn r - 0.27, p <0.05). Thus, the results of the 
present study initially confirmed a possibility of using Corbicula sp. as an indicator organism to monitor 
heavy metal (Cu, Pb, Zn) pollutions in sediments in Cau river. 
Keywords: i/eatymefa/5, Corbicula sp., sediments, Cau river. Thai Nguyen province. 
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