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~ HAM LUQNG Zn, Cu, Pb TRONG TRAM TICH,
DAT VA NUGC TAI VUNG VEN BIEN BAN PAO CA MAU

Buii Thi Ngat Nguyén Van Tho?
ABSTRACT

Pollutions of heavy metals are of concern because of their toxicity and their persistence
in the environment. This study determined concentrations of Zn, Cu and Pb in sediments
and water. Sediment and water samples were taken at the canals, rivers, estuaries, and
swamps; soil and water samples were collected from mangrove forests in the dry and wet
seasons. The results showed that, the levels of Zn, Cu and Pb in sediment samples
decreased progressively from rivers to estuaries. Concentrations of Zn and Cu in water
from the survey area were over the Vietnamese water standard for aquaculture, while Pb
concentrations were well within the standard. Cu, Zn, Pb concentrations were positively
correlated among themselves, and their levels decreased with distance from residential
areas. The pollution and the mobility of Zn, Cu and Pb are needed to be studied further.

Keywords: Heavy metals, canal, river, estuary, mangrove forest
Title: Concentration of Zn, Cu, Pb, in sediment, soil and water in coastal area,
Camau province

TOM TAT

O nhiém kim logi ning duwoc quan tam do béi tinh déc hai va bén viing trong moi truong
Pé tai dwoc thwc hién nham xdc dinh ham lwong kim loai nang trong ddt, tram tich va
trong nude tai viimg nghién ciu. Mau tram tich va mdu nwée dwoc thu tai rach, séng, cira
song va bai boi; mau dat va mau nude dwoc thu tai rung ngap mdn vao mua mua va mua
ndng. Két qua cho thdy, hién dién cia Zn, Cu va Pb trong tram tich giam dan tir séng
rach néi 6 dén cira song. No”‘ng do cua Zn, Cu trong nudc tai vung khdo sdt cao virgt tiéu
chudn nwée cho nudi thiy san, trong khi si hién dién Pb trong ving khdo sdt ¢ mirc do
khéng 6 nhiém. Cu, Zn, Pb cé tuwong quan thudn véi nhau, cang xa khu dan cuw thi sw phdn
bé cia ching giam dan. Mitc @6 6 nhiém va timh di déng cia Zn, Cu va Pb nén duoc
quan tdm nghién ciru.

Tir khoa: Kim logi nang, kénh, séng, cira sdng, rieng Ngdp man

1 GIOI THIEU

Qua trinh phat trién cong nghiép, néng nghiép va dich vu nhu y té, du lich, thuong
mai... & nudc ta da 1am cho méi truong bi 6 nhiém nghiém trong, dic biét su hién
dién cua kim loai nang trong moéi truong dat, nudc di va dang la van dé moi
truong dugc cong dong quan tam. Vung cua song, cua bién, ven bién thuong 1a noi
tich ty cac chat 6 nhiém c6 ngudn goc tur no1 dia. Trong moi truong thuy sinh, tram
tich c6 vai trd quan trong trong sy hap thy cac kim loai ning boi su ling dong ciia
cac hat lo limg va cac qua trinh c6 lién quan dén bé mit cic vat chat vo co va hitu

1 B6 Mén Moéi Truong & QLTNTN, Pai Hoc Can Tho
2 Khoa Nong Nghiép, Pai Hoc Bac Liéu
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co trong tram tich. Su tich tu kim loai ning s& anh hudng dén doi sdng cua cac
sinh vat thuy sinh, gdy anh huéng dén stc khoe cta con ngudi thong qua chudi
thirc an. Ving ven bién DPBSCL dic biét ban dao Ca Mau 14 noi thich hop cho céac
cdy ngp man. Rimg ngdp man khong chi cé gia tri vé kinh té, vian hoa, xa hoi, ma
con co gia tri vé sinh thai (Field, 1996 trich trong Tong et al., 2004). Rimg ngap
min cung cip thic dn, noi trd ngu cho nhiéu loai déng vat bién nhu chim, cén
trung, c4,...va cling 1a noi duy tri chudi thirc 4n phirc tap (Lin, 1988 trich trong
Zheng et al., 1997). Tuy nhién, tram tich rimg ngdp man rat giau sulphide va vat
chat hitu co, day chinh la noi ling dong va luu giit cac chit 6 nhiém c6 ngudn gbc
tir dat lién, nhét 1a kim loai ning (Zheng et al., 1997; Tam & Wong, 2000 trich
trong Defew et al., 2005). Do véy, xac dinh ham lugng kim loai néng trong moi
truong 14 rat can thiét do tinh doc hai, tinh bén vig va sy tich tu sinh hoc cta
chung (UNEP/FAO/WHO, 1996 trich trong Carles et al., 2000).

2 NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1 Thoi gian va dia diém thu méu

Pé tai tién hanh thu miu vao thang 8 nim 2006 (mia mua) va thang 3 nim 2007
(mua néng) Mau tram tich va mau nudc duge thu tai cic song rach trong ndi 6
thanh phd nhu kénh Phung Hiép, Tac Van, song Ganh Hao va cira song Ganh Hao,

Bay Hap. Mau dat va miu nude duoc thu tai bai boi khong c6 rung, rung mam va
ring dudc tai huyén Ngoc Hién, tinh Ca Mau (Hinh 1). Mdi diém thu 3 mau dét va
tram tich theo hinh zit-zat. Riéng mau duoc thu & huyén Ngoc Hién duoc thu theo
lat cat tir bién tién vao ndi dong. Cac hé thong kénh nghién ctru mau dat duge thu
tai cac kénh chinh trong ndi 6 tiép ndi cac kénh do ra séng va cira Ganh Hao.

2.2 Phwong phap thu va bio quin miu

2.2.1 Phwong phdp thu va bdo qudn mdu dat

~ MaAu dat duoc thu ¢ tAng mat theo 14t cit tir bai bdi khong c6 rimg dén khu rimg

~ mim va riung dudc. Tai moi vi tri thu 3 mau, mdi mau dat duogc thu it nhat 10
vi tri xung quanh véi ban kinh 10 mét, sau do tron lai thanh 1 mau dai dién.

~ Mau trdm tich duoc thu tai cira Bay Hap, Ganh Hao va tai kénh Phung Hiép,
Téc Van, séng Ganh Hao thudc ndi 6 thanh phé Ca Mau.

~ MaAu dat va méu trAm tich dugc chira trong cac tii nhua polyethylen va dugc
bao quan ¢ nhi¢t do 40C trong thung tr&r lanh. Mau duoc dem vé phong thi
nghiém, phoi & nhiét d6 phong dén khi kho, duogc nghién va cho qua rdy c6 mat
ludi 0.5 mm.

2.2.2 Phwong phdp thu va bdo qudn mau nwéc

Céc chai iy mau nudc song dugc rira va duge dan nhéin ghi day du cac chi tiét vé
dia diém, ngay gid thu mau. Dung tay cam chai ldy mau nhung vao dong nudc,
cach bé mit nudc dd 30-50 cm, miéng chai 1y mau huéng vé phia dong nuéde toi
(truée khi 14y mAu stc rira chai hai 1an bang chinh nudc tai hién trudng), sau do
day kin miéng chai, d6i voi chai phan tich pH, EC trit lanh ¢ 40C, riéng ddi véi chi
tiéu phan tich kim loai ning cho 1,5 mL HNO3 dd ¢ dinh mau.
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2.3 Phuwong phap phan tich miu dit va nuéc

Ham luong Zn, Pb, va Cu trong mau dat dugc xac dinh b§n~g cach ly trich vai
HNOs (Houba et al.,1995). Nong d6 Zn, Pb, va Cu trong mau nudc dugc phin
tich theo phuong phap chuan (APHA, 1998).

2.4 Phwong phap xir 1y so liéu

Str dung phén mém SPSS dé xir 1y s lidu. S licu trude khi xir 1y thdng ké phai
dugc dua vé phan bd chuan Sau do cac chi ti€u thu thdp dugc phan tich phuong
sai theo kiéu hoan toan ngiu nhién hai nhan t6. Khi anh hudéng cia nhan té va
twong tac c¢6 ¥ nghia thong ké, sir dung kiém dinh Duncan ¢ mirc ¥ nghia 5%.

cua Ganh Hao

ctra Bay Hap
Bién .,
‘e
“
",
.h
Bii boi @
Rimg mim o
Rung dude

Hinh 1: So’ d6 vi tri thu mau dat, mau tram tich va mau nwérc tai cac dieém néi 6 va ven bién

3 KET QUA VA THAO LUAN
3.1 Ham lwgng Zn tai vung nghién ciru

Ham lugng Zn trung binh bién dong tir 66,13 - 241,13 mg.kg-1, va hién dién véi
ham lugng cao trong tram tich & cac song rach thudc ndi 6 thanh phé Ca Mau,
nhung lai thdp hon tai cic ving clra séng, bai bdi va ving ven bién c6 rimg mam,
rimg dudc (Bang 1). Vao mua mua, ham luong k&m trong tram tich khong c6 su
khac biét & kénh Phung Hiép, kénh Tac Van, song Ganh Hao, cira Bay Hap, nhung
lai khic biét c6 y nghia so véi cac diém tai ving bai boi, ven bién, va tai cac diém
nay ham luong Zn twong d6i thap hon so véi cic ving khac dao dong trong
khoang 66,13 — 73,07 mg.kg-1. Ham luong Zn vao mua nang (116,13 — 241,13
mg.kg-1) cé su dao dong l6n so véi mua mua (66,13 — 102,4 mg.kg-1). Riéng
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ving cira song va ven bién thi ham luong Zn tuong ddi thap hon so v6i trong song
rach, nhung khong c6 su khic biét ¥ nghia giita cac diém bai bdi va rimg mam,
rung dudc.

Bang 1: Ham lugng trung binh Zn (mg.kg’ l) trong tram tich va trong dit vio miia mwa va
mua ning tai séng rach thanh phé Ca Mau va viing ven bién huyén Ngoc Hién,

Tinh Ca Mau

Diém thu Mula ning Mua mua
Kénh Phung Hiép 228,132 93,47
Kénh Téc Van 241,132 88,93 ¢
S6ng Ganh Hao 191,97 ° 102,42
Cira Ganh Hao 141,47 « 66,27 ©
Cira Bay Hap 178,3 b¢ 82,03 ¢
Bii Boi 116,13 ¢ 66,13 ¢
Rung mam 146,93 69,97 be
Rimg dudc 170,13 b° 73,07 "¢

Cic gid tri trung binh trong ciing mét cét ¢6 mau tr theo sau giong nhau thi khong khdc biét cé ¥ nghia thong ké 5%

qua phép thir Duncan.
Két qua hinh 2 cho thady ham luong Zn khac biét c6 y nghia thong ké theo mua,
vao mua nang thi ham luong Zn cao hon so véi mua mua tai tit ca cac diém thu
mau va ham lugng k&m giam dan khi cang xa noi tap trung dan cu, diéu nay cho
thiy rang chat thai do thi tir ndi 6 thanh phd Ca Mau c6 thé 1a nguy@n nhan lam gia
tang ham luong k&m. Mit khac theo Morillo et al (2004) trong s6 cac kim loai (Cu,
Zn, Cd, Pb, Fe, Ni, Cr, Mn) Zn la nguyén t6 c¢6 tinh dé di dong nhat va dé dang
phong thich tir trim tich sang moi truong nudc khi diéu kién moi truong thay doi.
Ca Mau 1a mot trong cac tinh ven bién chiu sy xdm nhdp min vio mua ning va
thuong vao mua mua thi do mdn cé xu hudng gidm (Nguyen, 1998 trich trong
Cenci va Martin, 2004).

Zn (me loo?
o (mgkg™)
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Hinh 2: So sanh ham lweng trung binh Zn (mg.kg-1) trong trim tich va trong dat

Ham lugng kém trong tram tich tai tit ca cdc diém thu miu trong mua mua thap
hon mua nang nhung ndng do kém trong nuoc tai cac diém tuwong tmg ting cao.
Diéu nay cho thay rang co thé Zn trong tram tich phong thich vao nudc, 1a nguyén
nhan 1am giam ham luong Zn trong trim tich & mua mua so v6i mua ning khi do
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man thay d6i. Ham luong Zn trung binh 157,67 mg.kg-1 tai cac song rach thuong
cao hon c6 y nghia so v6i cac vung cta song 117,017 mgkg-1, bai b01 91,13
mg.kg-1 va ving ven bién c6 rung mam va dude 115,1 mg.kg-1. Zn c6 mdi twong
quan thudn vo6i Pb va EC (h¢ so r tuong ng 0,568*%, 0,551%%). Két qua nay chi ra
rang Zn cé thé dén chung tir mot nguén voi Pb. Nong do kém tai cac diém dao
dong tir 0,03 - 8,59 mg.L-1, va giam déan tir song rach ra ving ctra séng va ven
bién.

Vao mua mua ham lugng kém tai kénh Phung Hi¢p, Song Ganh Hao, cira Ganh
Hao kha cao 2,15 - 8,59 mg.L-1 (Hinh 3). Theo White & Driscoll (1987) trich
trong WHO (2001) trong nudc vat cht hitu co co vai trd quan trong trong viéc lién
két v6i kém, dic biét & pH cao (>6,5), c6 thé théy tai cac song rach noi c6 chtra
nhiéu vat chat lo limg, nudc thai d6 thi va nudc thai cong nghiép 13 cac yéu t6
doéng gop quan trong vao su 6 nhiém kém trong nudc mit (USEPA, 1980 trich
trong WHO, 2001). Riéng tai cac viing béi bdi, ven bién thi ham lugng Zn cé trong
nuéc thap hon rat nhiéu dao dong trong khoang 0,03 - 0,09 mg.L-1. Téng cuc do
ludng Viét Nam (2004) qui dinh ndng d6 Zn trong nudc bién ven bo sir dung cho
nuoi thuy san khoang 0.01 mg.L-1.
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Hinh 3: Nong d§ Zn (mg.L-1) trong nuwéc tai viing nghién ctru

3.2 Ham lwong dong (Cu) tai viing nghién ctru

Ham lugng Cu trung binh bién dong tir 13,63 - 39,97 mg.kg™ hién dién véi ham
ll{qng kha cao tai cac séng rach thudc noi 6 thanh pho Ca Mau va gidm dan khi ra
dén ctra song, vung ven bién co6 rung ngap man (Bang 2).

Vao mua nang ham lugng Cu trong tram tich song rach noi 6 thanh phé Ca Mau
cao hon c6 y nghia thong ké so v&i ving clra sdng, va viing ven bién c6 rung. Vao

mua mua ham lugng Cu bién dong tir 15,5 - 39,97 mg.kg-1. Trong rimg mam va
rimg dudce kha ning luu gitr ddng cao hon c6 ¥ nghia so véi bii bdi khong c6 rimg.
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Piéu nay c6 thé 1a do trong rimg dudc va rimg mam luong hiru co dén tir vt rung

kha cao, chung duoc tich tu trong nén rimg va cac kénh trong rimg (Nga et al.,

2005). Nghién ctru ciia Tam et al., (1998) cho thdy chat hitu co c6 kha ning luu

giit t6t cac kim loai ning. Theo Morillo et al. (2004) Cu dé dang tao phirc vdi cac

hop chét hitu co hay sulphide tao nén cac phirc bén virng cao.

Bang 2: Ham lwgng trung binh Cu (mg.kg 1) trong trim tich va trong dit vao mia mua va
mua ning tai séng rach thanh phdé Ca Mau va ving ven bién huyén Ngoc Hién,

Tinh Ca Mau

Diém thu Mua nang Mua mua
Kénh Phyng Hiép 28,632 39,972
Kénh Tic Van 29,232 25,43 b¢
Song Ganh Hao 23,87° 28,3°P
Cira Ganh Hao 14,43 ¢ 16,8 ¢
Cira Bay Hap 17,5°¢ 18,07 «
Bii Boi 13,63 ¢ 15,5¢
Ring mam 17,4°¢ 19,13
Rimg dudc 19,83 °¢ 18,8 ™

Két qua hinh 4 cho thiy néng do Cu dao dong tir 5,5 — 36,5 pug.L-1. Nong do dong
trong nudc tai kénh Tac Van cao hon c6 y nghia so vdi tai cira song, khu bii boi
va viing dat c6 rimg, riéng tai cac diém vung bai boi va ven bién thi ham luong Cu
thap hon.

Zu pg.L'l
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Hinh 4: Néng d Cu pg.I™ trong nuérc tai ving nghién ciru

Két qua dé tai cho thay tai song rach 13 noi tiép nhan nguén nudc thai tir sinh hoat,
nong nghi€p va cong nghiép, cac hoat dong giao thong duong thuy thi nong do
ddng trong nudce lai cao. Nong do Cu vao mua ning tai cac diém tuong db6i thap
hon dao dong 10,2 — 19,0 pg.L-1 va khong c6 khac biét gitra cac diém: song Ganh
Hao, Kénh Phung Hiép, Tac Van nong d6 Cu dao dong tir khoang 14,0 — 15,2
Hg.L-1. Ving ctra Ganh Hao, ctra Bay Hap, bii boi nong d6 Cu giam nhung khong
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dang ké dao dong tir 10,2 — 13,2 ug.L-1 riéng tai cac diém rimg mam ndng do Cu
twrong ddi cao hon so voi cac dlem con lai 19,0 pg.L-1, nhung su bién dong ndng
d6 Cu tai cac diém vao mua ning khong dang ké.

3.3 Ham lwogng chi (Pb) tai ving nghién ciru

Ham luong chi trong tram tich kha cao chu yéu trong cic kénh rach thudc noi 6
thanh pho Ca Mau (kénh Phung Hiép, Téc Van va Séng Ganh Hao) nhung thip &
hau hét cac ving cira séng, ven bién va ring ngdp min (Bang 3). Ham luong chi
bién dong trung binh tir 2,07 dén 11,3 mg.kg-1 dat cao nhét tai kénh Phung Hiép
(11,3 mg.kg-1 ). Vao mua mua khong c6 sy khac biét vé ham luong chi giita ving
ven bién, cira song va ring ngdp min, nhung cé sy khac biét ¥ nghia thong ké gitta
cac diém thu trong kénh rach noi 6 thanh phé Ca Mau (kénh Phung Hiép va kénh
Tac Van). Ham luong chi khong khac biét giira cac diém thu thudc vung cua song
(cira Ganh Hao, cira Bay Hap), ring ngép man (rung dudc) va bai bdi hay giira cac
diém thudc song rach ndi 6 thanh pho Ca Mau (kénh Phung Hiép, song Ganh
Hao), va ¢ su khac biét ¥ nghia thong ké gitra cac diém ctra song, ving ven bién
c6 ring voi cac diém soéng rach ndi 6 thanh phd Ca Mau (Bang 3).

Bang 3: Ham lwgng trung binh Pb (mg.kg-1) trong trim tich va trong dit tai sdng rach
thanh ph6 Ca Mau va vung ven bién huyén Ngoc Hién, Tinh Ca Mau

Piém thu Mua niang Mua mua
Kénh Phyng Hiép 10,082 11,3¢
Kénh Tic Van 9,23° 11,22
Song Ganh Hao 10.872 3,57°
Cira Ganh Hao 6,17°¢ 2,9°

Cira Bay Hap 7,1¢ 2,07°P
Bii Boi 5,9°¢ 2,53 P
Rung mam 9,03b 3,13°
Rimg dudc 7,1° 2,27"

Qua hinh 5 cho thiy ndng do chi trong nuéc dao dong 0,06 - 8,96 pg.L ™, va co su
chénh léch theo mua. Vao mua mua nong do chi trong nudc kha thip tai kénh
Phung Hiép, Tac Van, va song Ganh Hao khoang 0,06, 2,04, va 0.07 pg.LL. Tuy
nhién ndng d6 chi tai ctra Ganh Hao chiém luong kha cao 8,96 pg.L™, nguyén
nhan c6 thé mot phan vao mua mua do anh huéng cta nude chay tran mang theo
nhiéu vat chét hitu co tir cac ngudn thai do hoat dong néng nghiép, cong nghiép va
sinh hoat tai cac song rach trong noi 6 thanh phd.

Theo nghién ctru WHO (2001), nong do chi cao nhat trong dét va sinh vat gan véi
cac con dudong noi ma c6 mat do giao thong cao, bén canh do su tich luy Pb cua
cac sinh vat va thuy sinh tir cac hoat dong nganh céng nghiép. Vao mua ning su
hién dién cua chi khong cao nhu mua mua nhung khong bién dong dang ké giira
song rach, ctra séng va vung ven bién (Hinh 6). Nong d6 chi trong nudc tai ving
nghién ctru van dam bao tiéu chuan nudc bién ven bd st dung cho nudi thiy san (<
50 pg.L-1) cia Tong cuc do ludng chit lugng (2004).
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Hinh 5: Nong dé Pb (ug.L™) trong nwéc tai cac song rach thanh phé Ca Mau va

viing ven bién huyén Ngoc Hién, Tinh Ca Mau

4 KET LUAN VA KIEN NGHI
4.1 KET LUAN

Ham luong Pb, Zn, Cu kha cao trong song rach thudc ndi 6 thanh phé Ca Mau
nhung lai thap & phia bién. Ching t6i tim thiy mdi tuong quan thuén gitta Zn, Pb,
Cu. Piéu nay cho thay cac kim loai Zn, Pb, Cu c6 thé dén tir mot ngudn- chat thai
d6 thi. Cac yéu t6 mua cé anh huong dén ham luong Pb, Zn, Cu.

Két qua nghién ctru cta dé tai cho thiy c6 sy 6 nhiém nhe cta Zn va Cu trong tram
tich, trong dat. Nong d6 trong nudc cua Zn va Cu déu vuot tiéu chuan st dung cho
nuoi thuy san ven bo.

4.2 KIEN NGHI

Nghién ctru nguon gbc va mirc d6 6 nhiém cia Zn, Cu, Pb, trong tram tich, dat va
nude & mot sd tinh ven bién DPBSCL.
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