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~ SU'O NHIEM As, Cd TRONG TRAM TiCH,
DPAT VA NUOC TAI VUNG VEN BIEN TINH CA MAU

Nguyén Vin Tho* va Bui Thi Nga?
ABSTRACT

Sediment and water samples were taken at the canal, river, estuary, and swamp; soil and
water samples were collected at mangrove forests in the dry and wet seasons. The results
showed that As concentration increased gradually from rivers to estuary with high value
at Ganh Hao estuary. Concentrations of As from water at surveyed area were over
Vietnamese water standard for aquaculture. The presence of Cd was high in samples
collected near Ca Mau city, but low in seaward estuaries, Cd was present without
pollution. There was signicant differences in the concentration of As except cadmium
between the dry and wet seasons. The results revealed that the polluted level of As, Cd
have to be studied for their origin, mobility in soil and water environments and their
accumulation in the aquatic organisms.

Keywords: Heavy metals, canal, river, estuary, sediment, coastal line

Title: Pollutions of As, Cd in sediment, soil and water in coastal areas, Camau
province

TOM TAT

Mau tram tich va mdu nwée dwoc thu tai rach, song cua song va bai boi; mau ddt va mau
nuoc dwoc thu tai rimg ngdp mdan vao mua miwa va mida nang. Két qua cho thay As trong
tram tich tang dan tir séng rach trong ngi 6 dén cira séng, dat gid tri cao nhdt tai cira
Ganh Hao. Nong dg ciia As trong nudc tai vimg khdo sat cao vuot tiéu chudn nuée cho
nudi thiy san. Cd hién dién cao trong séng rach thudc néi 6 thanh phé Ca Mau nhung
ham lwong thdp & phia bién. Yéu té6 mua c6 anh huong dén ham lwong As, ngoai trir Cd.
Két qua nghién ciru cua dé tai cho thay mirc @6 6 nhiém cua As, Cd cdan dwoc quan tam
nghién ciru vé nguon goc, tinh di dong trong méi truong dat mede va sw tich tu kim logi
nay trong cac loai thuy sinh vat.

T khoa: kim logi nang, kénh, song, cira song, tram tich, ven bién

1 GIOI THIEU

O nhiém kim loai ning chu yeu do hoat dong cua con nguoi trong ndng nghiép,
cong nghiép va sinh hoat. Phan 16n cac ngudn nay déu thai truc tiép hay gian tiép
ra ngodi moi trudng ma khéng duge xir Iy theo qui dinh. Tir d6 cho thay kha ning
xam nhiém vao moi truong tu nhién la rat 16n, dic biét & cac vung ctra song, ven
bién 1a noi tich tu cic chat 6 nhiém c6 ngudn gbc tir ndi dia va trong moi truong
thiy sinh, tram tich rimg ngdp min rat giau sulphide va vat chat hitu co (Nga,
2004; Nga et al., 2005). Pay chinh 1a noi lang dong va luu giit cac chat 6 nhiém c6
ngudn goc tir dat lién, nhat 1 kim loai nang (Zheng et al., 1997, Tam and Wong,
2000 trich trong Defew et al., 2005). Cac kim loai niang déu c6 tinh doc cao doi

! Pai hoc Bac Liéu
2 Khoa Mdi trudng va Tai nguyén thién nhién
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véi con nguoi, dong vat ludng thé, bo sat, chim va tdm ca. Nghién ctru sy Xxam
nhiém kim loai ning & ving cira sdng ven bién di duogc tién hanh & mot sb quéc
gia trén thé gioi nhu: Nhat, Trung QUOC HongKong, Malaysia, Singapore, Uc,
Anh, Canada. O Viét Nam di c6 mot s6 nghién ctru kim loai ning & ving dat phén
va vung d6 thi (Nguyén My Hoa & Huynh Tri Cuong, 2006; Phuong et al., 1998).
Do vy xac dinh ham luong kim loai ning trong trim tich, dat va nudc & CéC song
rach tai thanh phé Ca Mau va ¢ ving ven bién tinh Ca mau nhiam danh gia mic do
6 nhiém céac kim loai nay theo khong gian va thoi gian thu mau; tuong quan cua
As, Cd dugc khao sat voi pH, EC, chat hitu co dé chinh 13 muc tiéu nghién ctru
ctia dé tai.

2 NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1 No¢i dung nghién ciru

- Xéc dinh ham lugng As, Cd hién di¢n trong tram tich, trong nudc tai song rach
va cua song TP. Ca Mau; va hién dién trong dat va trong nudc tai vung ven
bién huyén Ngoc Hién tinh Ca mau.

- Panh gia su khac biét vé ham luong kim loai ning theo khong gian va thoi gian
thu mau.

~ Khao sat mdi trong quan giita As, Cd v6i cac yéu t6 pH, EC va chat hitu co.

2.2 Phuwong phap nghién ciru

2.2.1 Phuong tién nghién ciru

- Dung cu thu mau va phan tich mau: Thung trit lanh, cdy khoan dét, tii nhya
dung mau, may do pH, EC, may lic, may ly tim, beaker, phiéu, gidy loc, binh
tam giac 250 ml, ng chuan do 25 ml, buret chuin do, can, may hap thu nguyén
tir dau d6t graphite va cac hoa chat can thiét cho qua trinh phan tich.

- Cac chi tiéu phan tich dugc thuc hién tai phong thi nghiém B Mon Moi
Truong & QLTNTN, phong thi nghiém Hoa Ly B6 Moén Khoa Hoc Pat &
QLDD (Khoa Nong Nghiép& SHUD) va Phong Thi Nghiém Chuyén Sau
thudc Truong Pai Hoc Céan Tho.

2.2.2 Thoi gian va dia diém thu mau

Pé tai tién hanh thu miu vao thang 8 nim 2006 (mua mua) va thang 3 nim 2007
(mua néng) Mau trim tich va mau nudc duoc thu tai cac song rach trong ndi 6
thanh ph6 nhu kénh Phung Hiép, Téc Van, song Ganh Hao va cira song Ganh Hao,
Bay Hap. Mau dat va miu nude duge thu tai bai boi khong c6 rung, rung mam va
rimg dudc tai huyén Ngoc Hién, tinh Ca Mau (Hinh 1). Mdi diém thu 3 miu dit va
trAm tich theo hinh zit-zit. Riéng mau dugc thu & huyén Ngoc Hién duoc thu theo
lat cat tir bién tién vao ndi dong. Cac hé thong kénh nghién ctru mau dat dugc thu
tai cac kénh chinh trong noi 6 tiép ndi cac kénh d6 ra séng va cira Ganh Hao.
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2.2.3 Phwong phdp thu va bdo qudn mau
(2) Phuong phap thu va bao quan mau dét

~  Mau déat duogc thu & tang mit theo 14t cat tir bai boi khong o ring dén khu rimg
mam va rung dude. Tai mdi vi tri thu 3 mau, mdi mau dat duoc thu it nhét 10
vi tri xung quanh véi ban kinh 10 mét, sau do tron lai thanh 1 mau dai dién.

- Mau trAm tich duoc thu tai cira Bay Hap, Ganh Hao va tai kénh Phung Hiép,
Téic Van, song Ganh Hao thudc ndi 6 thanh phé Ca Mau.

~ Mau dat va mau trdm tich dugc chira trong cc tii nhya polyethylen va dugc
bao quan & nhiét do 4°C trong thung trit lanh. Mau dugc dem vé phong thi
nghiém, phoi & nhiét d6 phong dén khi kho, dugc nghién va cho qua riy c6 mit
ludi 0.5 mm.

(b) Phuong phap thu va bao quan mau nudc

Céc chai 14y mau nudc song duoc rira va duoc dan nhin ghi day du cac chi tiét vé
dia diém, ngay gid thu miu. Dung tay cdm chai ldy mau nhing vao dong nudc,
cach bé mit nude d6 30- 50 cm, miéng chai ldy mau huéng vé phia dong nudc t6i
(truée khi 14y mAu stc rira chai hai lan bing chinh nudc tai hién trudng), sau do
day kin miéng chai, di v6i chai phén tich pH, EC trit lanh & 4°C, riéng ddi véi chi
tiéu phan tich kim loai ning cho 1,5 ml HNO3 44 ¢6 dinh mau.

(c) Phuong phap phan tich mau dat va nudc

Céc chi tiéu miu dat duoc phan tich theo gido trinh phan tich mau dat cia Truong
DPai hoc Wageningen, Ha Lan (Houba et al., 1995). Mau nudc dugc phan tich theo
phuong phap chuan (APHA, 2000) .

(d) Phuong phap xt 1y s6 liéu

St dung phan mém SPSS dé xtr 1y s lidu. S6 lidu trude khi xtr 1y thong ké phai
dugc dua vé phan bd chuan. Sau d6 céc chi tiéu thu thap dugc phan tich phuong
sai theo kiéu hoan toan ngiu nhién hai nhan t6. Khi anh huong cta nhan t6 va
tuong tac co y nghia thong ké, st dung klem dinh Duncan 6 mtrc ¥ nghia 5%. Phan
tich twong quan tuyén tinh de xac dinh méi twong quan gitta pH, chit hitu co ddi
v6i cac kim loai ning trong mau dat.
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Hinh 1: So d vi tri thu miu dat, nwéc tai cac diém ndi 6 va ven bién

2.2.4 Thu thdp tai liéu thir cdp

Truge khi khao sat va thu mau, chung to1 da dén cac so ban nganh trong tinh Ca

Mau dé thu thap so liéu c6 lién quan dén vung nghién ctru tai:

~ S& cong nghiép Ca Mau: Danh sach cac cong ty, co s& san xudt cong nghiép,
Bang tong két hoat dong cac nganh nghé trong tinh nim 2005.

~ S& nong nghiép Ca Mau: Bang bao cao tong két nong nghiép nam 2005.

~ S& Tai Nguyén Ca Mau: Ban d6 hanh chinh ctia huyén Ngoc Hién tinh Ca
Mau, Béo céo tong két tai nguyén - mdi trudng nim 2005, Nién giam thong ké
Ca Mau nam 2005.

~ Trung tdm nghién ctru rimg ngdp min Ca Mau: ban do rimg ngap min, Bao cdo
khoa hoc vé dic diém sinh thai thuc vat tai huyén Ngoc Hién, mot s6 thong tin
vé rimg ngap man Ca Mau.

- Chi cyc ki€ém 1am: B4o cdo hi¢n trang rung & tinh Ca Mau.
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3 KET QUA THAO LUAN

Dua vao diéu kién ty nhién cua hé théng séng, rach tai tinh Ca Mau va dic diém
phan bd rimg cua huyén Ngoc Hién - tinh Ca Mau. Ching t6i tién hanh thu mau
tram tich tai kénh Phung Hiép, Téc Van, song Ganh Hao, ctra Ganh Hao, ctra Bay
Hap, va Bai Boi (khong c6 rimg) va miu dit duoc thu tai rimg miam va ring dudc.
De tai theo doi su blen dong cua pH EC, chat htru co, va thanh phan co gidi cua
mAu tram tich v mau dat vao mia mua va mia niang, nham tim mdi teong quan
gitta As, Cd véi nhitng yéu té nay tai viing nghién ctu.

3.1 Pac tinh hoa ly tai vung nghién ciru

Két qua cho thay trong miu trim tich, pH dao dong khong dang ké tai cac song
rach va ctra song (6,5 — 7 7) day 1a khoang bién dong duoc tim thdy phd bién
trong tram tich song va bién (Edward et al., 2004). pH giam dan tir bdi bdi dén
rimg mam va rimg dudc.

Gia tri EC cao nhat dugc tim thdy & ving dat rimg ven bién, trung binh tai cac
diém dao dong tir 5,5 — 8,8 mS/cm. Nhin chung EC tai vung cira song va ven bién
cao hon so véi cac diém trong song rach ndi 6 thanh phd Ca Mau.

Chat hitu co trong mau tram tich va mau dat rimg dao dong trong khoang 2,0 — 5,1%
va la khoang bién dong thong thuong trong tram tich bién (Ponce, 1996 trich trong
Carrasco et al., 2003). Ham luong chat hitu co cao déng ké trong dat rimg so vai trong
tram tich. Két qua khao sat thanh phan co gidi cho thay dit tai cac diém song rach, bai
bdi va ving ven bién c6 rimg cht yéu sét pha thit va thit trung binh pha sét, trong d6
sét pha thit chiém uu thé tap trung & viing cira séng va ving dét rimg.

3.2 HAM LUQNG KIM LOAI NANG TAI VUNG NGHIEN CUU
3.2.1 Asenic (As)

Két qua khao sat cho thdy ham luong As trong tram tich c¢6 khuynh huéng ting
dan tir song rach dén ctra song ven bién, trung binh dao dong tir 3,23 -14,97 mg.kg"
! Ham lugng cao nhét duoc tim théy tai bai bdi va cua song Ganh Hao khac bi¢t
c6 y nghia théng ké so v6i cac song rach khao sat (Bang 1). Theo L& Huy Ba
(2000), trAm tich chu yéu la bun léng chira nhiéu kim loai nang, va co6 hién tuong
keo tu tu nhién & vung ctra song nén ham lugng kim loai nang tai cdc vung nay
kha cao. Theo Preda va Cox (2002) mot s6 kim loai nhu Cr, Mo, Pb, Zn va As
trong tram tich cira song c6 ham lugng cao hon trong dat c6 ngudn gdc tir cira song
ven bién. Hon nita tram tich tai cac song rach thanh phé ciing 13 noi 6 nhiém kim
loai ning do chét thai d6 thi mang lai. Két qua nghién ctru ctia chiing t6i phu hop
v6i nghién ctru ciia Spencer et al. (2003), ong cho rang ving bai boi ven bién va
ving ctra song thudng 1 noi tich tu va luu gitr cac chat 6 nhiém nhat 14 kim loai
nang.

Ham luong As trong dat rimg mam va rimg dudc vao miia mua khong khac biét so
v6i trong tram tich thudc song rach nodi 6 thanh phd Ca Mau nhung lai khac biét
v6i ham luong As tai cira song Bay Hap va Bai Boi (Bang 1). Theo Bryan &
Langston (1992) As thuong di vao vung ctra song ¢ cac dang vo co bdi su phan
huy cua déa va quang mé co6 chira As trong qué trinh phong hoa.
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Bang 1: Ham lwgng trung binh As (mg.kg?) trong trAm tich va trong dit tai viing ven bién
huyén Ngoc Hién, Tinh Ca Mau

Diém thu Mua ning Mua mua
Kénh Phung Hiép 447" 4,101
Kénh Téc Van 3,23° 8,33°¢
S6ng Ganh Hao 490" 10,77 ¢
Cira Ganh Hao 6,07 ° 14,97 2
Cira Bay Hap 10,87 @ 10,88 **
Bai Bdi 13,532 12,50 %
Rung méam 5,60 ° 11,93°
Rimg dude 5,40 ° 9,63 ¢

Cac gia tri trung binh trong cung mot cot co méu t theo sau gi(fng nhau thi khéng khac biét co y nghia théng ké 5%

qua phép thir Duncan.
Qua khao sat cho théy dat rimg dude va rung mam tai ving nghién ctru déu co
ngudn goc tir su boi dap phu sa tir song va bién va 1a noi ngap triéu khong thuong
xuyén. Khu vuc bii boi va ctra song la noi lang tu vat chat tir dat lién va tram tich
tir cac dong chdy nén gy nén sy ling tu As cao (Lé Huy B4, 2000). Pay chinh 13
nguyén nhan gay ham lugng As trong dat rimg thap hon ham luong trong tram tich
clra song ven bién. Ham lugng trung binh cua As c6 sy khac biét co ¥ nghia thong
ké gitta mia mua va mua nang (Hinh 2). Tai hau hét cac dlem thu nhu kénh Tac
Van, song Ganh Hao, ctra Ganh Hao, va trong dat rimg mim va rimg dudc ham
lugng As trong mua mua cao hon gip hai 1an ham luong cia ching trong mua
nang. Piéu nay co thé 1a do vao mua mua pH ¢6 khuynh huéng tang nén lac nay
ham lugng As cao hon so véi mua ning.
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Hinh 2: So sanh ham lrong trung binh As (mg.kg?) trong trim tich va dat theo mua

Két qua cta dé tai cho thay ham lugong As trong tram tich nam trong khoang gia tri
Arsen dugc tim thay & mot sb cira song va song trén thé gisi (7,1 - 23,2 mg.kg" 1)
Két qua nay cho thdy di co6 sy 6 nhiém ctia As trong ving cira song ven bién
(Wasserman et al., 2001). Do vay, sy 6 nhiém As & vung bdi bdi can duoc quan
tam nghién ctru trong chudi thic dn do bii bdi 12 noi sinh sdng ctia nhiéu loai hai
ménh v6 va dong vat than mém nhu: s, nghéu, tom,...

Phan tich tuong quan chi ra rang ham luong As trong trim tich c6 mdi twong quan
thuan voi pH, va EC, gia tri pH va EC ting dan tir song rach ra dén cira song ven
bién kém theo 13 ham luong As ciing gia ting theo xu hudng trén.
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Nong do As trong nudc c¢d khuynh hudng ting dan tir cac kénh Phung Hiép, Tic
Van, song Ganh Hao ra dén ving bai bdi, rimg mim, ring dudc dao dong trong
khoang 0,4 -23,3 pg.L™; dat gid tri cao nhét tai cira Ganh Hao va cira Bay Hap thi
ham luong As cao nhat 23,3 va 17,7 pg.LX(Hinh 3).
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Hinh 3: Nong dd As (Ug.L™) trong nuéc tai cic song rach va ven bién huyén Ngoc Hién

Theo nghién ctru cia WHO (2001), ndng d6 As trong nudc dic trung cho vung
bién thuong 1a 1 — 2 ug L%, As con phan bd & nudc mat cac song va hé véi nong
d6 thap hon 10 pg.L™. Trong khi d6 tai diém rimg mam va ring dude As trong
nuge dao dong 2,07 - 10,3 pg.L° ! va ctra song Ganh Hao va Bay Hap thi noéng do
As tuong dbi kha cao vao mua mua 17,7 - 23,3 pg.L? vuot ngudng nong do As co
trong nudc bién va song ho. Nong dd As trong nudc tai vung ctra song vuot qua
tiéu chuan qui dinh ctia nuéce st dung cho nudi thuy san (Tong cuc do luong Viét
Nam, 2004).

3.2.2 Cadmium (Cd)

Cadmium trong tram tich hién dién v6i ham lugng dao dong trong khoang 0,023 —
0,06 mg.kg™* vao muia nang, va tir 0,027 — 0,093 mg.kg™* vao miia mua. Ham lugng
Cd cao trong séng rach va giam dan ra ctra song (Bang 2).

Bang 2: Ham lweng trung binh Cd (mg.kg™) trong trim tich va trong dit vao mia mua va

mua nang

Diém thu Mua ning Mua mua
Kénh Phung Hiép 0,057 2 0,0932
Kénh Tac Van 0,037 & 0,03
Song Ganh Hao 0,06 2 0,047 °
Cira Ganh Hao 0,027 ° 0,027 °
Cira Bay Hap 0,027 ° 0,027 °
Bii Boi 0,023° 0,037°
Rung mam 0,037 % 0,053 °
Rimng dudc 0,037 % 0,037°

Qua hinh 4 ham lugng trung binh Cd trong vung nghién ctru khong khac biét c6 y
nghia gifta mia mua va mua ning. Nhung ching t6i tim thiy su khac biét dang ké
giita séng rach thudc ndi 6 thanh phd Ca Mau va ving ctra song ven bién.
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Hinh 4: So sanh ham hrong trung binh Cd (mg.kg?) trong trim tich theo mua

Nong do Cd trong nudc & song rach, cira song va khu vuc rimg ngap man dao
dong tir 0,18 - 2,63 pg.L . Nong d6 Cd kha cao dao dong khoang 0,38 - 2,63 pg.L-
1 duoc tim thdy vao mua mua. Vao mua ning bién dong khong dang ké trong
khoang 0,18 - 0,28 pg.L* Theo Korte (1983) trich trong WHO (1992), néng d6 Cd
trung binh ¢6 trong nudc bién 1a <0,1 pg.L ™.

Véi két qua nghién clru cua dé tai cho thdy néng d6 Cd tai song rach mic du thap
hon tiéu chuan cia tong cuc do luong Viét Nam (2004) str dung cho nudi thuy san

ven bién 1a 5 pg.L! nhung cao hon phat hién ciia Korte (1983) trich trong WHO
(1992).
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Hinh 5: Nong dd Cd (mg.L™") trong nwéc tai cac séng rach va ven bién huyén Ngoc Hién

Ving bii bdi va ving ven bién noi ¢ rimg mam, rimg dudc thi ham lugng Cd kha
cao, diéu nay c6 thé 1a do cadmium trong nudc dugc hip thu mot cach nhanh
chong béi cac hat vat chét, can ran lo limg va cac vat chat nay c6 thé phirc hop voi
Cd vi thé ndng d6 Cd thudng cao. Nhin chung ndng d6 cadmium trong nudc tai bai
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bdi, rung dude va rung mam cao hon so v4i song rach trong thanh phd, trong khi
do nong do Cd trong tram tich tai cac diém song rach lai khong c6 su khac biét so
v6i cac dat rimg mam va rimg dude. Diéu nay cho thay Cd c6 thé phu thudc vao
diéu kién moi truong dat va nudce tai ting khu vic. Theo nghién ctru cia WHO
(2001) chi ra rang sy gia ting nhiét do s& lam ting qué trinh hap thu va tac dong
ciia Cd, nhung nguoc lai sy gia ting d6 min hodc d6 cing s& 1am giam di su hip
thu va tac dong gay doc cua Cd. Tur do cho thiy d6 min trong nudc c6 anh huéng
dén noéng d6 Cd trong nudc, day co thé 1a nguyén nhan cua sy hién dién cua Cd
trong nudc vao mua mua lai cao hon mua nang.

4 KET LUAN VA KIEN NGHI

4.1 Két luan

Két qua nghién ctru cua dé tai cho thiy co su 0 nhiém cua As, Cd trong tram tich,

trong dat va nudc tai vung nghién ctru dugc thé hién chi tiét nhu sau:

~ Ham luong As trong trim tich va trong nudc gia ting dan song rach dén cira
song va cira bién, As ¢6 tuong quan thuan voi pH va EC.

~ Nong dd As trong nudc tai ving clra song vuot qué tiéu chuan qui dinh sir dung
cho nuoi thuy san.

- Cd hién dién v6i ham luong cao trong song rach ndi 6 thanh phé Ca Mau
nhung giam dan khi ra dén ctra séng ven bién. Trong khi d6 As c6 su phan bd
nguoc lai.

4.2 Kién nghi
~ Nghién ciru ngudn gbc va tinh di dong ciia As, Cd trong tram tich, dat va nudc.

— Su tich tu cua cac kim loai nhu As, Cd dé)ng trong céc loai thuy sinh vat
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