TAP CHi KHOA HOC DHSP TPHCM Phiing Thdi Dwong va tgk

NGHIEN CUU VA PANH GIA HAM LUQGNG MQT SO KIM LOAI NANG
TRONG TRAM TiCH PAY VUNG CUA SONG ME KONG

PHUNG THAI DUONG', HUYNH TH| KIEU TRAM™

TOM TAT
Pé tai dwoc thyec hién nham xde dinh ham heong kim logi ngng trong tram tich day
vung cura séng Mé Kong. Ngoai tree Pb thi ham lirong cac kim logi con lai tai hau hét cac
diém nghién cizu gan bang quy chuan quoc gia Viét Nam (dung dé danh gia mirc do anh
hirong bat lgi dén cac dong vdt thity sinh va hé sinh thai ven sdng). So véi quy chuan cua
mot so mwoc trén the gigi thi ham luong kim logi nang tai khu veec nghién cizu ¢ mirc cao.
Céac nhanh sbng nho do vao sdng chinh ciing cé6 ham leong twong doi cao, diéu nay chimg
té bén canh nguon gay 6 nhiém tir phia thiwong nguon thi hoat déng kinh té - xa héi cua
nguoi dan noi ddy ciing ¢ vai tro to lon doi vai viéc tich tu cac kim logi ngng trong tram
tich day song.
Tirkhoa: ham luong kim loai nang, trim tich day, ctra sdng Mé Kong.
ABSTRACT

Research and evaluate contents of heavy metal in river sediment
in the estuary of the Mekong river

The study was carried out to determine the content of heavy metals in the estuary of
the Mekong river. Except for Pb, the contents of other metals at most research points are
close to the standards prescribed by Vietnam (used to assess the level of adverse effects to
the aquatic and riparian ecosystems). Compared with the regulations of some countries in
the world, heavy metal content at research point is at high level. In small tributaries that
flow into the main river, the content is also relatively high. This proves that besides
polluting sources from the upstream, economic - socio activities of the local people also
play an important role in the accumulation of heavy metals in the river sediments.

Keywords: the content of heavy metals, sediments, estuaries of the Mekong river.

1.  Mé dau

Séng Mé Kong dai khoang 4880 km, véi luu lwong 1a 475 triéu m*/nam. Bit
ngudn tir Trung Quéc, chay qua Lao, Myanmar, Théi Lan, Campuchia va d6 ra Bién
bong. Tai Viét Nam song Mé Kong dugc goi la sobng Curu Long. S6ng Ciru Long chay
thanh hai nhanh song song: song Tién va sdng Hau, dai khoang 230 km tir bién giéi
Viét Nam — Campuchia dén Bién Pong. Trudce khi do ra bién sdng tao ra dong bang
chau thé rong 16n véi 9 cira: song Hau: 3 cira (hién nay mot cira da bi bdi 14p), song
Tién: 6 cira (trong d6 c6 Ham Luéng) [13].
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Viing cira song, ven bién thudng 13 noi tich tu cac chéat & nhidm, kim loai ning c6
ngudn gdc tir ndi dia. Voi dién tich luu vuc rong 16n 795.000km? [12], séng Mé Kong
chay qua nhiéu viing néng nghiép, cong nghiép va dan cu; do d6 hang nam lugng kim
loai nang dwoc dong nuéc mang ra tir phia thugng ngudn va tich ty trong tram tich day
tai viing cira song 1a twong ddi cao, kha ning xam nhidm vao hé sinh thai la rat 16n.
Nhan thirc dugc nhitng hiém hoa ma kim loai nang mang lai ddi voi nguoi dan trong
lwu vuc, nhiéu cdng trinh nghién ctu duogc tién hanh, c6 thé ké dén: T.P. Murphy
(2008), Xiang Huang (2010), A. Sakultantimetha (2010), Gassert.F (2012)... Nghién
ctu trim tich tai Viét Nam c6 thé ké dén: Nguyén Van Tho (2007), Poan Thi Thanh
Thity (2007), Pham Viét Nit (2011), L& Thi Vinh (2012), Pham Thi Nga (2012)... [2].
Nhin chung nghién cizu thanh phan kim loai nang ton tai trong nudc, tram tich... duoc
cac nha khoa hoc trong va ngoai nuéc bat dau quan tam, tuy nhién cong trinh nghién
ctu tram tich day song Mé Kong con it, chi thuc hién mot vai chi tiéu va trong tinh
hinh hién nay dir liéu da cu.

DPong bang séng Cuu Long vai khi hau nhiét doi gio mua, lwong mua hang nam
cao, cling véi d6 1a su cudn troi tang dat mat; dé khac phuc hlen tuong do, nguoi dan
noi day thuong sir dung tram tich day dé boi dap truc tiép vao gbc cac vuon cay an trai.
Viéc lam nay trude kia mang lai hiéu qua, niang suat cly trong cao nhung gan day da
xay ra tinh trang mot sé vuon cdy nhén, ca cao, budi... 14 nga vang, chét hang loat.
Hién tuong nay duoc Ii giai 1a do ngudi dan da sir dung tram tich day 6 nhiém kim loai
nang bén truc tiép vao cay trong, trong khi cac loai cay nay chi ¢ kha niang chdng chiu
v6i ham lugng kim loai nang rat thap. Do do, viéc nghién ctru ham lugng kim loai nang
ton tai trong moi truong dac biét 1a tram tich day séng noi day 1a hét sirc can thiét.

Vai viéc nghién ctru 3 trong tong s6 9 ctra cua song Mé Kong, bai bao s& tap
trung phan tich ham luong kim loai nang trong trim tich day cta ving nghién ciu.
Ngoai ra, tac gia con tién hanh so sanh voi chuan quy dinh cia Viét Nam va mot sé
nudc trén thé gisi 1am co sé cho viéc dinh hudng st hop 1i trong ndng nghiép va phét
trién bén virng.

2.  Phwong phap nghién ctru
2.1. Vi tri, thoi gian va sé lweng mau

Vi tri ldy mau: ving cira song Mé Kong, bao gém: cira Ham Luéng, Cira Pai,
Ctra C6 Chién va cac sdng nhanh cua séng Ham Luéng (goi chung Ia viing cira song
Mé Kong) (hinh 1).

Thoi gian va sé lweng miu: nam 2013 (20 mau), nam 2014 (3 mau tai cac vj tri
1, 7, 11), duoc b tri nhu hinh 1.
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Hinh 1. Vi tri cdc diém ldy mau tram tich déay viing cira sdng Mé Koéng

Chung tdi bd tri cac diém ldy mau trén cac nhanh sdng chinh, thuong tranh khu
vuc dau cli lao, nhitng noi dong nuéc chay xiét s& anh huéng dén chat lugng mau; phan
b cac diém lay mau twong d6i déu nhau, tir 46 xem xét sy thay d6i ham luong cua cac
nguyén to tir phia thuwong nguon hudng veé phia cura song. Doi véi cac diem trén cac
song nho chay vao Ham Lubng, ching t6i bo tri tai cAc nhanh sdng chay ra tir cac vung
ndng nghiép, cong nghiép quan trong trén dia ban, dé¢ xem xét mirc d6 doéng gop cua
chung d6i v6i 6 nhiém kim loai niang trong tram tich day tai ving nghién ctu.

2.2. Phwong phdp liy miu — bdo quan madu

Phuong phap liy miu

Dung cu ldy mdu

Dung cu ldy mau duoc thiét ké tir cac vat liéu: Ong nhya dai khoang 50cm, nép
day 6ng nhwa, miéng cao su, 2 6¢ vit ding dé tao van ty dong, cay sao dai khoang 12m,
day cot vao dau sao, day déo ding quan thiét bi lay mau vao cay sao, cay go khoang
70cm dé dui mau (duoc tac gia tham khao va thiét ké theo dung cu lay mau tram tich
day song duoc su dung tai Bo mon Dia sinh thai - Bia chat cong trinh, Khoa Tai
nguyén thién nhién, Truong Pai hoc Bach khoa Tomsk, Lién Bang Nga).

Phwong phdp lidy mdu

Sau khi da xac dinh trén ban db dia diém ldy mau, t6i hién truong, lay cach mép
bo khoang 15 — 25m vi néu lay gan bo bi anh hudng boi xac thuc vat, 1a cay, tac dung
cua anh sang mat troi khi trieu xuong... Lay xa bo thuong do dong chay quéa manh,
thanh phan lay Ién chu yéu la cat, khéng theo yéu cau ban dau la bun.

Mau duoc Iy tir bé mat xudng sau khoang 20cm. [9]

Mbi dia diém xac dinh |y mAu, ta tién hanh lay 3 mau 16n (mdi mau 16n bao gom
ba mau nho lay cach nhau 5m, tron vao nhau thanh mot mau dai dién). Mau 16n cach
nhau 20m xung quanh vi tri lay dau tién cia diém. Lay mau theo quy tac tam giac can
(hinh 2). Mau dai dién duoc lay sau khi d& tron tir ba mau Ion nay.
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1= 14243 ST e

Hinh 2. So' d6 md ta dia diém lay mau

Trong do:

1a, 1b,...3b, 3¢c: mau nho;

1,2, 3: mau 16n (bao gdm 3 mau nho);

I, 11, 1l: mAu dai dién cho diém lay mau (bao gdm 3 mau lén).

Phwong phap bio quan mau

Mau dai dién duoc bao quan trong tli nilong, tranh tiép xtc véi anh sang. Bén ngoai
tli sir dung gidy dan khong thdm nudc, bén trong dé ki hiéu, ghi day du céc chi tiét vé dia
diém, vi tri 1y mau cach bd bao nhiéu mét, ngay gid thu mau, do sau noi lay mau...

Mau duogc phoi khé ty nhién & noi sach sg&, kin gié véi nhiét do phong (khoang
25°C). [10]

Khi khé, dwgc nghién va sang qua ray c6 mit luéi 0,5mm. [10]

Phuong phap phia miu vi séng

Céc kim loai nang ton tai trong mau tram tich day ¢ dang vo co va hitu co. Mudn
do duoc trén may hap thu nguyén tir chiing ta can chuyén cac mau vé dang vo co (dung
dich). Pé thuc hién cong viéc ndy, chiing toi sir dung thiét bi pha mau vi song (Model:
MW 680 _ San xuat: Aurora — Canada) voi sach huéng dan, cac cong doan thuc hién
cung véi chuong trinh TRANSFORMG680 kém theo may.

Phwong phap phan tich cac chi tiéu

Céc chi tiéu kim loai nang dwgc phén tich bang may quang phd hap thu nguyén tir
(Model: ZEEnit 700_Séan xuat: Analytik-Jena — Pirc) cling voi sach huéng dan va
chuong trinh WIinAAS Ver kem theo may. Cac chi tiéu con lai dugc phan tich theo
Savichev O.G, 2012 [10]. Mtc phat hién thap nhat cta phuong phap do khoang 0,2jug
(trung binh cho tat ca cac chi tiéu do).

Cong viéc thuc dia dugc sy tham gia ctia cac ddng nghiép Truong Pai hoc Pong
Thap va Pai hoc Can Tho. Cong viéc thi nghiém, phan tich dugc tién hanh tai Truong
Pai hoc An Giang (nam 2013) va Pai hoc Bach khoa Tomsk, thanh pho Tomsk, Lién
Bang Nga (ndm 2014).
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3. Két qua nghién ciru va thao luin

Ham luong trung binh kim loai ning trong tram tich day cia 20 diém Iy mau
dugc thuc hién trong nam 2013 tai vung ctra song Mé Kong dugc thé hién theo tha ty
tu thap dén cao: Hg>Cd>Pb>As>Cu>Zn (hinh 3)
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96,6 33,4 | 3,8 | 1,1 A 5,9 | 0,1

Hinh 3. Ham luong trung binh cuia kim logi ngng vung cia song Mé Kong
[mg/kg trong luwong tram tich khd]

Khai théac quing mo, luyén kim, bun thai cng rdnh, bui than... [3] 12 mot trong
nhimg nguyén nhan dan dén 1am luong Zn gia ting tai ving cira song Mé Kong. Doc
luu vuc song Mé Kodng vai nhung vling nong nghlep trt phu (Théi Lan, Viét Nam 1a
hai nudc c6 san luong laa gao nhét nhi thé giéi, dong bang séng Ciru Long dugc ménh
danh 1a “vuong qudc trai cay”...), cing véi d6 1a viéc sir dung phan bon, thude trir siu
ngay cang nhiéu, day 1a mot nhan t6 chinh gop phan dan téi ham lugng Zn trong trim
tich cao nhat.

Nén dia chat luu vuc song Mé Kong dic trung v6i da c6 ngudn gde nham thach (cao
nguyén Khorat, cao nguyén Kon Tum...), loai da ndy véi ham luong Cu tuong ddi cao.
Luu vyce song Mé Kong ¢6 luong mua 16n, do 4m cao, qua trinh phong héa dién ra manh
m& dan dén lugng Cu theo dong nude va tich ty trong tram tich day tai viing cira song. Bén
canh cac hoat dong san xuét ciia nguoi dan trong luu vire d& gop phan 1am cho Cu ¢ ham
lwong tich tu dimg hang thir hai trong tram tich day tai viing nghién ciu.

As trong tram tich day c6 ngudn gdc ty nhién (cac khoang chira asen) hodc nguon
nhan tao (luyén kim, khai khoang). As c¢6 nhiéu do x6i mon va hoat dong khai thac cac
viing d4 giau As nam doc bién gi¢i Viét Nam va Campuchia.

Hg c6 nhiéu trong cac hoat dong cta nui ltra xua kia. Cung véi d6 1a qua trinh san
Xuét cong nghiép, khai thac mo, luyén kim...
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Trong tu nhién, Cd c¢6 nhiéu trong cac da co ngudn gbe nui lira phan b phla
thuong nguén Mé& Kong. Pb 1a nguyén t6 tao hop chét luu huynh, c6 nhiéu trong da mac
ma. Bén canh d6 Cd, Pb con dugc phét hién voi ham luong cao trong cac da tram tich va
bién chat tai ving Béic Lao [2]. Hién nay & dong bang song Ctru Long, cac khu cong
nghlep ciing tuong doi phat trién, lang nghé, nha may phan bd doc hai bén by song:
thudc nhudm, son men d6 gdm, tranh son mai, san xuat xi mang... Cac do thi moc 1én,
cung voi d6 cac nha may xir li nudce thai va viéc str dung phan bon, thudc hoa hoc cho
cac loai cay trong, vat nudi... 1a nhitng nguyén nhan quan trong gép phan 1am cho ham
lwong Cd, Pb tai viing nghién ctru cao va vuot mitc so véi chuan quy dinh ciia Viét Nam.

Bdng 1. Ham lwong mét sé chi tiéu kim logi nang trong tram tich day
tai cdc diém ldy mau tgi ving ciza song Mé Kong [mg/kg trong lirong tram tich kho]

Chi tiéu

m\ Zn Cu Pb | Cd | As | Hg
1 96,1 31,3 |09 |01 |47 |0,09
2 80,7 30,3 |22 |10 |39 |011
3 75,1 284 |13 |02 |42 |0,07
4 1230 338 |61 |24 |62 |0,06
5 1012 348 |23 |12 |64 ]0,09
6 77,6 344 |49 |14 |59 ]0,09
7 92,1 349 |44 |09 |76 |012
8 91,3 349 |30 |10 |66 |02
9 91,2 35,7 |46 |15 |75 ]013
10 1064 |352 |49 |10 |77 ]013
11 97,2 312 |66 |14 |82 |04
12 1073 |385 |57 |24 |80 ]013
13 1054 324 |11 |06 |63 ]0,09
14 99,8 336 |60 |03 |41 0,07
15 90,5 346 |31 |11 |40 ]0,08
16 1002 |350 |37 |11 |40 |0,04
17 87,7 285 |11 |11 |46 |0,07
18 1026 335 |63 |16 |7,7 |02
19 1001 331 |28 |02 |41 |00
20 105,7 334 |43 |19 |62 |04
A 96,6 334 |38 |11 |59 ]0,10
da 2,5 0,5 04 |01 |04 [0,01
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Theo két qua phan tich 20 mau trAm tich day duogc thuc hién trong nam 2013
(bang 1), trong d6 ¢6 12 mau doc song Ham Ludng, c6 thé nhan thiy:

Ham luong kim loai nang cua hau hét cac chi tiéu co xu hudng tang dan theo
huéng vé phia bién. Diéu nay ching t6 cang vé phia ha luu, ving cira song thi sy twong
tac qua lai giita song va bién dién ra cang manh mé&, dan dén sy tich tu phd sa va kém
theo d6 1a cac kim loai ning c6 ngudn gdc tir ndi dia. Trong moi trudong thiy sinh, tram
tich c6 vai trd quan trong trong su hap thu cac chéat giy 6 nhiém do sy ling dong cua
c4c hat lo limg va cac qué trinh cd lién quan dén bé mit cac vat chat vo co va hitu co.

Riéng dbi véi cic mau thu tai cac nhanh séng nhé chay vao sdng Ham Ludng
(mau 13-16) c6 ham lwong tuong dbi 16n hon séng chinh. Piéu nady chimg t6 bén canh
dugc mang ra tir phia thugng ngudn, thi hoat dong san xuat ctia ngudi dan dia phuong
ciing gop phan khong nho dén viée tich tu va 6 nhiém ham lwong kim loai nang trong
tram tich day noi day.

Bdng 2. Chi sé pH va EC cua tram tich ddy tai viing cira song Mé Kdng

Piém lay miu Khoang cach tir bién pH Do d(?:s;i;g;’ EC
1 Ham Lubng, 75 km 6,59 309,0
2 Ham Ludng, 70 km 6,87 1106,5
3 Ham Lubng, 64,5 km 7,44 2865,0
4 Ham Ludng, 57,2 xm 7,04 921,5
5 Ham Lubng, 44,5 km 7,23 2215,0
6 Ham Lubng, 41,6 km 7.34 4305,0
7 Ham Lubng, 35 km 7,57 4355,0
8 Ham Lubng, 28 km 7,63 43470
9 Ham Ludng, 20,5 kxm 7,62 4699,5
10 Ham Lubng, 15,2 km 7,80 4956,0
11 Ham Lubng, 9,2 xm 7,88 4940,0
12 Ham Lubng, 4,2 xm 7,98 5573,0
13 gggr}r}e,sc;rl(gmljam Ludng: Song 6.25 357.0
14 I';'ZaT”rT ig'jg](:am Luong: Song | 44 4330,0
ls | s tan Lnsr S| egs | o
16 E‘Z?ﬁg;ﬁ”&iﬁm Luong: S0ng | 7 g 3290,0
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Piém lay miu Khoang cach tir bién pH Do d(?:s;i;g;’ EC
17 Co Chién, 68,5 ku 6,77 4845
18 Cé Chién, 5,5 ku 8,08 54475
19 Cita Dai, 59,4 ku 6,37 572,5
20 Cita Dai, 7 km 7,93 5092,5
A 7,26 3042,9
SA 0,12 4441

Ghi chl: A, 8A — Chi s6 trung binh va do sai s6

(6, =c/-/N, o - Do léch chuan; N — tdng luong mau)

pH thap c6 tinh axit, pH cao c¢6 tinh kiém. Sy hoa tan cia mét sé anion SO,
NO; va cac hop chat kiém cang tang khi gin bién do céc hoat dong sinh hoat san xuat
clia ngudi dan trong ving ha luu. Bén canh d6 pH ciing ti 1 thuan véi do dan dién EC
va dg trong cua Su tron lAn nude bién (nude ngot véi do axit cao hon). Qua két qua
phan tich chlng ta thiy rang pH c6 gia tri tang dan khi tién vé phia bién, twrong ty nhur

ham luong cac kim loai nang (bang 2 va hinh 4). [2]

Chi s6 thay di trong diéu kién thuy hoa & dong bang 1a do pH, cac gia tri trong
d6 c6 thé duoc sir dung cho mot wdc tinh gin dung caa cac du bao thyc té va cac
nguyén té vi lugng trong tram tich doc theo chiéu dai cua séng Mé Koéng trong nim,
cling nhu trong viéc 1ap ké hoach hoat dong nong nghiép, quan li nuede va dam bao cho

viéc phiét trién bén viing tai ving dong bang.
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Hinh 4. Su thay déi nong dg pH trong tram tich doc séng Ham Ludng

(nam 2013, y = -0,0161x+8,0402; R? = 0,8529).
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pH 1a mot chi sb quan trong cta cic twong tac trong hé thong tong hop “moi
truong” [12]. Dic biét, sy gia ting pH lam ting muc d6 bio hda cua nude trong trim
tich véi cac hop chét kim loai twong dbi it tan: axit humic, cacbonat va khoang chat dat
sét... (bang 3). Két qua trong vi¢c loai bé ciia mot s6 chét, dién ra déng thoi véi viée
két tua va hap phu trén cac hat bun dat va tram tich.

Bdng 3. Ham lwong trung binh mét sé ion va kim logi nang trong tram trich day
vung cua song Mé Kong (nam 2013 va 2014) so voi chuan quy dinh tai Viét Nam va mgt so
quoc gia trén thé gioi

Vung cira sdng Séng chinh Quy Quy ou
Mé Kong, Ham Luoéng, chuian | chuin Chugn
Chi tiéu nam 2013, N=20 | nim 2014, N=3 cia cda n
N Viét
Hoa Ki | Canada ’
A N A On [11] [4] Nam [1]
pH 7,26 0,12 7,43 0,17 - - -
by  dan
dien, EC | 30429 4441 | 1280,2 | 951,1 |- - -
(ms/cm)
mg/kg (trong lwgng tram tich kho)
ca* - - 1023 | 124 |- - -
Mg** - - 96,0 | 412 |- _ _
Na"* - - 761,8 6759 |- - -
K* - - 58,0 357 |- - -
HCO5 - - 207,3 42,8 - - -
Cr - - 1024,6 | 980,2 - - -
S0~ - - 584,8 | 193,7 - - -
NOs’ 31,6 21 4,2 2,1 - - -
NH," 47,3 2,9 3,1 11 _ _ _
Si 1187 9,9 - - -
Fe - — | 32403,3 | 1872,5 - - -
Al - — | 383933 | 6226,6 - - -
Mn - - 7139 | 303 - - -
Zn 96,6 2,5 84,0 18 110,0 123,0 271
Cu 334 0,5 17,5 0,3 16,0 35,7 108
Pb 3,8 0,4 22,7 13 31,0 35,0 112
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Vung cira sdng Séng chinh Quy Quy ou
Mé Kong, Ham Luéng, chuan chuan chugn
Chi tiéu nam 2013, N=20 nam 2014, N=3 cua cua A
. Viét
Hoa Ki | Canada *
A Oa A Oa [11] [4] Nam [1]
Cd 11 0,1 <0,5 - 0,6 0,6 4,2
As 59 0,4 <0,5 - 6,00 5,90 41,6
Hg 0,1 0,01 - - 0,20 0,17 0,7

Ghi chu: - : khong dir liéu

Theo quy chuan ki thuat quéc gia vé chat lugng tram tich cua Viét Nam (QCVN
43: 2012/BTNMT), Hoa Ki va Canada &p dung dé danh gia, kiém soét chat luong tram
tich cho muc dich bao vé doi sbng thay sinh, trén co s& phan tich 23 mau ving cira
song Mé Koéng qua hai nam 2013, 2014, ching t6i nhan thay rang ham luong Zn, Cu,
Cd, As va Hg (trir Pb) déu xap xi bang quy chuan Viét Nam, dic biét 12 mot sé chi tiéu
vuot qua cao so véi cac qubc gia khac nhu Cu, Cd (bang 3).

Két qua da cho thdy ham luong kim loai ning tich tu cao tai ving ctra song Mé
Koéng phu hop vai cac nghién ciu caa Houba (1995); Spencer (2003); Cenci & Martin,
(2004); Defew (2007); Saviches (2012); Saviches va Phung Thai Duong (2013)
(2014) 2] céc tac gia cho rang viing ctra s6ng ven bién 1a noi ling dong, tiép nhan
chat 6 nhiém tir thwong nguon va song rach trong luu vuc, chiu anh huong tir cac hoat
dong cua ty nhién ciing nhu kinh té - x4 hoi cua con nguoi. Nhin chung thi 6 nhiém
thuong c6 xu hudng ting dan tir thwong nguon xubng ha luu.

4.  Kétluan

Ngoai trir Pb, ham luong céc kim loai con lai nhin chung da xap xi bang véi quy
chuan qudc gia Viét Nam va mot sb chi tiéu d4 vuot qua so véi mot sé nude trén thé
gidi, trc 1a bat dau gay ra nhitng anh huong dén doi sbng sinh vat thay sinh, hé sinh
thai ven song, trong d6 dic biét 13 Cu va Cd 1a nhitng kim loai c6 ham luong twong doi
cao so Véi chuan quy dinh, do d6 da va dang anh huong I6n dén hé sinh thai va moi
truong sdng tai viing nghién ciu.

pH c6 vai tro dic biét trong hé thong “méi truong”. Sy tuong tac giira song va
bién, vai trd cia pH din dén su bdo hda cua nudc, tich tu phu sa, ling dong, hap thu
ham Iuong kim loai nang trong tram tich day. Nhin chung pH va cac kim loai ning ting
dan khi tién vé phia bién diéu nay chiing t6 ngudn gay ra 6 nhidm xuat phét tir thuong
nguon. Cac nhanh sdng nho chay vao Ham Ludng ham lugng kim loai & mirc twong dbi
cao hon so voi dong séng chinh, do d6 hoat dong kinh té - xa hoi cia nguoi dan dia
phuong ciing 12 mot trong nhitng nhan t6 gép phan tich tu kim loai nang trong tram tich
day tai vung cua séng Mé Kong.

128



TAP CHi KHOA HOC DHSP TPHCM Phiing Thdi Dwong va tgk

10.

11.

12.

13.

TAI LIEU THAM KHAO

Bo Tai nguyén va Méi trudng (2012), Quy chudn ki thudt quéc gia vé chdt lwong tram
tich day song (QCVN 43:2012/ BTNMT), B6 Tai nguyén va Moi truong, Ha Noi.
Phung Thai Duong (2015), Ludn &n Tién si chuyén nganh Dja sinh thai, Trudong Dai
hoc Béch khoa Tomsk, Lién bang Nga, 101 trang.

Cenci R. M, Martin J. M (2004), “Concentration and fate of trace metals in Mekong
River Delta”, Science of the total Environment, Ne 332, pp. 167-182.

Defew L. H, Mair J. M, Guzman H. M (2007), “An assessment of metal
contamination in mangrove sediments and leaves from Punta Mala Bay, Pacific
Panama”, Marine Pollution Bulletin, Ne 50, pp. 547-552.

Environment Canada (2014), “Canadian Environmental Quality Guidelines:
Summary Table”, http://st-ts.ccme.ca/ 11(4).

Houba V.J.G., Van der Lee J.J., Novozamsky | (1995), “Soil analysis procedures,
other procedures. (Soil and plant analysis, part 5b). Department of Soil Science and
Plant Nutrition”, Wageningen Agricultural University.

Spencer K. L, Cundy A. B, Croudace I. W (2003), “Heavy metal distribution and
early-diagenesis in salt marsh sediments from the Medway Estuary, Kent, UK”,
Estuarine Coastal and Shelf Science, Ne 57, pp. 43-54.

U.S. EPA (2014), “Screening Level Ecological Risk Assessment Protocol, Appendix
E: Toxicity Reference Values: U.S. EPA Region 6”,
https://www.google.ru/#newwindow=1&g=screening level  ecological risk
assessment protocol%?2c appendix e: toxicity reference values: u.s. epa region 6).
I'OCT 17.1.5.01-80 (1984), “T'ocymapctBennsbiii cranmapt Coroza CCCP. Oxpana
npupoabl. ['mapocdepa. OOmme TpeOOBaHUS K OTOOPY MPOO JOHHBIX OTIIOKCHUH
BOJIHBIX 00BEKTORB JIJISl aHATM3a Ha 3arpsA3HEHHOCTh”, 5C.

Casuue O.I' (2012), “Meroauka 3KOJOTO-TEOXUMHYECKUX HCCICIOBAHUI,
Hzoamenvcmeo Tomckozo ynugepcumema, 183c.

CaBuueB O.I'., ®ynr Txait 3s10HT (2013), “30HanbHBIE 3aKOHOMEPHOCTH U3MEHEHHUS
XAMHUYECKOTO COCTaBa PEYHBIX OTNIOKeHHH CHOMPH U YCIIOBHS ero (opMUpOBaHUs”,
Uszeecmus Tomckoeo norumexnuueckozo ynusepcumema, Ne 1, C. 157-161.

CaBuueB O.I'., @ynr Txaii 3wionr (2014), “OK0JI0r0-re0XMMHUYECKOE COCTOSIHUE
MOBEPXHOCTHBIX BOJ M JOHHBIX OTJOXKEHWUH B aenpTe Mekonra (Brernam)”,
Uszsecmus Tomckoeo 2ocyoapcmeennozo ynusepcumema, Ne 388, C. 246-252.
Muxaiinos B.H (1997), “I'unponoruueckue mpoueccsl B ycThix pexk’, M.: MI'Y,
172c.

(Ngay Toa soan nhdn duwgrc bai: 28-7-2015; ngay phan bién danh gia: 05-9-2015;
ngay chép nhan dang: 24-9-2015)

129



