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Tom tat: 

Hi ihdng Sdng Hdng Id mdt Irong cdc sdng Idn ciia thi gidt. cdc sdng niiy 
mung veil liiu lie Irong luc dia do ra bicn khd ldn. hdng nam luerng chul rdn hr 
lirng lie trong luc diu de) ra biin u&c linh 130 trieu Idn/ndm Mdt phun vui chut 
dug tic luc dui ra bien dugc lung dgng len a vimg gian triiu, phdn khdc duoc 
phdn tdn ra xa bon lung dong trong din eluc'ri triiu Di ddnh gui diroc vui tro 
cuu be thdng sdng niiy dot vi/i ddi ven bd chiing toi dd tiin hanh nghien ciru 
loc do Icing dong trdm tich vd su lich luy ciia mot sd kim loai trong trum lich 
theo khdng gian vd thin giun Iren ca sa phdn tich ddng vi phdng xg " Ph vu 
cue kim loui tnmg cite Id khoan triun tich tremg ddi gian trieu vimg Kiin Son 
(Ninh Binh), Tien llui (Thdi Binh), Dgi Herp (Hdi Thong) nhdm ddnh gid diin 
bien cua chiing iheo ihdi gian 

Toe ild ndi cao tren bai trieu Tien Hdi dao dimg tir 0,06 - 3,24 cm/ndm Terc 
do ndi cao tren bdi trieu Kim Son dao dimg irong khodng 0.09 14.H4 
cindium Cd hai bdi trieu diu ghi lai dugc cdc su kiin lu hit trong luc dia vd 
dnh huong den ven ba phdn dnh trung 16 khoun bui tneu, trin bdi trieu Kim 
Son vito ndm 19H6. bdi triiu Tien Hdi vdo cue ndm 1996-1998. Ngodt ra tdn 
ghl nhdn cdc su kien cdc pha xdi Id ddi vcri hdi trieu Kim San trirdc ninn 1936 
vu Iruirc ndm 1915 ddi vin bdi triiu Tiin Hen 

Su lich liiy ciia hdm lugng cua cdc klm loai dgng khd trong ce'ic Id khoan 
trdm lich bai trieu dao ddng trong khodng Cr - 8,86 - 50,83 mg/kg. Ni - 2 05 
- 323.32 mg/kg: Co = 4,26^ 19.48 mg/kg: Ag = 0.07 ^ 58,4 mg/kg. As = 3, 76 -
42.94 mg/kg; Cd = 002 ~ 2.47 mg/kg; Cu = 11.42-89,01 mg/kg] Zn =26,67-
152.16 mg/kg. Pb = 12.67 -111.03 mg/kg; Sn = 0.16- 3.15 mg/kg. 

Mc)t .so kim loai trong trdm lich din gian triiu cd su lich luy theo ihdi '. nin-
chiing cd hiim lugng gia ldng trong nhung ndm gdn day vd cd quan he mill 
thiet den qud trinh phdl triin cdng nghiep tren ddl liin. Su gia tdng cuu ciic 
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kim loeji irong irdiu licb si phd buy cue hi smh thin ven hd. hum lirong cuu 
mol sd kill! liiui cuo lu ce'ic ddu hiiu clio llidy vui Ird cuu lun ngtrdi dot nidi 
mrdng ven binigig nun ldn 
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Ke> n Olds; Sediuieiilalion rate, metal, iitlertlded zone, red river, sediment 

Red River s\ stem is eme uf the tai-gest iIvcrs In the world and tiansporls u 
ccrtuin huge umoiint oj niuteriuLs from muinlund tu the seu Evcr\ \ecir. ihcy 
di\cliurge urinind Ijll inilHun tons u/ suspending M'IUI Mihstuiues into lbe seu 
Ihcsc muicrieds ui e purliull] dcposiied nn the iniei lulul =oiic ami lbe remains 
which ucic hikcn further ure deposited in the suhlidal zone il'c huve sludied 
scJimcnliiliini rules ami nicUil aceunniluliuns by space und tunc bused on lbe 
unul\ \i\ of '"j'b und other metals in saliinenl cores ut inlcitidul fluis of Kun 
.Sun iMnh Bmh province). Ten llai (Thui Binh province) Dui Hop (llai 
Phong Cil\j in order to ussess the rule ul rivers to coastal urea, as well us 
ihcir historiLul dcvehqvnciit 

. iggi uduliem rale in Tten llui tldul fluts {Iticiiiutes within the runge ofO 06 -
3-24 cm leur. This vuliie in Kim .Son tidu! fluts is widtin the runge of 0 09 -
lq A'-/ cm veur In buih uf these lidul fluts. floods in mainland und llieir impucls 
on coaslal ureas n ere i-ecorded in the sediment cores, such us the 19S6 event 
em the Kim .Son lidid thtt. 1996 - I99S events on fhe Tien llai tidal flat In 
addition, the sediment cores ulso show erosion pliuses in Kim .Son before 1936 
undbehn-c 1915 in lien Ihd 

. \ccumiitalion of dry weight metals in sediment cores ure ranged within ( 'r 
,v ,\6 - 50 .S3 mg kg: M --- 2 05 - 323 32 mg kg. Co - 4.26 - 19 -/.V mg'kg; Ag 
0 07 - 58.4 mg kg. As i, "6 - 42 94 mg kg. Cd -• 0 02 - 2 47 mg kg. Cu -

11 42 - S9 0! mg'kg. 'An - 26 6' - 152 16 mg kg. Pb = 12.67 - 111 03 uig'kg. 
Sn 0 16-3.15mg kg 

.Scvcrul meieils in sedimeni of inlertidul zone huve been ucciiiniiluled by 
tune Their contents are recently increased with the increasing of industrial 
utlivities in the mainland The increasing contents of me led in sediment will 
dumuge couslul ecosystems and highly concenirulion of certain metals, 
showing ihe iiicreusing iinpucl ofhtimun aclivilies lo the couslul environments 
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1. Mddau 

He thdng Sdng Hong la mdt hong nhirng con sdng ldn tren the gidi, chiing gdm nhidu 
nhimg sdng nhdnh dd ra bidn chiing keo dai tir phia Tay Nam Dd Son den Ninh Binh. Chung 
bao gdm cac sdng Van Uc, Thai Binh, Tra Ly, Diem Didn, Sdng Hdng, sdng Ninh_C(r, Sdng 
Day. Cac con sdng ndy hdng nam cung cap cho ven bd udc tinh khoang 130 trieu tan biin cat 
la limg [5], chung phan bd vd tdi ldng dgng trong dai ven bd chau thd Sdng Hdng 

Qua Irinh trdm tich gdm cd 3 qua trinh la bao mdn, di chuydn va ldng dgng. C.i 3 qua 
trinh trdm tieh deu ed mat trong vimg ven bd ehau thd Sdng Hdng, cd doan lang dong va 
cd doan bao mdn. 

Toe do Idng dgng trdm tich tren vimg bd da duge eae tdc gia [4] do ve dia hinh ndi irieu 
Kim Son, so sanh cdc lai lieu do ve vdi cac bdn dd trudc dd da ehi ra tdc do ndi cao eiia bai 
trieu ndy. Cac tac gia eiia Ha Lan [12] nghien ciru tai viing cira sdng Ba Lat, sau nay (7] da 
nghien ciru tren bdi tridu Dai Hgp va Nggc Hdi (Hai Phdng). 

Mdt sd cdc nghien curu \ c su cd mat eiia cdc kim loai nang Irong tram tich khu vue ven 
bd bien mien Bae Viet Nam va dicn bien theo thdi gian [8] cac lac gia nay da chi i LI mgt sd 
kim loai nang ed xu the gia tang trong nhiing nam gan day. 

Tdc do lang dgng tram lich va su tich luy cac chat d nhiem trong mdi trudng ven bd la 
nhirng dau hicu eho thay sir tac ddng eiia con ngudi den mdi Irudng ven bd bicn ngdy mgt 
tang, thdng qua quan trac moi trudng ta ed the theo rdi dugc su tich luy theo thdi gian, tu 
dd CO nhiing chinh sach didu chinh va bao ve mdi trudng. 

2. Tai lieu va phiro'ng phap nghien ciru 

2.1. Tdi lieu 

Tai lieu dugc sir dung trong bai 
bao nay la sir ke thira cua de tai cap 
Vicn Khoa hgc va Cdng nghe Viet 
Nam "^Nghien cii-u, ddnh gid khd 
ndng boi tu vd md rgng ciia cdc bai 
boi ven b& bien chau tho Song 
Hdng". Tir thang 7/2009 chimg tdi 
da lien hanh thu cac cgt Id khoan 
tram tich tren bai trieu ciia huyen 
Kim Scm, huyen Tidn Hai, bai tridu 
Dai Hgp eiia Hai Phdng thu nam 
2008 (hinh 1). 

2.2 Phirang phdp nghien cuu 

Cac edt khoan tram lieh thu tren 
bai trieu dugc cat lem cho ldp ddu 
lien, 2cm tir I - 21cm, 3cm tir 21 -
5lem. Cae mau dugc hong khd trong 

« - ^ E 

Hinh 1: Sa do khdo sdt khu vuc nghiin cuu 
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phong o dicu kidn nhiel dd 16"C. cdc mau nay sau khi hong khd mdi phiin dirge nghien 
njio cho eiic phdn lieh kim loai vd -'"Pb. ""Ra \a 1 phan de ngu\en man ddnh cho phdn 
tich thanh phdn dd hai. 

Phdn lieh thdnh phdn dd hat tram lich: mau irdm tich duoc xu l\ bdng I LO: \ a mrdc cat 
sau do .Ml Jung rd_\ 0.063 mm ldch r.i ldm 2 edp hai. pban cap hat ldn han 0.063 mm ^\ixac 
phan lich bang rd}. phdn kieh ihudc cdp hai nhci han 0.063 mm dem |ihdii lieh iren md\ 
phan tieh dd hai lu dgng CILy\S 990. 

Phdn lieh kim loai irong Irani iieh: edn mau trdm lich khd sau do ihem \iio UNO-, S \ \a 
11:0: lap dng lam mdi bang khdng khi sau dd dun ircn bep dien a nhiel dd 95"C khoang 
15-20 phill. de ngugi sau dd them van UNO; 16\ \d dun a 95"C irong 2 giir. lge bo can 
klidng lan Ixmg guh lge 0.45pm, sau dd pha loang man \a dem phdn lieh udn ma> phdn 
lich 1CP-\1S Lkm 9000 Perkin Llnier, \goai ra, hdm lugng As eung duac phdn lich iren 
ihicl bi IC P-MS nhung .su dung phuang uinh loan hoc hieu chmh Un hieu de loai bo anh 
hudng eua manh da ngusen id AiCI triing vdi khoi do As (nVZ - 75) Cae mau dugc eai 
dal phdn lich mdu ehuan P.-\CS2 liong qua M'inh phd mau 

Phdn lieb -'"Pb \d ""Ra irong irdm lich: lay mau iram lieh hda lan bring 11\()- \d Ilk. dung 
dich '' 'I'o duoc dua nga\ \an mdu irudc khi phd mau nham ddnh gid hicu \udl eua jiluiong 
plidp. Cdc - "Po duge sinh ra do '"'i'b irong mi'iu duac eho hdp phu ircn dki bac rdi dcni do 
dirdi md\ phdn lieb quang phd anpha '"''Ra dugc do iritc licp iren ma\ quang phd gama, 

Md hinb linh tudi irdm lich chimg ldi su dung md hinh CRS. cdng ihue linh ludi Irdm 
licb (1), cdng ihiie linh lde do ndi cao (2) d dudi ddy Md hinh ndy ehi dimg trong Iruirng 
hgp Id \iiiig hdi tu. se sal Irong iiudng hg|i \di mdn Md hinh nd\ Id mgi irong eac md 
hinh duirc cde nhd khoa hge iren the gidi sir dung nhicu. 

1, .-/(O) 'Irong dil. • i; ihdi man (nam) 
/^ - ln (^ -^) (1) . ^ . ' ' 

k .A{x) • ).: hdiigsd = 0.031 

• A(0): ldng lugng ehi du liong cdt khoan ("'"Pb.i„ 

• A(x) lugng ehi du lich lu_\ den do sdu x. 

1 de dd ndi cao {vh) cua lliiiy \ ue dugc linh theo edng ibirc 2 sau' 

/ I rong dd- • \ /;. tdc do ndi eao (cm/nam) 

, _ , ( - ) • / be dd\ eua Idl cdi 

• /„ \a /„_;: Id thiri gian duge linh ihco (1) 
3. k i t qua nghien eiiu 

Cde kel qua danh gia hicu sual lliu hdi eiia phuong phap phdn lich ddi \di "'"Pb la 85-
95'%i Do thu bdi ciia cde kim loai Irong Irani lich duoc danh gid ihdng qua phdn lich mdu 
chudn PACS 2. hieu xudl dd thu hdi ciia cdc kim loai trong mdu dao ddng 70-129%. 

Thdnh phdn do hat trdm lich trong 3 Id khoan liam lieh bdi trieu phdn bd cde loai biin 
bdi nho. bdt Idn \'d cdi nhd. 
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rren bdi irieu Dai Hgp nam lich lo khoan cd 2 hiiii tram lieh. iren mai Id bim l-ni nhd 
\udne ddn dd sju 36cni Id Irdm lich bdi Idn 

l ren bdi Irieu I icn I Lu. trong lo klioan ldn Mw 3 loai li'dm iieh, lien mat bai li \cw Id hun 
bin nho sau dd xuiing sdu ban (27cm) Id bdi lon \d edi nlio d dd sdu 39cm 

I len bdi mdu Kim Stm ldn lai 2 loai Uam lieh: nen mai bai irieu Id bdi Idn. \ii>,ag siiu 
12em Id biin bgi nho. sau do \udng sdu hon hi hot ldn 

Su ih.i\ ddi \e duimg kinh irdm lich (Mdt phan anb .su lha> ddi cua mdi irih -.L: itdm 
lieh tu nhicn len bdi trieu ibeo thiri gian (hinh 2) 

Uiuli 2 • ,S'(/ thuy ddi dudng kinh iruni lich Irung cue Id khoun hdi Irieu ven hd ehuu ihd Se'mg 
Ihhig (lll'i' 1 - I.e'} khoeni but ti iiu Dui Hup. Bl C 11 - Le) kliucm bin triiu liin Ihu KSi '111 -

Ld khoun bui trieu Kim .Son) 

Su dao ddng eiia hoat dd phdng xa ' "Pb trong Irani lich Id khoan lai ede bdi ii idu I'lcn 
llai \a Kim Son dugc bieu dien Irong hinh 3, hinh 5. Trong Id khoan a bai trieu Dai lltrp 
da ngliien eim trudc dd nen khdng duge dd cap irong bdi bao nay [7]. 

////;// 3 Houl eje) plmng xu ' "'Pb,„„^,„ vu Hinh 4 'I'lic de) ndi cao a hdi triiu l\ un Sim 
Ru tnmg Id khoan bdi trieu Kiin Son 
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Hinh 5. Ilerul do phdng xg ''"Ph,o„gs6'^'ii 
'-^Ru trong 16 khoan hdi trieu Tien Hdi 

Hmh 6- Tdc do noi cao a bai Irieu Tien Hdi 

Tiong lo khoan KSC III Ihdy d do sdu 30cm boat do cua ^'"Pb va "̂'̂ Ra gdn bdng nhau, 
tham chi xudng sau ban niia thi '̂'̂ Ra cd boat do cao ban boat do ^'Vb. Trong Id khoan 
BLC Il.quansdllhdy hoat dd-"'Pbva^' ' 'Ra, gdn bdng nhau ddd sau 31,5cm (hinh 5) 

Tdc do ndi cao ciia bdi trieu Dai Hgp dao ddng 0,13 -1,18 cm/nam duge edng bd trong 
[7]. Ioe do ndi eao ciia bai tneu Kim Son dao dgng 0,09 - 14,84 cm/ndm, Irung binh nhidu 
nam la 1,71 em/nam (hinh 4), tdc do ndi cao nhat bat gap vdo ndm 1986. 

Tdc do ndi cao d bdi trieu Tien Hai dao ddng 0,06 - 3,24 cm/nam, trung binh nhieu nam 
0,77 cm/nam (hinh 6), cao nhdt bat gap trong nam 2009. 

Sir lich liiy ciia cdc kim loai Irong trdm tich theo thdi gian d bai trieu Dai Hop, eae kim 
ioai cd hdm lugng cao la Cu. Pb, Zn, As (bdng 1), hdm lugng eac kim Ioai nay so sdnh 
nguong TEL thi da vugt qua, tuy vay chung van nhd ban ngudng PEL. 

Bdng 1: Hdm hrang kim Iggi Irong lo khoan bai triiu Dgi Hgp 

Do sau 
(cm) 

0-1 

1-3 

3-5 
5-7 

7-9 
9-11 

11-13 
13-15 

15-17 

17-19 

19-21 
21-24 

Nam 

2008 
2007 

2005 
2003 
2001 
1998 

1995 
1991 

1986 
1981 
1976 
1970 

Cr 

43,28 
40,32 

37,77 
28,72 
42,21 
44,33 
40.31 
43,64 

41,76 

47,83 
43,91 

44,46 

Ham luong (mg/kg kho) cac ki 

Ni 
35,56 
28,88 

30,16 
23,16 
29,25 
34,44 
31,61 
34,11 
24,49 
36,83 
34,36 
35,23 

Co 
18,80 

15,61 
15.96 
12.27 
16.45 
18.89 
17,32 

18,68 
13,75 

19,48 
18,57 
18,18 

As 
0,16 
0,19 

0,17 
0,16 
0,18 
0,18 
0,18 

0,16 

0,18 
0,19 
0,20 
0,16 

As 
28,17 
26,51 
27,17 

21,16 
27,48 
28,79 
27,37 

29,41 
20,24 

29,55 

27,36 
28,59 

m loai trong lo khoan IIPC-I 
Cd 
0,46 
0.28 

0.47 
0.29 
0,42 
0,39 
0,46 
0,44 

0,32 

0.47 

0,52 
0,54 

Cu 
82,67 
78.90 

86,70 
89,01 
85,66 
82,97 
73,00 

83,98 

80,86 
84,06 

81,05 
84,50 

Zn 
124,78 
119,22 

130,48 
127,03 
130,99 
131,68 
120,62 

128,31 
121,79 

132,99 

127,70 
126,79 

Pb 
79,94 
67,06 

69,66 
56,44 
73,37 
80.91 
73,80 
80,95 

58,23 

82,25 
78,56 

80,57 

Sn 
0,16 
0,39 

0,17 
0.32 

0,18 
0,18 
0,18 

0,16 

0,18 
0,19 

0,20 

0,16 
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Do sau 
(cm) 

24-27 

27-30 

30-33 

33-36 

36-39 

Nam 

1959 

1952 

1935 

1917 

1894 

;\7;() tthdt 

LtUi tilttit 

Trttttfi hiiili 

TIL 

PliL 

Ham luong (m^ 

Cr 

40,65 

46,45 

42,10 

40.27 

35.99 

2.S" 72 

./7,,W 

41,41 

52. 711 

160,110 

Ni 

31,62 

32,58 

33,16 

35.90 

31.29 

23. J 6 

36.H3 

31,92 

Co 

17,12 

17,07 

17,58 

13,92 

10,69 

10.69 

I9,4H 

16,49 

/kg kho 

Ag 
0,18 

0,20 

0,19 

0.19 

0.16 

0.16 

0,20 

O.IS 

cac ki 

As 

23,54 

22,98 

22,75 

42,94 

33,99 

20.24 

42.94 

27,53 

7,60 

41,60 

m loai trong lo khoan I i r t -1 

Cd 

0,56 

0,45 

0,42 

2.47 

1,94 

0.2S 

2.47 

0,64 

0,70 

4,20 

Cu 

86,28 

81,53 

76,24 

L 7 0 , 1 9 

53,25 

53.25 

89.01 

80,05 

18,70 

Z n 

124,81 

124,90 

116,67 

108,76 

94.25 

94.25 

132.99 

123,05 

124,00 

108,00 271,00 

J')l 
71,82" 

69,9: 

72.23 

77.05 

55,36 

55.36 

82.2^ 

72.2:, 

30.20 

112.00 

Sn 

0.18 

0.39 

0 23 

0.16 

0.16 

0.39 

0,21 

Tren bai trieu Ticn Hai eac kim loai cd ham lugng tich luy cao Id cdc nguydn id As. Pb, 
Cu, Zn cac kim Ioai ndy cd ham Iugng vugt ngudng TEL, cde nguyen Id cdn lai khdng 
\'ual nguong TEL (bang 2) 

Bdng 2 Hdm lugng cdc kim lout Irong Id khoun hdi Irieu Tien Ihu 

Dif sAu 
(cm) 

0-1 

1-3 

3-5 

5-7 

7-9 

9-11 

11-13 

13-15 

15-17 

17-19 

19-21 

21-24 

N.lm 

2009 

2009 

2007 

2006 

2001 

1998 

1996 

1994 

1989 

1984 

1979 

1970 

Cr 

50,83 

31,66 

39,98 

42,90 

41,80 

35.97 

37.81 

41,30 

35,41 

49,19 

39.04 

38,19 

Han 

Ni 

42,39 

26,49 

34,57 

38,18 

35,10 

30,35 

32,23 

33,59 

30,99 

41,77 

33.96 

34.50 

luo'ng (mg/kg klio) cac 

Cn 

19.04 

12,55 

15,62 

16,84 

16,35 

13.96 

14.90 

15,24 

14,25 

18,93 

15,86 

15,29 

Ag 

0,42 

0,33 

0,40 

0,26 

0,27 

0,31 

0,47 

0,29 

0,23 

0,69 

0.26 

0,56 

As 

42,16 

30,46 

30,92 

38,00 

32,27 

29,58 

30.63 

33,39 

29,64 

38,63 

31,34 

30,70 

vim luai 

Cd 

0,31 

0,25 

0,37 

0,29 

0,23 

0,13 

0,22 

0,32 

0,30 

0,52 

0,27 

0,27 

rong lo klioaii BLC-11 

Cu 

80,25 

57,99 

70,21 

74,97 

70,34 

58,85 

61,94 

69,86 

63,04 

85,59 

62.78 

64,38 

Zn 

127,57 

92.03 

113,13 

125,52 

128,79 

111,39 

113,02 

130,76 

103,59 

142,37 

104.00 

151,79 

I'll 

81,01 

60,76 

69,17 

83,23 

71,66 

62,08 

68,27 

75.7.1 

71 11 

96.28 

72.23 

73,.-'.I 

.Sn 

1,66 

0.65 

1.10 

0.94 

0.89 

0.92 

0.59 

0.78 

0.86 

1.06 

0 68 

1.01 
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24-27 

27-30 

30-33 

33-36 

36-39 

1957 

1926 

1915 

JVAd iiltijt 

[jilt nhttt 

Tntttti hittlt 

TEI. 

PCI. 

28,19 

12,70 

12,77 

12.80 

13,71 

12.70 

50.83 

33,19 

52,70 

160,00 

27.03 

12,16 

8.74 

25,30 

63,67 

S.'4 

63.67 

32.41 

12,81 

7,33 

6,54 

6 27 

7,18 

6.27 

19.04 

13.47 

0,33 

0,34 

0,17 

0,72 

0,32 

0.17 

0.71 

11,37 

22.97 

9.59 

7.69 

7.13 

8.38 

'.13 

42,16 

26,6H 

7,6// 

41,6(1 

0.12 

0.09 

0.11 

0.11 

0.12 

0.09 

0.52 

0.24 

0.70 

4,20 

44.23 

19,93 

23.18 

20.16 

24,89 

19.93 

SS.S9 

56,03 

18,70 

108,00 

88.28 

64.26 

70.15 

62.19 

76,95 

62.19 

151.79 

106,22 

124,00 

271,00 

53,93 

22,32 

25,01 

23,06 

32.21 

22,J2 

96.28 

61,27 

30,20 

112,00 

0.71 

0,79 

1.05 

1.46 

1 43 

O.S 9 

1.66 

0,9.1 

1 bai Irieu Kim Son. ham Iirgng ciia cde kim loai trong tram lieh eao hon ngudng 
'-) cdc nguyen id Cu. .'\s. cdc kim loai khdc thdp bon ngudng TEL \'d PEL (bang 3) 

Do sau 
(cm) 

0-1 

1-3 

5-7 

7-9 

9-11 

11-13 

13-15 

1.5-17 

17-19 

19-21 

21-24 

24-27 

llctt 

Nam 

2009 

2008 

2006 

2003 

2000 

1993 

1986 

19S6 

1975 

1968 

1964 

1958 

X i- / / tttt Ittytig ccic kittt loat liottt^ 16 khoan btii IriC'tl Ktttt Soti 

Ham luong (mg/kg khn) cac kim loai Irong 16 khoan KSC 111 

Cr 

16.52 

17,06 

1443 

16,17 

20,07 

22,71 

16,80 

16.66 

16,75 

17,19 

20,26 

16,22 

Nl 

542 

10,93 

6,67 

9.69 

323.32 

43.18 

114,06 

11,74 

11.62 

1245 

42 50 

11,36 

Co 

7,30 

7,65 

7,28 

7,59 

8.86 

9,23 

7,88 

7,45 

7,52 

6,93 

8,69 

7,62 

Ag 

0,41 

0,13 

58.40 

0,15 

10.17 

0.09 

1.59 

9.48 

0.13 

0,34 

1.95 

0,96 

As 

8.49 

8.18 

6.67 

7.81 

9.83 

12,09 

8,95 

8,70 

6,13 

7,51 

9,48 

8.20 

Cd 

0,12 

0,12 

0,16 

0.11 

0.16 

0,15 

0,08 

0.10 

0.11 

0,08 

0,14 

0.06 

Cu 

26.70 

27.43 

25,93 

26,94 

31,99 

34,59 

26,29 

23,77 

23,55 

21,97 

36,12 

20.87 

Zn 

152,16 

111,57 

88,50 

89,98 

72,83 

70,81 

63,2'-

49,89 

60,95 

53,96 

66,69 

46.24 

Pb 

111.03 

26.72 

25.98 

26,59 

32,83 

36,86 

28,48 

23.65 

25.16 

20,69 

28,43 

23.09 

Sn 

0.88 

3.15 

240 

1.02 

2.07 

0.61 

1.59 

0.28 

2.36 

0.52 

1.27 

0.46 
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Do siiu 
(cm) 

27-30 

30-33 

33-36 

36-39 

39-42 

42-45 

Niim 

1936 

Nho nht'tt 

Laii iihtil 

Trtttif; hittlt 

TTI. 

PEL 

Cr 

14,40 

16,14 

8.86 

9.99 

10,75 

13.02 

8.86 

22,71 

15,78 

52,70 

160,00 

Ham 

Nl 

11,33 

185.77 

6.30 

2,05 

6,85 

10,80 

2,05 

323,32 

45,89 

uong (mg/kg kh 

Co 

6,87 

6.53 

4.26 

5,12 

4,92 

6.02 

4,26 

9,23 

7,10 

Ag 

0.07 

0,82 

0.16 

0.73 

0,59 

0.62 

0,07 

58,40 

4,82 

3) cac k 

As 

6.21 

5.76 

3.76 

3.85 

4.38 

5.49 

3.76 

12.09 

7,31 

7,60 

41,60 

m Inai (rong lo khoan KSC 111 

Cd 

0.08 

0,12 

0.06 

0,08 

0,02 

0,08 

0.02 

0,16 

0,10 

0,70 

4,20 

Cu 

18,18 

24,32 

11,42 

1650 

13,82 

16.56 

11.42 

36,12 

23,72 

18,70 

108,00 

Zn 

44.41 

52.54 

26.67 

44.00 

35.84 

57.17 

26,li7 

152.16 

65,97 

124,00 

271,00 

I'll 

1942 

2(1. i ; 

12.67 

18.04 

14.58 

20,29 

111,: 

111.03 

28.61 

311,10 

lll.m 

Sn 

11.47 

0.95 

1.45 

1.25 

0.35 

0.50 

O.IS 

3.r5 

1,111 

4.1. Tdc dg ndi ecu) bdi triiu theo thoi gian 

Tde do ndi cao ciia cae bai tridu d ven bd ehdu thd Sdng Hdng thay ddi ihco ihdi gian 
vd phu Ihugc vdo vi Iri do eao ciia bai trieu. Moi bai Iricu d bdc cao dia hinh khdc nhau nen 
ldc do ndi eao ciia bai Iricu theo thdi gian la khac nhau. Tdc do noi cao ciia bdi Iricu phu 
thudc vao ral nhicu eac nhdn td nhu dnh budng ciia lugng bdi tich do cde sdng cung cap. vj 
tri Ihudn lgi cua dia hinh, dieu kicn vd chd do thiiy van ven bd. 

Su ghi nhan \'e tdc do ndi eao cua bai trieu khu vuc Tidn Hai va Kim San duge chia ra 
lam 4 Ihdi ky lang dgng trdm tich khac nhau, cac thdi ky nay lien quan mat ihidl ddn cac 
dieu kien thiiy van va dicu kien kbi hdu luc dia. 

Bai trieu Ticn Hdi cd 5 thdi ky ldng dgng trdm tieh: 

+ riidi ky thir I tu nam 1915 trd vd trudc. vi Hi nay d dd sdu 31.5 cm cd bid hicn la 
mdi ii-L|dng xdi Id Nhung dac didm id su mdt can bdng giCra lugng "''Ra vd '"'Pb„,,ig, 
lugng - Pbj„ cd gia tri am o do sau 31,5 cm, ngoai ra edn bidu hien d dudng kmh trdm 
tieh. dirdng kinh ed gid trj idn khi xuong sdu hon (hinh 5, hinh 2 lo khoan l i l .c l l ) ; 

+ 'Hidi ky thir 2; bdt ddu 1915 ddn 1979 giai doan nay cd ldc do ndi cao ciia bai tri^u 
nhd. dao ddng lir 0,065 - 0,226 em/nam; 

+ Thdi ky Ihir 3 tir 1979 den 1994, thdi ky nay cd tdc do noi cao ciia bai tridu >lao ddng 
lir 0.07 - 0,46cm/ndm. cao ban thdi ky thir 2; 
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+ Thdi ky ihu 4 Id giai doan cd su ra lang vd i6c do ndi cao 1994 - 2006 giai doan nay 
CO sir ghi nhdn tang cao tdc do ndi cao vao cac nam 1996, 1998 ludn ldn hon 1,0 cm/nam 
giai doan nay triing ve vdi hien lugng lu ldn tren cdc he thdng ciia Sting Hong [11], do ndi 
cao tang len 0,45 - 1,06 em rdi lai ha thdp xudng: 

+ Thdi ky ihir 5. Id thai ky cudi ciing lu 2006 - 2009 tde do ndi cao khd cao, eao nhdl 
trong nam 2009. lde do ndi eao ciia bai tridu dao ddng lir 0,42 - 3.12 cm/ndm. 

Toe do ndi cao ciia bdi trieu Kim Son cung ghi nhdn 4 thdi k\ khac nhau: 

+ Thdi ky thir 1: Id nhung nam trudc 1936. thdi ky nay vi tri bai tridu phdn dnh qua 
trinh xoi Id manh bieu bien ve gia tri ^'"Pbjitludn cd gia trj dm, thdnh phdn do hai irdm lieh 
la hot ldn ed dudng kinh dao ddng 0,057 - 0.067 mm, so sdnli dudng kinh trong egl lo 
khoan thi dudng kinh trong ihdi ky ndy ed kich thudc ldn nhdl. 

+ Thdi ky thir 2: dien ra lir 1936- 1986 la ihdi k> ed tdc do ndi cao bai trieu da tang so 
vdi thdi ky ldn nhdl, luy nhien tde do ndi eao \an edn nhd, dao ddng tir 0,09 - 0.46 
cm/nam. 

f Thdi ky thu 3 lir 1986 - 1993 tdc dd ndi eao dao ddng tir 0,17 - 14,84 cm/nam, Ihiii 
ky nay dac Irupg bdi su ghi nhdn sir ldng cao ddl bien bdt gap vao nam 1986 vdi tde do 
cao nhat Id 14.84 cm/nam. Ben eanh dd thiri'ky nay (1986) cdn bidu hicn bdng su giam 
kich Ihude dudng kinh eiia trdm lieh (Md = 0.037 - 0.043 mm) (hinh 2 lo khoan KSC 111, 
hinh 3. hinh 4). 

+ Thai ky ihu 4: bdt ddu tir ! 993 - 2009 Id thdi ky ticp tuc ra tang \ c ldc dd ndi cao. ldc 
do ndi cao dao ddng 0,31 1,61 cm/nam. dudng kinh tram tich dao ddng 0,050 -
0,056 mm. 

4.2. Tich luy ctta kim logi irong trdm tich theo thdi gian 

Cde kim loai trong trdm tich cd sir tich luy theo thdi gian, chung gia ldng Irong tram 
tich trong nhung nam gdn day da dugc mgt sd tdc gid ndi trong cdc bdi bdo da xuat bdn 
trudc dd [8]. 

Trong cdc Id khoan tram tich tren bai trieu eac kim Ioai cd ham lirong cao va gia tang 
ve ham Iugng trong nhiJng nam gan day co Cu, Pb. Zn, As, Ni, Cr, Co, ede kim Ioai nay cd 
ham Iirgng eao d ede tang tram tich gdn mat, d dirdi sau trong cde edt Id khoan co hdm 
Iugng cac kim Ioai nhd hon (bang 1,2,3). 

Sir ra tang ciia hdm lugng cac kim loai nay eo nhung nguyen nhan tir sir ra tang boat 
dgng ciia con ngudi ben trong lue dja, quy md va kieh thudc cac khu cdng ngbicp lien tue 
ra lang trong lue dia va boat ddng bao vc, xii' ly mdi trudng ciia ede co sd ndy chua dugc 
quan tam dimg muc, eae nhd mdy, xi ngbicp, co sd san xuat da dua vao mdi trudng eae 
chat 0 nhidm ma khdng dugc xu ly tridt de [1.2.3.10]. 

Sir gia tang ciia ham luang ede kim loai tren bai trieu cd nhirng anh hudng den cac he 
sinh thdi ven bicn, dac biel la cde he sinh thai rirng ngap man. Noi mat do da dang sinh hgc 
cao, khi md ham Iugng ciia cac kim loai cao vugt khdi kha nang hap phu vdo trong tram 
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tich, chiing se khudch tan vao moi truang ma sinh vat suih song trong do sc la nhung dj; 
tugng chiu tac dgng [6;9]. 

T6C do n6i cao cua bai trieu chau tho Song Ilong a bai trieu Kim San dao liung tir 
0,09 - 14,84 cm/nam, t6c do noi cao g bai trieu Tien }Iai dao dgng tir 0,06 - 3,24 cm/nam. 
Thong qua 16 khoan tram tich tren bai [ricu co ghi nhan sir anh huang ctia cac sir î icn bdt 
thugng ciia lu luc dja anh huong den moi truong ven bicn o nhiing quy mo khac nhau. Tai 
bai trieu Kim Sgn thi quan sat thay nam 1986 vao Ticn Hai la cac nam 1996 - 1998. 

Su tich liiy cua cac kim loai trong 16 khoan tram tich cung the hien kha rt) o niiil sii kim 
loai Pb, Zn. Cu. As, cac kim loai nay gan tang mat thi ham lugng cao hon ciic ling duoi 
sau, va cang sau thi iiam lugiig cang thap. Cac kim loai con lai khac thi the hicn khong rii 
rang. 

Nliung anh hugng cua dii*u kien tu nhien va hoat dong cua cgn ngugi dii dutK ghi iai 
trong triim tich biii trieu thti hien theg thgi gian ro riing. Nhung tac dgng cua ctin ngucri 
trong nhirng niini giin diiy biing su ra tiing hiiiii lugng cac kim loai tich luy tronu tnim lich. 
Chinh xu the nay la dicu canh bao ve nhung nii ro trong tuong lai doi voi cac he sinh lliai 
ven bg. diic biet lii he sinh thai biii Irieu. 
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