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Tom tat 

Nghien ciru du^rc lien hanh & vfnh Tien Yen thugc tinh Qiidng Ninh v&i 13 
nguyen to vi lugmg (NTVL), bao gom Ni, Co, V, Cd, Cu, Mn, Mo, Cr. Pb, Zn, 
As, Hg, Sb nhdm lam sdng td vi ca chi phdn bd vd ddnh gid chdt luang trdm 
tich tdng mat vinh Tien Yen. Kit qud cho thdy, trdm tich tdng mat vinh chu yiu 
Id biin cdt, cdt biin vd cdt. Hdm lugng cdc NTVL tap trung cao trong trdm tich 
truoc cdc cua song, gidm ddn khi ra xa b& vd dgt gid trj thdp nhdt a phia ddng 
nam. Cdc NTVL co moi tuong quan dong bien chat che v&i nhau, hdm luang 
Tdng Cacbon hiru ca (TOC) vd ti le cdp hat min co dnh hu&ng din suphdn bd 
vd hdm lugng cdc NTVL trong trdm tich tdng mat vjnh. Theo Huang ddn tgm 
thai chdt lugng trdm tich cua Canada (ISQGs). hi so dia tich lOy (Igeo) vd /i | 
s6 tdi 6 nhiem (PLl), trdm tich tdng mat vinh Tiin Yen da bi 6 nhiim b&i cdc 
NTVL (As. Hg. Sb, Cu, Pb. Zn. Cd. Cr. Mo). 

Abstract 

SPATIAL DISTRIBUTION OF TRACE ELEMENTS IN SURFACE SEDIMENTS OF 
TIEN YEN BAY 

The study was done in Tien Yen Bay of Quang Ninh province (northeast 
Vietnam) to examine the spatial distribution of 13 trace elements, including Ni. 
Co, V, Cd, Cu, Mn. Mo. Cr. Pb, Zn, As. Hg. Sb in surface sediments of the Bay. 
in order to understand the mechanisms of trace element concentrations and to 
assess sediment quality. The results show that the surface sediments were 
composed of sandy mud, muddy sand, and sand. The trace elements were 
highly concentrated in sediments close to river mouths and were decreased 
seaward and southeasternward of the bay. The trace elements positively 
correlated with each other. The trace element concentrations were controlled 
by the TOC content and the fine sediment grain size (<0,063 mm). According 
lo the Canadian ISQGs, Geoaccumulation index, and Pollution load index, the 
surface sediments were contaminated by trace elements (As, Hg. Sb, Cu. Pb, 
Zn. Cd. Cr, Mo). 



Hgi nghi Khoa hgc vd Cdng nghe biin loan quicjdn thu i 

Vinh Tien Yen nim d phia ddng bic cua tinh Quang Ninh, keo dai tir cua sdng Tien Yen 
len din Mong Cai, gidi ban vl phia tay bdi day dao chan Cai Bau -Vinh Th^c- Ph?m v, 
nghien ciiu bao gdm phin Idn dien tich vinh Tien Yen va vimg bien ben ngoai (Hmh 1). Sir 
phiin bd va 6 nhilm NTVL trong trim tich vinh Tien Yen da dupe nghien cuu trong qua 
trinh lap ban dd dia chit nidi trudng, ttong dl tai KC.09.05/06^10, ttong quy hoach nuoi 
trdng thuy san [5] va cac nghien ciiu khac [1; 2]. Tuy nhien, cac nghien cira nay van con 
chua he thdng va diy du. Su thilu hut thdng tin nay da gay khd khan cho cdng tac quy 
hoach si dung bin viing tai nguyen thien nhien vinh Tien Yen. Muc tieu cua nghien cijru 
nay la lam sang td dac dilm phan bl, muc dp d nhiem, anh hudng cua ti le cap hat min va 
tdng carbon him ca (TOC) tdi cac NTVL trong trim tich vjnh Tien Yin. Ket cjua nghiSn 
cini gdp phin xay dung co sd du: lieu khoa hpc cho viec dinh hudng sir dung ben vihig tai 
nguyen, bao ve mdi ttudng vjnh. 

2. Phuong phap nghien cii'u 
Hoat ddng khao sat thuc dia dupe tiln hanh vap thang 7 nam 2007, ttpng qua ttinh khao 

sal thuc dia thu thap 36 miu trim tich tang mat (Hinh 1). Mau tram tich dupe lay bang gau 
inox, ddng vao tiii PE va biio quan lanh d nhiet dp dudi 4 °C cho den khi phan tich. Mau 
tram tich dupe say khd d nhiet dd 60 "C den khdi lupng khdng ddi. Mau tram tich khd qua 
cac bude xir ly khac nhau duoc phan tich dp hat bang phuong phap ray va pipet, phan tich 
TOC bing may phan tich ti sd khdi lupng ddng vi (IRMS) (ANCA-SL, PDZ Europa, Ltd), 
phan tich NTVL bing phuong phap Khdi phd plasma cam ling (ICP-MS) (Elan 9OO0, 
PcrkinElmer). 

Phucmg phap tinh toan He sd tap ttung: Td = Ctb/Cn, ttong dd: Ctb va Cn lin lupt la 
ham lupng trung binh cua NTVL trong khu vuc nghien ciiu va trong trim tich biln ndng 
thi gidi (HLTBTG) theo Vinogradov (1967). 

Phuong phap tinh toan He sd Ige„: dupe xac djnh bdi Ig„ = logi (C„/1,5B„), vdi C„ la 
ham lupng NTVL trong miu, B„ la ham lupng NTVL nIn liy theo ham lupng trung binh 
trong da phien set cua Turekian va Wedepohl (1961), 1,5 la he sd hieu chinh. Theo \^ 
mire dp 6 nhilmcac NTVL dupe chia ra lam 7 nhdm: khdng d nhilm (< 0); tir khdng 6 
nhiem den d nhilm trung binh_(0 - 1); d nhiim trung binh (1 - 2); tir d nhilm trung binh 
den d nhiem nang (2 - 3); d nhilm nang (3 - 4); d nhilm nang din d nhiem rit nang (4 - 5); 
va d nhiem rat nang (> 5). 

Phuong phap tinh toan He sd nhiem bin (CF): duoc su dung dl danh gia miic dp tich 
luy NTVL trong tram tich. He sd CF dupe xac dinh tlieo cdng thirc CF = C„/C„, trong do. 
Cm la ham lupng NTVL trong miu, Cn la ham lupng NTVL nIn cung liy theo ham lupng 
trung binh ttong da philn set cua Turekian va Wedepohl (1961). Tir he sd CF, Muller 
(1979) da tinh he sd tai d nhilm (PLI): PLl = '^CF,*CF,*CF,* ...*CF„ , tmng j ^ j,p^^ 
CF2, CF3,..., CFn Ian lupt la he sd nhilm bin cua cac kim loai vi lupng thii 1, 2 3 n 
Theo PLl, mire dp d nhilm tdng eac NTVL trong trim tich dupe phan thanh 5 cip' ] > pij 
- Khdng 6 nhilm; 1< PLK 3 - 6 nhilm nhe; 3 < PLK 12 - 6 nhiem ttTing binh- 12 < prl 
< 48 - 6 nhilm nang; PLI > 48 - 6 nhilm rit nang [3]. 
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3. Ket qua va thao luan 

Tram tich tang mat trong viing chu yeu la cat biin va bun cat d phia trong vinh v a t r i m 
tich cat d viing bien ben ngoai cac dao chan. Tren so dd phan bd ti le cap hat min (<0,065 
mm) thay ro tram tich cd ti le cap hat min cao nam d trung tam vinh, tir Hdn Mieu ra din 
ben ngoai cira Bd Vang rdi sau dd giam dan ra xung quanh ca v l phia trong bd Idn phia 
ngoai bien (Hinh 2). Ham lugng TOC trong tram tich tang mat tuong doi thap, thudng gap 
trong khoang 0,2 - 1,23 %, trung binh la 0,72 % (Bang 1). Ham lugng TOC cao nhat len 
din 2.02 % U-ong trim tich trudc cira sdng Dam Ha va phia bic dao Sau Nam, thip nhit la 0,20 
% gap trong tram tich d phia tay nam, gi&a dao Sau Nam va dao Cai Bau. Ham lugng TOC 
the hien ro xu the giam dan tir giu:a vinh ca ve phia dat Hen lan ve phia bien, khu vuc trong 
vinh cao hon viing bien ben ngoai (Hinh 2). Nhu vay, dac diem dia hinh anh hudng manh 
den sir phan bo ti le cap hat min (< 0,063 mm) va vat chat huu co (VCHC) trong trim tich. 
Do he thdng dao chan ben ngoai nen mdi trudng trong vinh kha yen tinh, thuan Igi cho su 
tich tu cac tram tich hat mjn va VCHC d gan bd phia tay cac dao chan. Hon ntra, kha nang 
hap phu VCHC ciia tram tich hat min cao hon so vdi tram tich hat thd nen su phan bd cua 
TOC cd nhtrng net tuong ddng vdi su phan bd cua ti le cip hat min. 

Hinh 5. Sa do khu vitc nghien cuu vd v/ tri thu mdu 

Khao sat He sd tap trung Td cho thiy: trong 13 NTVL thi Ni, Co, V, Cu, Cd, Mn, Mo, 
Cr, Pb, Zn co Td <1. tire ham lugng thip hon so vdi HLTBTG; As, Hg, Sb co Td>l, tire 
ham lugng cao hon HLTBTG, tham chi la cao hon nhieu lan nhu Sb. Tuy nhien, ham lugng 
cac NTVL khdng dn dinh trong tram tich nen nhilu NTVL cd he sd Td dudi 1,0 nhung Iai 
cd su tap trung cao tai cac khu vuc rieng le gay d nliiem tram tich. Xu the chung cua cac 
NTVL la tap trung cao trudc cac cira sdng; phia trong vinh cao hon viing bien phia ngoai; 
thap nliat d phia nam dao Sau Nam va phia ddng dao Cai Chien (Hinh 2). Sir phan bd nay 
kha tuong ddng vdi su phan b l cua ti le cip hat min va ham lugng TOC trong tram tich. 



.„ Hgi nghi Khoa hgc vd Cong nghe biin toan qt'dc Idn thu V 

Bdng 1. Hdm lugng NTVL (mg/kg) vd TOC (%> trong trdm tich timg mat vinh Tien Yen 

Ni Co V Cu Cd Mn Mo 

Gia tri trung binh 

Gia tri nhd nhat 

Gia tti Idn nhat 

He sd Td 

15,7 6,3 25,5 24,7 0,08 215,4 3,0 

3,8 2,5 2,2 3,7 0,00 73,9 0,8 

34,6 11,7 68.0 67,1 0.24 383,2 7.5 

0,11 0,16 0,18 0,19 0,20 0,25 0,33 

Cr Pb Zn As Hg Sb TOC 

Gia ttj trung binh 

Gia ttj nhd nhat 

Gia tri Idn nhat 

He sd Td 

28,6 25,0 99,2 17,1 6,6 46,0 0,72 

7,0 10,4 32,1 5,2 0,0 11,5 0,20 

73,4 51,0 212,3 34,0 39,1 116,6 2,02 

0,33 0,56 0,76 1,7 6,6 46,0 

Dua tren p\an tich mdi tuong quan, 13 NTVL co thi chia lam hai nhdm (Bang 2). 
Nhom thii nhit gdm 10 NTVL Ni, Co, V, Cd, Cu, Mn, Mo, Cr, Pb, As co mdi tuong quan 
cap ddng bien tir trung binh din rit chat che vdi nhau Nhdm thir hai gdm ba NTVL cdn Iai 
thudng khdng the hien mdi tuong quan ho|e tuong quan yeu vdi nhdm thir nhit vi ham 
lupng ba NTVL nay khdng dn dinh, cd nhilu mlu cd ham lupng dudi gidi han phat hien 
cua phep phan tich. Ham lupng TOC va ti le cip hat min thudng c6 lucmg quan ylu tdi 
trung binh, mpt sd it la tuong quan chat vdi cac NTVL nhdm thir nhit, khdng tuone quan 
vdi nhdm NTVL fliii hai. 
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///«A 6. Sa do phdn bd ti li cdp hgi min. hdm lufmg TOC vd cdc kim logi vi lu^mg trong trdm 
tich tdng mat khu vuc vinh Tiin Yin 

Dudi tac dgng ciia TOC va ti If cip hat mjn, phan Idn mdi tuong quan giira cac NTVL 
nhdm thii nhat bi giam tinh chat che nhung lam tang tinh chat che ddi vdi nhdm NTVL thii 
hai. Nhu v^y, cd the nhan .thay giiia cac NTVL va ham lugng TOC, ti le cap hat mjn cd mdi 
li§n he kha ch^t chg vdi nhau. 



„„ Hgi nghi Khoa hgc vd Cong nghe biin loan glide >"" ''"' ^ 

Bang 3 ttinh bay kit qua phan tich phuong sai da nhan td danh gia anh hudng cua liam 
luong TOC va ti le cip hat mjn tdi ham lupng NTVL ttong ttam «ch tang mjt. Vol muc y 
nghla p < 0,05 cua tieu chuin Fisher, su phan bd va ham lupng 11 NTVL Ni, Co V, Cd, 
Cu, Mn, Mo, Cr, Pb, Zn, As chju anh hudng cua ham lupng TOC va ti le cap hat min 
nhung Hg va Sb Iai khdng chiu anh hudng. 

Tit ca cac kit qua tten diu cho thiy ham lupng TOC va ti Ip cip hat min cd anh hudng 
din ham luong cac NTVL ttong ttim tich va mdi quan hp giua chung la tuong quan dong 
biln. Ham luang NTVL Uiudng tap ttung cao trong tram tich cd ti le cap hat mm cao va 
ham luong TOC cao la do cac NTVL it khi tdn tai dpc lap trong mdi trudng bien ma 
thudng tdn tai dudi dang hip phu tren bl mat hat mjn va VCHC. Nhu vay, cd the thay vai 
trd quan trpng cua ylii td dja hinh din su phan bd va ham lupngcac NTVL trong tram tich 
ting mat vjnh Tien Yen. Ylu td dja hinh ma cu thi la cac dao chin da tac ddng den su phJn 
bd cua ti le cip hat mjn, ddng thdi cimg vdi ti le cip hat mjn cua trim tich tac dpng den sir 
phan bd VCHC, cudi cimg la thdng qua cac ylu id nay tie ddng din sir phan bd ciia NTVL 
trong tram tich. 

Bdng 2. Ma Iran tuong quan cap ciia cdc NTVL. TOC, ti le cdp hat min trong trdm tich 
tdng mat vinh Tien Yen (n = 36) 

Ni 

Co 

V 

Cd 

Cu 

Mn 

Mo 

Cr 

Pb 

Zn 

As 

Hg 

Sb 

TOC 

FGZ 

n u : _L 

Ni Co V Cd Cu Mn Mo Cr Pb Zn As Hg Sb TOC FGZ 

1.00 

0,82 1,00 

0,73 0,88 1,00 

0,66 0,72 0,70 1.00 

0,61 0,70 0,72 0,67 1.00 

0,61 0,77 0,60 0,56 0,49 1,00 

0,72 0,77 0,75 0,63 0,56 0,47 1.00 

0,82 0,88 0,87 0,75 0,74 0,59 0,83 1,00 

0,75 0,93 0,90 0,71 0,67 0,68 0,72 0,84 1.00 

0.26 0.29 0,49 0.34 0,44 0.22 0,40 0.28 0.31 1,00 

0,71 0,90 0,89 0,71 0,71 0,68 0,76 0,87 0,88 0,29 1,00 

0.09 0.09 0.10 0.29 0.31 0,03 0,25 0.18 0,01 018 0.13 1.00 

0,53 0,48 0.35 0,46 0,61 0,42 0,56 0,49 0,32 0,23 0,44 0,39 1,00 

0,57 0,67 0,72 0,64 0,59 0,34 0,51 0,67 0,78 0,36 0,67 -0,06 0,03 1,00 

0,40 0,51 0,48 0,40 0,28 0,31 0.29 0,44 0,63 0.21 0,46-0.22-0.12 0,78 100 

• • 1 . ' 

Ghi chii: in dam la tuong quan vdi p < 0,01, in dam ngbieng la tuang quan vdi p < g ns F C 7 ' 
la tile cap hat mjn. ~ ' ' 
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ig 3. Ket qud phdn tich phuong sai da nhdn to ddnh gid dnh huong ciia hdm lugng TOC 
vd ti li cdp hgt mm tai sic phdn bo vd hdm lugng cdc NTVL trong trdm tich tdng mat 

Mit 

TOC 

< 0,063 mm 

TOC * (< 0,063) 

TOC 

< 0,063 mm 

TOC • (< 0,063) 

Ni 

F Sig. 

16,48 0,00 

6,55 0,02 

18,71 0,00 

Cr 

F Sig. 

28,31 0,00 

8,12 0,01 

J0,26 0,00 

Co 

F Sig. 

28,26 0,00 

11,80 0,00 

34,68 0,00 

Pb 

F Sig. 

53,20 0,00 

22,31 0,00 

66,35 0,00 

V 

F Sig. 

36,95 0,00 

10,06 0,00 

50,54 0,00 

Zn 

F Sig. 

4,94 0,03 

1,64 0,21 

4,81 0,04 

Cd 

F Sig. 

24,03 0,00 

6,51 0,02 

28,61 0,00 

As 

F Sig. 

27J1 0,00 

9,17 0,01 

39,02 0,00 

Cu 

F Sig. 

18,59 0,00 

2,99 0,09 

24,68 0,00 

Hg 

F Sig. 

0,12 0,73 

1,73 0,20 

0,01 0,93 

Mn 

F Sig. 

4,41 0,04 

3,64 0,07 

4,63 0,04 

Sb 

F Sig. 

0,03 0,86 

0,51 0,48 

0,35 0,56 

Mo 

F Sig. 

11,76 0,00 

3,06 0,09 

16,95 0,00 

Ghi cliu: F - Tieu chuan Fisher, Sig. - miic y nghTa, in dgm la co chju anh huong vdi p < 0,05. 

Sir dung He sd dia tich lijy (Igeo) de danh gia miic do d nhiem NTVL trong tram tich cho 
thay, Ni, V, Cd, Mn, Cr khdng gay d nhiem; Co, Cu tir khdng gay d nhiem den d nhiem 
nang; Mo, Pb, Zn, As tir khdng gay d nhiem den d nhilm trung binh; Hg tir khdng gay d 
nhilm den 6 nhiem rat n^ng; Sb gay d nhiem tir trung binh den rat nang. 

K.k qua tinh toan He sd nhilm bin (CF) cho thiy, Co, Cu, Mo, Pb, Zn, As, Hg, Sb da gay 
nhiem ban trim tich ting mat vdi he sd CF > 1. Trong 36 mau thi he sd PLI nhd nhat la 0,3 va 
Idn nhit la 2,0, trong dd 20 mlu co he sd PLI < 1 va 16 mau cd he sd PLl > 1. Nhu vay, cd 
16/36 mau tram tich tang mat quan sat tren toan vinh da hi d nhilm cac NTVL d miic dg nhe. 

Danh gia chat lugng trim tich theo Igeo va CF cho biet miic do tich liiy NTVL so vdi 
ham lugng n^n. Theo PLI cho phep danh gia chat lugng tdng the ve NTVL ciia tram tich. 
Tuy nhien, de khing dinh ham lugng cac NTVL trong tram tich da tac ddng xau den sinh 
vat thiiy sinh hay chua, cin danh gia chit lugng tram tich theo ISQGs [4]. Ddi sanh vdi 
ISQGs, tram tich ting mat vinh Tien Yen da bi d nhiem bdi 6/13 NTVL bao gdm Cu, Cr, 
Pb, Zn, As va Hg (Bang 4). Theo dd, d nhiem As va Hg xay ra tren dien rgng vdi tan suat 
bat gap lan lugt la 34/36 va 28/36 mau; 6 nhilm Cr chi cd d cac ciia sdng Dam Ha, Dudng 
Hoa va phia bic dao Sau Nam. 6 nhilm Cu, Pb, Zn trong tram tich quan sat thay d phia 
ddng bic vinh va cac cua sdng Dudng Hoa, Dam Ha, bic dao Sau Nam va ciia Bd Vang. 
Kim lo^i d nhilm manh nhit la Hg vdi he sd d nhiem (Ttc) ddi vdi miic hi?u ung cd 
ngudng (TEL) la 1,9 - 300, tham chi vugt ca miic hieu iing cd the (PEL), sau do la Cu vdi 
he sd d nhiem la 1,0 - 14,3, As gay d nhilm vdi he sd 1,1 - 4,7, ba kim loai Cr, Pb, Zn gay 
d nhiem vdi h6 sd tu 1,0 -1 ,7 . 
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Bdng 4. 6 nhiim cdc NTVL trong trdm lich ting mat so voi ISQG 

Kim Hamlirmig Hes6(Ttc) Sl miu Khu vuc 6 nhiem 

loai (mg/kg) P_ 

Cr 52,5-73,4 1,0-1.4 4/36 Cac cira song Dim Ha va Duong Hoa, bac dao 
Sgu Nam 

Pb 30,3 - 51,0 1,0 - 1,7 10/36 Cac cira song Dim Ha va Dudng Hoa, bac dao 
Sau Nam 

Zn 124,2-212,3 1.0-1,7 10/36 Dong bic vjnh, cira song Dudng Hoa, bac dao 
Sau Nam 

As 7,9-34,0 1,1-4,7 34/36 Toan vjnh 

Cu 19,1-267,1 1,0-14,3 17/36 Dong bic vinh, cira song Dudng Hoa, cira Bo 
Vang 

Hg 0,2-39,1 1,9-300 28/36 Ven bien tir cira sdng Ha Coi den cira sdng 
Dudng Hoa, bac dao Sau Nam, bic cira Dgi 

4. Ket luan 

Dia hinh ddng vai trd quan trpng ttong su phan bd ciia TOC, ti le cip hat mjn va ham 
lupng cac NTVL trong ttim tich ting mat vjnh Tien Yen va he qua la d nhilm NTVL trong 
tram tich vinh. Do su chi phdi ciia dja hinh ma ham lupng TOC va ti le c ip hat mjn tap 
tmng cao d trung tam vjnh, ham lupng eac NTVL cd xu thi giam din tir bd ra khoi, tir phia 
ddng bic xudng phia tay nam. Ham lupng TOC, ti le c ip hat mjn cd anh hudng din mdi 
quan he, sy phan bd va ham lupng cac NTVL. 

Loi cam on: Tap thi tac gia chan thanh cam on ThS. Pham Tiln Dire va PGS.TS. Luu Van 
Bdi da giup dd trong qua trinh phan tich cac NTVL, TS. Omori trong qua trinh phan tich 
ham lupng TOC, cac Dl tai TN-11-31, QGTD 09-04 da ho tta kinh phi cho nghien cuu nay 
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