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SUMMARY

ANALYSIS AND ASSESSMENT OF GEOCHEMICAL SPECIATION OF HEAVY
METALS IN SEDIMENT CORES COLLECTED IN
HAIDUONG’S RIVERS

The accumulation of heavy metals in sediment is a serious problem that creates a hazard to
environments and human health when metals are transferred to water and plants. Thus, determination
of the chemical form of a metal in sediment is used to evaluate its mobility and bioavailability. In this
study, sequential extraction was used to fractionate nine heavy metals (Cu, Pb, Zn, Cd, Co, Fe, Ni, Mn
and Cr) from six sampling sites of rivers in Hai Duong province into five operationally defined groups:
exchangeable, carbonate, Fe-Mn oxide, organic and residual. Analysis of the extracts was carried out
by Inductively Coupled Plasma-Mass Spectrometry (ICP-MS). The observed results indicated that 4
main groups of metal including Cd, Mn (exchangeable, carbonate group), Zn, Fe, Co (Fe-Mn oxide
group), Cu, Pb (organic group), Cr, Ni (residual group). From the results of correlation and principle
component analyses, there were 3 PCs with different contamination sources: (1) the Cu, Pb, Cd and
Mn resulted from originally anthropogenic sources; (2) the Cr, Fe and Ni derived from natural
geological sources - lithogenic component; (3) combined component consisting of Zn, Co.

Keywords: heavy metals, geochemical speciation, sediment cores, sequential extraction.

1. MO AU
Su gia ting ndng do kim loai nang trong méi truong nude co thé tir ngudn gde tu
nhién va phﬁn nhiéu do cac hoat dong nhan tao. Ching dan dan tich Iy vao tram tich,
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qua nhiéu con dudng nhu: két hop vé6i cac phdi tir hitu co, v6 co dang hoa tan; lién két
v6i cac vat chét lo ling qua qua trinh hap phu vat li, héa hoc, qua trinh két tua va dong
két tia [1, 2]. Kim loai ning khéng phan huy sinh hoc va ludn trao ddi qua lai trong méi
truong nudce - tram tich, gay 6 nhiém mai trudng, tich lity trong co thé sdng, giy ra mot
s6 bénh nguy hiém & ngudi nhu phé hity hé than kinh hodc ung thu [3].

Nghién ctru vé tram tich dong vai trd quan trong trong viéc cung cp thong tin va
bang chiing vé mac do 6 nhiém kim loai nang va ngudn gbc gay 6 nhidm. Tuy nhién,
viéc phan tich tong ham luong kim loai ning st dung axit manh dé pha hiy mau tram
tich chi c6 thé dwa ra chi s6 6 nhiém chung, nhung chwa du thong tin dé hiéu rd vé dang
ton tai, kha nang trao d6i va nguy co anh huéng dén méi truong caa ching [1] trong khi
doc tinh cua kim loai nang lai phu thudc rat nhiéu vao pha lién két hda hoc caa ching
VGi tram tich hon 13 phan tich tong ham luong. Chinh vi vay, phan tich pha lién két kim
loai trong tram tich cd thé cho biét thong tin rd hon vé chat lwong hé sinh thai.

Kim loai trong tram tich séng c6 thé ton tai & 5 pha lién két khac nhau: (1) pha
trao d6i; (2) pha cacbonat, sunfat; (3) pha lién két v&i Fe-Mn oxit/ hidroxit vo dinh
hinh; (4) pha lién két véi céc chat hitu co va (5) pha con lai lién két chat ché véi tang
khoang hoa, sét sillicat [4]. Ki thuat chiét phan doan c6 thé chiét cac pha lién két dia hoa
(nhu d4 néu & trén) cia kim loai voi cac 16p tram tich sau, tir ¢6 dua ra thong tin vé
ngudn goc phét thai kim loai (ngudn ty nhién hay nhan tao), phan anh sy trao doi kim
loai gitra cac pha trong tram tich cling nhu mtc do 6 nhiém tai cac dia diém mac du do
chon loc khong cao [5].

Trong nghién ciru nay, ham lugng 9 kim loai ning gdm Fe, Mn, Zn, Co, Ni, Cu,
Cd, Cr, Pb trong tram tich tai 6 dia diém ldy miu thudc hé théng song tinh Hai Duong
theo cac do sau khéac nhau cua tram tich duoc phan tich bang phuong phap khéi phd cao
tan plasma cam ung (ICP — MS) tir d6 danh gia mtrc d6 6 nhiém va xu huéng phan b
kim loai ning tai cac dia diém quan tric cling nhu so bd du doan dugc ngudn géc cua
chung trong moi trudng théng qua phan tich twong quan két hop voi phan tich thanh
phan chinh (PCA).

2. THUC NGHIEM
2.1. Vi tri ldy méu

Viéc ldy mau trim tich cot dugc thuc hién tai 6 dia diém trén 2 hé thng séng
chinh cua tinh Hai Duong (ndm cudi luu vuc séng Cau) 1a séng Thai Binh va song Béc
Hung Hai ngay 01/9/2015 tai céc diém: S5, S11, S15, S22, S25L.2, S31 (ki hidu duong
tron trén ban d6). Bén diém thudc hé thong séng Thai Binh gdom S5, S11, S15, S22 con
2 diém S25L.2, S31 thudc hé thong sdng Bac Hung Hai. Ban do céc vi tri ldy mau duoc
biéu dién & hinh 1 va bang 1.
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Bang 1: Thang tin vé vi tri ldy mdu tram tich tai tinh Hai Duong

Ki hiéu Diém léy mau Toa d6 dia li Miéu ta
S5 Cau Pha Lai, Chi Linh | N: 21°6'10.53" E: 106°17'51.84" Gan ctra xa thai nha may
nhiét dién Pha Lai
S11 Pha Thai, Kim Thanh | N: 20°57'48.70" E: 106°31'51.77" 500m tir song Van
S15 CCN Lai Vu, Nam N: 20°59'38.24" E: 106°24'37.19" Gan khu cong nghiép Lai
Séch Vu
S22 Tién Phong, Thanh N: 20°42'1.12" E: 106°15'9.65" Khu tap ket tau khai thac
Mién cat
S251L.2 Cau Ké Sat, Keé Sat N: 20°54'564.25" E: 106° 8'57.66" Sm tir bo song
S31 Cau Hiép, Ninh Giang | N: 20°45'50.36" E: 106°17'13.91" 70 m tir cau
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Hinh 1: Ban do song va ban do vi tri cuia cdc diém lay mau

2.2. Hoa chit
- Céc hoa chat déu sir dung loai tinh khiét phan tich, siéu tinh khiét phan tich (axit
axetic dang bang 100% Fisher Scientific, amonihidroxyl clorua NH,OH. HCI ACROS
Organics, hidro peoxit 30% Fisher Scientific, amoni axetat va HNO3; 65%) va pha ché
bang nudc cat deion (siéu sach) do din 18,2 MQ.
- Dung dich chuan géc (Merk) 1a dung dich chuan 9 nguyén té ham luong 10
pg/ml trong HNO3 5%.
- Dung dich chuan lam viéc chaa dong thoi cac kim loai ¢ nong do tir 4 dén 200
ppb, riéng sit tir 8 dén 400 ppb, duoc pha lodng tir dung dich chuan géc hdn hop cua
Merk str dung HNO3; 2%.
- Thudc thir chiét pha lién két gom:
+ Pha 1 (500 ml dung dich CH3COONH, 1M, pH =7)
+ Pha 2 (500 ml dung dich CH3COONH, 1M, pH =5)
+ Pha 3 (500 ml dd NH,OH.HCI 0,04M / CH3COOH 25% )
+ Pha 4 : Pha dung dich H,0, 8,8M va bén hda bang axit véi pH = 2-3
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+ Pha 5 : Pha mét hdn hop axit gdm 3mL HNO;z 65% ; 1mL H,0, 30% va 0,5
mL HF 40%.
2.3. Dung cu, thiét bi

- Qué trinh 14y mau tram tich cot sir dung cot tru Inox rdng loai tu thiét ké. Cot co
Kich c& (dai x duong kinh) twong tng 40 cm x 8 cm.

- Thiét bi phan tich cac kim loai nang: ICP-MS Elan 9000 Perkin Elmer tai Khoa
Hoa, Truong BDH Khoa hoc Ty nhién, PH QGHN
2.4. Phwong phap phan tich kim loai ning va xir Ii s6 li¢u

Sau khi 14y mau ngoai hién truong mang vé phong thi nghiém, miu trim tich cot
dugc chia thanh bon phan bang nhau phan theo d6 sau twong tmg véi cac phan doan 0-
10cm, 10-20cm, 20-30cm va 30-40cm. Sau do, ting mau duogc lam kho va nghién nho
bang cdi ma ndo, rdy qua sang 0,63 pum.

Mau tram tich cot dugc phan tich theo quy trinh chiét phan doan Tessier 1979 [4]
(hinh 2) va phan tich pha lién két cua 9 kim loai nang Fe, Mn, Zn, Cd, Co, Cu, Cr, Pb,
Ni trén hé ICP - MS Elan 9000 Perkin Elmer theo cac diéu kién do & bang 2.

S6 liéu dugc tap hop trén Excel va phan tich thong ké bang phan mém Minitab 16.
Mbi tuong quan vé ham luong cua cac cap kim loai duoc xac dinh theo theo hé sé
tuong quan Pearson v6i muic ¥ nghia thong ké P,= 95% ddng thoi xac dinh nguon gbc
chinh phat tn kim loai nang tir tram tich vao nudc 1 rong theo ky thuat phan tich thanh
phan chinh (PCA).

Bdng 2: Cdc théng sé phan tich ciia hé thiét bi ICP-MS Elan 9000 Perkin Elmer.

Théng sb Gia tri Théng s6 Gia tri
Cong suat cudn cao X 1A e A
thn (RF) 1,4 kW S6 1an quét khoi 20 lan
Luu lugng khi 0,9 L/phat Sé 1an do lap 3 1an
mang
Luu lugng Artao 15 L/pht D6 sau plasma Chinh t6i wu
plasma
Thé thau kinh ion 6,5V Toc d6 bom rira 48 vong/ phat
Thé xung cap 1000V Tbc d6 bom mau 26 vong/ phat
;F&h:uiuet pho truong Tu dong theom/Z | Cac thong sb khac Tu dong

Bang 3. Gidi han phat hién (ppb) cia tieng kim loai nang trén hé ICP-MS (IDL)
Kim loai | Cu Pb Cd Zn Fe Co Ni Mn Cr

IDL 21 | 18 | 08 | 56 | 199 | 20 | 26 | 23 | 29
(ppb)
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Thém 8ml

CH; COONH,
1M, chir}h téi pH 7,0 bang
NaOH, lac trong vong 1 gio v

Bot trAm tich

Phan cin + 8ml CH; COONH, 1M,

¢30°C Ly tam pH chjnh toi pH 5,0 bﬁng axit axetic
dic, lac trong vong 5 gid ¢ 30°C
A\ 4 Y
Dung dich F1 Ly tm
(Pha trao doi) .
Phan cin + NH,OH.HCI
0,04M véi 20ml HOAc Y
(25% theo thé tich), lic Dung dich F2
trong 4 gid' & 96 + 3°C (Pha cacbonat)
\ 4
Ly tdm
v Phan can + 1,5ml HNO; 0,04M + 5ml
Dung dich F3 H,0; (30%), pH = 2 (HNO3) & 85+ 2°C

(Pha Fe-Mn oxit)

trong 3 gio, roi lam lanh , +
CH;COONH, 3,2|\/| / 5ml HNO; (20%
(v/v)), & 20°C, lac lién tuc trong 30 phut

A 4

A

y

Thuc hién voi hon
hop axit (0,5ml HF
40%, 1ml H,0,
30%, 3ml HNO;
65%)

Dung dich F5
(Pha cuo6i)

Ly tdm

A 4

Dung dich F4
(Pha hitu co)

Hinh 2: Quy trinh chiét phin doan tram tich cét

3. KET QUA VA THAO LUAN
3.1. Sw phan bé pha caa kim loai ning trong tram tich cot ¢ @ sau 0-10 cm
Ham luong pg/g cua ting kim loai trong s6 9 kim loai ning phan tich tir tat ca céc
mau tram tich theo d6 sau 10 cm tai mdi diém ldy mau sau khi phan tich bang ICP-MS
dugc trinh bay trong bang 4.
Tir bang sé liéu 4 va hinh 3, sy phan bé kim loai ning theo cc pha tram tich c6 thé
duogc sap xép theo thir tu giam dan muc do lién két dudi day ddi voi ting kim loai :
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Fe: Fe-Mn oxit > hitu co > con lai > cacbonat > trao d6i

Cu: hitu co > con lai > cacbonat > Fe-Mn oxit > trao doi

Pb: hitu co > cacbonat > Fe-Mn oxit > con lai > trao d6i

Zn: cacbonat = Fe-Mn oxit > con lai > hitu co > trao d6i
Co: cachonat > Fe-Mn oxit > hitu co' = con lai > trao doi
Cd: trao d6i ~ cacbonat > con lai = hitu co > Fe-Mn oxit
Mn: trao ddi ~ cacbonat > Fe-Mn oxit > hitu co > con lai
Ni: con lai > cacbonat > Fe-Mn oxit > hitu co > trao ddi

Cr: con lai > hitu co = Fe-Mn oxit > cacbonat > trao doi

Bdng 4: Ham lwong (ug/g) kim logi ning cia cdc pha khéc nhau trong tram tich cét.

Piém | Pha Cu Pb Cd Zn Fe Co Ni Mn Cr
Traoddi| 0,19 | 001 | 005 | 025 | 944 | 004 | 009 | 792 | 0,00
Cacbon

at 204 | 353 | 011 | 588 | 754 | 095 | 078 | 159 | 043

S5 F(e);('\i"t” 112 | 665 | 003 | 508 | 2690 | 1,05 | 080 | 120 | 082

Hituco | 521 | 11,5 | 0,03 | 322 | 1860 | 054 | 062 | 462 | 1,05

Conlai | 0,80 | 1,67 | 001 | 299 | 1140 | 037 | 128 | 7.40 | 353

Téng | 9,36 | 2339 | 024 | 17,42 | 6450 | 295 | 357 | 412 | 584

Traoddi | 0,03 | 008 | 003 | 097 | 896 | 029 | 038 | 101 | 0,03
Cacbon

at 027 | 061 | 002 | 205 | 807 | 062 | 059 | 316 | 0,24

s11 Fg'x'\iq” 022 | 1,72 | 001 | 310 | 1640 | 059 | 0,73 | 36,1 | 0,90

Hituco | 423 | 478 | 002 | 204 | 1610 | 037 | 065 | 142 | 1,03

Conlai | 0,68 | 1,86 | 0,02 | 218 | 1040 | 029 | 097 | 516 | 3,17

Téng | 544 | 905 | 010 | 104 | 4380 | 217 | 333 | 188 | 537

Traoddi| 0,03 | 015 | 004 | 1,03 | 344 | 122 | 044 | 144 | 0,01
Cacbon

at 021 | 078 | 003 | 1,89 | 152 | 1,69 | 1,14 | 584 | 0,33

si5 F(e)'x'\iq” 010 | 1,06 | 001 | 259 | 1300 | 081 | 082 | 802 | 0,64

Hituco | 259 | 315 | 001 | 221 | 1310 | 052 | 073 | 333 | 0,76

Conlai | 0,69 | 252 | 005 | 349 | 832 | 024 | 065 | 501 | 211

Téng | 3,62 | 7.66 | 013 | 427 | 3590 | 447 | 379 | 321 | 385

Traoddi | 359 | 032 | 010 | 089 | 279 | 004 | 017 | 615 | 0,03
Cacbhon

at 165 | 2502 | 017 | 10,7 | 923 | 1,14 | 099 | 250 | 044

S22 Fg;('\i"t” 275 | 518 | 001 | 466 | 657 | 046 | 043 | 257 | 032

Hituco | 316 | 369 | 002 | 2,84 | 1530 | 046 | 064 | 328 | 099

Conlai | 093 | 1,68 | 001 | 421 | 1360 | 043 | 157 | 7,40 | 3,89
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Tong 26,9 359 0,30 23,3 | 4490 | 2,53 | 3,80 378 5,67

Trao d6i | 0,40 0,03 0,04 1,00 783 | 006 | 0,17 | 495 | 0,01

Cacbon

at 289 | 447 | 006 | 873 | 341 | 085 | 114 | 973 | 031
s25 | Fe-Mn 28 | 485 | 001 | 814 | 1490 | 094 | 130 | 524 | 080
L2 oxit

Hiruco | 5,56 10,3 0,02 296 | 1620 | 0,38 | 0,72 | 25,88 | 0,98

Conlai | 1,24 1,53 0,01 516 | 1220 | 0,39 1,51 722 | 3,74

Tong 11,9 21,1 0,15 26,0 | 4680 | 2,63 | 4,85 232 5,83

Trao d6i | 0,11 0,03 0,04 0,76 855 | 0,19 | 024 149 0,01

Cacbon
at 1,35 | 193 | 005 | 432 | 230 | 1,08 | 155 | 848 | 0,54
S31 Ff;;('\iq” 068 | 347 | 002 | 497 | 2020 | 1,07 | 1,46 | 753 | 0,97

Hiruco | 5,02 6,32 0,02 283 | 1710 | 0,56 | 0,98 282 | 1,14

Conlai | 1,44 2,36 0,01 425 | 1270 | 0,48 1,78 6,91 | 461

Tdong 8,60 14,1 0,14 17,1 | 5230 | 3,37 6,01 344 7,26

Tur két qua phan tich thanh phan phan traim mdi pha cua ting kim loai ning tai
mdi diém cho thay, Cd, Mn, Co, Ni la nhitng kim loai ¢ thanh phan % Ién trong pha
trao d6i (pha 1) gay ra anh hudng xau dén thuy sinh, mac du Cr, Fe hau hét chi chiém
dudi 3%. Trong pha trao doi, phan trim ciia cac kim loai giam theo day: Cd — Mn > Ni
—Co > Zn > Cu, Pb > Fe, Cr. O pha cacbonat, Co, Mn, Pb, Zn va Ni chiém ham luong
cao do céc kim loai ndy c6 &i luc rat Ion véi ion cacbonat (hing sé bén 16n) va cé thé
két ttia cung véi cac hat khoang [2]. Ngoai ra, sy twong déng vé ban kinh ion cua ching
vai Ca (Ca 0,99A° Cd = Mn 0,97A°) thuan lgi cho qua trinh thay thé Ca vao pha COs%,
tao mang lugi Cd,Cay.,COs3[1, 2]. Pha lién két Fe-Mn oxit (pha 3) 12 pha ma hau hét cac
kim loai chiém ti trong Ion (ngoai trir Cu, Cd) do qua trinh hip phy, keo tu va dong két
taa cua kim loai nang vai chat keo Fe, Mn oxihidroxit [6]. Mat khac, Cu, Pb, Fe, Cr, Co
va Ni lién két véi pha hitu co (pha 4) duong nhu chiém ti trong 16n thir 2 trong cac pha.
Nguoc lai, Mn, Ni va Zn lai chi lugng nhé phan trim trong pha nay. Diéu nay c6 thé bat
nguon tir su canh tranh giita hai qua trinh tao phiic Fe/Mn- hitu co va dang Fe/Mn oxit.
Pha cudi cuing (pha 5) vai ti trong rat 16n véi su c6 mat cua Cr, Ni va Fe. Véi cac kim loai
c6 ti trong cang 1on trong pha nay thi mic d6 6 nhiém méi truong cang thap va duoc coi
la c6 ngudn géc tir tu nhién [7]. Chinh vi vay, Cr, Ni va Fe lién két véi 16p khoang/sét
sillicat kha bén chat nén c6 kha ning anh huong thap déi voi méi truong.

Dua trén % pha lién két, c6 thé chia 9 nguyén t5 thanh 4 nhdm nguyén té chinh:
(1) Nhém Cd, Mn: 1a nhém kim loai ning lién két phan 16n vai céc pha khdng bén
(pha trao d6i, pha cacbonat), véi kha nang d& di chuyén va trao di trong Iop tram tich
nén ching c¢6 nguy co gdy 6 nhidm rat cao. Ngoai ra, Cd 1a nguyén té doc ddi véi co
thé con nguoi; (2) Nndm Zn, Fe, Co 1a nhém hap phu cha yéu 1én 16p tram tich Fe-Mn
oxit; (3) Cu, Pb 1a nhitng kim loai nang c6 kha ning lién két cao véi pha hitu co boi sy
hinh thanh phac bén caa Cu, Pb- vat chét hitu co voi hang sé bén 16n; (4) Nhém Ni,
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Cr 12 nhom lién két bén chat vai 16p sillicat, vat chat khoang/sét trong tram tich. Céc
vat chat khoang/sét nay sé tao lién két rat bén vai kim loai va khong anh huong 16n

dén moi truong [8].
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Hinh 3: Biéu d6 biéu thi phan tram cdc kim loai trong cdc pha lién két khdc nhau tai 6
dia diém. (TP: trao doi, COs: cachonat)

3.2. Phan tich twong quan ham lugng cia cac kim loai

Két qua phan tich hé sé twong quan Pearson R (gia tri hang trén), kém theo trj s6
P (Pvaie) (hang duéi) cua cac cap kim loai tai timg diém duoc thé hién ¢ bang 5.
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Bang 5: Két qua phan tich hé sé nirong quan gitra cac cap kim logi

Cu Pb Cd Zn Fe Co Ni Mn
0,937
Pb
0,001
0,635 0,524
Cd
0,001 0,003
. 0,132 0,210 0,213
n
0,485 0,265 0,258
- 0,197 0,378 | -0,341 | 0,096
e
0,297 0,040 0,065 0,613
c 0,141 0,267 0,167 0,022 0,128
0
0,457 0,154 0,378 0,907 0,501
i 0,032 0,112 | -0,197 | 0,140 0,402 0,426
i
0,868 0,556 0,297 0,460 0,027 0,019
M 0,421 0,430 0,748 | -0,040 | -0,252 | 0,449 | -0,214
n
0,021 0,018 0,001 0,833 0,180 0,013 0,255
-0,105 | -0,069 | -0,353 | 0,183 0,383 | -0,214 | 0,673 )
Cr 0,553
0,582 0,717 0,056 0,333 0,036 0,256 0,001 0.002

Theo két qua tir bang 5, véi gid tri hé so twong quan c6 nghia (in dam) khi ¢ tri
s6 P < 0,01 thi chi c6 cac cip nguyén té Cu-Pb- Cd; Cd-Mn, Cr-Ni, Cr-Mn ¢6 mdi
trong quan thuan trong cac mau tram tich tai 6 diém lay mau. Piéu nay c6 nghia 1a khi
ham lwong kim loai nay trong mau cao thi ham lugng kim loai c6 twong quan véi nhau
cling tang. Nhu vay, co thé két luan, cac kim loai c6 twong quan ham lugng s& ¢ cling
nguon phat tan.

3.3. Panh gia ngudn goc kim loai niing bang phan tich thanh phan chinh.

PCA la ky thuat phan tich da bién, bién doi tap sd liéu tir n chiéu trong khdng gian
(twong (g v6i ham lwong cua n kim loai tai mdi diém lay mau vé khong gian it chiéu
hon (thuong 1a 2 hoic chiéu theo 2-3 thanh phan chinh thi nhat, thi hai, tha 3) trén co
s tr riéng cua cac thanh phan nay 16n hon 1 va tong phuong sai tich liiy dat trén 70%.

Két qua phan tich thanh phan chinh dya trén két qua phan tich ham lugng kim loai
nang & cac phan doan khac nhau & do sau 10 cm va bang viéc sir dung phan mém
Minitab 16, thu duoc ¢ bang 6 va hinh 4.
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Bdng 6: Trong sé ham lirong c&c kim logi trong c&c thanh phan chinh

Bién CAu tir chinh
1 2 3
Cu 0,44 0,27 -0,28
Pb 0,42 0,35 -0,19
Cd 0,49 -0,06 -0,13
Zn 0,07 0,23 -0,33
Fe -0,08 0,49 -0,02
Co 0,22 0,19 0,73
Ni -0,12 0,52 0,36
Mn 0,48 -0,13 0,26
Cr -0,30 0,43 -0,16
Tri riéng 3,18 2,34 1,25
Phuong sai thanh phén 0,35 0,26 0,14
%Phuong sai tich 1y 35,4 61,4 75,2
Do thi trong so

0.61

0.57

0.4

0.3

0.2

Cau tu chinh 2

0.11

0.0

-0.11

-0.2 T T T T T T T
-04 -03 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 0.5
Cau tu chinh 1

Hinh 4: Trong sé ciia ham lwong kim logi trong 2 cau ti chinh ban dau.

Két qua PCA dbi vai nong d6 caa 9 kim loai tai 6 dia diém (hinh 4, bang 6) chi ra
rang tir 9 bién ham lugng cua 9 kim loai ban dau ta c6 thé gop thanh 3 thanh phan chinh
Vi tri riéng mdi cau tir déu Ién hon 1 va tong phuong sai tich liy 1én téi 75,2%. Nhu
vay viéc quy 9 kim loai vé 3 thanh phan chinh PC1, PC2, PC3 la hoan toan phi hop va
c¢6 y nghia thong ké. Tuong wng véi 3 PC 1a 3 nhém kim loai véi 3 ngudn phat tan chi
yéu cuia cac kim loai ning trong méi truong: (1) Nhém cac kim loai Cu, Pb, Cd, Mn ¢6
trong s6 Ién hon 0,4 & PC1 (chiém 35,4 % phuong sai tich liiy) déu c6 tinh twong quan
cao vé ham luong (tuy Mn ¢6 thap hon chi twong quan véi tri sé P < 0,05) dugc du
doan déu gay ra do c4c hoat dong cua con nguoi, dic biét san xuat cdng nghiép thai vao
moi truong va lang dong ¢ tram tich séng. Trong khi Cd, Mn chiém phan Ién trong céc
pha trao d6i, cacbonat thi Cu, Pb lai c6 ti trong cao trong pha hitu co trong tram tich [3].
Tuy nhién, Mn dugc coi 1 nguyén té c6 san trong tram tich. Nhém nay chiu anh hudng
bai cac hoat dong cua con nguoi, ; (2) Nhdm cac kim loai Fe, Ni va Cr la nhitng kim
loai c6 trong s6 1on trong PC2 (chiém 61,4% phuong sai tich lily). Pay ciing 1a cac kim
loai c6 mbi twong quan ham lugng cao, dong thoi ching ciing ¢6 ham luong 16n trong
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pha lién két véi 16p khoang/sét sillicat hay d4 me tram tich. Nhom nay dwoc coi 1 bat
nguon tir tu nhién [1, 3]. Nhdm 3 chi c6 trong s6 ham luong Co 1a dong gop dang ké
vao PC3 (chiém 13,9 % tong phuong sai). Day ciing 1a kim loai c6 % ton tai trong pha
cacbonat va Fe-Mn oxit kha cao.
4. KET LUAN

Ki thuat chiét phan doan duoc sir dung dé nghién ctiu su dich chuyén va trao doi
ctia cac pha lién két caa kim loai nang trong tram tich cot tai hé thdng séng tinh Hai
Duong. Két qua phan tich pha lién két kim loai vai tram tich cot chi ra rang nhém kim
loai Cd, Cu, Pb va Mn c6 nguy co anh huéng méi truong cao do c6 ham lwong Ién nam
trong pha trao d6i. Nhitng kim loai nhu Cd, Co, Mn, Cu, Ni va Pb chiém phan 16n trong
pha cacbonat vi ching ¢ ai luc 16n véi cachonat va cd thé két tu véi cac chit khoang
khéc lang xuéng tram tich. Nghién cau nay cho biét cac chat keo Fe-Mn oxit dong vai
trd quan trong trong viéc két hop voi hau hét cac kim loai, dac biét Zn, Fe va Co. Cd
duoc coi 1a mot trong nhitng nguyén té dé trao ddi va ciing 1 nguyén t6 dé gay doc va
anh huong méi trudng nhat. Két hop s dung phuong phap phén tich trong quan va
thanh phan chinh, c6 thé chia thanh nhitng nhém ngudn phat thai chinh trén hé théng
song tinh Hai Duong, bao gom: (1) nhém bat ngudn tir hoat dong ciia con ngudi: Cu,
Pb, Cd va Mn ; (2) nhdm bat ngudn tir ty nhién: Cr, Fe va Ni ; (3) nhém kim loai ning
nguon goc khong rd rang: Zn, Co.
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