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Su phan bo ham lugng kim loai ning trong nudc 16 rong trong
tram tich tai mdt s6 diém thudc hé thong song tinh Hai Duong
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Nhan ngay 08 thang 7 nam 2016
Chinh stra ngay 09 thdng 8 nam 2016; Chap nhan dang ngay 01 thang 9 nam 2016

Tém tit: Sy phit trién ctia san xuat cong nghiép, nong nghiép, cdc lang nghé tiéu thi cong nghiép
tai tinh Hai Duong da phat thai cdc kim loai nang vao ngudn nudc mit, tich liy lai & trAm tich va
phét tan trd lai vao moi truong nudc theo thoi gian. Do vay, nghién ctru nay da tap trung vao xac
dinh ham lugng kim loai ndng trong nudc 15 rong trong tram tich tai 12 diém trén cac song 16n nhod
khac nhau thu¢c tinh Hai Duong vao 2 dot khac nhau béng thiét bi peeper dé xdc dinh duoc su
phén bd ham Iugng cac kim loai ndng Fe, Mn, Zn, Co, Cu, Cd, Cr, Pb, Ni trong trong mdi trudng
nudc 18 rdng trong tram tich séng. Két qua nghién ctru cho thiy ham lwong kim loai trong nudc 16
rong kha cao, nhit 12 cdc kim loai Fe, Mn, Zn (c& ppm) trong d6 ndng dd trung binh ciia Fe tai tat
ca céc diém g?ip 1,39 14n so véi QCVN 08/2008 mirc B1, cac kim loai Pb, Cd, Co, Ni, Cr c6 ham
luong thap, déu chua vuot qud 50 ppb. Cic diém duoc cho 1a tich liy lugng 16n Cu, Pb, Zn trong
tram tich 12 khu vuc gin cong xa thai nha may, dap nudc. Banh gid két qua phan tich qua hé
sd twong quan Pearson (R) cho thidy mot s6 cip kim loai ¢6 méi tuong quan thuén rat cao,
1udn c6 xu hudng lién két véi nhau trong moi trudng tram tich nhu Fe-Mn, Co-Fe, Cd-Pb. Xic
dinh ham luong kim loai trong nu6éc mat theo do séu ciing cho thiy kim loai thuong tich tu
nhiéu tai 16p nuéc day tiép xtc v6i bé mat trAm tich, nhém Fe, Mn, Zn c6 ndng do 16n nhat,
cang xa vi tri d6 thi nong d6 kim loai giam dan, ngoai trir Cr khong tuan theo quy luat d6. Két
qua phan tich thanh phan chinh (PCA) chi ra 3 ngudn chinh phat thai 9 kim loai nghién ciru
vao nudc chiét 16 réng theo 3 nhém sau: (1) khong rd nguyén nhan: Co, Cr, (2) ty nhién: Fe,
Mn, (3) con nguoi: Pb, Cd, Zn.

Tir khod: Nuéc chiét 16 réng, kim loai nang, hé thong song Bac Hung Hai, séng cau dia phén tinh

Hai Duong.
1. Téng quan chi s6 chat lugng nudc WQI tai cac dia diém
quan tric da sb 1a cao, dugc ddnh gid tdt [1].
Theo coéng bd cia Tong cuc modi trudong Tuy nhién trong nhitng nim gan day, do nhiéu
hang nam, luu vyc séng Cau tinh Hai Duong c6 nguyén nhan trong d6 c6 sy phat thai cua cac
khu cong nghiép, cum cdng nghiép, cac khu do
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chin nudi va nudi trong thiy san... lam ngudn
nude ¢6 ham lugng kim loai ndng kha cao [1].
Vi vdy nghién ctru, theo doi chit lugng nude va
tich tu kim loai nang trong trAm tich trong h¢
thdng song ngoi tinh Hai Duong gép phan dua
ra cic danh gid, dy bdo, canh bdo su 6 nhiém
nudc cia cic con sdng, hudng tdi mdi trudng
xanh, va bén vimng.

Dé nghién ctru nudc chiét 16 rdng, c6 mot
5O phuong phéap phé bién nhu khuéch tdn cén
bang trong mang moéng (DET), phuong phép
gradient khuéch tdn trong mang mong (DGT)
hodc str dung peeper. V&i phuong phap DET,
kim loai tir nudc chiét 16 rdng s& khuéch tan
vao 16p gel cho t6i khi dat trang thdi cin bang
nong d9. Phuong phép nay cung cip thong tin
vé ndng do cua tit ca cic chat hoa tan, tuy
nhién né khd ciu ki va khong kinh té [2, 3].
Con v6i DGT, c6 mot 16p gel khuéch tin bang
acrylamide (kich thuéc 16 12 10nm) va duogc két
hop v6i mot 16p nhya Chelex ¢6 kha ning hap
thu lugng vét kim loai. DGT dugc ng dung
mot céch thanh cong trong viéc do ndng d6 cua
cdc kim loai khong 6n dinh trong nuéc, dat
ngap nude, nudc ngot va mdi trudng bién [3].
Tuy nhién, trong s6 cdc phwong phdp trén thi
phuong phdp dung peeper sit dung nudc deion
trong cdc khoang chtra mau la giai phdp hiéu
quéa nhét va thich hop nhit. K§ thuat 1y mau
nuée chiét 16 rdng bang peeper di dem lai
nhitng thudn loi rat 16n dé nghién ctru kim loai
ning trong nudc va tram tich, khic phuc téi da
céc nhugc diém cia cdc phuong phép khéc nhu:
lay duoc mau trong tat ca céc loai trim tich ran,
mém, nhdo va moi trudng nudc ddy ma khong
gdy nhiém bén trong qu4 trinh 1dy mau [4].

Trong nghién ctu nay, ham lugng 9 kim
loai nang g6m Fe, Mn, Zn, Co, Ni, Cu, Cd, Cr,
Pb trong méi truong nudc mat tai 12 dia diém
lay méu va trong cdc phan doan khac nhau theo

do siu 16 rong trong peeper dugc phan tich
bang phuong phép khdi phd cao tan plasma
cam ung (ICP - MS) tir d6 danh gid mtc d6 6
nhiém va xu huéng phan bd kim loai ning tai
céc dia diém quan tric ciing nhu so bo ddnh gid
mdi tuong quan giita chiing két hop voi phan
tich thanh phan chinh (PCA) cho phép budc
dau du dodn dugc ngudn gbc cla ching trong
mdi trudng.

2. Phwong phap nghién ciru
2.1. Héa chdt

- Trong qud trinh 1am thuyc nghiém tit ca
céc héa chit déu s dung loai tinh khiét phan
tich, siéu tinh khiét phéan tich va pha ché bang
nudc cit deion (siéu sach) do dan 18,2 MQ.

- Dung dich chuan gdc 1a dung dich chuin 9
nguyén t6 ham lugng 10 pg/ml trong HNO;
5%. Nha san xuét PerkinElmer, san xuét theo
tiéu chuén ISO 9001, han st dung 15/5/2017.

- Dung dich chuan lam viéc chira dong thoi
céc kim loai c6 ndng do tir 4 dén 200 ppb, riéng
sat tir 8 dén 400 ppb, dugc pha lodng tir dung
dich chuan géc hdn hop cia Merk st dung
HNO; 2%.

- Khi nito sach 99,999% dung cho qua trinh
suc dudi khi oxi ra khoi binh chita peeper.

2.2. Dung cu, thiét bi

- Qua trinh 1dy mau nudc chiét 16 rdng st
dung peeper kiéu Hesslein [5] loai thiét ké mot
mit (hinh 1). M6i peeper ¢ kich c¢& (dai x rdng
X cao) tuong ung 66 cm x 16,5cm x 2,5cm.
Trong peeper c¢6 chira 50 cip budng mau véi
khodch cédch 16 = 1,2 cm, thé tich mdi budng
méiu 1a 5,85 ml. Tong thé nudc chiét 16 rong
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trong mdi peeper c6 thé thu dugc 1a 585 ml.
Peeper sit dung loai mang trao ddi
Poly(ethersulfone) 0,2 pm nhap khiu tir My.
Pay 1a loai mang bén, mong, dai, khong bi vi
khuén an, kich thudc 186 nho, chi cho ion kim
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loai c6 kha nang trao ddi va dé dat trang thai
cin bang. Mang dugc dat giita 2 16p peeper va
¢ dinh bﬁng 73 6c¢ vit nhua PMM. Vi khuén va
céc hat ran c6 kich thudc 16n hon déu bi giit lai
O ngoai.

s

JIX Y

73 bc vit

100 budng mau véi thé tich mdi budng 1a 5,85ml

Hinh 1. Thiét bj ldy mau nuéc 15 rdng trong tram tich (peeper).

- Thoi gian cin bang ham lwong kim loai
bén trong peeper va mdi trudng tram tich Ia
khoang 20 ngay [4]. Dich bé vao budéng miu
cia peeper 1a nudc deion (loai d6 dan <
18,2MQ) l3p mang cin than va bao quan peeper
trong thing dyng nudc deion, suc dudi oxi c6
trong thiing bang khi nito sach 99.999% trong 1
tudn. Khi dwa ra ngoai hién truong phai can
than trdnh 1am mat dich bén trong peeper.
Peeper ddt ngoai hién trudng bang céch cim
siu 40cm vao long tram tich xudi theo dong
chdy ctia cdc con sdng, vudng gbéc v6i mat nudc
loai bo di tdi da anh hudng cta dong chay va
rdc thai. Céc peeper duoc dénh déu bang vi tri
va toa do ciing dy ndi 1én bd dé thuén 1oi cho
viéc thu hoi. Sau khi liy peeper 1én, tinh tir vi
tri mat bun xudng, ct 3 6, & hai bén 14y gop
chung thanh mot mau dén hét.

- Thiét bi phén tich céic kim loai nang: ICP-
MS Elan 9000 Perkin Elmer tai Khoa Hoéa,
Trudong BPH Khoa hoc Tu nhién, PH QGHN

2.3. Vi tri ldy mdu

Lua chon 12 dia diém léy mau trén 2 hé théng
song chinh cta tinh Hai Duong (nam cudi luu vic
séng Cau) 1a song Thai Binh va song Bac Hung Hai.
Mau phan tich dugc 1iy vao 2 mita khic nhau. Dot 1
liy mau ngay 20/3/2015 (miia dong) tai cic diém:
S$23, S24, S25L1, 826, S29, S34 (ki hiéu ngdi sao
trén ban do). Dot 2 ldy ngay 01/9/2015 (mira he) tai
céc diém: S5, S11, S15, S22, S25L.2, S31 (ki hiéu
duong tron trén ban d6). Bén diém thudc hé thong
song Thédi Binh gém S5, S11, S15, S22 con lai 8
diém S23, S24, S25L1, S26, S29, S34, S25L.2, S31
thudc hé théng séng Bic Hung Hai. Ban do cic vi
trf 1dy mau duoc biéu dién ¢ hinh 2 va bang 1.
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Béng 1. Thong tin vé vi tri 1dy mau nudc 16 rdng tai tinh Hai Duong

Kihiéu BDiém léy mau Toa d0 dia li Miéu ta (tir bo sdng: tir cau)
S23 Cau Cam Giang N: 20°58'3.96" E: 106°10'4.34" (8m : 30m)
S24 Cau Gh¢, Cam Giang N:20°56'14.88" E: 106°12'39.26" (5m : 30m)
S25L1  Cau Cgy, Binh Giang N: 20°54"16.08" E: 106°13'53.20" (6m : 60m)
S26 Cau Cat, Hai Duong N: 20°55'50.98" E: 106°19'41.75" 20m tir bo sdng
S29 Céu Neo, Thanh Mién N: 20°46'55.61" E: 106°14'35.79" (7m : 70m)
S34 Céu Van, Tt Ky N: 20°48'57.02" E: 106°24'6.98" (7m : 60m)
S5 Cau Pha Lai, Chi Linh N: 21°6'10.53" E: 106°17'51.84" Gan cira xa thai nha may
nhiét dién Pha Lai
S11 Phi Thdi, Kim Thanh N: 20°57'48.70" E: 106°31'51.77" 500m tir song Van
S15 CCN Lai Vu, Nam Sdch ~ N:20°59'38.24" E: 106°24'37.19" Gan khu cong nghiép Lai Vu
S22 Tién Phong, Thanh Mién ~ N:20°42'1.12"  E: 106°15'9.65" Khu tap két tau khai théc cat
S25L2  Cau Ke Sat, Ke Sat N: 20°54'54.25" E: 106° 8'57.66" 5m tr bo s6ng
S31 Cau Hiép, Ninh Giang N: 20°45'50.36" E: 106°17'13.91" 70 m tir cau
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Hinh 2. Ban do vi trf va ban do song cta cic dieém lay mau.

2.4. Phuong phdp phan tich kim loai nang va tich tong ham luong 9 kim loai ning Fe, Mn,
xte li s0 liéu Zn, Cd, Co, Cu, Cr, Pb, Ni trén h¢ ICP — MS
Elan 9000 Perkin Elmer (bang 2).

Sé litu duoge tdp hop trén Excel va phan
tich bang phan mém Minitab 16. Panh gid

Mau nudc mat duoce thu thap, bao quan dua
theo tiéu chuan TCVN6663-3:2008 [6] va phan
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tuong quan ciia cdc cip kim loai theo hé sb phit tan kim loai ning tir tram tich vao nudc
turong quan Pearson v6i muc ¥ nghia théng ké 16 rdng theo k¥ thuat phan tich thanh phan
Pa= 95% dong thoi xdc dinh ngudn gdc chinh chinh (PCA).

Béng 2. Céc thong s6 phan tich ciia hé thiét bi ICP-MS

Thong s Gia tri Thong so Gia tri

(le;)g sudtcugncao tan 4wy S8 1an quét khéi 20 1in

Luu luong khi mang 0,9 L/phiit S6 lan do lap 3 lan

Iﬂﬁ:;;igng Artao 15 L/phiit Do sau plasma Chinh i wu

Thé thau kinh ion 6,5V Toc d6 bom rura 48 vong/ phut

Thé xung cap 1000V Toc d6 bom mau 26 vong/ phiit

gflcé quét pho trudng tl Auto theo m/Z Ciéc thong sb khéc Auto

Béng 3. Gi6i han phat hién (ppb) cta tirng kim loai nang trén h¢ ICP-MS (IDL)
Kim loai Cu Pb Cd Zn Fe Co Ni Mn Cr
IDL (ppb) 2,1 1,8 0,8 5,6 19,9 2,0 2,6 2,3 2,9
Béng 4. Ham lugng (ppb) kim loai ning trong nudc chiét 16 rdng
PIEM Cu Pb Cd Zn Fe Co Ni Mn Cr

S23 8.8 140 0,1 113,7 44600 4,7 7,8 3149,3 6,9
S24 14,5 6,7 0,3 1447 3370 2,7 14,7 414,7 3,5
S25L.1 8,9 0,3 5,5 1954 22600 2,0 12,1 2907,9 2,1
S26 19,2 293 0,5 167,1 48030 10,6 14,8 4339,3 6,6
S29 155,0 50,0 0,8 263,5 39000 13,5 36,8 7180,6 10,3
S34 7,6 5,5 0,2 154,9 13800 2,8 5,5 1830,6 1,9
S5 63,9 14,0 34 582,2 11000 3,3 27,3 884,5 3,8
S11 57,3 10,7 03 112,2 3510 1,2 7,8 307,8 2,4
S15 22,8 9,9 0,4 50,4 785,6 1,3 15,9 315,7 2,1
S22 12,1 5,1 0,1 32,6 2220 0,5 4,0 644.,4 1,1
S251.2 18,9 185 0,1 43,2 2440 1,3 5,2 518,9 0,8
S31 26,3 14,5 0,7 56,5 820,4 1,3 7,1 311,4 1,5
Max 155,0 50,0 5,5 582,2 48030 13,5 36,8 7180,6 10,3
Min 7,6 0,3 0,1 32,6 785,6 0,5 4,0 307,8 0,8
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3. Két qua va thio luan

3.1. Bdnh gid ham luong trung binh cua kim
logi nang trong nuoc L6 réng trong tram tich

Nong do trung binh cua timg kim loai trong
s6 9 kim loai nang phén tich tir tat ca cdc miu
nuéce 16 rong theo d6 sautrong tram tich tai mdi
diém 14y mau sau khi phan tich dugc trinh bay
trong bang 4.

Tir két qua phan tich tong ham lugng timg kim
loai nang tai mdi diém cho théy r?mg, tai cac diém
$29- cau Neo,Thanh Mién ; S26 — cau Cét déu c6
ham lugng cao cic kim loai Cu, Pb, Co, Ni, Mn,
Cr. Diéu nay c6 thé duoc giai thich:

Tai ciu Neo, Thanh Mién, peeper duoc dat
trude dap diéu tiét nude 70 m nén viée tich liy
16n kim loai ning tai diém S29 c6 thé nhin r5.

Diém dit peeper tai cau Céat, TP Hai Duong
1a noi gan mot cong xa thai ciia TP. Hai Duong,
tap trung cdc nha be va qudn an ndi trén mit

song. Do vay, hién tuwong tich llly kim loai nang
tai day vdi ham luong kha cao.

Tuy nhién, cic diém S15 va S31 c6 ham
luong kim loai thap, & 2 diém nay ngay ca ham
luong sit cling rat thap. Ham luong sit va
mangan & cdc diém trén séng Thai Binh (S5,
S11, S15, S22) kh4 thap so véi cdc diém trén hé
thdng séng Bic Hung Hai (cdc diém con lai).

Trong s6 9 kim loai ning trong nghién ciru
nay, Fe va Mn c6 ham lugng c& 300ppb —
45ppm. Tuy vay, tir cdc nghién ctru trude [7, 8]
cho thay, Fe va Mn la nhitng kim loai ¢6 mat
san trong 16p tram tich sdng nén ching dugc
coi ¢6 nguodn gdc tir thién nhién. Cac kim loai
Zn, Cu, Pb v&i ham lugng kha cao tai cic diém
nghién ciru S5, S29 — 1a nhing diém gan cong
xa thai cia nha mdy Nhi¢t dién Pha Lai, Chi
Linh va g?ln dap xa thai. Cic kim loai dugc
phan vao nhém c6 ham luwgng khong cao nhu
Cd, Cr, Co va Ni déu chwa vugt qua 50 ppb.

Béng 5. Nong d6 Cd, Cr, Cu, Ni, Pb va Zn trong nudc 16 répg tir hé thong song tinh Hai Duong
va cdc con song khac trén the gidi

Dia diém song Nong d6 16n nhét (ug/L)

Tai liéu tham khao

Cd Cr Cu Ni Pb Zn

H¢ thong song tinh 5,5 10,3 155,0 36,8 50,0 582,2 Nghién clru nay

Hai Duong, VN

Soéng Xiao, TQ 1,53 162 61,8 32,2 40,3 252 Xiaolei et al. [9]

Séng Wangyang, TQ 1,35 257 77,3 35,9 30,8 174 Xiaolei et al. [9]

Séng Shaocun, TQ 0,779 86,2 123,1 32,2 47,8 281 Xiaolei et al. [9]

Soéng Xiangjiang, TQ 16,7 43,9 74,5 417 Han et al. [10]

Song Liao, TQ 0,9 5,7 2,22 59,5 Deng et al. [11]

Song songhua, TQ 154 167 357 56 Zhu et al. [12]

Song Liao, TQ 1,24 30,1 17 10,3 18,2 27,8 Bu et al.[13]

Song Delue, Phip 7 16,5 11,9 115,6 112,1 Lourino-Cabana et
al.[14]

Song Meuse, Ha Lan 0,135 5,597 12,74 6,84 27,73 Van Den Berg et al.[15]

Cua sdng Tagus, Bd 6,5 10,7 28,5 915 Santos-Echeandia et

Pao Nha al.[16]

H Dose, My 0,9 13 2 38,2 14,9 Balistrieri et al.[17]

Song Leie, Bi 0,16 3 8,7 1,3 46 Gao et al.[3]

H6 mudi 16n, My 33 50,7 22,1 1,8 Carling et al.[18]
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Nong do cta cdc kim loai ning ¢ nghién
ctru nay dugce so sdnh vai cac nghién cuu trude
tai cdc con song khac nhau trén thé gi6i (Bang
5). Tir bang so sanh, ching ta c¢6 thé nhin thiy
10 rang nong d6 ciia hau hét cic kim loai & hé
thdng séng tinh Hai Duong ¢6 ham lugng cao
hon so v&i céc con song trén thé gidi. Ham
luong Cu, Zn va Ni trong nuée 16 rong tai hé
thdng séng Hai Duwong dic biét cao hon trong
nuée 16 rdng tai cdc con song khéc trén thé gidi.
Trong khi d6, Cr lai c¢6 ndng d6 thap hon so véi
cac con song khac. Ham lugng cao cua kim loai
Cu, Zn va Ni trong nudc 18 rdng chi ra rang tinh
Hai Duong vdi sy phat trién cong nghiép va qud
trinh d6 thi héa nhanh dan t6i tinh trang & nhiém
bdi cac hoat dong clia con ngudi (nhéan tao).

3.2. Ddnh gid twong quan ham lwong cua cdc
kim logi theo diém va theo cap nguyén to

Két qua phan tich h¢ s6 twong quan Pearson
R cua cac cap kim loai tai ting diém duoc thé
hién ¢ hinh 3.

Cap kim loai Fe-Mn tuong quan cao & ca
12/12 diém cho thiy tinh lién két chit ch& cua
ching va cling xu huéng phan bd cia 2 kim loai
nay trong moi truong. Tinh twong quan cao
cling thiy & cdc cap kim loai khdc nhu Co-Fe
(10/12 diém), Cd-Pb (9/12 diém), Zn-Cd va
Mn-Co ciing ¢6 8/12 diém. Nguoc lai céc cip
kim loai it thdy c6 su tuong quan 1a Fe-Cu, Mn-
Cu, Mn-Cd, Fe-Zn, Mn-Zn, Ni-Fe déu c6 2/12
diém cho thdy ching c¢6 twong quan thudn, hodc
Mn-Pb, Fe-Cd, Mn-Ni ciing ¢6 3/12 diém tuong
quan thun. Tinh chit twong quan nhiéu hay it phan
4nh xu huéng bién ddi cia ching véi nhau trong
mbi truong. Cu thé tai timg diém tinh twong quan
ctia céc cip kim loai duoc thé hién & Hinh 3.

Sédiémmongquan
1z

10 -

Fe-Cu MNn-Ph Co-Cu MNi-Cu Pb-Cu
Mn-Cu Fe-Cd Fe-Pb Co-Pb Cd-Cu
mMn-Cd Mn-MNi Ni-Co cr-Pb Zn-Cu
Fe-Zn Cr-mMn Cr-Fe Cr-Cu
Mn-Zn Cr-Ni Ni-Pb
Ni-Fe Co-Cd

Co-Zn
Cr-Zn
Cr-Co

PO THI SO BIEM TUGNG QUAN CUA TUNG CAP KIM LOAI NANG TRONG NUGC CHIET L& RONG

N
III

Zn-Pb 2n-Cd Cd-Pb Co-Fe
Ni-Cd Mn-Co

cr-cd

MNi-Zn

mn-Fe  Ciap kim loai

Hinh 3. S6 diém twong quan ciia mdi cap kim loai trong nu6c chiét 16 rong.

3.3. Bdnh gid nguon goc kim logi ndng bdang
phan tich thanh phdn chinh

Phan tich thanh phan chinh (Principal
Component Analysis - PCA) 1a ky thuat phan
tich da bién, bién doi tap sb lidu tir n chiéu vé

khong gian it chiéu hon (thuong 12 2 chiéu theo
2 thanh phan chinh thtr nhét va thir hai). Chuan
héa tap sb liéu bang cach logarit héa gid tri ham
luong cac kim loai, loai bo gia tri bét thuong,
roi phan tich thanh phan chinh bang phin mém
Minitab 16. Két qua thu dugc & bang 6 va bang 7.
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Bang 6. Tri riéng va phuong sai tich luy
cua 3 PC dau

Bang 7. Trong s ham luong kim loai trong 3 PC diu

PC1 PC2 PC3
Thanh phan PC1 PC2 PC3 Log Cu -0,320 -0,337 0,312
Tri riéng 3,57 1,97 1,19 Log Pb -0,305 -0,155 0,620
. Log Cd -0,197 -0,286 -0,510
Phuong sai thanh phan 0,40 0,22 0,13 Log Zn -0,317 -0,121 -0,446
Phuong sai tich liy 0,40 0,62 0,75 Log Fe -0,332 0,513 -0,111
Log Co -0,403 0,212 0,161
Log Ni -0,335 -0,354 -0,132
Log Mn -0,273 0,569 -0,047
Log Cr -0,453 -0,094 -0,041
P06 thi trong s6 cua log Cu, ..., log Cr
0.6
log Fe
0.4
2 0.2
g
5
£ 0.0
g
-0.2
0.4 T T T T T T
-0.5 -0.4 -0.3 -0.2 -0.1 0.0
CAu tir chinh thir nhét

Hinh 4. Trong s6 ciia logM trong 2 cdu tir chinh ban dau (M: kim loai ning).

Béng 8. Két qua phan tich thanh phan chinh

% phuong  Kim loai
sai tich lliy
Thanh phan khac 40 Co, Cr
Thanh phan ngudn ty 62 Fe, Mn
nhién
Thanh phﬁn nguén con 74,8 Pb, Cd,
nguoi Zn

Két qua phén tich bang PCA dbi véi nong do
ctia 9 kim loai (hinh 4, bang 8) cho thdy rang,
khi tinh dén cau tir thir 3 thi phan trim tich liiy
1én t6i 74,8% véi tri riéng céc ciu tir déu 16n
hon 1. Nhu vy viéc quy 9 kim loai vé 3 thanh
phan chinh PC1, PC2, PC3 1a hoan toan phit hop
va ¢6 ¥ nghia thong ké. Tuong tmg véi 3 PC1a 3

nhém kim loai véi 3 ngudn phét tan cha yéu cua
céc kim loai nang trong mdi truong: (1) Nhém
thanh phan khong ro ngudn géc gdbm kim loai
Co, Cr v6i 40% phuong sai tich liy; (2) Nhém
thanh phan ty nhién véi 62% phuong sai tich
lily. Nhém 2 gdom Fe va Mn la nhitng kim loai
c6 nhiéu trong pha Fe-Mn oxit tram tich bat
ngudn tir ty nhién [7, 8]; (3) Nhém thanh phan
con ngudi gom kim loai Pb, Cd, Zn véi 74,8%
phuong sai tich lity. Pb, Cd, Zn chiém phan 16n
trong céc pha trao ddi, pha cacbonat trong trim
tich [8] nén chiu anh hudng bdi cic hoat dong
clia con ngudi, ddc biét san xuat cong nghiép.
Déi voi kim loai Cu va Ni ¢6 mirc d6 déng gop
gin bang nhau ¢ ca 3 PC ching to viéc tim ra
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ngudn gbc phat tan Cu, Ni rat phuc tap, c6 thé
thdy rang khong phai chi c6 mot ngudn gdc phat
tdn ma c6 nhiéu ngudn ciing pht tan.

4. Két luan

Sy phan b ham luwong kim loai trong nudc
16 rdng trong trAm tich dugc nghién ctu tai hé
thong sbéng tinh Hai Duong va chi ra rang ham
Iwong kim loai ndng kha cao tai cic diém xa thai
cua cdc nha may va khu cong nghiép nhu nha
mdy nhiét dién Pha Lai - Chi Linh..., dac bict 1a
cdc kim loai Fe, Mn, Zn (c& ppm). Tuy nhién,
céc kim loai Pb, Cd, Co, Ni, Cr lai c6 ham lugng
thip déu chwa vuot qua 50 ppb. Bing phuong
phép phan tich twong quan Pearson, cdc cap kim
loai ¢c6 mdi twong quan thuan rat cao nhu Fe-
Mn, Co-Fe, Cd-Pb, Zn-Cd va Mn-Co va cic cdp
kim loai lai rat it twong quan v6i nhau nhu Fe-
Cu, Mn-Cu, Mn-Cd, Fe-Zn, Mn-Zn, Ni-Fe. Két
hop st dung phuong phdp phén tich thanh phan
chinh, c6 thé chia thanh 3 nhém ngudn phat thai
chinh trén hé théng soéng tinh Hai Duong, bao
gom: (1) nhém kim loai ning ngudn gdc khong
ro rang: Cr, Co; (2) nhém bét nguén tur tu nhién:
Fe, Mn; (3) nhém bt nguén tr hoat dong cua
con nguodi: Pb, Cd va Zn.
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Distributions of Heavy Metals in Sediment Pore Water
of River Systems in Hai Duong Province
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Abstract: The development of industrial and agricultural as well as handicraft village’s
productions at Hai Duong province has gradually released a huge amounts of heavy metals into
surface water, accumulated into sediment and exchange into pore water over time. Hence, this study
have concentrated on determining the heavy metals concentration in sediment pore water at twelve
sites in two campaigns by dialysis samplers - peeper to obtain the metal distribution patterns in Hai
Duong’s river sytems. The results of nine heavy metals Cu, Pb, Cd, Ni, Zn, Fe, Co, Mn, Cr
indicated that the proportions of heavy metals concentrations in pore water were quite significant,
especially for Fe, Mn and Zn. However, Pb, Cd, Co, Ni and Cr concentrations were lower than
50ppb. High accumalation of Pb, Cd, Co, Ni anh Cr was observed in the sites near drainage sewage
and industrial factories. Based on the results of Pearson (R) correlation analysis, there were some
pairs of heavy metals with high positive-correlation such as Fe-Mn, Co-Fe, Cd-Pb. The
concentrations of heavy metals in depths also showed that the high accumulation of these metals
was recognized in the bottom layer of surface water. Principal component analysis (PCA) revealed
that three groups: (1) combined component consisting of Co, Cr; (2) the Fe, Mn derived from
natural geological sources - lithogenic component; (3) the Pb, Cd and Zn resulted from originally
anthropogenic sources, including river input, city runoff and port discharge.

Keywords: Pore water, heavy metals, Bac Hung Hai river, Cau River basin — Hai Duong.



