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Tém tit
Trong nghién citu nay, trinh bay két qua phan tich ham heong tong va dang
lién két kim logi ngng As, Hg, Pb, Cd trong tram tich tang mdt cira Ba Lat. Két qua
nghién civu cho thdy: Ham lwong tong sé As, Hg, Pb va Cd trong tram tich cira Ba
Lat tudn theo thir t: Pb>As>Hg>Cd. Cu thé, As: 7,09 - 19,10mg/kg, Hg: 0,65 -
0, 68mg/kg, Pb: 20,04 - 45,67mg/kg va Cd: 0,21 - 0, 46mg/kg, trong do asen ton tai
chu yéu o dang cdn duw hay ¢ dang co san trong tw nhzen nam trong cdu triic tram
tich (F5: 69,30% - 90,11%), thuy ngdn ton tai chii yéu & dang lién két véi hitu co
(F4: 66,13 - 85,51%), chi ton tai chii yéu & 3 dang, dé la dang lién két véi chat hitu
co (F4:31,48 - 39,17%), dang lién két vdi sdt - mangan oxit (F3:9,71 - 36,60%) va
dang cdn du (F5:19,62 - 32,65%), cadmi ton tai chii yéu ¢ 2 dang, dé la dang lién
két voi cacbonat (F2: 25,54 - 66,56%), dang lién két oxit sdt - mangan oxit (F3:
13,58 - 57,85%) so vdi ham lieong tong.
Tir khéa: Cira Ba Lat; Tram tich; Dang lién két; Kim loai nang
Abstract
Determination of total content and chemical forms of As and some heavy metals
Hg, Pb and Cd in surface sediments from Ba Lat estuary

In this study, the results of analyzing total content and chemical forms of heavy
metals As, Hg, Pb, Cd in Ba Lat estuarys sediments are presented. The results
show that the total content of As, Hg, Pb and Cd in Ba Lat estuary s sediment is as
follows: Pb> As> Hg> Cd. Specifically, As: 7,09 - 19,10 mg/kg, Hg: 0,65 - 0,68
mg/kg, Pb: 20,04 - 45,67 mg/kg and Cd: 0,21 - 0,46 mg/kg, in which arsenic exists
mainly in the form of residuals or in natural form in the sedimentary structure (F5:
69,30 - 90,11%); mercury exists mainly in the form associated with organic (F4.:
66,13 - 85,51%), lead exists mainly in three forms, they are the forms associated
with organic substances (F4: 31.48 - 39.17%), iron - mangan oxid (F3: 9,71 -
36,60%) and excess residue (F5:19,62 - 32,65%), cadmium exists mainly in two
forms, which are linked to carbonate (F2:25,54 - 66,56%), iron - manganese oxide
(F3: 13,58 - 57,85%) compared to the total content.
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1. Mé dau ¢0 hai cho strc khoé cua sinh vat va con

Kim loai ndng dugc biét dén la cac  nguol. Trong do, Asqlé nguyén nh’én gay
chét c6 doc tinh cao, bén vimg va kho  céc bénh ung thu bi€u mé da, phe quan,
phan huy trong moi truong. Cac nguyén  phoi, Hg dugc bi€t dén véi doc tinh tac
to nay & ham luong rat nho da &nh huéng  dong dén than, hé than kinh trung uvong,
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r6i loan tiéu hod; doc tinh cuia Pb tic
dung 1én hé thong enzim gay rdi loan co
thé; Cd xam nhép vao co thé can thiép
vao cac qua trinh sinh hoc, cic enzim
lién quan dén kém, magie va canxi, gay
tén thuong dén gan, than, gdy nén bénh
lodng xuwong va bénh ung thu [2].
Trong vai thap nién tr¢ lai day, ¢
Viét Nam véan dé 6 nhiém kim loai nang
dugc hét sirc quan tam, chi y. Nguyén
nhan 1a do thuc trang xa thai c6 chtra
kim loai nang tir cdc nganh cong nghiép
ra moi trudng va tich tu trong tram tich
tai cac ngudn nude. Tram tich ving cta
song ven bién chiu nhiéu bién dong vé
dac tinh ly hod cua moéi trudng nudc.
Vung cira song ven bién 13 noi giao
nhau gitta ngudn nude tir luc dia d6 ra
theo luu vuc song, mang theo cac chét
6 nhiém tir cac hoat dong ctia con nguoi
nhu chit thai cong nghiép, chat thai sinh
hoat, hoat dong khai thac khoang san,
hoat dong néng nghiép,... Ngudn nudc
tir luc dija c6 méi trudng pH thap (6,5
dén 7,5) va nudc ngoai dai duong do
song dua vao c6 moi truong kiém nhe
pH cao (7,5 dén 8,5), tai diém giao nhau
nay cac kim loai nang két tua dang keo
va dugc hép phu trén céc hat vat chét lo
limg ling xudng day. Do vay, ham lugng
kim loai nang trong trim tich ctra séng
ven bién thuong cao hon so véi tram
tich song va trdm tich dai duong [6].
Cura Ba Lat thudc dia phan hai tinh
Nam Dinh va Thai Binh, nim & phia
Nam ving chau tho song Hong, 1a noi
con song Héng db ra vinh Bic B0, mdi
truong nudc va trdm tich cla cira song
nay chiu tdc dong manh mé bédi nguén
thai tir cac hoat dong kinh té - xa hoi,
khai thac khoang san, hoat dong cong
nghiép, nong nghiép, hoat dong van tai,
du lich,...tur trong luc dia dua ra. Hang
nam, luong chat rin lo ling duoc song
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Hodng dua ra bién khoang 130 triéu tan/
nam [1] va su gia tang ham lugng cac
kim loai ning trong trdm tich ving ctra
song ven bién da dugc chimg minh 1 ¢6
nguyén nhan tir cdc hoat dong cta con
nguoi trong luc dia.

Céc nghién ctru trong nudc da chira
co sy tich luy ham lugng kim loai nang
trong tram tich vung ctra song ven blen
[1, 3], tuy nhién cac nghién ctru chu yéu
danh gia ham lugng tong cta cac kim loai
nang trong tram tich. P& lam r& muc do
anh hudng cua cac kim loai nang trong
tram tich dén h¢ sinh thai thuy sinh ving
ctra song ven bién, can c6 nghién ctiru vé
dang tdn tai cua cac kim loai trong tram
tich. Trong nghién ctru nay xéac dinh cac
dang lién két cua As, Hg, Pb va Cd trong
tram tich bé mat cira Ba Lat.

2. Dung cu va phwong phap
nghién ciru
2.1. Héa chit, dung cu, thiét bi:

Hoa chat: Cac héa chét sir dung
goém: chit chuan As, Hg, Pb, Cd ndng
do 1000 mg/l ctia Merck, axit HCI, axit
HNO,, nu6e cit 2 1an. C4c hoa chét déu
thuoc loai tinh khiét phén tich PA.

Dung cu, thiét bi: Thiét bi phan huay
mau CEM-Model MARS 6 ctia M§, may
ICP-MS Agilent Technologies 7693, cac
dung cu thuy tinh phuc vu phén tich va
thi nghiém. Céc thiét bi va dung cu déu
duogc ngam rira k¥ bang HNO, loang va
trang bang nudc cét hai 1an.

2.2. Phwong phdp nghién ciru

Téng s6 mau trim tich thu thap 1a
06, thoi gian thu mau ngay 10 thang 4
nam 2017, vi tri léy mau dugc dinh vi
béng thiét bj GIS cam tay, cu thé dugc
chi ra trong bang 1. Mau duoc liy ¢ do
sau tir 0 - 10cm, dugc bao quan lanh dé
vén chuyén vé phong thi nghiém.
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Bdng 1. Toa d¢ vi tri cdc diém ldy mau tram tich

STT Ky hi¢u miu Toa d6
1 TTI 20°15°11,5"N; 106°35°25,7°E
2 TT2 20°15°10,8”N;106°35°26,2"E
3 TT3 20°15°10,1”N; 106°35°37,8”E
4 TT4 20°15°13,2"N; 106°35°45,7°E
5 TTS 20°15°10,7°N; 106°35°43,7°E
6 TT6 20°15°2,9”N; 106°35°32”E

Mau dugc lam kho bang thiét bi
dong kho Labcoco trong moi trudng N,
nghién min qua ray dé dugc kich thuoc
hat nhé hon 0,05 mm.

Xac dinh ham lugng tong As, Hg,
Pb, Cd trong miu trdm tich nhu sau:
Can 1,0000 g mau kho di nghién min,
cho vao ng CEM Teflon, thém vao hdn
hop HF-HNO,-HCIO, theo ti 1¢ (10,0
ml HNO,, 5,0 ml HClO va 0,5 ml HF
dé pha trlet dé silicat), phan huy mau
bang thiét bang 10 vi séng CEM - My
Model MARS 6 trong 2 gid. Mau sau
khi phan huy loc va dinh mirc dén thé
tich xac dinh.

Xéc dinh céc dang cua kim loai
dugc chiét theo quy trinh chiét lién tuc
cai tién cua Tessier [4] theo cac budc
nhu sau:

Budc 1: Can 1,0000 g mau tram tich
thém 10,0 ml dung dich CH,COONH,
1M, lic lién tuc 1 gio & nhiét do phong,
ly tam thu phan dich chiét xac dinh dang
trao d6i (F1) cua cac kim loai, thu phin
can 1.

Budce 2: Phan can 1 thém 20,0 ml
dung dich CH,COONH, 1M da dugc axit
hoa dén pH = 5 bang aX1t CH,COOH,
lic 5 gio & nhiét do phong. Ly tam thu
phan dich chiét xac dinh dang lién két
v6i cacbonat (F2), thu phan can 2.

Buéc 3: Phan cin 2 thém 20,0 ml
dung dich NH,OH.HCI 0,04M trong
CH,COOH 25% (v/v) 6 95°C trong 5
gid. Ly tam thu dich chiét x4c dinh dang
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lién két v6i sat-magan oxit (F3), thu
phan cin 3.

Budc 4: Phan cin 3 thém 10,0 ml
CH,COONH, 3,2M trong HNO, 20%
(V/V) lic 0, 5 g10 nhiét do phong Thu
phan dich chiét x4c dinh dang lién két
v6i hitu co (F4), thu phan cin 4.

Budc 5: Phan can 4 thém 20,0 ml
hdn hop HCI: HNO, (dac) ty 1€ 3 1, xac
dinh dang can du nim trong cau triic
(F5).

Dung dich chiét thu dugc & bude 1,
2, 3, 4 sau khi da dugc v6 co hoa b?mg
HCIL:HNO, (dac) ty 1¢ 3:1, dich pha tong
va dung dlCh chiét budc 5 xac dinh ham
luong As, Hg, Pb, Cd bang thiét bi ICP-
MS Agilent Technologies 7693.

bé dam bao do tin cay va chinh xac
vé sb lidu phan tich, viéc kiém soat chit
luong va danh gia chét lugng phong thi
nghiém dugc thuc hién bﬁng cach sur
dung quy trinh chat chuin kiém soat,
dudng chuan véi cac diém chuén, phan
tich mau trang thudc thir, do thu hoi boi
mau thém chuan trong sudt quéa trinh
phan tich. D6 dung cua két qua phan
tich c6 d¢ 1éch chuan nhd hon 10%. Do
chinh xac ctia két qua phan tich dugc
danh gia bang phuong phép sir dung chit
chuan so sanh BCR-277R cua European
Commission. P9 thu hdi cta qua trinh
chiét duoc tinh bang tong ham luong
cic nguyén t trong cic budc chiét
Tessier chia cho ham lugng kim loai st
dung phuwong phap phan huy mau tong

Tap chi Khoa hoc Tai nguyén va Moi truong - S6 19 - nam 2018



56, két qua d6 thu hoi nam trong khoang
95 dén 105 %.

Muc d6 anh huong cua As, Hg, Pb
va Cd trong tram tich dén moi truong
thiy sinh duoc so sanh véi tiéu chuan
qudc gia va qudc té.

3. Két qua va thio luin

3.1. Ham lwong tong ciia As, Hg, Pb
va Cd trong mau tram tich cvra Ba Lat

DPé danh gia mirc d¢ tac dong cua
tram tich dén mai truong sinh thai thuy

Nghién ciru

sinh, két qua nghién ctru duoc so sanh
v6i tiéu chuan QCVN 43:2012/BTNMT
ap dung cho cot tram tich & ving nuéc
min va nuée lo. Tiéu chuin dénh gia
tram tich Ontario dugc sir dung dénh gia
mirc anh hudng chi tiét hon & hai muec:
Muc it anh hudéng va mac anh hudng
nghiém trong.

Két qua ham luong As, Hg, Pb va
Cd trong 06 miu tram tich cira Ba Lat
dugc dua ra trong bang 2.

Bing 2. Ham lwgng tong sé ciia As, Hg, Pb va Cd trong mdu tram tich cira Ba Lat

Don vi: mg/kg
KHM As Hg Pb Cd
TT1 19,10 0,66 45,67 0,22
TT2 8,17 0,68 26,78 0,31
TT3 7,09 0,66 22,18 0,21
TT4 14,78 0,65 35,47 0,46
TT5 10,44 0,67 25,85 0,28
TT6 7,29 0,67 20,04 0,32
QCVN 43:2012 /BINMT 41,60 0,7 112 4,2
Tiéu chudn | it anh huong 6 0,2 31 0,6
tram tich [ A1k hudng nghie
_ g nghiém
Ontario trong 33 2 250 10

Tir két qua nghién ciru thu duge cho
théy, ham lugng As, Hg, Pb va Cd déu &
dudi ngudng tiéu chudn QCVN 43:2012/
BTNMT, ham lugng twong tng dao
dong As: 7,09 - 19,10mg/kg; Hg: 0,65
- 0,68mg/kg; Pb: 20,04 - 45,67mg/kg;
Cd: 0,21 - 0,46mg/kg. Tuy nhién, ham
lwong Hg trong cic mau tram tich & cira
Ba Lat déu ¢ ngudng cao xap xi vdi tiéu
chuan Viét Nam va nam trong khoang tir
muc it anh huéng dén mac anh hudng
nghiém trong, ham lugng As va Pb cling
da vugt muc it anh hudng va dudi muc
anh huong nghiém trong cta tiéu chuin
Ontario, Cd trong tit ca cac mau déu &
dudi muc it anh hudng, két qua nghién
ctru nay phu hop véi cong bd cua téc gia
Eleni G. Farmaki, trAm tich trong céc

khu vuc nudi thuy san c6 ham luong Hg
cao, tham chi cd vi tri vugt ngudng 0,7
mg/kg [5]. Nguyén nhan giy 6 nhiém
vung bién cira Ba Lat chu yéu tir nguén
thai néng nghiép, cong nghiép, danh bét
nudi trong thay san, ché bién hai san va
cac hoat dong giao thong thuy. Ngoai ra,
céc qua trinh dung cac chat hda hoc tay
rira tau thuyén, sir dung xing dau cung
v&i nhiéu hoat dong khac da cé tac dong
khong nho t61 moi truong khu vuc nay.

3.2. Sw phén bé cdc dang lién két
ciia As, Hg, Pb va Cd trong tram tich
cira Ba Lat

Su phan bd cac dang lién két cua
As, Hg, Pb va Cd trong tram tich mat tai
ctra Ba Lat dugc chi ra ¢ hinh 1. Dang
trao doi (F1) ciia cac nguyén té dao
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dong trong khoang nhu sau As: 1,10 -
2,87%, Hg: 0 - 2%, Pb: 0,39 - 2,73% va
Cd: 4,62 - 11,68%; day la dang kim loai
c6 d6 linh dong cao nhét, d& dang trao
d6i v6i moi truong nude. Dang lién két
cacbonat (F2) 1an luot As: 0,92 - 2,93%,
Hg: 2,21 - 9,16%, Pb: 3,37 - 23,92%
va Cd: 25,54 - 66,56%; & dang nay co
thé phan ly ra méi trudong nude khi pH
giam xudng; Dang lién két sat - mangan
oxit (F3) ddi v6i As: 1,39 - 4,94%, Hg:

6,23 - 18,39%, Pb: 9,71 - 36,60% va
Cd: 13,58 - 57,85%, day la dang lién két
khong bén viing khi thé oxy héa khir Eh
thay d6i [7, 8]. Dang lién két v&i hitu
co (F4) tht tr As: 3,44 - 19,96%, Hg:
66,13 - 85,51%, Pb: 31,48 - 39,17% va
Cd: 6,77 - 31,11%, dang can du nam
trong cau trac (F5) 1a dang lién két chat
ch& nhét cua kim loai dao dong vdi As:
69,30 - 90,11%; Hg: 2,15 - 11,79%, Pb:
19,62 - 32,65% va Cd: 3,82 - 15,11%.
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Hinh 1: Sy phén bo cdc dang lién két ciia kim loai ndng trong tram tich cira Ba Lat

Tir két qua nghién ctu thu duoc
cho thdy, ham luong As tong sb trong
cic miu ndm trong ngudng tr muc
it anh huong dén anh huong nghiém
trong. Tuy nhién, két qua phan tich dang
chi ra ring d6i v6i As ton tai trong trAm
tich cha yéu la dang can du nim trong
cAu trac (F5), day 1a dang kho hoa tan
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va di vao trong nudc, dong thoi sinh
vat ciing khong hap thu dugc. Diéu nay
hoan toan phi hgp véi cac cong bd vé
nguon gdc As cua cac ving dong bang
chau thd song Hong 1a do ngudn gdc
tu nhién chira trong cdc khoang chat tur
nhién caa vo trai dt [1]. Vi vay, di ham
lugng tong As ¢ cao trong tram tich thi
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cling khong anh hudng nhiéu dén moi
trurong thuy sinh.

Dang lién két ciia Hg chiém phan
tram 1én vuot trdi so vdi cac dang khac
1a dang lién két hitu co (F4: 66,13 -
85,51%,), & dang lién két nay thuy ngan
s& khong bén trong diéu kién oxi hoa.
Khi bi oxi hda cic hop chét hitu co s&
phén huy va kim loai s€ dugc gidi phong
vao pha nudc, dang can du nam trong
cAu trac chiém ty 1€ rat nho. Vi vay, tu
két qua phan tich ham luong tong cho
thdy ham luong Hg trong tram tich
nghién ctru rat cao gan cham ngudng
cho phép cta quy chudn Viét Nam, din
dén kha nang anh huong dén méi trudng
nuéc va hé théng thuy sinh vat s& rat
16n, hay nguy co 6 nhiém Hg trong moi
truong cira Ba Lat 1a ddng bao dong, can
phai quan tim theo ddi va kiém soat.

Chi dugc phan bd twong dbi dong
déu & cac dang cacbonat (F2), dang lién
két sit - mangan oxit (F3), dang lién két
hitu co (F4) va dang can du nam trong
céu tric (F5). Diéu nay cho thdy ngudn
gbc tich luy Pb trong trdm tich cira Ba
Lat bao gom ca yéu t6 tu nhién va tic
dong cia con ngudi. Két qua nghién
ctru cho thiy dang trao ddi cua Pb 1a rat
nho, didu nay c6 thé giai thich do tich
s6 tan cdc mudi ciia Pb vdi cac anion
nhu CO,*, SO, (c6 ham lugng 16n trong
nudc bién) la rat nho nén Pb bi két tia &
dang cacbonat.

Ham luong Cd tong sd trong tram
tich ctra song Ba Lat dang & ngudng rat
thdp. Tuy nhién, khi nghién ciru dang
lién két cho thidy Cd c6 mit trong trim
tich ctra Ba Lat c6 xu hudng tich liiy kha
16n & dang kém bén viing hay dang lién
két voi cacbonat va dang lién két véi
sat - mangan oxit. Dang lién két nay rat

Nghién ciru

nhay cam véi pH, Eh cua nudc, day la
dang khong 6n dinh, dé bj hoa tan vao
nuée ciing nhu d& bi hip thu boi sinh
vat. Do vay, khi ham lugng Cd trong
tram tich cao thi nguy co gdy ra 6 nhiém
moi truong nudce va anh hudng dén cac
sinh vat thity sinh 1a rat 16n.

Nhu vay, c6 su tuong dong vé ti 16
cac dang lién két cta kim loai As, Hg,
Pb va Cd trong trAm tich mit tai ctra Ba
Lat giita cac vi tri 1y mau. Can ¢t vao
ham luong tong kim loai va su ton tai
cac dang kim loai Hg, Pb, Cd chira tram
tich mit tai cira Ba Lat chiu nhiéu tac
dong tir hoat dong ctia con nguoi, dac
biét cic nguodn thai cé ham luong Hg
cao. Piéu nay c6 thé giai thich nguyén
nhan la do con nguoi sir dung lugng 16n
héa chat bao vé thuc vat trong san Xuét
noéng nghiép, hoa chat tay tring, diét
ndm moc trong hoat dong nudi trong
thury san. Dong thoi, doc theo dong chay
song Hong, tir Trung Qudc vao Viét Nam
tai Lao Cai roi chay qua cac tinh Yén
Bai, Phu Tho, Ha N6i, Hung Yén, Thai
Binh d6 ra vinh Bic Bo & clra Ba Lat
c6 rat nhidu khu coéng nghiép tap trung
(Séng Tra, Cau Nghin, Tién Hai, Gia
L&, Nguyén Ptc Canh, Phuc Khanh,...),
mot s6 khu cong nghiép da c6 hé thong
xtr ly nudc thai tdp trung nhung van
chua di cong suat xu ly, dac biét khu
cong nghiép Tién Hai dén nay con chua
c6 chu dau tu co so ha tang, nén chwa
6 hé théng thu gom va xir Iy nude thai.
Bén canh do, tai Thai Binh cling 1a noi
tap trung nhiéu lang nghé truyén thong
(cham bac, théu, dét, chiéu coi, tham
len, may tre dan, g6 my nghé,...) do d6
phat sinh ngudn thai cong nghiép, cac
chat thai nguy hai, trong d6 co6 cac kim
loai nang.
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4. Két luan

Ham luong tong sd As, Hg, Pb va
Cd trong tram tich cira Ba Lat tuan theo
tha tu: Pb>As>Hg>Cd. Ham Ilugng
As, Hg, Pb va Cd trong trim tich cta
Ba Lat déu ¢ dudi ngudng TCVN. Tuy
nhién, As, Hg, Pb nam trong khoang it
anh huong dén mic anh hudng nghiém
trong cua tiéu chuan trdm tich Ontario.

Két qua phan tich dang lién két cua
kim loai As, Hg, Pb va Cd trong trAm
tich mat tai cra Ba Lat cho théy: As ton
tai chu yéu ¢ dang can du; Hg, Pb nam
chu yéu ¢ dang hitu co va dang lién két
v6i sit - mangan oxit, Cd nam chu yéu ¢
2 dang, d6 1a dang lién két vdi cacbonat,
dang lién két oxit sit - mangan oxit.
Du ham luong téng Hg, Pb, Cd dudi
ngudng TCVN nhung cd tdc dong lén
dén méi truong nude va dén cac thay
sinh vat. Doc b bién tinh Thai Binh vén
dé nudi ngao (hai manh vo) dang phat
trién rat manh, vi vy moéi truong khu
vuc trong d6 ¢6 tram tich can duge quan
tdim nghién ctru thuong xuyén, dong
thoi quan tric kiém soat chit luong
moi truong doc theo séng Hong, cang
bién va ven bién dé co thé canh bao va
khuyén céo cac cip cé thim quyén can
thiép khi ¢ biéu hién 6 nhiém hay c6 sy
¢b méi trudng.

Loi cam on. Chung t6i xin chan
thanh cam on Vién Dia ly, Vién Han
lam KH&CNVN da tai tr¢g cho nghién
cuu nay thong qua nhiém vu KHCN
cép Co s0, nhiém vu cép Vién Han lam
Khoa hoc va Céng nghé Viét Nam Vast
06.01/17-18
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