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TOM TAT

M3i nam, cira song Bach Ping tiép nhin cic ngunn thai trie tiép tir cdc hoat dong cong
nghlep, ndng nghiép va sinh hoat. Mot trong cdc chit 6 nhiém dugc nhiéu nha khoa hoc quan
tdm vi tinh ddc va kha nang tich tu sinh hoc cao 14 thay ngén (Hg) Trong bai bao nay, ching t41
trinh bay két qua nghién cim cdc dang thuy ngén do duoc & cic dang thuy ngén tong (HgT), thity
ngén hoa tan (Hgl), metyl thiy ngn va thuy ngin lién két chit rin lo ling (HgTSS) trong mbi
truong nuoc khu vire cira séng Bach Piang. Cic két qua thu duge cho thdy nong d6 thuy ngin
tong chua cé biéu hién 6 nhiém vugt quy chuin cho phép QCVN 10:2008/BTNMT (1 pg/l).
Trong mdi tnromg nude, dang thiy ngéa lién két voi chat ran lo limg chiém trén 50 % (cao nhit
12 74 %). Gia tri nﬂng dd tdng thity ngén, thuy ngan hda tan, metyl thity ngin va ham lugng thiy
ngén lién két voi chat réu lo lirmg trong mita mua c6 xu hudng cao hon trong mia kho, bién d6i
nhiéu trong mita mra vi 6n dinh trong mia khé.

Tir khéa: Thay ngan, cira song Bach Ding.

1. MO PAU

Cira s6ng Bach Bﬁng c6 nhimg nét dac trumg tiéu biéu clia cira song khi héu nhiét 4o, da
dang sinh hoc cao va doi dio nguon loi thiy sin khai thdc dé phét trién kinh t&. Céc chit 6
nhi&m tir cdc ngudn cdng nghiép (hoat dOng cang, giao théng thiy, déng va sua chira tau, pha do
tau cli va céc khu cbng nghiép ven bién), noéng nghiép va sinh hoat. Cac chét 6 nhiém dugc quan
tam trong cic nghlén ciu gén diy chd yéu 1a kim loai ning (KLN) va cic chit hiru co ben
(POPs). Béi véi cic nguyén td kim loai niing (Cd, Hg, Pb) 1a cic doc chit méi trirdng, chi cin
mot ham hrong rat nhé ciing c6 thé giy ngd ddc ddi voi sinh vét. C6 nhu'ng nguyén to ton tai
trong méi trdmg rt thip nhung do kha nang tich liiy theo chudi thirc an va khuéch dai smh hoc
1am cho lugng chét ddc trong co thé sinh vat ting 1én. Mot trong céc doc chat duogc nhiéu nha
khoa hoc quan tAm vi tinh déc va kha ning tich tu sinh hoc cao la thuy ngan (Hg) [1].

Ngudn goc cia thuy ngén trong moi truong cha yéu tir cdc ngudn thai cia nginh cong
nghi¢p & khu vuc cira song Bach Ping nhu nha may nhiét dién st dung than, san xuat thép (nha
mdy thép Dinh Vi, Viét Uc, Viét Han, ...), san xuét thiét bi dién tir, cong nghiép my phim, cdc
thiét bi y t& vi nganh nong nghiép (c4c chit diét khuan). Thuy ngin (déc biét 1a dang metyl thiy
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ngan) da dugc hip thy va dugc ddng hod vao sinh vit bac thip sé ton tai trong d6 va c6 thé xam
Illji.ip tl_ép vao sinh vat bac cao. That vdy, khi 6 nhiém thily ngan da dat dén mirc nguy hiém tai
vung vinh Minamata (Nhat Ban) vao nim 1953, nguoi din dia phuong bi mic bénh Minamata
vol cac triéu chimg liét, r6i loan than kinh [2]. Vi vay nghién ciru cdc dang ton tai ciia thiy n gan
?&klﬁ‘lu vuc nubi nghéu ciia viing cira sdng Bach Dang rat can thict dé canh bdo rii ro méi truong
& day.

2. TAI LIEU VA PHUONG PHAP
2.1. Tai liéu
Tai liéu tir nguon dé i ludn 4n tién si: “Nghién ciu kha nang tich ty thiy ngén trong
nghéu Bén Tre (Meretrix lyrata) ¢ khu viec cira séng Bach Dang — Hai Phong” cua tac gia thuc

hi¢n 2010 + 2014. Thai gian thu mau ngoai hién truong tir thang 6/2011 dén thang 5/2012.

2.2. Vi tri thu mau
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Hinh 1. Vi tri thu mau 1a chdi canh nghéu.

Chu ki i_:fiy mau dugc thuc hién dinh ki tirng thang tai bai nghéu, bao gom viéc do dj ting
truong cua méu nghéu, lay mau tram tich va ldy mau nudc khi thuy triéu ngdp bai (2 gio/lan). Vi
tri thu mau nudc 1a choi canh nghéu — diém trung tdm bdi triéu cao va bai tricu thap (Hinh 1),
mau nuoc thu tang ddy, cach day 10 cm.

Mau nuéc duoc thu nam luot voi tan suat 2 gio/lan theo 12 dot khao sit. Mau duoc thu
v?m chai PE dé phan tich thuy ngin tong (Hgy), thuy ngan hoa tan (Hg;), thuy ngan lién két chat
ran lo limg (Hgrss) va ham lwong TSS.

Ngoai ra, chiing t6i con tién hanh do céc thong s6 héa Ii tai hién truomg bao gom nhiét do,
d6 muoi, pH va DO bang may WQC- 20A.

2.3. Pharong phap phan tich

~ Dang thuy ngan hoa tan tien hanh nhu sau: Loc 500 ml nuée qua 1op gidy loc 0,45 pm va
lay 100 ml nudc qua 1op gidy loc va tién hanh cdc budc twong tu nhu phén tich ndng d6 thuy
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ngin tong trong nudc.
+ Ham luong thiy ngan tong dugc x4c dinh theo phuong phap ctia EPA 1631e [3].
+ Ham luong metyl thuy ngin dugc phan tich theo phuong phap EPA 1630 [4].

Trong nghién ciru nay, gioi han phat hién cua phuong phap dugc tinh theo kct qua do mau
lap 09 lan dung dich chuan & nong dé 0,5 ug/l. Theo cac két qua phan tich mau lap, ket qua
trung binh do duoc 12 0,51 pg/l, do léch chuan S 1a 0,03 pg/] do thu hm l1a 102 % cho 1hay do
chinh x4c va tap trung cua két qua phan tich. Gid tri t, (mg v&i xdc suat tin cay 99 % véi s lan
do (n=9) 14 3,36, tir d6 x4c dinh duoc gidi han phat hién phuong phap MDL = Sxt, = 0,12 pg/l.

pé danh gia do chinh xdc cua phuong phap, ching té1 sir dung cac loai mau chuin sau:
Mau chuan trdm tich MESS-3 cua Canada c¢6 ham luong xdc dinh 13 0,091 pg/g +0,009. Két qua

do mau MESS-3 tai phong thi nghiém Vién Tai nguyén va Mo1 trudng bién (n=4) 12 0,101 pg/g
+ 0,012, sai sn phan tich so vo1 mau chuin 12 108 % cho thay phuong phép phan tich thuy ngin
vo co tong sd ddp tng yéu cau dé phan tich cic mau moi truong.

3. KET QUA VA THAO LUAN.
3.1. Dang thily ngan tong (Hgr) trong méi trudomg nuwrde bai nudi nghéu

Cic két qua phén tich thu duoc vé nong d6 Hgr trong moi trudng nudc tai bai nudi nghéu
theo 12 dot quan trac bat dau tir qua trinh tha nghéu giong dén khi thu hoach dugc trinh bay
trong Bang 1 va Hinh 2. Gia tri nong dd thuy ngan trung binh theo dot c6 gia tri bién thién tir
0,23 pg/l d@én 0,77 pg/l. Theo so lidu phan tich lién tuc trong 12 dot, téng nong d6 thiy ngin

trong nudce déu thap hon QCVN 10:2008/BTNMT ([Hg] = 1 pg/l) [5].

Bing 1. Nong d6 Hgy trong méi trzomg nudc bai nudi nghéu.

Dan vi: pghl
Dot thu mau Gi4 tri trung binh Dao déng

Pot 1 (1/6) (n = 5) 057+028| ™  0,16-0,90
Pot 2 (27/6) (n = 5) 044+025|  0,18-0,87
Pot 3 (27/7) (n=>5) . oel+027| , :
Dot 4 (29/8) (n = 5) 0,52 +0,15 0.26-0.70
Pot 5 (27/9) (n = 5) 0,23 +0,05 017032
Pot 6 (30/10) (n = 5) 0,36 +0,14 0,13-0,54
Dot 7 (4/12) (n=5) |- 21 0,0

Pot 8 (5/1) (n = 5) 0,30 +0,05 0,25-0.39

20 Lois0

e —

025£007| o, 17-0, 35

Dot 9 (27/1) (n=13)
Dot 10 (4/3) (n=5)
Pot 11 (8/4) (n=3)
Dot 12 (6/5) (n=15)

0,77 £ 0,33 0,36-1,30

Biéu dién chudi sb ligu gid tri nong d6 Hgr trung binh cua 12 dot quan tric theo thoi gian

trén do thi (Hinh 2) cho thdy rang xu huéng nong Hgr ting trong mua mua tir thang 6 dén thing
9, sau d6 giam trong nhing thing mia kho tir thing 10 dén thdng 4 nam sau. Pau mba mua
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(thang 5, 6), cdc chét 6 nhidm (thuy ngan) tich liiy trong biin & cdc cong ranh duoc nuéc mua
cudn troi dua ra s6ng nén nong do cic chit 6 nhiém thurdng cao hon so voi cudi mia mua [6].
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Hinh 2. Biéu dién bién thién nong do Hgy theo thai gian.

——

3.2. Dang thiy ngan hoa tan (Hg;) trong méi truong nude bai nuéi nghéu

Nong d6 thuy ngin & dang hoda tan trong nudc bién thién theo 12 dot quan trac nhu Béing
2, gia tri trung binh theo dot nho nhat 13 0,11 pg/l va gia tn trung binh theo dot l6n nhat 14 0,23
ug/l. So sénh nong d6 thuy ngan Hg, giira cac dot thu mau cho thay nong do thuy ngan khong co
su thay doi 16m gilra cdc dot thu mau. Trong mia khé (dot 6 dén dot 11), nong do thuy ngan
trung binh Hg; khong c6 gia tri tuong duong.

Bdng 2. Nong do Hg; trong méi trudmg nude bii nudi nghéu.

Pgt thu miu Gid tri Dao d
Pot 1 (1/6) (n = 5) 0,19+0,14 |
Dot 2 (27/6) (n = 5) 0,11+0,07 |
Pot 3 27/7) (0 = 5) 0,16 £0,04 [ |
Dot 4 (29/8) (n = 5) 0,24 +0,16
Dot 5 (27/9) (n=5) 0,12 + 0,04 ;
Pot 6 (30/10) (n = 5) 0,16 + 0,05
Pot 7 (4/12) (n = 5) 0,14 +0,04 |
Pot 8 (5/1) (n =5) 0,15+0,05 |
Dot 9 (27/1) (n = 5) 0,14 £ 0,05 |
Dot 10 (4/3) (n = 5) 0,14 + 0,05
Pot 11 (8/4) (n=5) 0,14 +0,03 |
Pot 12 (6/5) (n=5) 023+0,11

0{]3 024

IJ

0,09 - 053

0,06 - 0,19
009 023

0,0 : 023

0 09 0 21

Bién dién chudi so liéu m:mg do trung binh thiy ngan Hg, trong 12 dot quan tric theo thoi
gian dé tim hiéu xu hudng bién déi cua dang thuy ngén nay trong moi truong trong thoi gian
nghién ciru (Hinh 3). Xu huéng cho thay gia tri trung binh néng do Hg cua cédc dot quan trac
theo thoi gian trong modi trudmg nude bai nudi nghéu c¢é xu hudng bién dong trong mua mua va
6n dinh trong nhitng thang mua khé. Dédc biét thang 8 (dot 4) c6 su ting d6t bién va gid tri cao
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nhit c6 thé phat hién dugc 1a 0,53 ug/l. Thay ngan s& hda tan manh trong diéu kién pH thap va
trong thang mua mua gia tri pH do trung binh tir 6,8 - 7,9 nén nong &6 He, & thang 8 cao hon véi
thoi diém khic. Dot quan trac 10 (thdng 3 - day la thang mua phun), gid tri pH tuong d6i thip
(6,8 + 7,1) nung néng d6 Hg; khong cao vi néng 5 thiy ngin téng phat hién thip nhét theo 12

dot khao sat.
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Hinh 3. Biéu dién bién thién néng dé Hg; theo thoi gian.

3.3. Dang thity ngén lién két voi chit rin lo limg (Hgysg) trong méi trudmg nirée bai nudi nghén

Trong méi trudmg nude bién, thuy ngan ton tai dang ion, trong hat lo hing, dang phic va
dang metyl thily ngin [7]. Nhirng doi vdi méi trrdmg nude bii nudi nghéu la dang nuéc lg & khu
vire cira song thi thiy ngin cé tén tai & dang lién ket véi chat ran lo ling nhu nhin dinh trén.
Két qua phan tich ham leong thuy ngan trong chat rin lo ling theo 12 dot thu min & ‘Bang 3.
Theo Bang 3, dang thiy ngén lién két véi cdc hat 1o Iimg trong nude (TSS) chiém chi yéu so véi
dang hoa tan trong nudc dm vo1 cac dot 1, dot 2, dot 3, dot 9 va dot 12. Thit viy, ham lugng
thay ngin trung lirgng chat rin lo g chiém tir 67 <+ 74 % tnng cac dang thuy ngin ton tai trong
moi fruong nudc khu vire cua song Bach Dang. Cic dot thu miu con lai (dot 4 dén dot 11), ham
lrong thiy ngin trong chit rin ln‘ lirng dao dung tir 50 dén 60 %. Pédc biét chi ¢ dot 10 (thang
3) 14 ti 18 thuy ngén trong chit rin lo lirng chiém 37 % vé dang hoa tan chlern dén 67 %, day 1a
thang cé mua phiin nén pH thap din dén Hg, chiém da s trong cdc dang téng thuy ngén,

Bing 3. Nong d6 thily ngin trung binh trong méi trudng nudc bii nudi nghéu.

Hgl HgT
Dot thu miu HgTSS (uglg) (ugh (ugl) | %Hgl/Hgr | %Hgres/Hgy
Pgt 1 (1/6) (n=35) 0,45+0,18 0,19 0,57 33 67
Dot 2 (27/6) (n = 5) 0,80 £ 0,61 0,11 044 26 74
Pot 3 (27/7) (n=5) 0,47 £0,28 0,16 0,61 27 73
Dot 4 (29/8) (n = 5) 0,33 10,29 0,24 0,52 i 53
Dot 5 (27/9) (n = 5) 0,32 40,29 0,12 0,23 49 51
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Hgl HgT
Dot thu miu HgTSS (ug/g) (ugih (ug/h) | %Hg/Hgr | %Hgrss/Hgy
Pot 6 (30/10) (n = 5) 0,48 £ 0,19 0,16 0,36 44 56
Dot 7 (4/12) (n = 5) 0,47 £0,13 0,14 0,31 46 34
Dot 8 (5/1) (n=15) 0,16 £ 0,07 0,15 (0,30 49 51
Bot9 (27/1) (n=5) 0,30+ 0,17 0,14 0,35 40 60

o104 (n=5) | JREEEEIE 0,16 0,25 63 37
Dot 11 (8/4) (n = 5) 0.15 + 0,05 0,14 0,28 | 51 50
Dot 12 (6/3) (n=15) 0,65+ 0,24 0,23 0,77 30 70
Trung binh 0,41 0,16 0,42 42 58

Biéu dién cia ham lugng Hgzss va ham lugng TSS theo 12 dot quan tric theo théi gian dé
nhin biét xu thé bién doi (Hinh 4). Him lugng Hg—rss tmng nhimg thing moa mua cao hon
nhitng thing miia khd theo xu thé cua TSS va ti 18 phan tram giita Hgres va Hgy thay ddi theo xu
thé cha ham luong Hgrss theo thoi gian. i véi dot 8 (5/1), ham lugng TSS cao nhit trong céc
dot quan tric nhung ham hrong Hgrss lai nhé nhét vi nong do Hgr khong cao (0,3 pg/l) va dang
hda tan (Hg;) chiém 49 %.

%

| - |
..—__35 |Im|.lax AT L:!Mir_‘:--%ﬁissmg” BO
on
=

24

1.5 1

TR U R N
N T

iiiii
a =
10_ v, -
s
Ls
- »
-

L L
05 ¥

+ E A F

1-'1-"-!‘4‘

+++++
PR e e O N 3 "-*-I-‘+*-l-1_ iiiiii

S
0.0 . . . .
(18) (8 @m e @me g w1y &) @iy @R) (B14)

Thixi gian thu mau

Hinh 4. Biéu dién bién thién nong 36 Hgyss theo thoi gian.
3.4. Dang thay ngin hiru co metyl thiy ngan (Hgy)trong méi trwdong mréc bai nudi nghéu

Thuy ngin hoic muéi ciia ngé cé thé chuyén thanh mety] thuy ngan boi cdc vi khuén yém
khi trong moi tru.’cmg nudc va tram tich. Nhém CH; lién két véi Co(IID) trong coenzym dugc
chuyén thanh CH;Hg" hoic (CH;);Hg. Dimetyl thuy phén trong md1 truong axit sé chuyén thanh
mety] thidy ngan. Quad trinh mety] héa thiy ngin 13 yéu t6 quan trong nhat dua thay ngan vao
trong chum thirc n. Sir chuyén héa sinh hoc cia céc hop chét metyl thuy ngén c6 thé x3y ra
trong tram tich, nudc va ca trong co the sinh vit [7). Két qua tinh metyl thuy ngan trong mo:
tnrong nirde khu vuc cira sdng Bach Ding trong thdi gian quan triic dugc trinh bay trong bang 5.
Néng d¢6 metyl thay ngin trung binh 1a 0,16 + 0,03 ng/l, dao dong trong khoang tir 0,12 + 0,23
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ng/l. Ti 1& giira Hgy, va Hgr theo mia mua (0,03 %, s6 mu n = 30) va mua khd (0,05 %, s
mau n = 30) trong moi truong nuoc khu vuce cua song Bach Dang.

Bang 5. Ti 1é phin trim gitra Hgy. va Hegr trong méi truomg nudce khu vue cira séng Bach Pang.

Dot thu mu ﬂﬁ"w Hgwe tong sb (ngll) gr (ugll s o
Pot 1 (1/6) (n =35) 0,17 0,57
Dot 2 (27/6) (n=3) 0,13 0,44
Pot 3 (27/7) (n=3) 0,18 0,61
Dot 4 (29/8) (n=3) 0,16 0,52
Dot 5 (27/9) (n=3) 0,12 0.23
bot 6 (30/10) (n=35) 0,18 0,36
Pot 7 (4/12) (n=5) 0,16 0,31
Dot 8 (5/1) (n=35) 0,13 0,30
bot 9 (27/1) (n=35) 0,18 0,35
Dot 10 (4/3) (n=5) 0,13 0,25
Pot 11 (8/4) (n = 5) 0,14 0,28
Dot 12.6/5) (n=5) _ 02

Hinh 5 biéu d.lEIl chum s6 liéu vé néng dd Hgr va Hgye cho thdy xu hudng bién déi ham
luong cdc thong s6 quan trac theo mila, gid tri ctia nbng do thiy ngén ¢ thang mia mua cao hon

thang mua kho.

1 0.2

(1/6) (27/6) (27/7) (29/8) (27/9) (30/10) (412) (5/1) (27/1) (4/3) (8/4) (6/5) )
Eqi quan trﬁt_q

—— —— - — — — — —_— —_— = R = —_— S S ]

Hinh 5. Biéu dién bién thién nﬁng do Hgwme va Hgr theo thoi gian.

Khi so sénh két qua voi két qua nghién ciru cua Patricia Navarro va cac cong su [8] vé ndng
do metyl thuy ngén tinh tat ca theo dang hoa tan va biéu dién trén biéu d6 (Hinh 6), chiing toi
nhan thay rang nong d6 Hgy. do dugc cao hon so két qua nghién ciru cua Patricia Navarro va
CAC cung su gap hai lan vi nong do Hgw. cua Patricia Navarro la gid tri trung binh clia mau nurdc
& cic diém trong song va bién ven bo. Nong d6 metyl thity ngén ¢ cura séng Bach Dang c6 gi4 tri
twong duong véi néng d6 Hgye ¢ cira song Bonny cia Nigeria (dao dong tir 0,14 + 0,22 ng/l)

[9].
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K& qua mia khb

Mua khd” o iin

' B Max

K& qua mus mua

Mua mura®

0 005 01 015 02 025 03 035 oa NG

Mila khé*, mila mua* theo két qua nghién ciru cia Patricia Navarro va cdc dbng su

Hinh 6. Biéu dién bién thién ndng 46 Hey, giita két qua nghién ciru va két qua
Patricia Navarro theo thoi gian.

4. KET LUAN

Xu thé blén d5i ndng @6 téng thiy ngan theo thoi gian & khu vire bii nudi nghéu ving cua
song Bach Bang da dugc xdc dinh chi tiét va dua ra mot s6 nhin dinh co ban nhu sau: Nong d6
thay ngan tong chira c6 biéu hién & 0 I]h]EIIl vuot quy chuin cho phép QCVN 10:2008/BTNMT (1
ug/l). Gia tri nong dé thiy ngéin tnng, nﬂng d6 thuy ngéin hoa tan, néng d6 metyl thity ngan va
ham luong thuy ngan lién ket vdi chit rin lo limg trong mila mua cé xu hudng cao hen trong

mita kho. Trong cic dang tn tai cia thiy ngin, dang thuy ngin lién két véi chit rin lo ling
chiém trén 50 % (cao nhit 1a 74 %).

Loi edm on. Tac gia xin bay to 161 cam on to1 chuong trinh “Can b tre nam 2015” cuea Vién Han lam
Khoa hoc vi Cong nghé Viét Nam va dé tai KC 09.17/11-15 d4 ho trg tic gia thuc hign ndi dung nghién
ciryl ndy.
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ABSTRACT
STUDY COMPOUND OF MERCURY IN WATER AT BACH DANG’S ESTUARY
L& Xudn Sinh

Institute of Marine Enviroment and Resouces, VietNam Academy of Science and Technology,
No246 Dg nang Road, Hai Phong

Email: sinhix@gmail.com

Each year, pollutant from industrial sources, ports, agriculture scurces and domestic
sources discharges to BachDang estuary. Scientists are interested in studying mercury very much
because it is toxic and bioaccumulation. In this paper, some kinds of mercury such as total
mercury (Hgy), dissolve mercury (Hgp), methyl mercury (Hgym.) and mercury linked suspended
solid {Hgrss) were measured in water at BachDang estuary. Concentration of total mercury was
lower than limuted permit QCVN 10:2008/BTNMT (1 ug/l). In water, kind of mercury linked
suspended solid is main composition, rate over 30 % (maximum was 74 %). Concentration of
mercury (total mercury, dissclve mercury, methyl mercury and mercury in TSS}) in rainy season
was higher than that in sunny season. Concentration of mercury was changed in rainy season and
stabilized in sunny season.

Keywords: Mercury, Bach Dang estuary.
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