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1. Mé dhu

C6 rat nhiéu chat 6 nhiém trong ngudn nudc
anh hudng dén stic khoe cua con nguoi, trong d6
cdc kim loai ndng nhu Pb, As, Cu, Cd, Sb.... dugc
xép vao loai doc t& & ham lugng vét. Nguyén nhin
gdy 6 nhiém kim loai ning trong nudc vo cung da
dang, c6 thé do diéu kién tu nhién (dia chét) hodc
do céac hoat dong cua con nguoi [1, 7, 5, 9, 14].
Séng Hong bét ngudn tir ddy ndi Hymalya 1a song
16n thir hai tai Viét Nam sau song Mé Kong, dong
vai trd vO cling quan trong trong nén kinh té, vin
héa, chinh tri va doi song ciia nguoi Viét. Ngudn
nudc song Hong dugce su dung cho nhiéu myc dich
khic nhau trong doi sdng cua ngudi dan Bic B
nhu néng nghiép, cong nghiép, nudi tréng thily san
va sinh hoat hang ngay. Cédc nghlen cuu trudc day
tai thuong ngudn céc song c6 ngudn gdc tir day nii
Hymalaya (vi du song Brahmapoutra hay song
Duong Tir (Yangtze)) da cho thdy rang ham luong
As tn tai trong céc d4 tai viing ndy rat cao, c6 thé
lén dén 4000 mg/kg [17] (ham luong trung binh
nguyén t& As trong vo Trai Dat khoang 2mg/kg
[18]). Cac qua trinh phong héa va x6i mon lam pha
hiy céc dd va giai phong cic kim loai nang vao
dong chay song/subi dudi hai dang chinh 1a lo ling
va hoa tan [7, 8, 14, 17, 18]. Tuy nhién, c6 rat it
cic nghién ciru, khao sit vé ham lugng cdc kim
loai nang ¢ trong nudc mit song Hong trong khi
ma nguy co nhiém doc tir cac kim loai nang trong
ngudn nudc mit séng Hong 1a rat cao va can phai
duoc kiém soat.

Trong nghién clru nay, ching t6i s€ trinh bay
céc két qué thuc nghiém ban dau thu duoc vé ham
lugng cac kim loai nang (V, Cr, Co, Ni, Cu, Zn,
As, Mo, Cd, Sb, Pb va Th) dang hoa tan va lo lung
trong nudc song Hong tai tram thiy vin Son Tay
trong ndm 2011. Muc dich cta nghién ctru nay la
(i) khao sit su bién ddi theo thoi gian ham luong
céc kim loai nang trong nudc song Hong, (i1) xac
dinh dang chuyén tai dic trung (hoa tan/lo ling)
trong nudc sdng cua cic kim loai nay, tor d6 cho
phép (iii) danh g1a chat lwong nudc song Hong
theo cdc tiéu chuén vé ham lugng kim loai ning.
Cudi cuing, kha ning chuyén tai kim loai ning ra
bién boi hé thdng song Hong ciing nhu sy déng
g6p cua né vao tai lugng kim loai chung bdi cac hé
thdng séng khac trén thé gioi 1an dau tién da dugc
dinh luong.

2. Thyc nghiém
2.1. Gidi thiéu luu vuc song Hong

Luu vyc song Hong c6 tong dién tich luu vyc 1a
169.000km’, trong d6, 50,3% & Viét Nam, 48,8% &
Trung Quéc va 0,9% & Lao. Séng Hong c6 hai
nhdnh s6ng chinh la séng Da va song L6. Ca ba
nhédnh song nay déu bat ngudn tir Trung Qudc
(hinh 1).

Luu vyc sébng Hong duge dic trung boi hai
mila 16 rét: mila mua tir thang nam dén thang mudi
va mita kho tir thang muoi mot dén thang tu. Trong
mua mua, nhiét d¢ trung binh dao ddng tur 27°C
dén 30°C, con trong mia khd tir 16°C dén 21°C
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(hinh 2). Lugng mua trung binh hang nam trén luu
vuc song Hong 1a 1.600mm véi 85%-95% vao mua
mua [16].
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Hinh 2. Biéu d& bién ddi nhiét do ("C), lwu lvong nwéc

(m¥s) va lweng mwa (mm) trung binh hang thang trén

Iwu vire séng Hong (ngudn: [16])

2.2. Chu ky va quy trinh ldy - xit Iy - phdn
tich mau

- Chu ky ldy miu: Mau nuéc duge liy hang
tudn dén hang thang vao ciing mot thoi diém trong
ngay nam 2011 tai tram thuty van Son Tay (hinh 1,
bang 1).

- Lay mau, xir Iy va phédn tich méu [4, 5, 16]:
Mau nudc duge ly tai giita dong, & d6 sdu 50cm
dudi mdt nude va duoc dung bang cdc chai nhwa
PP (V=2l). Miu dugc loc ngay tai hién truong
bang so-ranh va gidy loc Sartorius (Minisart®,
0,2um). Dich loc dung dé do ham Iugng kim loai
ning tong sd dang hoa tan dugc dung trong céc lo
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nhya va dugc axit héa ngay l1ap tic bang axit
HNO; 1% (Baker ultrex®), sau d6 dwoc bao quan
trong cdc thing d4 va ti lanh & 4°C dén khi phan
tich. G1ay loc dung dé do ham luong kim loai ning
tong s0 dang khong tan (hay con dugc goi 1a dang
ran hodc dang lo ltng, ton tai trong cac hat phu sa)
dugc sdy trong tii siy & 50°C trong vong 4h va
dugc bao quan trong cdc hop dung gidy loc riéng
biét dén khi phan tich.

bé do dugc ham lugng kim loai ndng dang lo
ling, can phai chuyen toan bd mau tor dang rén
sang dang 1ong bang cich phd miu véi hdn hop
dung dich cdc axit HCl (750ul, 12M), HNO;
(250ul1, 14M) va HF (2upl, 26M) trong vong 2h &
110°C. Ham luong kim loai ndng (dang tong s0)
duoc do bang thiét bi ICP-MS Thermo X7 (Perkin
Elmer, ELAN 5000) dudi cdc diéu kién chuén.
Hi€u chinh phuong phdp phén tich trudc m01 lan
do dugc tién hanh bang cic miu chit chudn qudc
té (CRM 320, NCS) [4, 5, 16].

Bang 1. Bang cac ngay lay mau va lwu lwgng nwéc
(Q) twwong trng tai Tram thuy van Son Tay trong nam
2011 (s6 liéu do Tram thay vdn Son Tay cung cap)

STT Ngayldy mu Q(m%s) STT Ngay ldy mdu _Q(m’s)
1 3/1/2011 2400 19 25/7/2011 9230
2 28/1/2011 1500 20  1/8/2011 11800
3 18/2/2011 1220 21 8/8/2011 8340
4 25/3/2011 1250 22 15/8/2011 7510
5 13/4/2011 1440 23 22/8/2011 5400
6 17/4/2011 2890 24 29/8/2011 7120
7 2/5/2011 3440 25 5/9/2011 8250
8 9/5/2011 3820 26 12/9/2011 7890
9 16/5/2011 4030 27 19/9/2011 6900
10 23/5/2011 4420 28 26/9/2011 4610
11 30/5/2011 3960 29 3/10/2011 5060
12 6/6/2011 3720 30 10/10/2011 4880
13 13/6/2011 4100 31 17/10/2011 6690
14 20/6/2011 4750 32 24/10/2011 5780
15 27/6/2011 5630 33 31/10/2011 3850
16 4/7/2011 6440 34 11/10/2011 3590
17 11/72011 7350 35 25/10/2011 3940
18 18/7/2011 7370 36 23/10/2011 2770

3. Két qua va thio luan

3.1. Sw bién doi ham lwong cdc kim logi ning
dang hoa tan trong nwdéc song Hong tai Son Tdy

Trong giai doan quan tric, ham lugng cdc kim
loai nang hoa tan bién dbi tuong dbi manh véi
h¢ s dao dong (%CV) tir 12 dén 121% theo trinh
tur sau:

(12%)V<As<Mo<Co<Cu<Sb<U<Cr<Pb<Ni<Cd<
Zn (121%)



Chiing ta thdy rang cic nguyén td V, As, Mo hay
Co 1a nhém nguyén t5 c6 thé coi nhu khong/it bién
dong theo thoi gian voi hé s6 bién dong CV<20%
thi cdc nguyén t6 Ni, Cd va Zn lai bién dong manh

theo thoi gian véi hé s bién dong CV>80%.

Bang 2 trinh bay tém tit ham luong cic kim
loai nang hoa tan trong nudc song Hong tai tram
Son Tay trong thoi gian quan trac.

Bang 2. Ham lwgng cac kim loai ning dang hoa tan do dwoc trong nwéc séng Hong tai tram thay van Son Tay

Mg/l \ Cr Co Ni Cu Zn As Mo Cd Sb Pb U

Min 1,00 0,10 0,05 0,26 1,13 042 217 2,43 0,005 0,29 0,05 0,23
Max 1,67 058 0,09 2,56 2,79 16,93 4,02 0,84 0,049 0,86 0,48 1,03
Q1 125 0,16 0,05 0,32 1,38 065 2,95 0,50 0,006 0,45 0,09 0,36
Q3 1,47 033 0,06 0,61 1,83 4,39 3,67 0,59 0,014 0,57 0,20 0,48
Trung binh 1,37 026 0,06 0,54 1,62 323 3,25 0,56 0,012 0,52 0,16 0,44
cv 12% 52% 19% 81% 25% 121%  14% 17% 84% 25% 69% 33%
Mekong - 0,56 <0,02 0,68 2,20 2,93 - 11,8 <0,02 - 8,43 -

Yangtze 10,5 20,9 - 13,4 10,7 - 13 - 4,7 65 55 -

Trung binh thé gisi 0,71 0,7 0,15 0,8 1,5 0,6 0,6 0,42 0,08 0,07 0,08 0,37

Min= gi4 trj nhé nhéat, Max = gi4 tri I&n nhat, Q: t& vi (1: 25%, 3: 75%), %CV: hé sé dao dong. <GHPH: nhd hon giéi han phat hién

Céc két qua thu dugc & bang 2 chi ra raing ham
luong kim loai ning hoa tan trong nuéc séng Hong
tuong duong voi song Mekong nhung lai nho hon
rét nhiéu 14n so voi séng Yangtze dbi véi tat ca céc
kim loai khdo sit. So véi ham lugng trung binh kim
loai ning hoa tan cua cdc dong song trén thé gioi
thiét lap boi Viers et al., 2008 [12], ham luong hai
nguyén t& As va Zn trong nuéc song Hong cao hon
khoang 5 1an gid tri trung binh thé giGi (bdng 2).

Dua vao $6 liéu ham luong cdc kim loai nang
thu dugc, ching t6i da tinh todn hé s0 tuong quan
gita ham lugng ting kim loai véi nhau va gilra

chiing véi Iuu lugng nuée. Két qua thu duge duge
trinh bay tai bang 3 cho thdy khdéng c6 mot sy
tuong quan nao dugc xac lap giltta ham lugng céac
nguyén t6 v6i luu lugng nudce, trir hai nguyén td
As va U. Piéu nay cho thdy rang ham luong kim
loai nang do duoc it/khong phy thudc vao luu
lwong nude. Néu nguyén té U c6 hé sb twong quan
R = +0,65 véi luu lugng cho thdy sy ting nong do
U khi Iuu lwong nude ting, thi voi nguyén to As,
h¢ s6 twong quan R = -0,56 phan 4nh sy pha
lodng dang ké ham lugng As trong nudc khi luu
lugng tang.

Bang 3. Hé s twong quan giira ham lwgng cac kim loai dang hoa tan do dworc va gitba ham lwong
cac kim loai nay véi lvu lwong nwéc sdng Hong tai tram Son Tay

\ Cr Co Ni Cu Zn As Mo Cd Sb Pb U Q

\ 1 -0,18 -0,05 0,05 0,00 -0,09 0,21 0,18 0,15 0,20 0,06 -0,26 0,06
Cr 1 0,55 0,22 0,38 0,60 0,22 0,28 0,33 0,07 0,41 0,55 0,07
Co 1 0,63 0,69 0,66 0,15 0,28 0,76 0,38 0,57 0,36 -0,28
Ni 1 0,48 0,36 0,14 0,22 0,61 0,11 0,45 0,23 -0,35
Cu 1 0,66 0,30 0,67 0,68 0,56 0,58 0,41 -0,46
Zn 1 0,15 0,46 0,78 0,23 0,74 0,35 -0,16
As 1 -0,04 0,02 0,07 0,30 0,12 -0,56
Mo 1 0,37 0,66 0,15 0,56 -0,10
Cd 1 0,26 0,77 -0,03 0,13
Sb 1 -0,09 0,39 -0,32
Pb 1 013  -0,14
U 1 0,65
Q 1
Hon thé, bdng 3 con chi ra rang c¢6 moi twong 3.2 Sw bién doi ham lwong cdc kim logi néing

quan nhit dinh gitta ham lugng mot s6 kim loai
nang v6i nhau, cho thiy cic kim loai ny c6 chung
mdt ngudn gdc trén luu vyc song Hong. Cu thé 1a
hé $6 tuong quan ti 1§ thuan da dugc ghi nhan
(R > 40,5, bdang 3) gitta ham lugng nguyén t& Co
véi cdc nguyén tb Cr, Ni, Cu, Zn, Cu va Zn va giita
nguyén t6 Cd vé6i cic nguyén to Ni, Cu, Zn, As
va Pb.

dang lo liing trong nwéc séng Hong tai Son Tdy

So v6i véi ham luong kim loai nang hoa tan,
ham lugng cdc kim loai ndng dang lo ling trong
nude song Hong tai Son Tay it bién dong hon. Hé
s6 dao dong (%CV) bién dbi tir 10 dén 34% theo
trinh tu sau:

(10%)Co<U<V<Ni<Cr<Th<Zn<Cd<Pb<As<Cu<S
b <Mo(36%).
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Bang 4. Ham lwong cac kim loai ning dang lo Itrvng do dworc trong nwéc sdng Hong tai tram thiy van Son Tay

Mg/kg \ Cr Co Ni Cu Zn As Mo Cd Sb Pb Th U

Min 78 540 11 36 75 133 26 1,11 0,56 3,41 61 10 2,5
Max 161 120 18 73 257 336 127 5,18 1,46 11,33 197 22 4,6
Q1 99 73 14 45 124 169 67 1,60 0,87 4,47 108 15 3,3
Q3 17 87 17 52 168 217 86 2,29 1,30 8,20 152 18 3,8
Trung binh 109 80 15 49 150 196 78 2,06 1,06 6,41 136 16 3,6
Ccv 14% 15% 10% 15% 27% 22% 25%  36% 24% 34% 24% 18% 12%
Mé Kéng - 40 13 25 - - 17,5 - - - 30 - -

Trung binh thé gioi 129 130 22,5 74,5 76 208 36,3 2,98 1,55 2,19 61,1 12,1 3,3

Min=gi4 tri nhé nhat, Max = gia tri Ion nhat, Q: t& vi (1: 25%, 3: 75%), %CV: hé sb dao dong

Khic v6i ham lugng cdc kim loai ndng dang
hoa tan, ham lugng cdc kim loai nidng trong nudc
song Hong dang lo ling lai cao hon rat nhiéu so
voi song Mé Kong trong s6 d6, cdc kim loai Cu,
As, Sb va Pb cling c6 ham lugng cao hon khoang
2-3 1an so véi trung binh chung ciia céc song khéc
trén thé gidi (bdang 4).

Hé sb trong quan gitra cdc ham lugng kim loai
nang dang lo lung va véi luu lugng nude cling da
dugc thiét 1ap (bang 5). Dya vao két qua thu dugc
tir bang 4, chiing ta c6 thé phan chia céc kim loai
ning quan tric thanh hai nhém:

- Nhém 1 gém cac kim loai V, Cr, Co, Ni, Th
va U. Pay 1a céc nguyén & c6 hé sb twong quan
gitta ham lugng kim loai ndng va luu lugng nudc
c6 gid tri duong (R>0) cho thay khi Iuu lwong nude
tang, ham luong cdc kim loai ndy cé xu hudng
tdng theo.

- Nhém 2 gém cac kim loai Cu, As, Zn, Mo,
Cd, Sb va Pb. Day la nhiing kim loai cé xu hudng
giam nong d6 khi luu lugng nuéc ting (hé sd
trong quan R<0). Néu ham lugng cic kim loai
nang trong nhém 1 tang theo luu lugng nudc dugc
giai thich bing sy thay dbi ngudn gdc ddi dao cia
cdc kim loai nay khi luu luong nuédc ting thi su
giam ham lugng kim loai ndng trong nhém 2 lai
dugc giai thich bang hiéu tng kich thudc hat
(Effect of granulometric composition). Khi Iuu
luong nudc tang, kéo theo cic hat chit ran lo ling
¢6 kich thudc 16n ting theo, chil yéu 12 céc hat dét
da thd. Cac hat nay chtra ham luong cac kim loai
nang thép hon rét nhiéu so véi cdc hat nho, min [2,
4, 5, 13]. Didu nay da dugc quan sit tai nhiéu hé
thong song ngdi khéc trén thé gidi nhu tai Phap [4]
hay tai Mexico [2].

Bang 5. Hé s6 twong quan giira ham lweng cac kim loai dang lo lirng do dwoc
va gitra ham lwgng cac kim loai nay véi luvu lwong nwéc séng Hong tai tram Son Tay

\ Cr Co Ni Cu Zn As Mo Cd Sb Pb Th U Q
\' 1 0,87 0,67 0,75 -0,09 0,10 -0,02  -0,06 -0,23 0,02 -0,06 0,72 0,68 0,60
Cr 1 0,74 0,86 -0,18 -0,14 -023 -026 -0,14 -0,23 -0,04 0,82 0,55 0,59
Co 1 0,74 0,33 0,08 0,09 -0,04 0,40 -0,27 0,44 0,72 0,50 0,28
Ni 1 0,07 0,09 -0,01 -0,02 0,12 -0,11 0,10 0,65 0,44 0,35
Cu 1 0,62 0,82 0,68 0,80 0,32 0,70 -0,28 -0,19 -0,57
Zn 1 0,78 0,63 0,48 0,55 035 -0,35 0,07 -0,52
As 1 0,73 0,57 0,70 0,60 -0,39 -0,02 -0,57
Mo 1 0,41 0,53 022 -041 -0,15 -0,45
Cd 1 -0,02 083 -0,13 -0,12 -0,55
Sb 1 0,11 -0,42 0,13 -0,39
Pb 1 -0,04 0,04 -0,33
Th 1 0,66 0,69
U 1 0,48

Q 1

3.3. Chit lwgng nwéc song Hong tai Son Tdy

Dé c6 thé ddnh gid chit lugng nudc theo céc
chi tiéu v& ham lugng kim loai nang, tor d6 cho
phép xdc dinh dnh huéng cua ngudn nudc dén doi
song cua céc loai thuy sinh ciing nhu dén strc khoe
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con nguoi, cac gid tri ham lugng kim loai nang hoa
tan dd quan tric bao gdm céc nguyén t6 As, Cd, Cr,
Cu, Ni, Pb va Zn dugc so sdnh véi cdc gia tri gioi
han theo Quy chuan ky thudt Qudc gia vé& chat
lugng nudc mat QCVN 08:2008/BTNMT (hinh 3).
Tir hinh 3 chiing ta nhan thiy ring ham lugng kim



loai ning hoa tan trong nudc song Hong tai Son
Tay déu dat chuan cot A (c6 thé dung lam nuéc
sinh hoat) v&i hau hét cic kim loai. Nhu vay, xét
vé ham luong kim loai ning hoa tan, nudc sdng
Hong tai Son Téy c6 thé sir dung véi myc dich lam
nudc cap sinh hoat.
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Hinh 3. So sanh ham lwong mét sé kim loai nang dang
hoa tan (ug/l) trong nwéc séng Héng tai tram Son Tay véi
céc gia tri cot A twong ing trong QCVN08:2008/BTNMT

D6i v6i ham lugng kim loai ning dang lo ling,
do tai Viét Nam hién chua c6 mdt ti€u chuén hay
quy chuan nao dugc 4p dung, nén ching toi da sir
dung cédc chi s6 ndéng d6 tic dong ngudng TEC
(Threshold Effect Concentration)- dudi giéi han
nong do nay thi nguy co anh huong dén hé sinh
thai twong ddi thdp (duéi 10%) va ndng do tic
dong chic chin PEC (Probable Effect
Concentration)-trén gi6i han nong d6 nay thi nguy
co anh hudng Ién hé sinh thai 1 cao (trén 50%)
[12] (hinh 4). Cac két qua dugc trinh bay trén hinh
4 chi ra rang: ham lugng trung binh cic kim loai
ning déu vuot qui chi s6 TEC nhiéu lan, trir
nguyén t6 Cd c6 gia tri twong dwong voi gid tri chi
s0 TEC; cdc nguyén to Ni, Cu va Pb cho ham
lugng trung binh xap xi gi4 tri chi sé PEC va riéng
nguyén td As cho gid tri cao hon rat nhiéu lan chi
s0 PEC. Nhu vdy, nguy co anh huéng cia cic
nguyén td nay 1én hé sinh théi trong nudc séng rat
cao, dic biét 1a nguyén t6 As. Tuy nhién, 6 nhiém
kim loai nang cé nguy co lan rdng khi hang ndm
song Hong bdi dap phi sa cho ving dong bang
khoang 20 triéu tin/nim [6] va lugng phil sa nay
dugc dan vao tryc tiép tudi tiéu cho cdc viing ndng
nghiép. Pay s& 12 ngudn gdy 6 nhidém kim loai ning

cho moi truong dét va c6 thé tich tu trong cdy trong
¢ vung dong bang.
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Hinh 4. So sanh ham lwgng mét sb kim loai nang dang
lo Irng (mg/kg) trong nwéc séng Héng tai tram Son Tay
véi cac gia tri TEC va PEC twong tng [15]

3.4. Sw phén bé giiva hai pha hoa tan va lo liing
cuia kim loai ndng trong nwoc song Hong

Su phan b giita hai pha hoa tan va lo limg ctia
kim loai ning trong nudc séng Hong tai tram thiy
van Son Ty duoc thé hién trong hinh 5. C6 thé
nhén thdy rang sy phin b khac nhau giira hai pha
khao sét dbi v6i hau hét cdc kim loai ndng thi dang
lo limg chiém wu thé hon trong qud trinh chuyén
tai (trr Mo va U), c6 thé dat dén 99% (vi du nhu
Pb, Cr hay Co). Hon thé, hinh 5 ciing cho thiy anh
huwong o rét cia luu lugng nude dén sy phan bd
gitra hai pha khdo sat. B¢ la khi luu lugng tang thi
ti 16 phan traim ham luong kim loai dang lo ling
trén ham luong téng s6 (hoa tan + lo ling) ting
theo. Ty 1& phan bd trung binh cua kim loai ning
dang lo limg trong 2 nim quan tric dao dong
tr 37% dén 99% theo tinh tr sau:
37%<Mo<U<Sb<As<Cd<Zn<V<Ni<Cu<Co<Cr<
Pb<99%.

Néu Mo, U va Sb 1a céc nguyén t6 chuyén tai
boi song Hong chiém wu thé dudi dang hoa tan thi
Cr, Co va Pb lai 1a cdc nguyén t& chuyén tai chu
yéu dudi dang lo limg. Két qua nay ciing da duoc
quan sit tai nhiéu hé thng séng c6 tai lugng phi
sa 16n trén thé gioi [4, 10].
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Hinh 5. Ti 1& % phan b ham lwong kim loai nang gitra hai pha lo I(ing va hoan tan trong nuéc séng Héng

tai tram Son Tay theo Iwu

3.5. Tdi lwong kim logi néng ciia song Hong

Dua vao bang $6 liéu do duoc vé ham luong
kim loai ndng hoa tan va lo lung trong nudc sdong
Hong, vé ham lugng chat ran lo Iung va luu lugng
nudc, ching téi da tinh todn tai lugng kim loai
nang trung binh ndm 2011 ciia séng Hong tai tram
Son Tay (bang 5). Dong thoi chiing toi ciing di so
sanh cdc két qua thu duoc voi tai lugng cua cic hé
thong sdng khdc trén the gidi (bdng 5).

Bang 5. Bang so sanh tai lwong kim loai nang dan

lwong nwéc nam 2011

Bang 5 cho thiy rang tai lugng kim loai ning
dang 1o limg cta hé thong song Hong cao hon rét
nhiéu 1an so véi song Mé Kong nhung lai nho hon
rit nhiéu so voi song Hoang Ha (Huanghe) hay
song Truong Giang (Changjiang). Tuy nhién, d6i
v6i kim loai ning hoa tan, tai lugng cta song Hong
lai cao hon nhiéu lan tai lvong cta song Hoang Ha,
trir nguyén to As (bdng 5).

g hoa tan va lo Itrng chia séng Hong tai Son Tay

v&i cac hé thdng séng khac trén thé gioi

Séng Dién \Y Cr Co Ni Cu Zn As Mo Cd Sb Pb U
tich

Tai lwgng kim loai dang lo’ Ithng (t/ndm)

Séng Hong 150000 2673 2014 396 1215 3298 4942 1650 433 27,1 136 3282 88
MéKong® 790000 - 1880 611 1175 - - 823 - - - 1175 -
Huanghe® 752000 - 84224 15040 44368 29328 76704 12960 - 203 - 18800 -
Changjiang® 1089000 - 37026 5772 37026 18513 35937 - - 98,0 - 15246 -
Zhuijiang® 443000 - - 2082 - 5316 16391 - - 70,9 - 6645 -
Nile™ 3400000 - - - - 986 - - - - 408 -
Mississippi'® 2979000 10724 8043 1609 4766 2711 13703 1370 626 59,6 - 2979 -
Missouri 150000 8550 6000 1065 3600 1950 8250 960 540 435 - 2100 -
Gironde" 73000 175 190 29 117 146 1168 43 365 7,3 - 139 37
Téng tai lweng (10°) 1941 1960 338 1118 1140 3123 544 45 23 33 916 50
thé gioi"

Tai lwong kim loai dang hoa tan (t/ndm)

Séng Héng 150000 155 29,3 6,5 549 179 345 361 63,2 1,3 57,7 17,3 48,9
Huanghe® 752000 - - - 15,0 526 7,52 993 - - - 0,75 -
Changjiang® 1089000 - - - 87,1 958 32,7 - - 21,8 - 32,7 -
Zhuijiang® 443000 - - - - - - - - - - - -
Nile' 3400000 - - - - - - - - - - - -
Mississippi'® 2979000 - 745 - 953 1102 1341 596 834 - - - -
Gironde' 73000 21,2 153 44 19,0 431 139 36,5 6,57 1,46 - 6,57 12,4
Tbéng tai lwong (10%) 27 26 55 30 55 23 23 16 3,0 2,6 3,0 14
thé gioi"
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Cudi ciing, chung toi cling da udc lugng su
déng gop cua song Hong vao tai luong chung d6 ra
dai duong cua cic song trén thé gioi. Pbi voi kim
loai nang lo limg, song Hong déng gop tir 0,10%
dén 0.41% theo thir tu sau:

Mo~Cr(0,10%)< Ni(0,11%)< Co~Cd(0,12%)<
V(0,14%)<Zn(0,16%)<U(0,18%)<Cu(0,29%)<As
(0,30%)< Pb(0,36%)< Sb(0,41%)

Déi voi kim loai nang hoa tan, sy déng gop
cua song Hong khoang 0,04% dén 2,2% theo thr
tu sau:

Cd(0,04%)<Cr(0,11%)<Co(0,12%)<Ni(0,18%)
<Cu(0,33%)<U(0,35%)<Mo(0,39%)<V~Pb(0,58)<
Zn(1,5%)<As(1,6%)< Sb(2,2%)

4. Két luan va kién nghi

Céc két qué thu nhén dugc tir viéc quan tréc
ham lugng cdc nguyén té kim loai ning trong nim
2011 trén viing ha lvu song Hong tai tram thiy vin
Son Ty ban dau da ddnh gid dwoc mic d6 6 nhiém
céc nguyén to nay trong nudc song. Cu thé 1a néu
xét vé ham luong cic kim loai ning dang hoa tan
thi chit lugng nudc song Hong do tai tram thuy
vin Son Tay déu dat chuin c6t A theo
QCVNO8:2008/BTNMT. Nguoc lai, ddi voi dang
lo ling, nhiéu kim loai nang nhu Ni, Cu, Pb va dac
biét 1a As c6 ham luong trung binh vuot qué chi sé
doc sinh thai PEC nhiéu lan, cho thdy nguy co anh
hudéng cta cic kim loai nay 1én hé sinh thai luu
vuc song 1a rt cao. Hon thé, nghién ciru con chi ra
ring céc kim loai ndng trong nudc song Hong ton
ta1 chi yéu dudi dang lo lung dbi v6i da sb nguyén
t6 khao sét, c6 thé chiém dén 70-99% ham lugng
kim loai tong so.

Céc két qua thu duoc trong nghién ctru nay cho
phép dua ra cac bién phdp xur ly cling nhu phuong
hudng quan 1y va st dung ngudn nudc mot cich
hop 1y va hiéu qua. Day ciing 1a tién d& cho céc
nghién ciru tiép theo su hon trén ca hai mat khong
gian (tren toan luu vyc song Hong) va thoi gian
(lay mau cuong do cao trong thoi gian dai) dé c6
thé xdc dinh dugc ngudn gdc cdc kim loai nay
trong nudc sdng ciling nhu cé the danh gia chinh
xdc hon su chuyén pha 1ong - rén cia cdc kim loai
trong mdi trudong va anh hudng cua cic kim loai
nay dén hé sinh thdi trén toan luu vyc song.

Loi cam on: nghién cou nay nim trong
khudn kho dé tai hgp tac INSU ST EC2CO RIVER

SONG-2009-2011 gifra Vién héa hoc - Vién Han
lam Khoa hoc va Coéng ngh¢ Viét Nam véi Vién
Nghién ctru Han 1am CNRS va Dai hoc Bordeaux
1, Phép.
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SUMMARY

Preliminary assessment of dissolved and particulate heavy metals transported by the Red river
at the SonTay station

This study is based on the experimental results obtained from analysis of suspended and dissolved heavy metal
concentrations (V, Cr, Co, Ni, Cu, Zn, As, Mo, Cd, Sb, Pb and Th) in the Red River at the SonTay station during 2011.
The results showed that for the dissolved phase, heavy metal concentrations were relatively stable, whatever the water
discharges. In contrast, the concentration of suspended heavy metals tended to decrease with increasing of water
discharge. Moreover, the results indicated also that the transfert of heavy metals by the Red River was mainly in the
suspended phase (up to 9901%). If the water quality of the Red River can be classified as good (column A - QCVNOS:
2008/BTNMT) in term of dissolved heavy metal concentrations; the suspended heavy metal concentrations were higher
than the ecological indicators PEC (Probable Effect Concentration), suggesting the effect of this heavy metal
contamination on the ecology and environment in the Red River basin is extremely high (over 50%(). Finally, this study
estimated the contribution of the Red River on the global flux from 0.1 to 0.4% for dissolved phase and from 0.4% to
2.20] for suspended phase.

Keywords: Red River, heavy metal contamination, water quality, ecological indicator, flux
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