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HAM LUONG KIM LOAI NANG TRONG CAT BUN LO LUNG
TRONG NUGC SONG HONG, DOAN CHAY QUA HANOI

TAI CAU CHUONG DUONG

HEAVY METALS IN SUSPENDED SOLIDS IN THE RED RIVER SYSTEM AT CHUONG DUONG BRIDGE (HANOI)

TOM TAT

Ham lrgng kim loai nang trong cat bun song la mot trong nhtng thong sd 6
nhiém mdi truong dang duogc chd ¥ do céc tAc dong clia chiing téi doi séng dong,
thuc vt va siic khoe con ngudi. Bai béo trinh bay két qua quan tréc ham lrong
kim loai ndng trong cat bun lo Ing trong séng Hong doan chay qua Ha Néi trong
ndm 2019. Két qua cho thdy ham lvong céc kim loai ndng nhu sau; Ph: 34,18 -
66,25ppm; Zn: 65,72 - 89,48ppm:; Cu: 48,08 - 120,80ppm; Cd: 0,16 - 0,39ppm;
Fe: 28460,00 - 41881,25ppm; Cr: 28,46 - 35,88ppm; Mn: 516,4 - 685,0ppm:;
As; 16,84 - 28,22ppm; Hg: 0,13 - 0,22ppm. Ham lugng c&c kim loai ndng dugc
sap xép theo thir tw giam dAn nhu sau; Fe>Mn>Cu>Zn>Pb>Cr>As>Cd>Hg.
Fe va As cao hon Ian luot 13 1,9 va 1,4 Ian so vdi gid tri cho phép clia Quy chuén
Viét Nam vé ham lugng kim loai ndng trong tram tich séng QCVN 43:2017/BTNMT.
Céc két qua nhdm dong gop co s& di liéu chét lwong nudc va cét bin song Hong
nham b&o vé mdi truding nirée séng Hong.

Tir khod: Kim loai nang; cat bun lo Itng; séng Hong; Viét Nam.

ABSTRACT

The heavy metal content in riverine suspended solids is one of the
environmental pollution variables that pay attentionfoe scientists due to their
impacts on animal life, plants and human health. The paper presents the
monitoring results of heavy metal content in suspended solids in the Red River,
section flowing through Hanoi city in 2019. The results showed the heavy metal
contents of heavy metal as follows: Pb: 34.18 - 66.25ppm; Zn: 65.72 - 89.48ppm;
Cu: 48.08 - 120.80ppm:; Cd: 0.16 - 0.39ppm; Fe: 28460.00 - 41881.25ppm:; Cr: 28.46
- 35.88ppm; Mn: 516.4 - 685.0ppm; As: 16.84 - 28.22ppm; Hg: 0.13 - 0.22ppm. The
heavy metal concentration is arranged in descending order as follows:
Fe>Mn>Cu>Zn>Pb>Cr>As>Cd>Hg. Within different HM observed, the mean
values of Fe and As contents were 1.9 and 1.4 times respectively higher than the
allowable values of the Vietnam Standards on the HM in riverine sediment QCYN
43:2017/BTNMT. The results contributed to the database of the Red River sediment
and water quality in order to protect the Red River water environment.

Keywords: heavy metals; suspended solids, Red River, Vietnam.
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1.GIOI THIEU

Tac dong cla cac hoat dong clia con nguoi va ty nhién
dén chat lvong dat, nuéc, cat bun lo Irng trong nwéc séng
ngay cang duoc quan tam trén thé gi¢i. Cat bun lo Ing va
tram tich day s6ng rat quan trong trong lwu gitr va chuyén tai
cac kim loai nang. Cac kim loai nang trong cat bun & séng
thwong cé ngudn goc tir phong hoa da trong luu vuc, rira troi
dét canh tac ndng nghiép, nudc thai tir céc cdng thai va lang
dong tlr khi quyén [9]. Khi gdp diéu kién méi truong (pH,
nhiét do, chat hitu co, vi sinh vat...) thich hgp, mét sd kim loai
nang chuyén tir pha cat bun (dang khéng tan) sang pha nuéc
(dang hoa tan) va tlr d6 cé thé anh hudng dén chét lvong
ngudn nudc va khi di vao chubi thirc &n c6 thé anh hudng
dén stic khoe sinh vat trong nuéc va stic khde con nguoi tiéu
thu thay san. Mot s6 kim loai nang néu vurgt qua ngudng quy
dinh, chdng sé gay anh hudng dén hé than kinh, gay doc cho
céc co quan trong co thé va déc biét voi mot sé kim loai ndng
¢6 doc tinh cao (nhw Pb, Cd....), chiing c6 thé gay ddc & muc vi
lwvgng [15]. Vi vay, cac nghién clru danh gia ham lugng kim
loai nang trong tram tich rat dwoc quan tam. DA co rat nhigu
nghién ctru vé kim loai ndng trong cat bun day séng trén thé
gi6i [3, 4, 12, 13]. O Viét nam, cac nghién ctru vé ham lvong
kim loai nang trong tram tich day séng cling da duoc thuc
hién [5, 6], tuy nhién nghién cttu vé kim loai nang trong cét
bun lo IPng clia song con rat han ché.

Hé théng séng Hong da va dang chiu nhiéu tac dong
cla tv nhién va con nguoi. Séng Hong ¢6 dién tich lvu vie
khoang 156.451km? vgi dan sd khoang 40 triéu nguoi. Chat
lvgng moi trudng nuwéc, trong dé cod cat bun lo Irng cling
da duoc quan tam rat nhiéu do anh hwéng cla viéc xay
dwng va van hanh hang loat ho chira [10, 11, 14]. Bai bao
trinh bay két qua quan trdc ham lvong mot sé kim loai
nang trong cat bun lo Iirng sdng Hong, doan chay qua Ha
Noi tai cau Chrong Duong. Két qua nham b6 sung co s& di
lieu vé chat lwvgng nuéc, tram tich séng Hong, gop phan
bao vé mai trvong lvu vuc séng Hong.

2. PHUONG PHAP NGHIEN CUU

Dbéi twgng nghién ctu

Séng HANng co dién tich lvu vuc khoang 156.451km?. Ba
nhanh séng chinh & thuvgng lvu (Pa, Thao, L6) gap nhau tai
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Viét Tri, tao nén chau thé séng HOng. Vang ha lvu co6 4
nhanh séng chinh (Tra Ly, Ba Lat, Ninh Co, DPao) d6 ra bién.
Khi hau trong khu vire la nhiét déi gié mua véi mua mua tir
thang 5 - thang 10 va mua khd la cac thang con lai trong
nam. Khoang >80% lvgng mua dat dugc vao cac thang
mua mua, tao nén sw khac biét rd rang vé lvu lvgng nuéc
sbng trong mua muwa va mua khd. Cac dot IG trén séng
Hong thuong xay ra vao thang 7, 8.

P6i twgng nghién ctu la ham lvgng moét s6 kim loai
nang trong cat bun lo Itrng trong nuéc séng Hong, doan
chay qua Ha Noi.

L&y mau, bao quan vaxi Iy mau

Tién hanh 1dy mAu cat ban lo Iiing trong séng HonNg tai
chan cau Chwong Duong (Ha NOi) (toa do 21°2'20" N;
105°51'53" E) trong 4 dot trong nam 2019 (2 dgt vao mua
khé: thang 2, 3 va 2 dgt vao mua mua: thadng 7, 8).

Mau cat bun lo Iing duoc I8y trong cac bay tram tich
bang nhua, dugc dit ¢d dinh tai 1 vi tri & gitta dong dudi
chan cau Chuong Duong, trong khodng thoi gian 20 ngay.
Mau sau khi 18y, dugc mang vé phong thi nghiém va béao
quan lanh cho dén khi phan tich mau.

Chu&n bi mau cho phan tich cac chi tiéu Pb, Cu, Cd va
Zn: 2g mau cat bun lo lirng duoc sdy trong td sdy & 105°C
trong 24h, sau do6 dugc nghién nhé va cho vao cac c6c. Sau
d6 méau phan tich nay dugc cho thém 15ml HCl 37% va 5ml
HNO, 65% va dun & 95°C cho dén khi mau khong mau. Bé
ngudi mau dén nhiét do phong.

Chuén bi mau cho phan tich cac chi tiéu Hg va As: 2g
mau céat bun lo Iing duoc sy trong th sdy & 105°C trong
24h, sau dé duoc nghién nhé va cho vao cac c6c. Sau do
méau phan tich nay dugc cho thém 5ml HNO, 65% va dugc
tron déu roi dwgc dat trong 10 vi séng trong 40 phdt. Sau
do, dé ngudi mau dén nhiét dd phong.

Phan tich mau

Ham lugng kim loai duoc do bang phuong phéap quang
ph6 hap thu nguyén tr trén may do Varian 280FS va AA280Z
(Australia) theo phuong phép trong tai liéu [8]. Cac phép
phan tich duoc lap lai 3 1an va két qua la gia tri trung binh,

Bang 1. Ham lugng mt s6 kim loai nang trong cat buin lo Iing trong song Hong

K&t qua phan tich dwoc déi chiéu véi quy chuan Quéc
gia vé chat luong tram tich QCVN 43:2017/BTNMT nham
danh gia mirc dd 6 nhiém ctia cac kim loai ning quan trac.
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Ham lwgng kim loai nang trong cat bun lo Iing
trong séng Hong doan chay qua Ha Noi

K&t qua quan trdc ham lugng kim loai nang trong cét
bun lo Iing ctia 4 dot thu mau nadm 2019 duoc trinh bay
trong bang 1.

Ham lvgng Pb dao dong tir 34,18 dén 66,25ppm, trung
binh dat 50,9 + 13,1ppm cho toan bd cac mau khao sat. Cac
gia tri nay déu nam trong giéi han cho phép clia Quy chuén
Viét Nam v& ham lvong Pb trong tram tich séng QCVN
43:2017/BTNMT (< 91,3ppm). Cac gid tri nay thdp hon so
V@i Pb trong cat bun séng Yellow va séng Raohe Trung
Quadc [3, 4] vakhu vuc clra song Cam [5]; ctra Ba Lat [7]. Tuy
nhién, cac gia tri nay Pb cao hon mot s6 song trén thé gidi
nhu sdng Gomti (An Dd) [1]; séng Old Brahmaputra
(Bangladesh) [2].

Ham lvong Zn dao dong tlr 65,72 dén 89,48ppm véi gia
tri trung binh dat 78,3 = 12,3ppm cho toan toan bd 4 dot
khao sat, thap xa so voéi gia tri gi¢i han cho phép clia Quy
chuén QCVN 43:2017/BTNMT (<315ppm). Gia tri trung binh
Zn trong nghién ctru ndy gan vai gia tri quan trac dwoc déi
v@i séng Old Brahmaputra, Bangladesh [1], hodc sdng
Raohe, Trung Qudc) [3]. Tuy nhién cac gia tri nay lai thap
hon so véi khu vuc clra séng nhw séng Cam [5]; Ba Lat [7],
hay séng Hong trvéc day [6].

Ham lvgng Cu dao dong tir 48,08 dén 120,80ppm VGi
gia tri trung binh dat 76,8 + 34,7ppm cho toan bd 4 dot
kh&o sat, nam trong gidi han cho phép cla Quy chuén
QCVN 43:2017/BTNMT (<197ppm). Gi& tri trung binh Cu cao
hon rat nhiéu so véi mot sd séng trén thé gidi nhw sdéng
Gomti, An D6 [1]; sdng Old Brahmaputra, Bangladesh [2],
tuy nhién lai thdp hon so véi séng Raohe Trung Qudc) [3],
khu vuc clra séng nhu séng Cam [5]; Ba Lat [7], hay song
Hong trong nghién cliu trweée day [6].

Gia i Pb(ppm) | Zn(ppm) | Cu(ppm) | Cd(ppm) |  Fe(ppm) | Cr(ppm) | Mn(ppm) | As(ppm) | Hg (ppm)
Thang 2 52,2 65,7 88,2 0,3 39400,0 30,2 584,5 16,8 0,16
Thang 3 66,3 69,8 120,8 0,3 41881,3 34,2 586,5 28,2 0,17
Thang 7 34,2 89,5 50,0 0,16 28460,0 28,5 516,4 28,1 0,13
Théng 8 51,1 88,4 48,1 04 38700,0 35,9 685,0 22,8 0,22

TB mua khd 59,2499 | 67,728 | 1045+23,1 | 0,3+0,03 | 40640,6 £17545 | 32,2+28 | 5855+14 220+8 | 0,17+0,01

TB mua mua 426+119 | 88,9408 49+14 0,3+0,2 33580+£7240,8 | 32,2+5,2 | 600,7+119,2 | 254+3,7 | 0,17+0,06

Trungbinh4dot | 50,9+13,1 | 78,3+£12,3| 76,8+34,7 | 0,29+0,1 | 37110,3+£5926,2 | 32,2+3,4 | 593,1+694 | 2454 |0,17+0,04
Gid tr thap nhét 34,18 65,72 48,08 0,16 28460,00 28,46 516,40 16,84 0,13
Gia tri cao nhat 66,25 89,48 120,80 0,39 41881,25 35,88 685,00 28,22 0,22
QCYN 43:2017 /BTNMT 91,3 315 197 3,5 20000 90 17 0,5
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Ham lvgng Cd dao dong tir 0,16 dén 0,39ppm, trung
binh dat 0,29 + 0,1ppm cho toan bd 4 dot khao sat, ndm
trong gi¢i han cho phép cla Quy chuan QCVN
43:2017/BTNMT. Gia tri trung binh Cd thap hon so v&i mét
s6 sdng trén thé gi¢i nhu Gomti, An Do (Singh et al. 2005);
Old Brahmaputra, Bangladesh [2], song Rache, Trung Quéc)
[3] va gan bang vai gia tri khu vie clra sdng Ba Lat [7], hodc
sdng Hong trong nghién clru trwéc day [6].

Ham lvgng Fe rat cao, dao dong tlr 28460,00 dén
41881,25ppm, V@i gia tri trung binh dat 37110,3 +
5926,2ppm cho toan bd 4 dot khao sat. Gia tri trung binh
nay cao hon 1,6 lan so véi quy chuan cho phép QCVN
43:2017/BTNMT. Tuy nhién, céc gia tri nay van thap hon so
v6i khu vie clra song Ba Lat [7], sbng Cam [5]. Ham lugng
Fe cao cling da duoc phat hién thay trong nghién ctiu truéc
day vé séng Hong cho rdng mau dé cdia nudc séng HoNg 1a
do rira tr6i dat da c6 ham lvong Fe cao & ving thuong
nguon lvu vie.

Ham lwgng Cr dao dong tlr 28,46 dén 35,88ppm véi gia
tri trung binh dat 32,2 + 3,4ppm cho toan bd 4 dot khdo
sat, ndm trong gidi han ctia QCVN 43:2017/BTNMT. Gia tri
trung binh Cr cao hon so véi Gomti, India [1]; Old
Brahmaputra, Bangladesh [2], tuy nhién lai thap hon so véi
Cr trong cat bun sdng Yellow va sdng Raohe Trung Qudc)
[3, 4]; khu vuc ctra sdong nhw séng Cam [5]; clra sdng Ba Lat
[7] va sbng HOng trong nghién ctru trieée day [6].

Ham lvgng Mn dao dong tir 516,4 dén 685,0ppm, VGi
gia tri trung binh dat 593,1 + 69,4ppm cho toan bd 4 dot
khao sat. Hién nay, chwa c6 quy dinh gi6i han cho phép vé
ham lvgng Mn trong cat bun lo Iing trong quy chuan
QCVN 43:2017/BTNMT. Gia tri trung binh Mn cao hon 4,3

lan so véi sdng Old Brahmaputra, Bangladesh [2], nhung lai
thap hon so véi song Yellow, Trung Qudc) [4]; song Cam [5].

Ham lvgng As dao dong tir 16,84 dén 28,22ppm véi gia
tri trung binh dat 24,0 + 5,4ppm cho toan bd 4 dot khdo
sat. Gia tri trung binh nay cao hon 1,4 Ian so véi quy chuén
QCVN 43:2017/BTNMT. Tuy nhién, gia tri trung binh ham
lugng As trong nghién cru nay van thap hon so véi song
Yellow va sdéng Raoche Trung Qudc) [3, 4].

Ham lvong Hg dao dong tir 0,13 dén 0,22ppm, voi gia
tri trung binh dat 0,17 + 0,04ppm cho toan bd 4 dot khao
sat, ndm trong giéi han ctia QCVN 43:2017/BTNMT. Gia tri
trung binh Hg cao hon rat nhiéu lan so v6i song Old
Brahmaputra, Bangladesh [2] (bdng 1, 2).

Két qua clia 4 dot 18y mau va phan tich mot s6 kim loai
nang cho thay: ham lvong kim loai trong cat bun lo Itrng
cla séng Hong doan chay qua Ha Ndi tai chan cau Chuong
Duong c6 thé dwoc sdp xép theo thi tw giam dan nhu sau:
Fe>Mn>Cu>Zn>Pb>Cr>As>Cd>Hg; trong s6 cac kim loai
quan trac, ham lugng céc kim loai nhu Fe va As cao hon gia
tri cho phép ctia Quy chuan Viét Nam QCVN 43:2017/BTNMT;
cac két qua quan tric tai Ha Noi trong nghién ciru cla
ching t6i déu thdp hon so v6i két qua quan trac tai cra Ba
Lat trong nghién ctru trwde day. Nhu vay, cé thé thay cé su
tich tu kim loai nang trong cat bun séng Hong vé phia ha
Ivu do sv gia tang cac ngudn thai va do do déc long séng
vung ctra séng thap hon nhiéu so véi doan séng chay qua
Ha Noi.

3.2. Buéc dau tim hiéu ngudn gbc cac kim loai nang
trong cat bun lo Ittng sdng Hong doan chay qua Ha Noi

Céc két qua quan tric trong nudc song Hong cho thdy
mot s6 kim loai nang (Zn, As va Mn) c6 ham lvgng trung

Bang 2. Ham Ivgng kim loai (ppm) trong tram tich mét trong mdt s6 song trén thé giti va Viét Nam

. song S6ng Old Brahmaputra, | S6ng Raohe, Song Yellow, SongCam, | SOngHong, Qfa Ba Eat’ S6ng Hong (Ha
Kim log ot Bangladesh China Trung Qudc Viét Nam Viét Nam song Hong NGi), Viét Nam
fnBo g g st st VigtNam | o0 YI8
14,28+0,51
Pb 40,33 7,6 -222194278 26,39-77,66 92 +15 66 + 28 81,59 50,9131
11,21+0,96
In 52,7 7200244 89,80-201,88 | 178 =31 127 £ 50 134,38 78,3x123
15,58+1,21
Cu 5 6,2 79352412 55 29,72-102,22 82+16 8355 73,49 76,8+ 34,7
0,23+0,03
Cd 2,42 0,48 -16020,10 0,35+0,27 0,4 0,29£0,1
Fe (%) 3,62+0,35| 3,76+0,99 3,7406
13,08+0,58
Cr 8,15 6,6 -97.09+2,39 41,49-128,30 90+11 | 85,71x23,75 66,95 32,234
Mn 126,2 773,23-1459,69 | 827 +94 806 =236 593,1+69,4
12,87 +0,78
As -318,05:499 13,68 - 48,11 240x54
Hg 0,001 0,17+0,04
Tailiduthamkhéo | [1] 2] [3] [4] (5] 6] (7] Nghién ctu nay
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binh vao cac thdng mua mua cao hon so véi cac thang mua
khé. Ham lwgng cac kim loai Zn, As va Mn vao mua mua
va mua kho lan lugt 1a Zn: 88,9 + 0,8ppm va 67,7 + 2,8ppm;
Mn: 600,7 £ 119,2ppm va 585,5 + 1,4ppm; As; 254 + 3,7ppm
va 22,5 = 8ppm (bang 1, hinh 1). Nhw vay, cé thé thdy
nguodn phat sinh chd yéu cda cac kim loai nay la tir phong
héa d4, rira troi dat canh tac ndbng nghiép trong lwu vuc.

Nguoc lai, cac két qua quan tric trong nudc séng Hong
cho thay mét so kim loai nang (Cu, Pb va Fe) cé ham lwgng
trung binh vao c&c thdng mua kh6 cao hon so vGi céc
thang moua mwa. Ham lvgng cac kim loai Cu, Pb va Fe vao
mua mua va mua kho 1an luot [a Cu: 49 + 14 va 1045 +
23,1ppm; Pb: 42,6 +11,9 va 59,2 + 9 9ppm; Fe: 33580 +
7240,8 va 40640,6 £ 1754,5ppm (bang 1, hinh 1). Nhv vay,
c6 thé thay ngudn thai diém trong lvu vuc (nwéc thai san
Xudt cong nghiép, nwdce thai sinh hoat...) déng vai tro quan
trong trong cung cdp cac kim loai nay dé vao hé théng
song Hong.

Mot s6 kim loai nhw Cd, Cr, va Hg khéng co sv bién déi
ro rét theo mua (bang 1, hinh 1). Ba6i v6i cac kim loai nay, ca
hai nguén thai (ngudn thai diém va ngudn thai phat tan)
dong thoi dong vai tro quan trong trong cung cap kim loai
dé vao hé théng sdng Hong.

Pb Zn Cu
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Hinh 1. Gié tri trung binh clia 4 dot quan tréc (trung binh), gia tri trung binh muia
khd va gia tri trung binh mtia mura clia mot s kim loai néng trong gét bun lo ling
s6ng Hong doan chéy qua Ha Ndi, tai chan cu Churong Duong quan trac ndm 2019
4. KET LUAN VA KHUYEN NGHI

Két qua nghién clru ham lvgng kim loai nang trong cét
bun lo Ittng trong séng HOng doan chdy qua Ha Néi cho
thay: Pb dao dong tlr 34,18 dén 66,25ppm, trung binh dat
50,9 + 13,1ppm; Zn dao dong tir 65,72 dén 89,48ppm, trung
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binh dat 783 + 123ppm; Cu dao dbng tir 48,08 dén
120,80ppm, 76,8 + 34,7ppm; Cd dao dbng tir 0,16 dén
0,39ppm, trung binh dat 0,29 + 0,1ppm; Fe dao dong ti
28460,00 dén 41881,25ppm, véi gid tri trung binh dat
37110,3 + 5926 2ppm; Cr dao dong tir 28,46 dén 35,88ppm
V@i gia tri trung binh dat 32,2 = 34ppm; Mn dao dong tr
516,4 dén 685,0ppm, vo&i gia tri trung binh dat 5931 +
69,4ppm; As dao dong tlr 16,84 dén 28,22ppm VvGi gia tri
trung binh dat 24,0 £ 54ppm; Hg dao dong tir 0,13 dén
0,22ppm, V@i gia tri trung binh dat 0,17 + 0,04ppm. Ham
lvgng céc kim loai Fe va As cao hon lan lvot 1a 1,9 va 1,4 lan
so véi gia tri cho phép clia Quy chudn Viét Nam vé& ham
lwgng Mot s6 kim loai nang trong tram tich séng QCVN
43:2017/BTNMT. Ham lwgng kim loai trong tram tich mét ctia
sdng Hong doan chay qua Ha Noi duoc sap xép theo thir tw
gidm dan nhu sau: Fe>Mn>Cu>Zn>Pb>Cr>As>Cd>Hg. Nhu
vay cho thdy mic do 6 nhiém kim loai trong cat bun lo Itring
sdng Hong can dwoc quan thm nhiéu hon nham dam béo
chét lwgng cat ban va nude khu viyc ven bién tai noi song
HOng d6 ra bién.

K&t qua quan trac cling cho thdy mot s6 kim loai ning
trong cat bun lo Irng sébng Hong, doan chay qua Ha Noi
nhu Zn, As va Mn cht yéu c6 nguon goc tir nguon thai phat
tan (phong hoa da va rira troi dat canh tdc ndng nghiép)
trong khi mét s6 kim loai nang nhw (Cu, Pb va Fe) chiu anh
hwang chinh tir ngudn thai diém (nwdc thai sinh hoat, san
xudt cong nghiép...). Cac kim loai khac (Cd, Cr va Hg) chiu
anh huéng dong thoi tir ca hai ngudn thai noéi trén. Nhu
vay, can thuc hién mot s6 giai phap nham han ché tich tu
kim loai nang trong cat bun hé théng séng Hong.

Nghién clru nay mai chi xac dinh ham lugng téng so cla
mot s6 kim loai nang ma chua xac dinh dang kim loai. Vi vay,
nghién ctru sau hon vé cac dang kim loai dong thoi mé rong
tan sudt va vi tri quan trac trén sdng Hong la diéu can thiét.
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