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DANH GIA KHA NANG O NHIEM KIM LOAI NANG (Pb, Cu)

TRONG NUOC RI TU BUN THAI NAQ VET

TAI SONG KIM NGUU, HA NOI

EVALUATION OF HEAVY METALS (Pb, Cu) POLLUTION IN LEACHING WATER

FROM DISCHARGED SLUDGE OF KIM NGUU RIVER, HANOI

TOMTAT

0 nhiém biin day nao vét va thai bd ven hai bén by song Kim Nguu, TP. Ha Noi dang & mikc bao dong
da. Khi co tac dong clia qua trinh rtra trdi tlr nuéc mua (mua axit) kim loai nang tich tu trong bun sé duroc
gidi phdng, di theo pha I6ng nhanh chéng xam nhap vao dét va cac mach nwéc ngam. Trong nghién ciu
nay, ching t6i tién hanh khao sat st chuyén hoa clia hai kim loai ndng dién hinh 14 chi va dong tir mau
hiin théi clia song Kim Nguu béi nwde ¢d pH khéc nhau. Tai pH trung tinh (pH = 6,5), st chuyén héa clia
ion Ph?* va Cu®* (nbng do dinh lgng ban dau 12 0,11 va 0,11 mg/L trong (ing) trong biin thai sang dang
hoa tan trong nuéc dién ra cham va khdng 6n dinh, nén ham lrong kim loai nang (Pb va Cu) tich Iy trong
mdi triong con thép, nong dd Ph?* va Cu?* khao sat sau 10 ngay xac dinh tuong ng la 14,73 va 15,11
mg/L. Tuy nhién, khao st tai pH axit (pH = 4,5), st chuy&n hda chi va dong (ciic biét 1a chi) dién ranhanh
chdng, kha ndng thoi hoa dong va chi vao pha nirde cao, trong do nbng d6 P®* va Cu?* tang trong (ing tir
0,15va 0,11 mg/L Ién t6i 26,20 va 18,76 mg/L. Diéu nay cho thdy, trong trudng hop c6 mua axit nguy co 0
nhiém kim loai néng gay ra béi biin thai nao vét tir song Kim Ngu 12 rét cao, vin dé quan 1 va xr I bin
trong sdng Kim Nguu la rét quan trong va can phai duoc thuc hién mt cach khoa hoc.

Tlr khéa: O nhiém nudc, kim loai néng, bun thai, chi, dong, thoi héa kim loai.

ABSTRACT

Sewage sludge pollution discharged across two riverside of Kim Nguu, Hanoi has been serious. When
raining water (espcially acid rain) occurs, heavy metals accumulated in sludge are released, dissolving into
water and then underground water. In this study, we investigate the mobilization of typical heavy metals,
Pb and Cu, leached from Kim Nguu sewage sludge at different pH. At neutral pH (pH = 6.5), the dissolve
of Pb? va Cu?* (Co = 0.11va 0.11 mg/L equivalently) from sludge into water is slow and unstable, thus
the concentrations of Ph and Cu in the water are low, namely that of Ph** va Cu** after 10 days
determined are 14.73 va 15.11 mg/L equivalently. However, at acid pH (pH = 4.5), the transformation of
Pb and Cu into water (espcially Pb) occurs fast, the concentrations of Ph?* va Cu®* increase sinificantly
from 0.15va 0.11 mg/L Ién t6i 26.20 and 18.76 mg/L equivalently. This result show that the risk of heavy
metal pollution from sewage sludge of Kim Nguu river is high when occuring acid rain, the management
and treatment of Kim Nguu river sludge is very important and neccesary to be implemented scientifically.

Keywords: Water pollution, heavy metals, sewage sludge, Pb, Cu, metal leaching.
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P4 Thi C4m Van**, Ci Thj Thay Ha?

1.DAT VAN BE

Séng Kim Nguu la mot phan luu
cla sdng To Lich, dai khoang 7,7km,
kéo dai tir cau Kim Nguwu dén cudi dia
phéan Yén S& (Hoang Mai). Theo théng
ké cia UBND phuong Mai Bong, trén
doan séng Kim Nguu chay qua dia ban
phuong wéc tinh civ khodng 1km ¢6 7
dau céng thoat nuéc sinh hoat chay
triec ti€p ra song.

Bén canh chirc nang diéu tiét muc
nuéc, tao canh quan cla do thi va
thoat nuéc khi mua, chéng Ung ngap
thi sdbng Kim Nguwu con c6 thém chic
nang dan nwoc thai cong nghiép va
sinh hoat vé noi x ly. Co s& ha tang
thoat nuwéc cda thanh phd Ha No6i chua
dwoc dau tv hoan chinh chinh la
nguyén nhan khién cho dong sbng
ngay cang 6 nhiém tram trong.

Véi tdc do phat trién do thi hoa
nhanh chéng, y thiric ngudi dan va quan
ly d6 thi han ché, hé qua la nuwéc sinh
hoat clia nguoi dan déu xa tryc tiép ra
séng nén khong tranh khéi phat sinh
van dé 6 nhiém mai truong [4]. Rac thai
khé phan hdy nhu @6 st, tdi nilon déu
bi thai bé xudng sdng. Hai bén bo sdng,
cac duong 6ng nwéce thai sinh hoat chua
qua x Iy duoc xa thing ra séng. Nwoc
sdng Kim Ngwu dang bi 6 nhiém & miic
bao dong ddé. O’ nhiéu doan, long séng
chang khac cai ao tu, nuéc den dic, ndi
vang, b6c mui ué nang.

Theo bao cao cua Céng ty TNHH
MTV Thoat nwéc Ha NOi, trong nam
2012 lvgng bun thai dé thi thu gom
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trén toan thanh phd dat 167.200 tan trong d6 chi c¢6 2.140
tdn phat sinh tir tram x& ly nwéc thai sinh hoat [1]. Vay hon
95% lwgng bun thai phat sinh tir dau, diéu nay cho thay
phan Ién bun thai doé thi c6 ngudn goc tir viéc thai bd rac
ven khu virc cac sdng lon va tir hé théng vé sinh tai chd &
cac dé thi.

Hang ndm, ban dwoc nao vét tir séng chd yéu la dé
doéng, nwéc bun ty tham hoac ty chay ra cac kénh muong
ao ho xung quanh. Lrong bun thai nay chua dwgc xi ly
theo ddng quy trinh, phan lén la dé 1o thién. Khi cé tac
dong tir nudc mua thi lwgng kim loai ndng sé nhanh chong
ngdm vao dat va cac mach nwéc ngam tai khu vire chon lap.
Néu khdng dwgc xt ly kip thoi thi lwvgng kim loai nang sé
gay ra 6 nhiém trén dién rong. Tir d6 anh hudng tryc tiép
t6i doi song sinh hoat va stic khée clia nguoi dan.

Bun thai tdc dong dén truc ti€p dén strc khde con nguoi
ngay sau khi tiép xdc (nhw: moi hdi, nhiém trang do
hit/nuét vi khuan) hodc phét sinh do tiép xtc lau dai (ti€p
xUc v6i kim loai ndng phat tan tir qua trinh xt ly bun), anh
hudng tir tir, khdng thdy ngay duoc hau qua. Nhirtng nguoi
cd nguy co bi anh huédng nhiéu nhéat la nguoi thuong xuyén
ti€p xlc vai bun thai nhw nhan vién xt ly nwéc thai, cong
nhan nao vét bun, cdng nhan tai cac co s¢ U phan, néng
dan canh tac trén dat tir bun thai va cac hé gia dinh c6 su
ti€p xdc.

Ham lvgng kim loai ndng trong bun la m6i quan tam
dau tién khi nao vét kénh rach, c6 lién quan chat ché dén
muc dich tai st dung bun hoac viéc do bun khéng ding
quy dinh nhuv anh hwédng dén hé sinh thai tai khu vuc.
Thanh phan cac kim loai ning dé hap thu trén bé mat céac
chéat lo Ittng dang hitu co va vé co. Khi cac chat nay lang
xuéng thanh bun thi cac kim loai ndng cling sé bi tich tu
trong bun. Theo thoi gian, dwéi tac dong cta nwéc mua
tinh chét clia bun thai sé bién doi, chuyén hoa va co thé gia
tang sv tich Ity kim loai nang cé mat trong nuéc séng thoi
héa tlr bun thai tich dong hai bén va trong long ho, séng.

Hién nay, & Viét Nam cac cdng trinh nghién cru vé danh
gia sw ton du ham lwvgng kim loai nang trong bun, tram tich
cla cac song Ion thudce cac do thi da dwgc thuc hién. Trong
d6 c6 thé ké dén mot s6 nghién ciru lién quan dén danh gia
ham lvong kim loai ndng tich Ily trong tram tich day clra
song clia nhdm tac gia Phung Thai Duong va Huynh Thi
Kiéu Tram (2015), Nguyén Van Tho (2007), Doan Thi Thanh
Thily (2007), Pham Viét Nit (2011), L& Thi Vinh (2012), Pham
Thi Nga (2012) [6], hay nghién cru danh gié su tich Ity kim
loai ndng trong bun thai do thi tir sdng khu virc do thj 16n
tai Viet Nam trong dé c6 song Kim Nguu thuc hién béi
nhém tac gia Cao Vi Hung va nnk [2],... Tuy nhién so liéu
nghién clru vé s ton dur va bién déi ham luvgng kim loai
nang trong bun thai dé thj néi chung va séng Kim Nguu
néi riéng con han ché.

Vi vay, nghién ctru nay tién hanh khao sat danh gia kha
nang chuyén héa kim loai ndng (Pb, Cu) trong nuéc ri rac tir
bun thai nao vét lay dwoc tir sdbng Kim Nguwu, TP. Ha Noi,
danh gia mirc dd 6 nhiém kim loai nang thay déi tly thudc
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tinh chat nuéc mua axit hodc kiém sé tac dong thé nao dén
moi truong dat va nwéc khu vire séng.

2.DOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. b6i twgng nghién ctru
- B6i twvgng nghién clru: Bun thai nao vét séng Kim Nguu.
- Pham vi nghién ctru: Quy md phong thi nghiém.

2.2. Phuong phap nghién ctru
2.2.1. Phrong phéap 1dy mau va bao quan mau

Phuong phap 18y mau theo tiéu chudn TCVN 6663-1:
2011 (1SO 5667-1: 2006) Chét lvong nuéc - LAy mau - Phan
1: Huéng dan 1ap chuong trinh 1Ay mau va ky thuat 18y mau
va tiéu chuan TCVN 6663-6: 2008 (ISO 5667-6: 2005) Chat
lvgng nudc - LAy mau - Phan 6: Hueéng dan 18y mau & song
va subi. Mau tai cac diém lva chon nghién ctu duoc lay
bang dung cu ldy mau, Iap lai 3 1an.

B&o quan mau theo TCVN 6663-3: 2008 (ISO 5667-3:
2003) Chét lvgng nudc - Ley mau - Phan 3: Huéng dan bao
quan va xt Iy mau.

2.2.2. Phuong phap phan tich va dinh lvgng

a) Xac dinh hé s6 kho kiét: dwoc xac dinh theo TCYN
4048:2011 vé chét lvgng dat - phwong phap xac dinh do
am va hé so kho kiét.

b) Xac dinh ham lugng chi, ddng trong bun thai ban dau
bang phuong phap quang phd hap thu nguyén tir (AAS).

* Cong thirc tinh ham luvgng kim loai ndng trong bun

Ham lvong kim loai nang trong bun dwoc tinh bang
cdng thirc sau:

CyoxV wk

KLN (mgrkg bin kho) = m (mg/kg)

Trong dé:

Cgo: NONg d0 kim loai nang (mg/I)

V: Thé tich (ml)

k: Hé s6 kho kiét

m: Khéi lvgng mau (g)

2.2.3. Phuong phéap thi nghiém

M hinh thi nghiém dugc thiét ké c6 diéu kién tuvong tv
nhy mai truong tw nhién. St dung gia d& bang nhya va
chau nho b6 tri duwdi gia dé chiva nwac ri rac tir bun, thiét ké
I6p bun day khoang 10cm, dung vai méng 16t dudi Iép bun
dé tranh that thoat bln trong qua trinh thyc hién thi
nghiém va tang kha nang thoat nu¢c t6t. Thém hgp chat
chi sunfua (PbS) va déng sunfua (CuS) dé lam giau mau,
tdng ham lvgng chi trong bun dé mé réng pham vi danh
gia su bién d6i ham lwgng kim loai nang trong bun thi
nghiém. St dung nwéc mua gia dinh c6 thanh phan tvong
ty nwéc mua ty nhién twéi nhé giot 1én bun theo thoi gian,
& céc gid tri pH khac nhau gan giong v&i moi truong pH clia
nwéc mua tw nhién (pH = 4,5 va 6,5). D€ nwéc mua tham
vao bun, sau 24 gi¢ thu dung dich ri tir hdn hop bun & duéi
chau nhya va ldy mau phan tich (1 lan/ngay, lién tuc trong
10 ngay).
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3. KET QUA VA THAO LUAN

3.1. K&t qua xac dinh diéu kién ban dau thi€tlap thi nghiém
K&t qua phan tich xac dinh thanh phan nuéc mua gia

dinh duoc chuan bi sao cho ¢é thanh phan dinh tinh tvong

ty nhw thanh phan clia nuvéc mua ty nhién (bang 1).

Bang 1. Thanh phan nuéc mua gia dinh

Thanhphan | Ca® | Na* | CI" | SO, | NH," | Mg® | NO; | HCO;

Nongao | 5 11 g5 39 | 535 | 15 | 19 | 4ds | 244
(mg/1)
pH dung dich 6,5 hodc 4,5

K&t qua phan tich mau bln thai ban dau:
Hé s6 kho kiét ctia bun tinh toan duoc la; k = 1,5528

Tl d6 xac dinh dugc ham lwong chi, déng trong mau
bun ban dau tvong (rng la 19,66 va 21,71 mg/kg.
3.2. Két qua danh gia sv théi héa ham lvgng Pb?*va Cu*
tr bun thai vao nuwéc ri rac & cac diéu kién pH khac nhau
3.2.1. Két qua nghién cttu su thay d6i ham lvgng Pb?
trong diéu kiénpH=6,5vapH=4,5

+.\'6ng do Pb2+ tai pH=4.5 —*—.\'6115: do Pb2+ tai pH =6,5
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Hinh 1. Sur bién thién nng do Pb** trong diéu kién pH = 6,5vapH=4,5

Tir hinh 1 ta thay, néng d6 Pb? dinh lvgng trong nuéc ri
tlr blin thai khong dang ké trong cac diéu kién moi treong
pH axit hay trung tinh trong 4 ngay dau thi nghiém.

Céac ngay thi nghiém tiép theo sau 10 ngay, néng do chi
trong nuéc ri rac tang déu nhanh chéng theo thoi gian. Tai
pH = 6,5, ndng d6 Pb** tang tir 0,11 mg/l dén 14,73 mg/I.
Tai pH = 4,5, ndng do6 Pb®* ting nhanh hon dang ké tir 0,15
mg/I dén 26,20 mg/I cao gép hon 2 lan so v&i ndng do Pb*
xac dinh tai pH = 6,5. Biéu nay c6 thé giai thich nhw sau:

Trong 4 ngay dau, ndng do Pb?* bién ddi ting it, do mau
bun thai xudt hién nhiéu ndm moc pha kin mé hinh thi
nghiém khién cho lvgng nuéc bd sung ngdm xudng bun
gép nhiéu kho khan. Qua dé, viéc giai phdng Pb?* trong ban
gédp can trd, ham legng ion Pb** giai phdng ra moi treong
nwéc chura cao. Su xudt hién ctia ndm la do bun thai doé thico
dac tinh chtra ham lvgng cac chat hiru co cao. Tl ngay thi tu
tra di, khi lvgng ndm chét dan, sw gidi phdng Pb? chi tir ban
ra nuwdc khéng gap su can tré clia nAm moc. Thém vao dé,
bun git day da boc hoi nwdc nhigu do dé ngoai khong khi
thoi gian dai trong diéu kién thoi tiét khi hau déc trung mua

heé mién Bac, nudc muwa nhan tao co thé tir tir ngdm vao bin
thai va gidi phong chi tir bun thai vao nuéc.

Ngoai ra, m6i truong pH c6 anh huéng quan trong
trong qua trinh ¢ dinh va giai phéng kim loai chi trong
bun thai vao méi truong nuéc. pH cang nhé, lvgng chi giai
phéng khéi bun thai cé xu huéng cang tang theo thoi gian
(so sanh gitra d pH = 6,5 va pH = 4,5). Do mu6i [Pb(OH),]*
dé tan trong nu6c va bi phan hily manh nén chi bén trong
dung dich kiém. Co ché phan (rng nhu sau [5]:

Khi tan trong axit, Pb tao thanh muéi ctia cation Pb®*

Pb(OH), + 2HCl — PbCl, + 2H,0 (1)

Khi tan trong dung dich kiem manh, Pb tao thanh muéi
hidroxoplombit dé tan trong nuéc va bi thuy phan manh
nén chi bén trong dung dich kiém du:

Pb(OH), + 2KOH — K,[Pb(OH),] #)

Ham lugng ion chi c6 trong mau ban dau déng vai tro
guan trong trong qua trinh giai phéng kim loai tir bun thai
ra moi truong nuwéc. Khi ndng do chi tich Iy trong bun thai
cao, lvgng chi dang tan gidi phong di vao pha nuéc ciling sé
¢6 xu huéng tang cao hon so véi mau bun c6 ham lugng
chi tich Ity thdp diéu nay cho thdy nguy co cao bi 6 nhiém
chi clia nwéc séng néu blun nao vét dé 16 thién ma khong
Xt ly [3].

3.2.2. Két qua nghién ctru su thay d6i ham lwgng Cu?*
trong diéu kiénpH=6,5vapH=45

Nong do Cu2+ tai pH=4,5 =»=Nong do Cu2+ tai pH=6.5
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T

Hinh 2. St bién thién ham lgng Cu?* trong diéu kiénpH=6,5vapH=4,5

T hinh 2 ta thdy, twong tv nhu chi, sy bién thién
clla nbng do Cu* trong nudc ri tir bun thai khi cé su
anh hudng clia pH gan nhu khéng dang ké trong 4 ngay
dau thi nghiém.

Da6i v6i pH = 6,5, diéu kién nwéc mua thong thuong, sau
10 ngay thi nghiém thdy ham lugng dong trong nuéc ri tir
bun thai thap tang tir 0,11 mg/L l1én 15,11 mg/L. Can nhiéu
thoi gian mai 6 thé gidi phdng déng tlr ban thai vao nuéc.
Khi dé, ion kim loai Cu hau nhu bi gil® lai trén bun.

Tai pH = 4,5, ham lvgng ion Cu® trong nuéc ri tir ban
thai sau 10 ngay tdng nhanh chdng theo thoi gian tir 0,11
mg/L 1én 18,58 mg/L. Sau 5 ngay khao sat, ham lwgng Cu?*
& pH = 6,5 cao hon 2,14 lan so véi diéu kién pH = 4,5. Tuy
nhién ddi voi ngay thir 10, ham lwgng Cu?* tai pH = 4,5 lai
cao hon 1,24 lan so v¢i diéu kién pH =6,5.
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lon Cu* ¢6 xu huwéng tich Ity va ton tai l1au dai trong
moi tredng bun thai. Trong qua trinh thi nghiém, luvgng
nam mac lam giam dang ké kha nang giai phong ion Cu®*
tr bun thai vao méi trudng nuwéc. pH cé anh huwéng quan
trong trong qua trinh ¢d dinh va giai phéng Cu®* trong ban
thai vao moi trvong nuwéc. Trong thoi gian dau, su thoi
dong & diéu kién nvdc mra nhan tao ¢6 pH = 6,5 dién ra
nhanh hon so véi mau c6 pH = 4,5. Tuy nhién, cang thoi
gian cang tang thi lvgng giai phéng Cu?* & mau c6 pH = 4,5
lai cao hon so véi mau c6 pH = 6,5.

Nhin chung, ham lugng Cu?* trong bun thai gidi phong
ra moi trudng nudc tang dan theo thoi gian. Sv giai phéng
kim loai nang dang tan vao méi trwong nuwéc la nguyén
nhan gay 6 nhiém méi treong [3, 11].

3.2.3. K&t qua danh gia su théi héa chi (Pb**) va déng
(Cu®) tlr ban thai vao nwac ri rac trong diéu kién nwéc
muanhantaoc6pH=4,5va6,5

+N6ng do Pb2+ tai pH=4.5 Néng d¢ Cu2+ tai pH=4,5
~4—Nong do Pb2+ tai pH =6,5 ==Nong do Cu2+ tai pH=6,5
30
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o

L
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Hinh 3. So sanh kha nang thdi hda kim loai chi va dong tlr bun théi vao nuéc
fi réc

T hinh 3 cho thdy, tai m6i trudng nuéc mua trung tinh
(pH = 6,5), si gidi phéng ion hai kim loai chi va dong vao
nwac ri rac tang nhung khong co si khac nhau dang ké sau
10 ngay thi nghiém. Tuy nhién tai moi trudng axit (pH =
4,5), kha nang giai phéng ion Pb?* hoa tan vao nudc ri rac
dat toc do va néng do cao hon dang ké so voi sy hoa tan
kim loai Cu.

biéu nay cho thay, su tich tu ham lvgng kim loai nang
dac biét Ia chi trong bun thai va sy gidi phdng kim loai ndng,
dac biét dang lvu y la chi vao méi truong nuéce la nguyén
nhan quan trong gép phan vao viéc gia tang 6 nhiém moi
treong nwéc séng. Chi cé xu huéng tich Idy va ton tai lau dai
trong mdi trueng bun thai. Khi s dung bun thai tai ché cho
muc dich néng nghiép rat dé co kha nang ion chi di vao
chudi thirc an va gay doc cho sinh vat tiéu thu.
4. KET LUAN

Qua trinh nghién cku sy thay d6i ham lvgng chi va
dong trong nuéc ri clia bun thai doé thi da thu dwoc mot sd
két qua quan trong. Cac ion kim loai chi va dong trong moi
trid'ng bun thai ton tai lau dai va kha nang tich Idy cao tré
thanh tac nhan 6 nhiém héa hoc trong méi tredng khi tich
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tu véi ham lwong lon. Sv tich Iy hay gidi phdng ion Pb?* va
Cu®* trong bun thai hay nwéc ri rac phu thudc vao moi
trwong pH hay anh huéng bdi méi tredng cda nwéc mua,
dac biét la mua axit. Sy tich 10y va chuyén héa kim loai
nang tir pha rdn vao pha 16ng can dugc theo doi, danh gia
va quan tam hon hét, dac biét la cac kim loai linh déng, déc
tinh cao va c6 xu huéng bién d6i nhanh nhw chi. Ngoai moi
treong tv nhién, nhirtng noi xuat hién nhiéu mua axit sé gay
6 nhiém méi tredng ca dat va nudc néu ham lugng kim loai
nang trong bun thai tich tu dud 16n, sé lam gia tang ca vé
ham lwong 1an ddc tinh [11]. Do vay, van dé 6 nhiém kim
loai nang khu virc séng tai cac do thi Ion la mot van dé moi
trvong dang phai quan tam va lwu y trong cong tac thu
gom va quan ly chat thai dé thi.
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