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Nghién cuu qua trinh chuyén héa photpho
trong nudc va tram tich dé dé xuat cac giai
phap thich hop xui ly 6 nhiem hé dé thi Ha Noi

A study of phosphorus transformation between water and sediments to propose suitable

treatment solutions for Hanoi urban lakes

> THS TRAN THUY ANH', GS.TS TRAN BUC HA", TS BUI THI THUY?

"Trudng Dai hoc Xay dung Ha Noi, 2Trudng Dai hoc Thuy Igi.

TGM TAT

Nghién ctu tap trung tim higu méi quan hé thanh phan photpho
trong pha nuac va pha tram tich cia 2 nham hd da thi (HDT) &
Ha Nai (nham 1: ha d& dwoc tach neac thai va nham 2: ha chuea
dugc tach nudc thai). Ket qué cho thay, do tich liy P trong bun
|l&ng day ha, mat legng lan photpho don dé& dang xam nhéap vao
nuac ha khi co digu kien thuan Igi, gay hign tugng pha duéng
ha. Dang thari. nguy co 6 nhiém mai treeng nude ha do phi
dung cia HOT nham 2, |3 nham hé chura duge tach nedc thai,
nao vét va ke b, cao hon rét nhigu so vai ha nhom 1. Trén co
s@ nay, nghién ciru dé xudt giai phap ky thuat tdng hop dé giam
thigu suy thoai va cai thién chat legng nuac cho cac HBT theo
nguyén téc tiép can ngdn ngira & nhiém tir bén ngoai vao va loai
ba ngudn & nhiém trong ha. Nham gidi phap ngan ngira & nhigm
tir bén ngoai, chi yéu ap dung cho nham ha tha hai, bao gdm ke
bir va tach nudc thai. Nham gidi phap loai bd ngudn @ nhigm
trong hd, &p dung cho cé hai nhom ha, co thé k& dén nhw |3
nao vét bun cdn lang dong, kiém soat dé giir photpho lai trong
bun trdm tich béng td hop hoa chat gic mudi kim loai sét hodc
nham.

Tir khda: Ha da thi; chu trinh photpho; bun trém tich hd; nao vet
ban; pha durimg.

ABSTRACT

The study focuses on understanding the relationship of phosphorus
composition in the water and sedimentary phases of 2 groups of Hanoi
urban lakes (Group | includes wastewater-separated lakes, and Group 2
includes wastewater non-separated lakes). The results showed that, due
to the accumulation of Phosphorus in the sediment at the lake bottom, a
large amount of orthophosphate quickly penetrates the lake water in
favorable conditions, causing eutrophication. At the same time, the risk of
environmental pollution of lake water due to eutrophication of group 2,
which has not been separated from wastewater, dredged, and
embankment, is much higher than that of group 1. On this basis, the study
proposes integrated technical solutions to minimize degradation and
improve water quality for Hanoi urban lakes according to the principle of
approaching pollution prevention from outside and eliminating pollution
sources in the lake. The solutions to prevent pollution from outside are
mainly applied to the second group of lakes, including embankment and
wastewater separation. The solutions to eliminate pollution sources in the
lake, applicable to both groups of lakes. can be mentioned as dredging of
deposited sludge and controlling to keep Phosphorus in the sediment by a
combination of salt-based chemicals, namely iron or aluminum metal,
Keyword: Urban lakes; Phosphorus cycle; lake sediments; sludge
dredge; eutrophication.

1. GIGI THIEU CHUNG

HBT dugc hinh thanh ti cac thly vuc tu nhién hodc nhan tao, déng
vai trd diéu tiét nudc mua va tao canh quan sinh thai dé thi. Do ti€p nhan
nudc mua va nudc thai chua qua xt ly (trong truong hgp khu vuc d6 thi
¢6 hé théng thoat nudc chung) nén méi trudng nudc cac hé thusng bi 6
nhiém. Mat khac, chat lugng nudc hé cling bj gidm sut do thdi gian luu
nudc I6n va bun can trdm tich nhiéu nam khong dugc nao vét.

HDT bi 6 nhiém véi nguén géc bén ngoai la ti nudc thai va nudc
mua trén luu vuc chay vao hé, va nguén goc néi tai do cac qua trinh
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sinh hoa, thily hda hodc thay van dién ra trong ho. Khi bi 6 nhiém, cac
chat dinh dudng néng dé cao sé gay nén su bung né tao, lam phu
dudng, chat lugng nudc suy gidm, lam mat my quan va trd ngai cho
cac hoat dong clia HDT.

Trong ho, gilta pha nudc va pha tram tich c6 méi quan hé mat
thiét véi nhau. Trong hé sinh thai d6 dién ra cac chu trinh trao d6i vat
chat lam cho chat lugng nudc va chat lugng bun tram tich ludn thay
d6i. Cac ao hé bi 6 nhiém thudng lién quan dén bun trdm tich chua
dugc kiém soat. Cac qua trinh phu duéng, tai 6 nhiém hiiu cg,... véi
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tac nhan chinh la cac thanh phan & nhiém tir bun can day lam thiéu
hut & xy, gdy mui va mau nudc, phat trién mam bénh dich,... trong hé.
Trong diéu kién khi hau nhiét ddi, khi i lé gitia téng lugng nito (TN) va
téng lugng photpho (TP) trong viing nudc hé 1én hon 12 thi su bé cap
photpho thém cho nudc hé (chd yéu tir viing bun tram tich day ho tai
hoa tan vao nudc) la nguyén nhan chinh gay bung né tao dan dén phu
dudng va 6 nhiém moi trudng nudc hé [9].

Viéc xt ly 6 nhiém va ngan ngura phu dudng cho cac HDT la can
thiét. Kiém soat 6 nhiém maéi trudng nudc hé phai bao gém xtr ly nudc
va bun c3n tram tich. D& tim dugc giadi phap cai thién chat lugng nudc
ho hgp ly, can phéi nghién ctiu chu trinh vat chat trong hé sinh thai ho,
trong d6 c6 su luan chuyén cac hgp chat photpho gitta pha bun day
va pha nuéc.

Trén dia ban 12 quan ndi thanh Ha Noi c6 khodng 125 hé bao gébm
cac hé ty nhién va cac hé dugc dao, xay dung theo quy hoach. Phu
thuéc vao diéu kién thoat nudc khu vuc, cac HDT phan thanh 2 nhom:
1). hé da dugc tach nudc thai va 2). hé chua dugc tach nudc thai. Trir
H6 Tay va Hoan Kiém c¢6 vai tro diéu tiét nudc mua han ché, cac HDT
con lai déu dong vai tro la ho diéu hoa trong hé théng thoat nudc
(HTTN) d6 thi. Trong s6 125 hé néu trén, c6 98 hé dugc ké xung quanh
(chiém 80,3% t6ng s6 ho), 14 hé dang dugc cai tao, 10 hé chua dugc
cai tao. S8 hé dugc xay dung hé théng bao tach nudc thai la 51 hé,
chiém 41,8% t8ng s6 ho hién cé tai Ha Néi [3]. Viéc bun cin tram tich
va lang dong lau dai ma khéng dugc kiém soét sé anh hudng ré rét
dén chat lugng nudc va dung tich chita nudc cac HDT [9]. Mat khéc, véi
khéi lugng bun cén tich Ity I6n, tim dugc vi tri va dién tich bai dat phu
hop d€ d6 bun la rat khé khan. Day 1a nhimg van dé buc xuc trong
quan ly hé théng ha tang ky thuat néi chung, va nhat la doi véi hé
théng HDT & TP Ha Nbi.

Hién nay, trén thé gidi cé nhiing céch ti€p can ki€ém soat tram tich
va bao vé méi trudng nudc ao hé nhu: khéng can thiép vao tram tich
khi kha nang tu lam sach nu6c hé dam bao; xt ly tram tich tai cho; va
nao vét bun can lang dong khaéi ho. Tuy nhién, méi phuong phéap cé
mot s6 diéu kién ap dung riéng, trong d6 c6 dua vao su quan hé vat
chat gitta pha nudc va pha trdm tich trong hé. Vi thé, kiém soat bun
can 1ang sé gop phan cai thién chat lugng nudc, dung tich chira nudce
va dam béo su can bang sinh théi trong hé. Trén ca s& phan tich dac
diém méi quan hé gilia cac thanh phan phopho trong pha nudc va
pha tram tich ctia 2 nhém HBT Ha Noi, nghién ctru nay sé dé xuat cac
gidi phap kiém soat bun can tram tich phu hgp cho cac nhém hé nay.

2. CO CHE CHUYEN HOA PHOT PHO GIUA PHA NUGC VA PHA
TRAM TiCH TRONG HDT.

Céc tac nhan lam thay déi chat lugng nudc va tram tich day ho la
cac chat hitu co hodc vé co, ngudn goc tir bén ngoai hodc ndi tai véi
cac qua trinh chi yéu la 13ng dong, oxy hoa sinh héa cac chét hitu co &
cac pha nudc va bun, va qua trinh pha dudng véi yéu té t6i han la
photpho [15]. Cac chat bén ngoai bao gébm cac chat hiu co, cac chat
dinh dudng, dat, cat,...co trong nudc thai, nudc mua va nudc troi bé
mat chay vao ho. Cac chat néi tai chli yéu la xac sinh vat: tao, thuc vat
bac cao, dong vat day, chat bai tiét clia cdc dong vat,.. Cac chat hiu co
va dinh dudng dé bi Iang dong va phan hay trong tram tich. Lép bun
day nay chli yéu la xac tao va thuc vat pht du nén dé gay 6 nhiém thi
cap va lam thiéu hut 6xy tang day.

Qua trinh pha dudng lién quan tryc tiép dén chudi thic an trong
moi trudng nudc. Trong diéu kién nhiét ddi, giau dnh sdng mat troi va
nhiét do cao, nitc va photpho la nguén chat dinh duéng dé tdo phat
trién gay hién tugng phu dudng ao hé. Phuong trinh quang hgp sinh
khéi tdo dugc Stumn va Morgan (1981) biéu dién nhu sau [15]:

106C0O»+16NOs + HPO#* +122 H,0 +18H*—Ci06H2630110N16P (sinh
khéi tao)+1380:

Theo phuang trinh nay, ti 1& tng nito (TN) va téng photpho (TP) la
7,2.Ti le TN:TP quyét dinh yéu t6 gidi han pha dudng la theo chi tiéu N
hay chi tiéu P. Cac hgp chat photpho tir bén ngoai tréi vao va ndi sinh
tur chu trinh sinh dia hoa trong ho, dé tram tich & bun day. Cac hgp
chét photpho thudng khéng cé phuong thiic nao thoat khdi moi
trudng nudc thong qua cac qua trinh sinh hda, hda hoc xay ra trong hé
sinh thai ngudn nuGc mat, trir qua trinh nao vét bun hoac thay nudc.
Do do, ti 1é TN:TP trong nguén nudc mat thudng Ién hon 12. Theo
Vollenweider (1980), Watson va McCauley (1992), khi ty 1& N:P trén 12,
TP la chi tiéu gidi han dé danh gia muic d6 phu duéng ao hé [1,19].
Tran Buc Ha (2001) cho thdy trong hau hét cac HPT quan trac dugc
déu co ti 1é TN:TP trén 19 [8]. Vi vay ham lugng photpho trong nudc la
mét trong nhiing yéu té chinh d€ danh gia nguy co bling né tao trong
HDT. Rong, tao chét, théi rifa chim xudng day hinh thanh 16p bun ngay
cang day va chtia nhiéu N va P. Khi phan hay yém khi, chiing tao mui
héi nhu H2S, NHs, CHs,..va cac san pham doc hai khac cho hé sinh thai
dudi nudc, dac biét la trong diéu kién khi hu thoi tiét hodc ché do
thay luc ao hé thay déi [18].

Theo TCVN 7957:2023, mbi ngudi trong mét ngay xa vao HTTN
theo con dudng nudc thai sinh hoat la 13g TN, 2,5g TP (trong d6 1,59
la PO4#*-P) [16]. Theo Steven C. Chapa (1997), cac s6 liéu nghién ctu &
My cho thdy, nguén photpho chay vao séng hé do nudc mua cudn
tréi bé mat khu vuc dé thi la: 0,1-10 (trung binh: 1)kg TP/ha.ndm
[10,15]. Photpho vao hé dudi cac dang photpho hoat tinh hoa tan
(H2PO4, HPO4* va PO#* ), photpho hiiu co lién két ton tai nhu mét
thanh phan sinh khéi cGia thuc vat, déng vat va vi khuan, photpho hiu
ca khéng lién két duéi dang hop chat hitu co khéng hoa tan hoac keo,
photpho v6 co lién két dudi dang cac loai mudi phét phat hoac
orthophotphat hap phu trong sét hodc trong phuc chat véi cac chat
rén va photpho vé co khéng lién két chl yéu la cac chat tdy gist. Qua
trinh chuyén hod photpho trong nudc dugc néu trong Hinh 2.
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Hinh 2. So d6 chuyén hoa photpho trong nudc

Vong tuan hoan clia photpho trong ao hé c6 thé tach lam hai
phan: photpho trong nudc va photpho trong bun. Photpho dong vao
thudng tram tich va lang dong trong ho, tao nén luong tich tu I6n. Do
su phan ly clia acid HsPOs, photpho cé trong nudc tu nhién & cac dang
PO4, H2PO4, HPO4*. Trong nudc hé binh thudng, photpho la mét yéu
t6 gidi han phat trién chung cho sinh vat phu du bai vi n6 tén tai &
néng do thap dudi dang hap chat, sinh vat phu du cé thé chi st dung
POs*-P hoa tan dé phat trién. Trong HDT, mét phan nhé photphat tén
tai @ dang don hoa tan (ortho photphat POs*), mét phan 16n nam &
16p bun dudi dang mugi it tan (véi Ca, Fe, Al) hodc trong sinh khéi chét
clia dong vat, thuc vat. Nhém photpho & I&p tram tich bé mét thudng
rdt dé chuyén héa pha, tai nhap vao chu trinh dia héa sinh ctia hé, hinh
thanh nén tai trong photpho ndi tai.

Nén tang cua lién két photpho trong pha tram tich la acid HsPOa
tao thanh khoang chét véi cac cation nhu Ca?, AP, Fe**... Mot phan
photpho bi gitr chat bai Cas(POa);, AIPOs va mét phan dugc phan hay
b&i HPO4%, Ca3(POs)2, AIPO4, HPO4, PO dé hap thu vao ré thuc vat va
vi sinh vat, lai tao ra céc acid amin chudia P va cac enzyme photphatase,

P. Can ldng ( trim tich) ‘
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ADP va gidi phong ndng lugng, tich Iy trong qua hat... Khi phan tich
thanh phan bun day hé, ngudi ta tim thdy cac dang phot pho hoat
tinh nhu: photphat thé hoa tan bi hut bam vao cac hat bun, photphat
vo co lién két véi Ca va Fe, photphat hoat tinh hitu cg,... Cac dang
photpho nay c6 kha nang tai hoa nhap vao nudc va de doa gay nén
tinh trang phd dudng hé [7]. Qua trinh ho hap & 16p can day tiéu thu
lugng I6n 6 xy & tang nudc day ho. Do tiéu thu 6 xy tang day lién quan
dén qua trinh chuyén hod phét pho & day [9]. Lugng trdm tich trong
h6 ludn tang theo thai gian, I16n hon nhiéu so véi lugng bun dugc
khoang hoa. Khi I6p day hé khdng c6 & xy, cac vi sinh vat hiéu khi
khéng thé séng dugc va do d6 khéng ¢ nguén tiéu thu 16p bun day
khién I6p bun ngay cang day [7].

Vé nguyén tac, mét lugng I6n P lién két b lang dong sé lam giam
lugng P trong nudc va han ché tinh trang pha dudng hé. Tuy nhién
trong qua trinh tich tu & diéu kién yém khi cla I6p bun day, cac dang
phét phat khéng tan dugc mot sé loai vi khuan (Acinetobacter) phan
hdy thanh dang tan PO4* hoat tinh c6 thé gidi phong khéi bun va tai
tham nhdp vao nudc. Bay la dang photpho thich ting cho tao hap thu
va phat trién. Su xam nhap trd lai photpho don (PO.*) tur tram tich vao
nudc tao nén ham lugng P tdng gy nén su bién déi dot ngodt chat
lugng nudc hé. Nhu vay bun ddy nhu la mét 16p dém bé sung
photpho cho pha nudc, ting cudng tai lugng P cho ho, gay nén tinh
trang pht duéng hé.

3. POI TUONG VA PHUONG PHAP NGHIEN CUU VE CHUYEN
HOA PHOTPHO TRONG HDT HA NOI

Trong nghién ctu nay nhom tac gia tién hanh ldy mau phan tich
thanh phan chat lugng nuéc va bun ctia 2 nhém HDT Ha Noi.

Dai tugng nghién ctiu hé nhém 1 1a viing Quan Gi6 ¢6 dién tich mat
nudc 3078 m?, thudc hé Bay Mau, da dugc ké bd va nao vét nam 2016
cling véi xay dung giéng xa nuéc mua (CSO) tir dudng Lé Dudn vao hé
dé tach nudc thai dua vé nha may XLNT hé Bay Mau. Tuy nhién, mot
phan nudc thai phan tan ven bd va nudc mua trong luu vuc van chay
vao hé. Bun can 1dng dong trong tram tich day ho chti yéu la nguén bén
ngoai do nudc mua va mét phan nudc thai dua vao khi mua to. Vi vay,
bun can lang dong dugc xem la bun tram tich day hd nhém 1. Theo quy
trinh quan ly van hanh ho néi thanh clia Cong ty TNHH Thoat nudc Ha
Noi, tan sudt nao vét bun 1ang dong trong hé la 5 ndam/lan [3]. Nghién
clu dugc trién khai trong thoi gian ti 10/11/2021 dén 30/11/2021, phu
hop vdéi thoi gian Cong ty TNHH MTV Thoat nudc Ha Noi theo ké hoach
nao vét bun tai ho nay tir 15/11/2021 dén 30/11/2021.

DGi tugng nghién ciru hé nhém 2 1a hé nhé Kim Lién ¢o dién tich
3000 m? va d6 sau trung binh 1,2 m. Day la mét hé trong hé théng hé
Kim Lién - Phuong Mai do Céng ty TNHH Thoét nuéc Ha Noi quan ly.
H6 chua dugc ké bd va khong dugce nao vét hang may chuc nam nay
ké tu khi hinh thanh khu tap thé Kim Lién. Bun cin lang dong tao
thanh 16p bun day day gan 1mét va dién tich ho bi thu nhé dan do
nudc thai, nudc mua va rac thai sinh hoat khu vuc xung quanh dé vao
va cac qua trinh ndi sinh trong hé. Thai gian nghién ctu tién hanh vao
dau thang 5/ 2022, sau mdy ngay clia tran mua dau mua nam 2022,

Dai véi vilng Quan Gid, bun nao vét hé duoc 1ay truc ti€p trén sa lan
chtta bun véi mau té hgp I8y tir nhiéu diém khac nhau trong déng bun
trong nhiing dém dau hut bun. BGi v6i hé Kim Lién nhé, bun can tram
tich dugc lay bang cudc bun chuyén dung Peterson theo TCVN 6663 -
3:2000 - Chat lugng nudc - Ldy mau. Phan 13: Hudng dan ldy mau bun
NUGE, bun nudc thai va bun lién quan. Cac mau bun dugc bao quan theo
TCVN 6663 - 15: 2004 - Chat lugng nudc - Lay mau. Hudng dan bao quan
va xUt ly mau bun va tram tich. Nudc hé dugc 1dy trudc, trong khi va sau
khi két thuic hut bun; bao quan theo TCVN 5994:1995 (ISO 5667-4:1987) -
Chat lugng nudc - Ldy mau: Hudng dan 1dy mau & ho ao tu nhién va
nhan tao. Cac mau nudc bun dugc 1y trén mé hinh thi nghiém xu ly
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bun HDT, d6i vdi la nudc tach la I16p nudc trén bé mat Idp bun trong mé
hinh véi chiéu cao I6p bun 0,8 m sau khi nén 2 ngay (NNB) va nudc ri bun
la nudc loc bun qua I6p cat sau 2 (NRB).

Cac thong s6 chat luogng nudc hé va nudc bun dugc phan tich la
céac théng s6: pH (theo TCVN 6492:2011), TSS (theo TCVN 6625:2000),
BOD:s (theo TCVN 6001:2008), COD (theo TCVN 6491:1999) va POsP
(theo TCVN 6202:2008). Cac thong s6 chat lugng bun phan tich la
pHka (theo TCVN 5979:2007), TN (theo TCVN 6498:1999), TP (theo
TCVN 6499:1999) va ti Ié hitu ca clia bun -VSS (theo TCVN 4196:2012).

Mét vai thong s6 khac vé chat lugng nudc hd va bun hé cling
dugc 1dy, bao quan va phan tich mau theo cac phuong phap phan tich
chuén ctia TCVN hoic ISO tuang ting.

4. KET QUA NGHIEN CUU

Nudc viing Quéan Gié dugc 1dy mau phan tich trude khi Cong ty
Thoat nudc Ha Néi tién hanh hat bun 5 ngay (NH1 ngay 10/11/2021),
trong khi nao hut bun (NH2 ngay 17/11/2021) va sau khi két thuc nao
hut bun ho 2 tuan (NH3 ngay 02/12/2021). Mau bun nao vét dugc dua
vé md hinh thi nghiém dé tach nudc trén I6p bun nén (NNB- ngay
20/11/2021) va nudc ri bun qua I6p loc cat (NRB- ngay 20/11/2021). Két
qua phan tich chat lugng nuéc hé va nudc bun nao vét tai ving Quan
Gio6 (h6 Bay Mau) sau giéng CSO trong thai gian thang 11 nam 2021
dugc thé hién trén Bang 1.

Bang 1. Chat luong nudc hod va nudc bun lién quan dén nao vét
bun viing Quén Gi6

Théng s6 Loai mau nuéc

Nudchd Nudc bin

NH1 NH2 NH3 NNB NRB
Thoi diém 1dy mau 10/11721 | 17/11/21 | 02/12/21 | 20/11/21 | 20/11/21
pH 7,7 7,2 7,5 76 73
TSS, mg/L 17 49 36 63 45
BODs, mg/L 13 44 19 28 35
(0D, mg/L 59 12 94 162 145
PO/ —P, mg/L 0,021 1,31 0,67 041 1,28
NH4-N, mg/L 3,5 85 4,2 9,2 1,1

Tuong quan gilia néng dé cac théng sé TSS, BODs va ortho photphat
(PO+*-P) trong cac mau nudc hd va nudc bun dugc néu trén Hinh 3.

H
=
I
!
I

' JJD il (i

Hinh 3. Tuong quan giira TSS, BODs va POs*-P trong cdc mau nudc hd (NH1,NH2, NH3)
va nudc tach tirbiin nao vét ho Bay Mau (NNB, NRB)

Két qua phan tich nudc hé Bay Mau tai viing Quan Gio trong thoi
gian nao vét bun thay rang, trudc khi nao vét chat lugng nudc hé dam
bdo muc B1 theo QCVN 08-MT:2015/BTNMT véi ham lugng POs*-P la
0,021 mg/I. Tuy nhién trong qua trinh nao vét, TSS trong nudc hé tang
[én rd rét (tir 17 mg/l tang 1én dén 49 mg/l), kéo theo cac gia tri BODs,
COD.... tang lén, dac biét la ham lugng PO.*-P tang tir 0,021 mg/l [én
dén 1,31 mg/l (gap 62,4 lan). Nao vét hé bang thiét bi co khi nhu la
mot tac dong vat ly, béc I6p bun phia trén lam cho lugng photpho hoa
tan tai nhap vao nudc tang lén ré rét. Nhung sau khi két thic nao vét 2
tuan, ham lugng PO4*P trong nudc hé (nguyén nhan chinh cia qua
trinh phu dudng hé) dugc hap thu vao cac phan ti chat rdn Io Iting dé
cung lang dong xudng viing tram tich hé nén gia tri nay chi con la 0,67
mg/l (gidm gan 2 lan).
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Két qua phan tich chat lugng bun nao vét tir viing Quan gi6 dugc
thé hién trén Bdng 2.
Bang 2. Chat lugng bun nao vét tai viing Quan Gi6 - h6 Bay Mau.

Théng sé Thitnguyén Ho Bay Mau
Trung binh (Min-Max)
pHra Tinh theo KCI 7,6
Dodm % trong lugng buin tuoi 81,0(80,7-81,4)
T6ng chat rén kho (DS) % trong lugng bun tuoi 19,0(18,6-19,3)
Tang chét rn bay hai (VS) 9%DS 18(16-22)
Téng nito (TN) %DS 032
Téng phét pho (TP) 9%DS 0,44

Két qua phan tich néu trong Bdng 2 cho thay TP trong bun hé Bay
Mau la 4,4 mg/g (0,44% trong lugng kho). Do ngudn xa vao hé chui yéu
[a nudc mua qua giéng CSO va thai gian tich Gy bun trong I&p tram tich
khong Ién (5 ndm) nén ham lugng hitu ca trong bun khong Ién, ti 1é VS
chi chiém 18% trong lugng bun khé. Ham lugng TP trong bun kho
(khoang 4400 mg/kg) tuy nhd nhung van I16n han TN (3200 mg/kg).

Két qua nghién ctu trén mo hinh tach nudc lam khod bun nao vét
hé Bay Mau cho thdy, sau 3 ngay tach nuéc bun, ham lugng PO43-P &
I6p nudc trén khoi bun nén (NNB) la 0,41 mg/l nhung & trong nudc ri
bun qua loc cat (NRB) la 1,28 mg/I. Biéu d6 cho thay trong qua trinh
tram tich nén tinh, lugng photpho don (dang hoa tan) gil lai & trong
bun van 1én han nhiéu so véi khuéch tan tré lai vao méi trudng nudc.

Nudc ho Kim Lién nho dugc ldy vao ngay 03/5/2022 trudc thoi
diém 18y mau bun. Mau dugc dua vé mé hinh thi nghiém dé tach nudc
trén I6p bun nén (NBN- ngay 05/5/2022) va nudc ri bun qua I6p loc cét
(NBL- ngay 05/5/2022). Két qua phan tich chat lugng nudc hé va nudc
bun (nudc bun nén va nudc ri bun qua loc cat) néu trong Bdng 3.

Bang 3. Chét lugng nudc hé va nudc bun lién quan dén nao vét
bun hoé Kim lién nhé

Théng so Nudic hd (NH) Nudc nén buin (NBN) Nudc bun loc cét (NBL)
pH 74 76 75
TS, mg/L 17 40 3]
BODs, mg/L 36 4 39
(0D, mg/L 59 65 76
PO-P, mg/L 08 6,3 85
NH,-N, mg/L 0,6 1,6 13

Két qua phan tich chat lugng bun nao vét tir hé Kim Lién nho dugc
thé hién trén Bdang 4.
Bang 4. Chat lugng bun tram tich ho Kim Lién nho.

Théng s6 Thitnguyén Bun ho Kim Lién nhé
Trung binh (Min-Max)

pHka Tinh theo KCI 74
Do dm %trong luong buntuoi | 88,5(87,6-89,2)
T6ng chét rén kho (DS) % trong lugng bin tuoi 11,5(10,8-12,4)
Téng chét rén bay hai (VS) 9%DS 254(24,1-26,7)
Téng nita (TN) 9%DS 05
Téng phdt pho (TP) %DS 0,74
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Hinh 4. Ham lugng photpho trong biin tram tich cac ho Ha Noi trudc khi i tao [11].

Bun trdm tich hé Kim Lién nhé c6 d6 8m va ti 1é thanh phan hiiu co
(gia tri VS) cao han bun nao vét trong viing Quan Gi6 hé Bay Mau do
nudc thai sinh hoat va nudc mua xung quanh dé vao nhung may chuc

nam nay khéng dugc nao vét. Ti 1&é photpho trong thanh phan chat
kho (DS) rat I6n (0,74% hay 7400 mg/kg), cao hon nhiéu so véi bun
tram tich cadc HDT Ha Noi theo nghién ctiu ctia NIPPON KOEI (2005)
néu trén Hinh 4 [11].

Tuong quan gitta cac théong s6 TSS, BOD5 va ortho photphat
(PO43--P) trong cac mau nudc hé va nudc bun dugc néu trén Hinh 5.

|
|
|
i
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OS5, g/l DBODS. mgfl CPO43-F, mgfL

Hinh 5. Tuong quan gilta cac thong s6 TSS, BODs va POs-P trong cac mau nudc ho
(NH) va nuc tach tir bun ho Kim Lién nhd (NBN, NBL)

Méac du trong nudc hé Kim Lién nhé ham lugng POs*-P khéng cao
(0,8 mg/l) nhung khi 18y mau bun vé dé nén va loc tach nudc thi ham
lugng photpho nay trong nudc nén bun (NBN) la 6,3 mg/I va trong nudc
ri loc bun (NBL) la 8,5 mg/l. Cac gia tri nay cao hon rét nhiéu so véi cac
mau nudc NNB va NRB clia buin hé Bay Mau. Nhu vay, dé thay rang bun
tram tich ho Kim Lién nhé c6 ham lugng photpho (TP) I6n va hau hét da
chuyén héa thanh PO#* nén khi c6 diéu kién, né sé tach khai tang tram
tich @& xam nhap vao nudc, dé tao nén nguy co phu duéng cho hé.

Két qua nghién cliiu méi quan hé thanh phan photpho trong pha
nudGc va pha tram tich clia 2 nhém HDT Ha Néi néu & muc 4 cho thay,
do tich lay P trong bun lang day hé, mot lugng 16n photpho don
(dang ortho photphat) & day dé& dang xam nhap vao nudc hé khi co
diéu kién, gay hién tuogng phu dudng hé. Tuy nhién nguy co 6 nhiém
moi trudng nudc hé do phi dudng ctia HDT nhém 2, chua dugc tach
nudc thai, nao vét va ké bg, cao hon rat nhiéu so véi hd nhom 1.

5. DE XUAT GIAI PHAP KIEM SOAT BUN CAN TRAM TiCH
TRONG HDT

Hién nay c6 2 cach ti€p can déi v6i bun tram tich HDT: x{ ly tram
tich tai chd va nao vét tram tich.

XU ly trdm tich tai ché thudng dugc tién hanh bing cach bé sung
céac ché phdm hoa chat, cac vat liéu 1én bé mit hodc vao trong tram tich.
Khi d6, cac chat gay 6 nhiém cua tram tich sé bi ¢6 lap va c6 dinh lai,
khong con kha nang tai nhap lai cot nudc va anh hudng dén chat luong
nudc thay vuc va ddi séng thay sinh. Chat 6 nhiém thudng dugc xu ly
theo chién lugc nay la photpho va mét sé chat hitu ca doc hai. Do ham
lugng P cao, tram tich clia cac h6 phu dudng thudng bi thiéu kha nang
lién két P mot cach tu nhién. Két qua la kha nang tai nhap vao nudc clia
nhom photpho nai tai ké trén dugc tang 1én. Vi thé, can phai c6 cac bién
phap tang cudng kha nang lién két, khéa photpho trong tram tich, ngan
chan nguyén t6 dinh dudng nay tai nhap vao cét nudc. Cac mudi co
chiia kim loai von ¢6 san trong méi trudng ho nhu nhom (Al), sat (Fe) va
canxi (Ca) thudng dugc stir dung cho bién phap nay [14]. Khi chét keo tu
FeCl; cho vao nudc, cac hat keo trong nuéc bi méat tinh 6n dinh, tuong
tac vai nhau, két cum lai hinh thanh cac bong can 16n, dé lang. Phén
Fe(lll) khi cho vao nudc phan li thanh ion Fe3*va bj thdy phan thanh
Fe(OH)s. Khi Fe(OH)s Iang xuéng no sé kéo theo cac chat ran lo Iting. Qua
trinh keo tu nay sé lam trong nudc, déng thai khi lang xuéng mét phan
phén st con lai s& hap thu photphat don tao lién két phic FeO(OH) ~
PO#* nam lai trong trdm tich [6,12]. S&t dung ché phdm Redoxy -3C (c6
thanh phan tuang tu nhu t6 hgp Riplox [14]), trong giai doan 2016 dén
2018, Cong ty TNHH MTV Thoat nudc Ha Noi cling da cai thién dang ké
chét lugng nudc & mot s6 HPT [4, 5].

Mot xu huéng néi lén trong khoang thoi gian gan day két hop
gilra hai nhdm bién phap xt ly tai chd bang hoa chét va bao pht chu
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déng néu trén. Trong xu thé nay, cdc nhém nghién ctu bé sung cac
kim loai c6 kha nang khoa phét pho ndi tai vao vat liéu dat sét va hoa
trén vao nudc ho [20]. Tuy nhién, do day la xu hudng mdi, thoi gian
thtr nghiém chua lau nén can thém thdi gian kiém nghiém hiéu qua
lau dai d6i véi hé sinh thai ho.

Tram tich sé dugc tach ra khoi long thiy vuc bang cac bién phap
nao Vét, hut dinh ky hodc theo du én, giai doan. Day la bién phap vat ly
dudc st dung phé bién, dé dang loai b cac chat 6 nhiém, doc hai vinh
vién khoi bun hé. Cac hoat déng nao vét thudng xuyén dugc ti€n hanh
dé khoi phuc toan bd dung tich ctia cac dap va hé chiia nudc ngot, vén
bi suy giam theo thai gian do sy béi ldng lam gidm dung tich luu vuc
hodc 1am héng céc tuabin trong trudng hgp dap thay dién. Dic diém
tram tich, di€u kién thay van, phuong phéap va mla nao vét,... la nhiing
yéu t6 chinh anh hudng dén qua trinh nao vét bun va tai lugng dinh
dudng bén trong ho. Gidi phap nao tram tich da chiing minh dugc tac
dung ctia minh trong loai bd chat & nhiém qua cac du an trong hang
chuc ndm qua. Ngoai ra, nao vét bun cling sé tra lai chiéu sau diéu hoa
can thiét cho cac hé do thi. Tuy nhién, qua trinh quan trac va theo déi lau
dai cting cho thdy nhiing nhugc diém cla gidi phap nay nhu la: gia
thanh nao vét va xt ly bun hé; nguy ca tai xam nhap vao nudc hé cla
cac chat 6 nhiém vén bi khoa trong tram tich; ... Cac hoat déng nao vét
phai dugc 1ap ké hoach c&n than va chi bat dau khi dap Uing tat ca cac
yéu cau ky thuat [13]. Tiép theo bién phap nao tram tich, ca quan quan ly
méi trudng dia phuong c6 thé lua chon mét trong cac hudng thai bo,
chén lap, xt ly, tai st dung hodc két hgp cac hudng trén. Nhu vay quy
trinh kiém soét bun tram tich & 2 nhém hé sé khac nhau. Phuong an
dudc dé xuat déi véi tiing nhém hé cu thé nhu sau:

- Déi v6i hé nhom 1: khéng nao vét hodc nao vét theo dinh ky va
XU ly tram tich tai cho.

- Déi vai hé nhém 2: thuc hién 2 budc. Trong do, budc 1 la tach
nudc thai, ke bd, nao vét va xt ly 6 nhiém ton luu; va budc 2 1a trién
khai cac hoat dong nhu hé nhom 1.

Tuy nhién, nhu nhiing van dé trinh bay & phan 2 bai bao va tir nhiing
két qua nghién ctu thuc nghiém & phan 4 bai bao, thay rang sau mai lan
nao vét bun can hodc thay déi diéu kién khi hau thai tiét, su tai nhap
photpho hoa tan tir bun day vao nudc hé gia tang, thay d6i can bang nito
va photpho trong nudc hé, lam bung né tao va gdy hién tugng phi dudng
hé. Vi vay sau méi lan nao vét hodc khi chuyén giao thdi tiét, can bé sung
CuSO4 hinh thiic phun truc ti€p hodc cling véi t6 hgp hda chét khac nhu:
FeCls, Ca(NOs),,... d& khirva két tda ldng dong tao [17].

Trong béi canh HDT ¢6 chiéu sau nong, dé bi lan chiém va phai
ti€p nhan nudc mua va nudc thai t HTTN chung, bén canh cac bién
phap trén bd nhu tach dong thai, thay déi bé mat phi va hoat dong st
dung dat, nao vét bun ho sé gidp tra lai dung tich ctia ho, loai bo dang
ké cac chat 6 nhiém c6 néng do cao ra khéi hé [2]. Tram tich cé thé gay
ra rti ro nhat dinh, nhung & muc dé du thap sau khi nao vét cac rdi ro
nay cé thé bi loai bd dan nhd cac qua trinh ly sinh héa tu nhién theo
thai gian. Giai phap nao vét bun hé phu thudc rat nhiéu vao hién trang
cla thay vuc, nhu la: sy x6i mon, béi tu trong long thay vuc,.... Sau
qua trinh nao vét, tuy sé dan dugc phuc héi tu nhién nhung HDT luén
phai dugc gidm sat chat ché.

6. KETLUAN

Ha Néi c6 lugng I6n ho dé thi dong vai tro diéu tiét nudc mua va
dam bao canh quan sinh thai. Tuy nhién do ti€p nhan nudc mua va
nudc thai chua qua xt ly con chiia nhiéu photpho nén phan 1én cac hé
nay dién ra qua trinh phu dudng, lam gidm sat chat luong nudce va gay
6 nhiém moi trudng khu vuc hé.

Bai bao trinh bay két quad nghién cliu qué trinh chuyén hoa
photpho cho 2 nhém HDT Ha Néi: viing Quan Gié hé Bay Mau dai dién
cho cac nhém hé dugc ké ba, tach nudc thai va thudng xuyén dugc
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loai bd bun can 1dng dong; va hé Kim Lién nho, dai dién cho nhom ho
chua dugc tach nudc thai, chua ké ba va it dugc nao vét, loai bd bun
can tram tich. Ti két qua phan tich chat lugng nudc hé, bun can lang
dong va nudc bun tur tram tich day hé, thay rdng bun hé chiia ham
lugng photpho 16n, dé chuyén héa thanh photpho don va xam nhap
trd lai nuGc hé dé gay phu dudng. Rui ro gidm sat chat lugng nudc, suy
thodi hé phu thudc dic diém va giai phap kiém soét hai nhém hé nay.

Trén cd s& két qua nghién ctu chuyén héa photpho trong HDT, dé
xuat gidi phap ky thuat tdng hgp dé€ gidm thiéu suy thodi va cai thién
chat lugng nudc cho cac hé nay theo nguyén tac ti€p can ngan nglia &
nhiém tir bén ngoai vao nhu la: ké bd va tach nudc thai (cho nhom hé
th hai); va loai bé nguén 6 nhiém trong hé, nhu la: nao vét bun can lang
dong, kiém soét dé€ khaa lai photpho trong bun tram tich bang t& hop
hoa chat g6c mudi kim loai sat hodc nhém,... (cho ca hai nhom ho).

Léi cdm on: Tran Thuy Anh dugc tai trg béi Chuong trinh hoc
béng dao tao thac si, tién si trong nudc clia Quy DSi méi sang tao
Vingroup (VINIF), ma s6 VINIF.2022.TS005.
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