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0 nhiém

Nito va Photpho
To Lich

C6 nhiéu yéu t6 gdy 6 nhiém nuéc mdt va nwéc thdi, trong dé cé sw tdp trung
cao la ham lwgng chi tiéu Nito va Photpho sé gdy ra sw phil dwéng cua nwéc
(Eutrophication]. Viéc danh gid chinh xdc mirc dé 6 nhiém Nito va Photpho
phu thudc vao ham Iu'o'ng téng Nito' va Photpho trong cdc hop chdt hitu co
va v co. Trong bai bdo nay, chiing toi ddnh gla mutc dé 6 nhiém N, P cé trong
nwéc song Té Lich bdng cdch chuyén tdt cd cdc dang P c6 trong mau phan
tich vé OCtophotphat xdc dinh OCtophotphat bdng phwong phdp trdc
quang. Chuyen toan bé cdc dang N va NHy* bdng phwong phdp Oxi héa, tién
hanh cdt va hdp thu NH3 trong binh chtra dung dich axit, ham luwgng NH4
thu dwoc bdng phan tich trdc quang véi thuéc thdi (Nessler) Két quad thu
dwoc trong 3 nam gan day cho thdy ham lwong N va P o'song Té Lich cao
hon so véi QCVN 14:2008 - BTNMTVN va khdng dinh nwéc séng Té Lich da
bi 6 nhiém nghiém trong.

© 2017 Truwdng Dai hoc M6 - Dia chit. T4t ca cac quyén dwoc bao dam.

1. bat vian deé

cac dong vat thiy sinh cin oxy dé séng nhw ¢4, tom
va cac VSV hiéu khi sé bi chét, con cac VSV yém khi

Trong nuwéc tw nhién, nwéc mat va nwéc
ngam ving khong bi 6 nhiém thi ham lwong N, P
kha nhé (<0,03mg/1)), cic qua trinh tw nhién c6
thé tw 1am sach. Con khi ham Iwong N, P cao thi cac
qua trinh tw nhién khong thé lam sach dwoc. Khi
dé6 cac loai thyc vat bac thdp nhw rong, tdo phat
trién rat manh. Nwéc c6 mau xanh, do nhét tang
1én gy tic nghén dong chay. Mat khac, khi ham
lwong N, P cao, cac vi sinh vat (VSV) cling phat
trién rat manh, ching tiéu thu oxy hoa tan trong
nuwdc, lam cho chi s6 DO (oxi hoa tan) gidm. Do d6,

“Tdc gid lién hé
E-mail: daodinhthuan@humg.edu.vn

lai c6 diéu kién phat trién manh, chung phan hiy
cac chat thai thanh nhirng san phim doc hai c6
mau den, mui héi théi khé chiu. Nwéc da bi 6
nhiém cang tré nén 6 nhiém nang hon, d6 1a hién
twong phd dudng (Eutrophication).

Séng To Lich nam & phia bac thanh phd Ha
Noi, chdy doc qua thanh phd theo hwéng Bic -
Nam truwéce khi d6 vao séng Nhué & km 14 (Thanh
Liét). Song T6 Lich c6 dién tich khoang 7550ha,
lwu lwgng trung binh ctia séng To6 Lich 1a 5m3/s.
Nuwérc thai sinh hoat, cong nghiép cta thanh phé
dwoc do tryc tiép vao song hau nhw khong qua xt
ly. Nhu vay, séng To Lich dwgc xem nhw la cong
thoat nwée thai chinh cda thanh pho Ha Noi.
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b€ danh gid day du va chinh xac mirc do 6
nhiém N, P trong nuéc song To Lich can phai xac
dinh ham lwgng cacion NH4*, NO3, NOZ, Photphat
va ham lwong N, P tong trong nhiéu nam, theo
mua va tai nhiéu vi tri khic nhau trén dong song.

2. N6i dung va phwong phap nghién ciru

2.1. Nguyén tdc

Phan tich ham lwong cac ion NHs*, NOs,
H>P04-, HP04% dwgc xac dinh theo phwong phap
tric quang st dung dwong chuln, cac ham lwgng
N va P téng déu duoc xtr Iy mau dé chuyén chiing
vé dang NH4* va Octophotphat.

2.1.1. Phdn tich téng N

Chuyén tit ca cac dang cua N hiru co ¢ trong
mAu phan tich vé NHs* xac dinh ham lwong ion
NHs thu dwgc bang phwong phap phan tich trac
quang v&i thudc thir Nessler.

- Giai doan 1: Pha mAu, oxy héa N hitu co vé
dang NH4*.

Hop chat N hitu co:

NOz- NOs + [0] = NH4* + NO2-+ NOs + CO +
H-0 (1)
- Giai doan 2: Tién hanh khir NO3- va NO,- vé
NHs* bang Zn trong dung dich Natrihidroxit-
thiosunfat dw, & nhiét do cao theo phwong trinh
phan &ng sau:

NOs +4Zn + 70H-+ 6H20 — 4Zn(OH)4% . NH3T (2)
NOs +4Zn + 70H-— 4Zn(0H)4% . NHsT + 2H20 (3)
NOs + 3Zn + 50H-- 3Zn0,2 . NHsT + H,0 (4)

- Giai doan 3: Tién hanh cit va hip thu NH3
trong binh chira dung dich H2S04hoac dung dich
H3B03:

NHs + H3sBO3— NH4+ . H,BOs- (5)

- Giai doan 4: Xac dinh ham lwong ion NHa*
dwa trén phan rng:

NH4* + 2[Hgl4]?- + 40H- - [Hg.O(NH2) ]I + 7I- +
3H20 (6)

2.1.2. Phén tich tbng N

Chuyén t4t ca cAc dang P trong mau phan tich
vé Octophotphat, x&c dinh ham Iwong
Octophotphat bang phwong phép tric quang sir
dung thudc thtr molipdat tao hop chit mau xanh
Amoniphotphomolipdat.

- Giai doan 1. Pha mau, oxy héa P hitu co vé
dang Octophotphat:

Hop chat hitu co:

P+ [0] = H3PO4 + CO; + H,0 (7)

M;3(PO4)n + pyrphotphat + H*— H;PO,  (8)

- Giai doan 2. Thyc hién phan &ng tao hop
chit mau xanh molipden:

H3PO, + 12MoOs +3NHst + 21H* -
(NH3)3H4[P(M0207)¢]{+ 10 H,0 9)
(NH3)3H4[P(M0207)s] +AA —Xanh molipden (10)

2.2. Dung cu, thiét bi, héa chdt
2.2.1. Dung cu, thiét bi

Dung cu thiy tinh: binh dinh mitkc, pipet cac
loai (déu dung ctia Dirc).

B6 cat dam Micro, Marco-kjdeldahl dung tich
250 - 1000m], gidy loc bang xanh 390 (Pirc), hodc
mang loc 0,45um, thung phuy nhwa 150 lit va cac
dung cu khac.

May do pH meter - HM - 16S ctia hang TOA
Nhéit Ban san xuét.

Can phan tich GP 150 - 3P ctia hang Sartotius
Ptrc, do chinh xac +0,1 mg.

Mday quang pho UV - VIS Biochrom, mdy do
DO (oxi hoa tan) va may nwdc cit 2 lan ciia Anh
san xudt.

2.2.2. Héa chdt

béu dung héa chat loai P.A cia hidng Merck
cta Pirc, nwde cit 2 1an. Chuén bi cac dung dich
theo (US - EPA, 1995; APHA-AWWA-WEF, 1995).

2.3. Tién hanh xdy dwng cdc dwong chudn xdc
dinh Amoni va Photphat

Cac dwong chuin déu dwoc xiy dung trén
may UV- Vis Biochrom Ltd & cac diéu kién t6i wu
da chon. Sau d6 xtr ly thong ké toan hoc va kiém
tra do tin ciy cua cac dwong chuan LOD, LOQ.

2.4. Chudn bi va phdn tich mdu nwé«c

L4y mau nuéc song To Lich tai cac khu vuc
Cau Gidy, Cau Méi va Thanh Liét. Cic mau dwoclay
vao cac thoi diém khic nhau theo mua trong nam.
MAu duwgc phan tich ngay dé danh gia cac thong s6
cam quan: mau, mui, vi, d6 pH, DO (oxi hoa tan),
cic ham lwong Amoni, Photphat N va P tong. Cac
mau chwa phan tich ngay can bao quan lanh trong
chai thay thinh & nhiét 46 ~4°C.

2.4.1. Xdc dinh ham lwong Amoni va N téng
a. Phd mdu bdng hén hop H2S04, K2S04 va HgS04
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- Pong chinh x4c 500 ml mAu, cho vao binh
Marco-Kjeldahl cé dung tich 1000 ml, thém 100
ml hon hop oxi héa. Pun néng binh dén khi xuat
hién khéi trang cua SO va dung dich tré nén
khong mau hodc mau vang nhat thi dun tiép
khoang 30 phut nita.

- P& nguodi dung dich, thém vao 300 ml nwéc
citva ~ 2g hat Zn. Kiém hoéa mAu trong binh bang
100 + 200 ml dung dich hidroxit-thiosunfat. Lap
thiét bi va cat1dy ~ 300 ml, thu vao Etylen c6 chira
50 ml dung dich H3BO3 véi téc do 6 + 8 ml/phit.
Chuyén toan bd phan cit vao binh dinh mc 50 ml,
dinh mirc dén vach.

b. Tién hanh xdc dinh néng do NHy*

Hut 50 ml dung dich tir binh dinh mtrc 500 m],
cho vao binh dinh mirc 50 ml; thém 2 ml thudc thi
Netsle, lac ky, dinh mirc dén vach. Doi mau 6n
dinh, xac dinh n6ng d6 mg NH4*-N/I theo dwong
chuin.

2.4.2. Xdc dinh ham lwong Photphat va P téng c6
trong mdu

a. Phd mdu oxi héa bdng hén hop axit sunfuric-
nitric

L4y 50 ml mau cho vao binh Marco-Kjeldahl
dung tich nh6 khoang 100 + 250ml, thém vao 1ml
H,S0,d3c va 5ml HNOs déc. Pun trén bép cach cat
trong td hét tdi thé tich con 1ml, dun tiép dén khi
dung dich tré thanh khong mau nham loai b axit
HNOs dw. D€ ngudi, thém 20 ml nwée cat va 1 giot
chi thi Phenolphtalein, thém dan dung dich NaOH
1N dén khi xuit hién mau hong nhat. Chuyén dung
dich vao binh dinh mirc 100ml, dinh mitc téi vach.

b. Xdc dinh néng d6 Orthophotphat

Hut 5 ml DD° cho vao binh dinh mic 50 ml,
thém 35 ml nwéc cat, 1ac déu. Thém 1 giot chi thi
phenolphtalein, néu xuat hién mau héng cin trung
hoa bang dung dich H,SO4 5N dén mAit mau. Thém
tiép 8 ml dung dich TNKH, lic ky, dinh mc dén
vach. Pgi mau 6n dinh, xac dinh nong d6 Photphat
theo dwong chudn. néu mau qua nhat hodc qua
d4m, can ting hodc giam thé tich DD? sao cho nong
do Photphat cia phép phan tich nam trong
khodng tuyén tinh cia dwdng chuln.

Cac phép phén tich déu dwoc tién hanh 3 lan
va lay két qua trung binh.

Abs Standard - Burémg chuan NH4 - Nessler
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Hinh 2. Pwong chudn xdc dinh Photphat
3. Két qua va thao luan

3.1. Két qua xdy dwng cdc dwong chudn xdc
dinh Amoni va Photphat

Puong chuin trén Hinh 1 tuyén tinh trong
khoang 0,00 + 2,00 mg NH4*-N/L.

Phuwong trinh dwong chuin cé dang Ax =
0,18738*Cy + 6.

Puong chuin trén Hinh 2 tuyén tinh trong
khoang 0,00 + 1,20 mg PO,3-. P/1. Phwong trinh
chuin: Ay= (0,725+ 0,0582).Cy + (0,025+0,0146).

3.2. Két qua phdn tich ham Iwong N, P trong
nwéc séng Té Lich

3.2.1. Két qud phdn tich chi tiét trong nwdc séng To
Lich khu vwc cdu Trung Hoa - Cdu Gidy

Tlr cac két qua phéan tich trén cic Bang 1,2,3
va 4, ta c6 nhan xét sau:

- Sw 6 nhiém N chu yéu & dang Amoni va hop
chit N hitu co, ham lwgng Amoni va N tong rat cao,
cu thé la:

+ Ham lwgng NH4*-N dao dong tir 0,42 +
31.96 mg/1, trung binh vé mua khé 14 21,65 mg/],



64 Dao Pinh Thudn/Tap chi Khoa hoc Ky thudt Mé - Pia chdt 58 (61-67)
Bdng 1. Két qud xdc dinh ham lwong N va P (mg/1) ndm 2014
Thang NH4*-N NO2-N NOs-N N tong PO43-- P P tong
1 30,45+0,09 0,04 0,8 30,01 3,11 8,96
2 31,96+0,20 0,04 0,81 30,06 2 11,24
3 30,10+0,34 0,03 0,84 30,18 3,13 7,74
4 28,05+0,67 / 0,18 24,22 2,3 /
5 7,01+0,01 / 0,2 25,65 2,54 6,65
6 5,07+0,05 / 0,19 20,4 / 4,24
7 0,45+0,004 0 0,13 51 0,09 4,13
8 450+0,003 0,01 0,06 10,95 1,08 5
9 / 0,01 / 12 2,3 7,84
10 10,11+0,10 0,01 / 33,12 2,67 17,12
11 / / / 29,4 3 16,21
12 19.07+0.05 / 0,8 30,5 2,2 8,78
Bdng 2. Két qud xdc dinh ham Iwong N va P (mg/1) nam 2015
Thang NH,+-N NO-N NOs-N N tong P0O43-- P P tong
1 30,45 0,03 0,8 37,43 2,9 8,5
2 44,9 0,05 0,81 37,5 2,42 8
3 0,03 0,89 34,11 2,03 7,8
4 24,07 0,03 0,79 29,68 2,07 6,78
5 5,47 / / 29,1 3,2 6,2
6 4,95 / / 22 1 7
7 0,42 0,02 0,3 6,1 1,2 3,2
8 4,51 0,02 0,11 10,95 1,4 4,1
9 10,54 0,01 0,16 40,75 2,62 7,2
10 11,98 0,01 0,2 39,6 2,79 7,8
11 20,2 / / 28,48 2,81 6,2
12 31,62 0,05 0,9 30,55 3,34 7,7
Bdng 3. Két qud khdo sdt sw 6 nhiém N, P theo muia (ndm 2014)
Mua kho Mua mwa
STT |Chi tiéu gy 6 nhiém (thdng 10+4) (thang 5 +9)
Min Max TB Min Max TB
1 NH4*-N (mg/1) 19,07 31,96 25,6 0,45 19,07 9,76
2 NO2-N(mg/1) 0,03 0,04 0,036 0,01 0,02 0,015
3 NOs--N (mg/1) 0,19 0,84 0,52 0,06 0,13 0,095
4 N tong (mg/1) 20,4 30,18 25,29 51 33,12 18,72
5 P tong (mg/1) 4,25 11,24 7,74 4,13 17,12 10,6
6 P0O43- P (mg/1) 2 3,13 2,56 0,09 3 1,54
7 DO (mg/1) 0,6 1,4 1 2,6 4,6 3,6
8 COD (mg/1) 280 301 290 160 296 228
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Bdng 4. Két qud khdo sdt sw 6 nhiém N,P theo mia (ndm 2015)

Chi tidu gay Mua kho Mua mua
STT nhidm (thang 10+4) (thang 5 +9)
Min Max TB Min Max TB
1 NH4*-N (mg/1) 4.95 30.45 17.7 0.42 31.62 16.2
2 NO,-N(mg/1) 0.03 0.05 0.05 0.01 0.05 0.03
3 NOs-N (mg/1) 0.06 0.84 0.48 0.1 0.3 0.2
4 N tong (mg/1) 22 37.43 29.71 6.1 40.75 23.4
5 P tong (mg/1) 6.2 8.5 7.35 3.2 7.8 5.5
6 P043- P (mg/]) 1 3.2 2.1 1.2 3.24 2.27
7 DO (mg/1) 0.19 2.2 1.95 2 2.43 2.21
8 COD (mg/1) 205 300 151 178 284 231
Bdng 5. Két qud phan tich ham lwong N, P (mg/I) tai khu vwc cdu Trung Hoa (2014 - 2016)
Dot pH DO COoD NH4*-N PO43--P N tong P tong
' (mg/l) | (mg/1) (mg/1) (mg/1) (mg/1) (mg/1)
1(5/2014) 7,8 1,17 214 6,94 2,09 28,06 5,94
2(9/2014) 8 2,08 280 9,78 2,94 30,12 13,27
3 (4/2015) 7,1 2,74 264 7,49 3,01 27,11 7,01
4(10/2015) 7 2,14 281 11,24 2,86 39,74 7
5(9/2016) 7,5 2,08 286 11,37 2,74 40,46 7,89
6 (4/2016) 7,2 2,07 259 12,91 3,01 31,74 8
Bdng 6. Két qud phan tich ham lwong N, P (mg/I) tai khu vwc Ngd Tw S& (2014 - 2016)
Dot pH DO COoD NH4*-N PO43--P N tong P tong
' (mg/1) | (mg/l) (mg/1) (mg/l) | (mg/l) (mg/1)
1(5/2014) 7,14 2,3 234 7,24 2,64 27,61 7,2
2(9/2014) 8,2 2,17 278 9,86 2,97 30,86 7,91
3 (4/2015) 7,4 2,87 274 7,94 3,8 31,74 7,26
4 (10/2015) 7 2,09 286 11,98 2,11 41,27 8,14
5(9/2016) 7,8 2 248 12,94 2,09 42,08 8,06
6 (4/2016) 7,3 2,09 286 13,07 2,99 29,94 7,24
Bdng 7. Két qud phan tich ham lwong N, P (mg/l) tai khu vwc Thanh Liét (2014 - 2016)
Dot pH DO COD NH4*-N P0O43--P N tong P téng
' (mg/1) | (mg/l) (mg/1) (mg/1) (mg/1) (mg/1)
1(5/2014) 7,09 1,09 320 7,84 1,58 21,86 6,04
2(9/2014) 8 1,02 376 11,86 2,09 33,84 8,24
3 (4/2015) 7,27 1,19 354 9,27 2,04 30,14 6,27
4(10/2015) 7,84 0,48 396 13,06 1,34 40,06 7,18
5(9/2016) 7,78 43 403 13,74 2,96 41,84 8,29
6(4/2016) 8,04 0,8 397 15,68 1,73 40,01 7,43
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trung binh vé mua mwa 1a 12,89 mg/1.

+ Ham lwong N t6ng dao déng tir 5,10 + 40,75
mg N/I, trung binh vé mua khoé la 27,5 mg/], trung
binh vé muia mwa 1a 12.89 mg/1.

+ Ham lwong NO2, NOs- déu thap (NO2 -N =
0,01 + 0,05 mg/], NO3 -N = 0,1+0,84 mg/l). Nhw
vay ham lwgng ham lwong DO (oxi hoa tan) thip
véi két qua do dwoc 1a phu hop.

- 0 nhiém P chi yéu do cac chat hitu co chita
P, cac polyphotphat va Photphat, ham lwong
Photphat va P tong kha cao: ham lwong PO43-P dao
déng tir 0,09 + 3,24 mg/l, ham lwong P tong dao
dongtwr 3,2+17,24 mg P/1. Trung binh trong 2 nam
(2014, 2015) vé mua kho: ham lwong P tong la
7,54 mg P/1, ham lwong PO,3-P 1a 1,90 mg/1.

3.3.2. Téng hop két qud phdn tich ham lwong N,P
trong nwéc séng To Lich tai 3 khu vwe Cdu Trung
Hoa, cdu Ngd Tw Sé va Thanh Liét (2014 - 2015)

Két qua phén tich tai cic Bang 5, Bang 6, Bang
7 cho thiy:

- Mttc d6 6 nhiém & khu vire cAu Trung Hoa va
ciu Nga Tw S& c6 nhiéu diém giong nhau, cu thé la:

+Tris6 DO =1.97+2.87, tri s6 COD = 214+286

+ Ham lwong N téng = 27,11+42,08 mg/],
ham lwong P téng = 5,94 + 13,27 mg/1.

+ Ham lwong PO43-P bién dong tir 2,09 +3,01
mg/l.

- Trong khi d6, két qua phan tich tai khu vuc
Thanh Liét cung thoi diém cho thiy nhiéu yéu té
rat khac, cu thé la:

+ Tri s6 DO = 0,41 + 1,19, rat thap, nhung tri
s6 COD = 320+ 403, lai cao.

+ Ham lwong PO43P chi dao dong twr
1,34+2,96 mg/l, thip so véi khu vie cdu Trung
Hoa va ciu Nga Tw So.

Diéu nay cé thé giai thich do khu vyc Thanh
Liét nam & cudi séng To Lich, ¢ chira nwdc thai
cta cac khu cong nghiép Thwong Dinh va Ha Pinh,
nén ngoai 6 nhiém nwéc thai sinh hoat con bi 6
nhiém b&i nwéc thai cong nghiép. Vi vy, nuéc
song & khu vwc Thanh Liét c6 chira cac kim loai
nang, cac chat hiru co va nhiéu chat oxi héa khir
khac nhau... Cic tac nhan nay gy nén sw két ty,
l&ng xudng, tram tich chira Photphat lam cho ham
lwong Photphat va chi s6 DO (oxi hoa tan) giam
manh do thiéu oxy. Piéu nay cho thay ré quan hé
gitra DO (oxi hoa tan), COD va cac chi tiéu gay 6
nhiém ngudn nwéc mat. Néu DO (oxi hoa tan) cao
thi nwére tot, néu DO(oxi hoa tan) nhé thi nwéc bi

6 nhiém. Chi s6 COD ting cao theo ding quy luat
clia si 6 nhiém nuwéc thai.

4. Két luan

Doc dong song T6 Lich nwéc déu bi 6 nhiém N
va P cao, dac biét Ia N. Ham lwong cac tac nhan 6
nhiém bién dong theo mua, mua kho nuéc can bi
6 nhiém ning hon mua mua.

Mtrc dd 6 nhiém c6 xu hwdng ting dan tir dau
nguon (Cong Budi- Hoang Qudc Viét) xuéng cudi
nguon (Thanh Liét), mirc do khac nhau khong
nhiéu.

Chi s6 pH tai cac diém 14y mAau trén song To6
Lich ndm trong gi¢i han cho phép, cac chi tiéu khac
déu vrot qué gi¢i han cho phép nhiéu lan, dic biét
la chi tiéu N. S liéu phan tich cho thdy ham lwgng
N cao hon TCVN 5942 - 1995 loai B tir 2+25 I4n,
chis6 COD cao hon tir 3+ 814n. Vi vay, séng To Lich
thuc té da tré thanh mwong dan nwéc thai cia
thanh phd Ha Noi, né khong chi gdy 6 nhiém moi
trwong va sirc khoe cta cac cong déong dan cu séng
doc theo dong séng ma con tiép tuc lam 6 nhiém
cho song Nhué, song Day.

5. Dé xuit mot s6 bién phap giam thiéu

DPE€ c6 dwoc mot dong séng trong sach lam
sinh thai canh quan méi trwong cho Ha Noi véi
song To Lich da di vao lich st ngan ndm vin hién
thi can c6 mot s6 bién phap giam thiéu sau:

Tuyén truyén gido duc y thirc ngwdi dan song
hai bén b song khong dwoc vitt rac va cac loai
chit thai ran xudng dong song.

Nao vét bun, khoi thong dong chay, thwong
xuyén tang cwong qua trinh ty lam sach.

Can xt ly truedc khi xa nwée thai sinh hoat
xudng long séng.

Can thu gom nwéc thai sinh hoat tip trung
vao cac bé chira doc song To Lich va tién hanh x
ly dat tiéu chudn QCVN trwéc khi xa thai vao song.
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ABSTRACT

Estimation of N and P polluted level on water quality of the To Lich
river and solutions

Thuan Dinh Dao
Faculty of Environment, Hanoi University of Mining and Geology, Vietnam

There are factors to cause the pollution of surface and wastewater, which contains N and P
components. Eutrophication was always caused by high concentrations of these factors. Exact calculation
of the pollution of nitrogen and phosphorus in water depends on the content of total nitrogen and
phosphorus including organic and inorganic compounds of nitrogen and phosphorus. In this article, we
mention to the content of the total N, P determination in water of the To Lich river. This method is based
on the transformation of phosphorus forms into orthophosphate. Then, orthophosphate concentration
was determined by spectrophotometer method. All nitrogen forms were also transformed into NH4+ by
an appropriate oxidation - reduction in base, followed by distillation and absorption in an acid receiver
bottle. The obtained NH4+ content is further determined by spectrophotometer method using Nessler as
a reactor. The results obtained within 3 years on the concentration of N and P in water of the To Lich
River indicated that they are so higher than the 1995 Vietnamese standard, proved that the water in this
river is seriously polluted.



