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SUMMARY

ISOTOPE ANALYSES OF $"°N AND $'*0 FOR IDENTIFICATION THE SOURCE
OF NITRATE IN DAY RIVER WATER: A PRILIMARY RESULT

The Day river basin located in the delta region of the Red River in the Nord of Vietnam is now suffering
strong deterioration of water quality due to rapid population growth, industrialization and economic
development. Nitrogen isotopes (5'°N and §'30) have been used to identify N sources and processes in
hundreds of studies over the past several decades. The isotope approach is based on the fact that
nitrates from different origins have distinct isotopic signature ranges. Inorganic nitrate fertilizers show
significantly higher 6'30 values compared to most other nitrate sources, whereas their 5'°N value is
generally quite low. In contrast, nitrate derived from organic sources tends to exhibit elevated 5'°N
values, but comparatively low 6'%0 values. This research aims to elucidate the source of pollution by
nitrate in aquatic environment based on the isotope analysis. The analysis of nutrient content in water
has been carried out through the present of 0*>N and §'30 concentration. The high percentages of these
forms suggest the major sources of nitrate may derive from manure and septic waste, fertilizer and
precipitate of nutrition in surface water.
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1. MO PAU nghiém trong dén muc bao dong [1], tir thuong
Luu vuc song Pay voi ngudn tai nguyén thién ngudn, sy 6 nhiém lan téa rat nhanh két hop
nhién phong phu déng vai tro quan trong trong v6i tinh trang 6 nhiém tai trung va ha ngudn
su phat trién kinh té cua dit nude ciing nhu cia lam 6 nhiém ning ca dong song Pay, nguy co
khu vyc dong bang song Hong. Tuy nhién, bién séng Pay tré thanh “dong séng chét”. Pic
trong nhitng nim gin ddy, luu vuc séng Day biét vao mua kho thi moi trudng nudc cd xu
dugc biét t6i nhur mot diém nong vé sy xudng huéng xau di do khong dugc pha lodng [2,3,4]

cip cua chit lwong nudc song, nguyén nhan Nuéc song c6 thé bi nhiém nito (amoni hoic
chu yéu 1a do sy gia ting nhanh chong cta dén nitrat) tir cac ngudn nhu khi quyén (nudc mua,
s0, qué trinh cong nghi¢p héa manh mé va sy phén boén, chét thai cong nghi¢p, nudc thai sinh
phat trién kinh té cua ving. Chat luong nudc hoat, chudng nudi gia stic hay khoang dia chat.
tai nhidu diém trén séng Pay bi suy giam Phuong phap phan tich dong vi bén két hop
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vGi cac phan tich hoa hoc c6 thé gitip nhan
dién duoc cac ngudn gy 6 nhiém nay. Trong
linh vyc thuy van méi trudong, ki thuat danh
dau dong vi 8'5N duoc xem nhu 1a mot cong cu
hiru hiéu trong viéc xac dinh ngudn gdc nito
[5,6,7]. Cach tiép can nay dwa vao sy phu
thudc gitra cac thanh phan hoa hoc clia nudc va
mirc d6 gidu/nghéo cua ddng vi N trong thanh
phan vi nito tir cac ngudn khac nhau c6 gia tri
3N khéac nhau [8,9]. Tuy nhién, trong qua
trinh x4c dinh ngudn gbc ciia nito néu chi xac
dinh gia tri cia 8'°N s& gap phai nhiéu kho
khin, do nhidu ngudn, qua trinh chuyén hoa
Nito c6 khoang gia tri 8'*N chong 1an 1én nhau
(8N trong phan va nudc cong cb gia tri trong
khoang 7-20%o; trong phan bon tong hop xap
xi 0%o; tir khong khi -11 t6i 8%o) do d6 dé giai
quyét van dé nay nguoi ta tién hanh xac dinh
ddng thoi gia tri 8'%0 trong nitrat cung véi
8'5N. Gi4 trj 5'%0 trong NO3™ ¢6 ngudn gbc tir
khong khi nam trong khoang 30-94%, tir phan
bon téng hop 14 22 + 5%o, tir qué trinh nitrat
hoa trong dat <15%o va tir chat thai va nudc
cdng rat nho. Két qua ddng thoi gia tri 580 va
3'°N trong mau dugc so sanh véi khoang cac
gid tri & trong cic ngudn phat thai N ma
Kendall va ddng su di cong bd (2008), tir do ta
¢6 thé rat ra két luan vé ngudn phat thai N tai
cac khu vyc thu thip mau nghién ctru. Hinh 1
thé hién cac khoang gia tri ciia 8N & §'%0
trong Nitrat trong cac ngudn phat thai va cac

qua trinh chuyén héa tuong tmg.
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Hinh 1: Khoang gid tri 0°N & 6'°0 trong

nitrat trong cdc nguon phdt thdi va cdc qud
trinh chuyén héa N twong iimg

Trong nghién ctru ndy, chung toi s& tién hanh
nghién ctru sy bién ddi chat luong nude séng
bay theo khong gian va thoi gian thong qua
cac chi tiéu dinh dudng co ban nito (nitrit,
nitrat, ammoni, tong nito), két hop véi gia tri
815N va 8'80 tir d6 xac dinh duoc ngudn goc 6
nhiém nitrat trén song Day.
2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU
2.1. P6i twong nghién ctru
Luu vyc song Pay nim & & hiru ngan song
Hong, thuoc phan Tay Nam cia ving dong
bang Bic B9, vai dién tich tw nhién 7900 km?
day la khu vuc tap trung dong dan cu, mat do
dan s6 dat toi 1250 ngudi trén 1 km?, gép 5 lan
mat do dan cu trung binh cua ca nudc.
Khi hau khu viyc mang diy du nhimg thudc
tinh co ban cua khi hau mién Béc Viét Nam dé
la nhiét d6i gi6 mia nong am, mua dong kha
lanh va it mua, mia hé ning néng nhiéu mua,
lugng mua trung binh hang nidm dao dong
trong khoang 1600-2200mm.
Ché d6 thuy van cua séng Pay rit phirc
tap, chiu anh hudng déng thdi cta nhiéu
yéu t6 nhu: ché d6 mua, ché do nhiét, ché do
thuy triéu vinh Béc Bo, hé théng kénh tudi -
tiéu va dic biét 1a ché do thuy van ctua song
Hong. Ciing nhu muwa, dong chay phan bb trén
Iwu vye ciing khong déu, dong chay 16n nhat 1a
& nai Ba Vi, phan hitu ngan luu vuc c¢6 dong
chay 16n hon phan ta ngan. Dong chay mua i
tir thang VI - X ciing chiém 70 - 80% luong
dong chdy nam, thang IX la thang c6 dong
chay trung binh thang 16n nhat chiém khoang
20 - 30% luong dong chay nam va lii 16n nhat
nam cua song Py cling thudng xady ra vao
thang IX.
2.2. Phuong phap nghién ctu
Thoi gian va vi tri ldy mau: Cic mau nudc
dugc 1ay trong 02 dot (1 dot thang 4/2019 dai
dién cho mua kho va 1 dot vao thang 6/2019



dai dién cho mua mua) tai 11 diém doc song
Pay (D1 dén D11) (hinh 2).

Hinh 2: Luu viee séng Pdy ¢ mién Bic Viét

Nam va cdc diém ldy mau
- Pap Phung D1: diém ldy miu dai dién cho
chat luong nude song Pay & thuong ngudn.
- Cau Mai Linh D2: diém ldy mau danh gia
chat lugng nudc song Péay trudc khi nhan
nude song Bui.
- Ba Tha D3: diém liy miu dai dién chat lugng
nudc song Pay sau khi nhan nudce tir song Bui
- Cau Té Tiéu D4: diém ldy mAu danh gia chit
lurong nude song Pay vung trung lwu.
- Ciu Qué D5: diém lay mau danh gia chit
lugng nudc song DPay trudc khi nhén nudc
song Nhug.
- Cau Do D6: diém lay mau dai dién cho chit
lugng nude song Day sau khi nhdn nudc sdng
Nhué.
- Cau Poan V§ D7: diém ldy miu dai dién chit
luong nudc song Day khi chay qua dia phan
thanh phé Ninh Binh
- Céu Non Nuéc D8: diém ldy miu dai dién
chat lugng nudc séng Pay khi chay qua dia
phan thanh phé Ninh Binh
- Do Théng D9: diém iy mau dai dién chit
luong nudc song Pay sau khi nhan nudc tir
song Boi/song Hoang Long
- PO Muoi D10: diém 1dy mau dai dién chit
lugng nudc song Pay sau khi nhan nude tu
song Pao
- Ctra Pay DI11: diém ldy mau dai dién chit
lrong nude vung cura song Day
Phirong phdp ldy mdu va bdo qudn mau: Cac
miu nuéc duoc ldy theo ding tiéu chuén
Viét nam 5996-1995 va duoc loc ngay bing
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gidy loc GF/F (Whatman). Phin miu nudc
loc dugc bao quan riéng biét trong lo nhya
dé phan tich cic chat dinh dudng. Mau nudc
khong loc dung dé phan tich nito tong. Cac
mau khi chua c6 diéu kién duogc phan tich
ngay thi dugc bao quan lanh.

Do dac tai hién truong: Cac chi tiéu hoa ly
dugc do tai hién truong su dung thiét bi
Hydrolab 5a (M¥) bao gém: nhiét 4o, pH, do
dan dién (uS/cm), d6 duc (NTU), d6 mudi
(%0) va ham luong 6xy hoa tan DO (mgO-/1)
va thé oxy hoa-khir.

Phan tich tai phong thi nghiém:

Cac phép phan tich ham lugng NH.", NOs,
NOy, va N tong déu dua theo tiéu chudn
Standard Methods for the Examination of Water
and Wastewater [10], thuc hién tai Phong thi
nghiém Hoa phan tich, Vién Hoa hoc.

Phép do dong vi bén trong nitrat dugc thuc
hién tai Co quan nang lugng nguyén tir quoc té
IAEA (Ao). Mau dugc loc qua mang loc
0,5um, sau d6 dugc dung trong cac binh
HDPE 100ml da duoc trang rira sach voi nudce
dé ion, va duoc bao quan lanh & -4°C [11].
Nguyén tic dé phan tich 1a cac dang, hop chat
clia nitrat trong nudc phai dwoc chuyén thanh
cac dang khi N, N>O... Khi thu dugc sau do
s& dugc phan tich bang EA-IRMS (Elemental
Analysis - Isotope Ratio Mass Spectrometry)
dé xac dinh céc gia tri 8'%0 va 8'*N. Phong thi
nghiém Khoa hoc Nudc (IAEA) su dung qua
trinh bién d6i hoa hoc hai budc bang cach sir
dung Cd khur nitrat hoa tan thanh nitrit, sau dé
1a phan Ung axit cia nitrit voi azide (NaNs) dé
tao ra oxit nito (N.O). N,O dugc thanh loc va
by bang phuong phap dong lanh trén may tién
khuéch dai Isoprime Tracegas két ndi voi may
quang phd khdi ddng vi IRMS (isotope ratio
mass spectrometer). Hé thiét bi CF-IRMS c¢o
dd chinh xac +0,2%0 (8'°N-N,O) va +0,3%o
(8'%0-N,0), trong d6 c6 s dung chat chuin
nitrate USGS32, USGS34, USGS35. Quy trinh
xtt 1y mau va phan tich dugc mo ta theo
Mcllvin (2005) va Wassenaar (2017) [12.13].
3. KET QUA VA THAO LUAN

3.1. Panh gia su bién dbi chét lwong nuwéc
song Day



Trong phan nay, ching t6i danh gia sy bién doi
chét lugng nudc séng dua trén s6 licu quan
trac trong 02 dot (thang 4 va thang 6 nim
2019) tai 11 diém quan trong trén song Day.
Ham luwong NO; tai tat ca cac diém quan tric
déu nho hon so v&i gi6i han cho phép (TCVN
5942-1995 cot B) (hinh 3a), dao dong trong
khoang 0,01 — 4,7mg/l NOs-N. Gia tri 16n nhét
ghi nhan duoc 1a 4,7mg/l NOsN tai diém D9
vao mua khd. Khu vire nay dugc cho 1a st dung
Iugng phan bon hoa hoc kha 16n nén sy rira trdi
trén dat nong nghiép ciing lam ting ham luong
nitrat trong nudc song. Ham lugng NOs™ cling
tang va giam kha gidng voi NO,™ vi NO,™ 12 san
pham chuyén tiép tir NH4* sang NOs™ nén bién
d6i nay hoan toan c6 thé dugc giai thich 1a do
cuong do cua hoat dong nitrat hod bién doi
theo mat d§ cia vi sinh vat va ham lugng cia
NH4" trong nude.

Ham luong nitrit dao dong trong khoang tir 0 -
0,5 mg/l (hinh 3b). Vio cac thoi diém quan tric,
phéan 16n cac gia tri tai cac diém thuong ngudn
song déu 1on hon gidi han cho phép cia TCVN
5942-1995 cot B. Dién hinh tai diém Cau Do D6,
diém quan tric trén song Déy sau khi hop luu véi
song Nhu¢, ham lugng nitrit 16n nhét dat 0,4mg/1,
vuot qué 8 lan tiéu chun cho phép.

Két qua phan tich & hinh 3¢ cho thdy NH4" ¢o
xu hudng chiu anh hudng ctia lugng mua manh
nhat (giam di vao mua muwa). Tai cic vi tri
quan tric ham lwong amoni dao dong trong
khoang tir 0,04 — 4 mg/l. Vao cac thang mua
kho, ham lugng amoni tai Mai Linh cho gié tri
16n hon gi6i han cho phép tir 1,5 - 6,6 lan do
hai diém nay chiu nhiéu anh huong cua nudc
thai sinh hoat. Ham lwong NH4" trung binh
trong mua kho gép khoang 1,5 — 5 1an so véi
mia mua, vi mia khoé yéu t6 pha lodng cua
nuée mua 1a rat it. Piém D1, D9, D10, D11
chua c6 dau hiéu nhiém amoni. Ham luong
amoni trong cac thang thay doi khong dang ké
do luu lwong nudc séng kha 16n va cac diém
nay it chiu anh hudng cua nudc thai sinh hoat.
Két qua phan tich miu nudc tai Cau Po cho
thdy, ham luong cac chét dinh dudng trong
nuée tai diy di giam dang ké so véi diém
Ba Pa va Mai Linh Ngudn nuéc séng tai day
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chi yéu 1a tir thugng ngudn song Nhué va
Chau Giang. Qua qué trinh ling dong va tu
lam sach nén chit luong nudc dugc cai
thién thém chut it, tuy nhién ham lugng DO
van con thdp < 5.0 mg/l, khong dat tiéu chuan
nudc mat loai A: NO,-N cao hon gidi han cho
phép TCVN 5942-1995 cot B 1a 1,44 — 7,45
1an, cac thong s6 khac chua vuot tiéu chuan.
Tai Ctra Pay D11: Cac két qua cho thiy, cing
v6i su dong gop dang ké cua luu luong nudc,
chat lwong nudc c6 xu hudng tt dan tir thuong
ngudn vé& ha luu. Do nhdp luu ciia hé thdng
song Hoang Long va mdt phan nudc song
Hong chay vao théng qua song Dao, cac
ngudn dinh dudng trong nudc di giam han,
ham lugng DO ciling ting do qué trinh hoa
tron manh. Nhin chung, vao mua kho va mua
mua chét luong nudc song déu tdt. Qué trinh
tiéu thu manh N béi thuc vat néi, dong vat
nbi va cac nhom sinh vat khac dan dén giam
ham luong N trong nudc. Két qua quan tric
thyc t& da chung to chat luong nudc tai day
d3 c6 kha nang tu hdi phuc tot.

Mic du ham luong tong Nito chua duoc quy
dinh trong TCVN 5942-1995 ¢4t B, nhung xét
chat luong nudc cia hai séng trén cac doan
Mai Linh, Cau Do, Cura bay, két qua quan
trac cho thdy ham luong tong Nito & Mai
Linh van 16n nhat (hinh 3d). Piéu nay
chimg t6 méi trudong nude & thugng ngudn cua
song Pay va song Nhué bi 6 nhiém, hau hét
cac thong sb déu cao hon TCCP. Nguyén
nhan do ddy 14 diém tiép nhan nudc thai tir Ha
No6i db vé va ciing 1a diém tap trung cac khu
dan cu va cum cong nghiép trén luu vuc sdng
Nhué. Chét lugng nudc song Nhué, nhu da
trinh bay & trén, khong phu thuc vao mua ma
chiu anh hudng truc tiép cua su van hanh cac
dap trén h¢ théng song, diac biét 1a dép Lién
Mac ldy nuéc tir song Hong va dap Thanh
Li¢t nhan nudc tr song To6 Lich. Khi dap
Lién Mac dugc m¢d, song Nhué nhan nudc
song Hong, nén lam giam tinh trang 6 nhiém
rd rét. Khi ddp Thanh Liét mo, song Nhué
nhan nudc song TO Lich, hé théng nudc thai
cua thanh phé Ha Noi nén chét lugng moi
truong nudc song Nhué suy giam.
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Hinh 3. Dién bién ham heong cdc dang ciia nito trén luu viee séng Dy trong 2 dot ldy mau

3.2. Péng vi N va O trong nitrat trong nuéc
song Day

Hinh 4 chi ra sy khac biét 10 rang gilta céc gia tri
81N tai cac diém ldy miu doc song tir thuong
ngudn dén ha lwu. Gia tri 5N ting dan tir diém D1
dén D7, tir 0,3%o ((mg véi gia tri 85N trong dat) t6i
13.2%o (mg véi gid tri 5N trong nuéc him cau
tiéu hodc chét thai ciia dong vat). Diéu nay c6 thé
duoc 1y giai do sw pha tron nude tir nhiéu ngudn
khac nhau tir cac nhanh séng khac hodc giita 2 diém
nay da c6 nhidu qué trinh sinh hoa hoc lam sy phan
manh dong vi N dién ra manh. Tuy nhién sau
diém D7 (doan Ninh Binh) thi gia tri 5N giam dan,
nguyén nhan chi yéu 1a do song Day bét dau nhan
nude tir song Hong, nudc song bi pha lodng nén
giam ham lugng chit dinh dudng & day.

Hinh 5 thé hién mdi lién hé giita 5'°N va 5'80
trong cac mau nudc song duoc thu thap. Gia tri
3N tai céc diém nay thay doi tir 0 — 13,2%o va
gia tri 8'%0 thay d6i tir -2,0 t6i 9.2%0. Vi tri
ldy miu D2 vao muia kho c6 gia tri SN'5 = 0%o
and 50'® = 0%o, khodng gia tri ndy chi ra nitrat
¢6 ngudn gdc chu yéu tir nwéec mua. Ngoai ra
tai hau hét tat ca cac diém liy mau khac ngudn
phat thai nito 13 tir phan bon, chat thai dong vat
va chét thai ham ciu tiéu (ON'* tir -5%o t6i

25%o; 5O tir -4%eo tGi 15%o).
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6'80 trong nudc song Pady




4. KET LUAN

Qué trinh quan tric/phan tich d4nh gia hién
trang chit luong nudc hé thong song Day-
Nhué cho thidy méi truong nude luu vuc séng
Nhué - séng Day van dang dién bién phirc tap:
Trén séng Day: tai mot sd doan séng chay
qua cac khu vuc d6 thi, khu cong nghiép,
lang nghé ham luwong NO,, NH,*, da vuot
qua tiéu chudn con DO khéng dat tiéu chuin
cho phép TCVN 5942-1995 ¢t B Ham lugng
cac chit hitu co, cac chéat dinh dudng (N, P)
tang theo chiéu tir thuong ngudn dén ha luu
nhung truéc khi d6 ra bién hé théng soéng
bay

Két qua thu duoc tir viée truy tim ngudn goc 6
nhiém N théng qua viéc phéan tich 2 ddng vi
bén 5N va 8O trong nitrat trong nudc song
ciing chi ra ngudn gbc phat thai caa N cha yéu
t61 tir phan bon, ngudn chit thai dong vat va
nudc thai him cau

Tir nhitng két qua nghién ctru trén chiing t6i dé
xut cin tiép tuc qua trinh quan tric dinh ky
trong thoi gian dai dé rat ra dugc cac quy
luat bién dong, tir do s& c6 giai phap khic
phuc va bao vé ngudn nudc néi chung, bao
vé can béng hé sinh thai thuy vuc ndi riéng, co6
hiéu qua hon.

Loi cam on: Nghién clru nay thuc hién trong
khuon khé dé tai co s¢ cap Vién Hoa hoc nam
2019 " Nghién cuu su dung phwong phap phdn
tich dong vi 8N nham xdc dinh nguon goc gdy
6 nhiém cua cdc chat dinh dwéng trong moi
truwong nuoc thuéc luu vuc song Day”.
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