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XACDINH HAM I.‘U'QNG NITRATE, NITRITE, PHOSPHATE
TRONG NUGC HO TAY BANG PHUGNG PHAP SACKY ION
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BY ION CHROMATOGRAPHY METHOD
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TOMTAT

Nghién ctiu da st dung phuong phap sac ky ion dé xac dinh ham lugng nitrate, nitrite, phosphate trong nudc Ho Tay. Két qua danh gia gia tri st dung cda
phuong phap trén nén nudc mat 1a: gidi han phat hién, gidi han dinh lugng cia phuang phap ddi véi chi tiéu nitrate MDL = 0,016 (mg/L), LOQ = 0,050 (mg/L);
chi tiéu nitrite MDL = 0,003 (mg/L), LOQ = 0,010 (mg/L); chi tiéu phosphate MDL = 0,016 (mg/L), LOQ = 0,050 (mg/L); két qua dd léch chuan tuong ddi %RSD
clia do 13p lai d6i vdi 3 chi tiéu nitrate, nitrite, phosphate lan lugt la 3,379 (%); 4,744 (%); 7,753 (%) va %RSD clia dd tai lap la 3,353 (%); 5,199 (%); 6,610 (%);
hiéu suat thu hoi xét & 3 mic nong d6 thap, trung binh va cao thu duoc két qua dao dong tir 93,52% - 102,86% (ddi vdi chi tiéu nitrate); 88,86% - 102,86% (i
vdi chi tiéu nitrite); 89,05% - 102,51% (ddi véi chi tiéu phosphate). Nhan thdy phuong phap lua chon ¢d gidi han phat hién (MDL), idi han dinh lugng (LOQ) phu
hap, dd lap, do tai lap t6t, hiéu sudt thu hoi cao. Tl d6 st dung phuong phap sac ky trao ddi ion IC dé xac dinh ham lugng nitrate, nitrite, phosphate trong mau
nudc ho Tay.

Tirkhéa: Phurong phdp sdc ky ion, nitrate, nitrite, phosphate, nudc mdt.

ABSTRACT

The article used ion chromatography to determine the nitrate, nitrite, and phosphate in West Lake water. Evaluate the value of the method on surface water
are limit of detection MDL 0.016 (mg/L), limit of quantification LOQ 0.050 (mg/L) for nitrate; nitrite MDL = 0.003 (mg/L), LOQ = 0.010 (mg/L); phosphate
MDL = 0.016 (mg/L), LOQ = 0.050 (mg/L); The relative standard deviation %RSD of repeatability for nitrate, nitrite, phosphate are 3.379 (%); 4.744 (%); 7.753
(%) and %RSD of the reproducibility are 3.353 (%); 5.199 (%); 6.610 (%); At three concentration levels (low, medium and high), the recovery efficiency ranged
from 93.52% - 102.86% (nitrate); 88.86% - 102.86% (nitrite); 89.05% - 102.51% (phosphate). Therefore, the selected method has appropriate limit of detection,
limit of quantification, good repeatability, reproducibility, and high recovery efficiency. Using ion chromatography method to determine nitrate, nitrite,
phosphate content in West Lake water.
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1. GIGI THIEU tang Ién theo cap s6 nhan. Lugng thai cang nhiéu nhung

Ngay nay, xa hdi ngay cang phét trién cling véisugia  ac hé thdng xtrly tap trung khong du dé giai quyét, kem
tdng ctia dan s6 do thi thi lugng chat thai sinh hoat tur cac theo cac thoi quen xa thai ctia con ngudi da lam 6 nhiém
hé gia dinh, doanh nghiép va cac ca s& cong déng ciing MO trudng nuGc vo cung nghiém trong [11.
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HO Tay c6 dién tich khodng 527ha va cé y nghia quan
trong vé can bang sinh thai, du lich canh quan ctia tha d6
Ha No6i va dugc danh gia la h6 nudc ngot c6 gia tri da dang
sinh hoc cao ctia Viét Nam. H6 Tay con la noi cu trd cla
cac loai sinh vat, noi chira nudc mua, tao nguén nudc
ngam rat quy gia. Vi vay viéc dam bao khai thac st dung
ngudn nudc ngot & day cd y nghia rat quan trong. Tuy
nhién, méi ngay hé Tay dang phai ti€p nhan 4.000m?
nudc thai sinh hoat, ngoai ra con c6 lugng I6n chat thai
ran d6 xudng hé khién cho chat lugng hé ngay cang suy
gidm nghiém trong, dnh hudng t&i hé thay sinh vat cling
nhu canh quan Ho Tay. Hién trang chat lugng nudc ho da
c6 nhiéu thay déi so vai trudc day, dac biét c6 hién tugng
ca chét nhiéu vao cudi nam 2016, 2018 va su 6 nhiém nay
anh hudng truc tiép tdi stic khoe con ngudi. Vi vay viéc
phan tich danh gia chat lugng nudc H6 Tay thong qua cac
chi tiéu kim loai nang, nitrate, nitrite, phosphate hay cac
chat hitu co, chét ran...tu d6 thé hién dugc mot phan
hién trang chat lugng nudc H6 Tay. DPay la co s khoa hoc
giup cac nha quan ly dua ra cac phuong én nham bao tén
va phat trién nguén Igi thly sén, can bang sinh thai cling
nhu canh quan ctia H6 Tay...[2, 3.

Hién nay, c6 rat nhiéu cach xac dinh ham luong
nitrate, nitrite, phosphate trong nuéc khac nhau nhu:
Phuaong phap séc ky ion IC, phuong phap trdc quang [7,
8], phuang phap chuidn d6 thé tich [5], phuang phap khéi
lugng [5, 6]. Bai bao da st dung phuong phap sac ky ion
phl hgp véi nang luc, d6i tugng va diéu kién phong thi
nghiém dé xac dinh ham lugng nitrate, nitrite, phosphate
trong nudc H6 Tay (quan Tay H6 cl); dong thai da xéac
nhan gia tri s« dung clia phuong phap bao gém gidi han
phat hién, gi¢i han dinh lugng, d6 thu hoi, d6 lap lai va do
téi l3p [13].

2. THUC NGHIEM
2.1. Héa chat, thiét bi

Dung dich chuan nitrate (NOs) 50mg/Il: Dung pipet
hut 2,5mL dung dich nitrate (NOs) 1000mg/I (Merck) vao
binh dinh muic 50mL. Dinh muic t&i vach, lac déu.

Dung dich chuan nitrite (NO,’) 50mg/I: Dung pipet hat
2,5mL dung dich nitrite (NO,) 1000mg/I (Merck) vao binh
dinh muc 50mL. Binh muc t6i vach, lac déu.

Dung dich chudn orthophosphate (PO,*) 50mg/I:
Dung pipet hut 2,5mL dung dich orthophosphate (PO4*)
1000mg/l (Merck) vao binh dinh muc 50mL. Binh muc té6i
vach, lac déu.

Dung dich rra gidi 2,7mmol/l Na,COs; +1,0mmol/|
NaHC03
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Dung dich Blank (nudc cat deion)

Hé thong sac ky ion HIC - 20A Super, model: HIC - 20A
Super, hang Shimadzu, Nhat Ban, 2018.

2.2, Lay mau, bdo quan mau

Bang 1. Thong tin Iy mau tai HO Tay, quan Tay Ho (ca), Ha Noi

T | mie |ttt | mioto)
2 con rong, pho Vé Ho,
phung Xuan La Troii nhiéumay, | 1000
1-NM2401.001 Kinh do: 21,06877 13°C y
Vi do: 105,81237
Trich Sai, phutng Budi o
2- NM2401.002 | Kinh d: 21,0548 o n:;'ilémay’ 1000
Vido: 105,81143
Trich Sai, phudng Thuy
Khue Tréinhiéumay, | 1000
3-NM2401.003 Kinh do: 21,04548 13°C y
Vi do: 105,81557
Nguyén Dinh Thi, phugng
Thuy Khué Trdinhiéumay, | 1000
- NM2401.004 Kinh do: 21,04374 13°C y
Vi do: 105,83282
Tir Hoa, phudng Quang An )
5- NM2401.005 | Kinh do: 21,06058 o n:;iilémay’ 1000
Vi do: 105,83138
Quang B4, phudng Quang
An Troi nhiéu may,
& NM2A0T.006 | it dig: 21,06353 13°C g
Vi do: 105,81994
Nhat Chiéu, phudng Nhat
Tan Troi nhiéu may,
- NM2AOLOOT | 0t 5 21,07400 13°C "o
Vi do: 105,81980

V6i muc tiéu xac dinh ham lugng nitrate, nitrite,
phosphate trong nuéc H6 Tay thi cac vi tri 1dy mau phai
dai dién cho khu vuc khao sat. Cac mau dugc lay t6 hgp
tai cac mat cat séng, hé. Ldy mau bang cach nhing moét
binh réng miéng xuéng ngay dudgi mat nuéc. Mau sau khi
lay tai hién trudng dugc bao quan bang binh nhua hoac
thay tinh, noi téi & nhiét d6 2°C dén 8°C. Phuong phap lay
mau, bdo quan mau nhu nhau va theo tiéu chuan Viét
Nam TCVN 6663-3:2018 (ISO 5667-3:2012), Chat lugng
nudc - Lady mau - Phan 3: Bdo quan va xt ly mau nudg;
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TCVN 6663-4:2018 (ISO 5667-4:2016) Chat lugng nudc -
Lay mau - Phan 4: Huéng dan ldy mau tir cac ho tu nhién
va ho nhantao [10, 11].
2.3. Phuong phap nghién cttu

Trong nghién cltu nay, chidng téi ap dung phuong
phap phan tich sac ky ion; diéu kién hoat dong cua thiét
bi dugc tham khao theo cong bé [13] va da khao sét sa bd
& diéu kién phong thi nghiém hién hanh, két qua dugc
néu & bang 2, hinh 1.

Bang 2. Diéu kién do nitrate, nitrite, phosphate trong nudc bang phuong
phép IC

STT Cacthéng sé Cac diéu kién dugc lua chon
1 | Cot ion chuyén dai, t% 30 - 90°C
2 | Chatrba gidi 2,7mmol/I Na,C0; +1,0mmol/l NaHCO;
3 | Técdd dong rifa gidi 1L/min
4 | Thétich ria gidi 200yl
5 | Detector dan dién Q)
6 | Dung tich bom 50ml
7 | Khay$ 100 vi tri
8 | Thdi gian ria 45 phiit
9 | Thoi gian phan tich 23 phdt/mau
. nitrite: 6 phit; nitrate: 8 phut;
10 | The lur
'glan phosphate: 12 phit
2 [ 1 Detector 4
1000+ ﬂ‘f" ‘I‘
! e |
L g L
A U | S
-1000+
DD"I‘EIE‘II‘S‘D‘I‘I?SI"IID‘D"I‘IZ‘S‘II‘I.‘ID‘I‘II?‘.‘

Hinh 1. Hinh &nh minh hoa thgi gian luu clia 3 chi tiéu nitrite, nitrate,
phosphate

2.4. Xac nhan cac gia tri sit dung ctia phuong phap

Thuc hién cac thi nghiém xac dinh gia tri s& dung cla
phuong phap theo huéng dan ctia té chiic AOAC [12, 20],
ICH...[22].

2.4.1. Khodng tuyén tinh va duéng chudn

Hut chinh xac cac thé tich dung dich chuan nitrite,
nitrate, phosphate 50mg/L vao cac binh dinh muc 50mL,
dinh muc dé thu dugc cac néng d6 dung dich chuan lan
lugt la: nitrite trong khoang néng d6 0,01 - 5,00mg/L;
nitrate trong khoang néng dé 0,05 - 25,00mg/L;
phosphate trong khodng néng d6 0,05 - 25,00mg/L. Tién
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hanh chay mau & cac diéu kién thich hop nhu & bang 2.
Vé dé thi su phu thudc dién tich peak va néng d6 dung
dich chudn nitrite, nitrate, phosphate; tit dé xac dinh
dugc khoang tuyén tinh. Tién hanh xdy dung dudng
chuan trong khoang tuyén tinh thu dugc & trén.

2.4.2. Gi6i han phdt hién (MDL), giéi han dinh luong
(LOQ) cua phuong phdp

Chuan bi 7 mau nuéc mat dé do 7 lan song song:
Chuén bi 7 8ng dung mau, loc va hat mau vao cac 6ng
dung mau, lac déu. Cai dat thong s6 chay may theo diéu
kién thich hgp, ti€n hanh do nitrite, nitrate, phosphate ti
gid tri S peak, tinh dugc ham lugng nitrite, nitrate,
phosphate ctia 7 mau trén. MDL va LOQ dugc xac dinh
theo céng thuic: MDL = 3xSD, LOQ = 10xSD. Trong d6 SD
la d6 léch chuan gia tri ham lugng nitrite, nitrate,
phosphate clia 7 mau tuong (ng.

2.4.3. D6 chum

D6 chum clia phuong phap thé hién qua viéc danh gia
do lap lai va do tai 1ap ndi bo thuc hién bai 2 thi nghiém
vién & 2 ngay khac nhau trén cing mau nuéc mat. Do lap
lai va dé téi lap dugc danh gia va thuc hién lap lai 7 lan
phan tich & cing 1 muic néng do. T cac gia tri ham lugng
nitrite, nitrate, phosphate, tinh dé léch chuan tuang déi
cla do lap lai, d6 tai lap.

2.4.4.D6 thu héi

Do thu héi dugc danh gia va thuc hién & 3 miic néng
dé thap, trung binh va cao (mbi muc thuc hién lap lai 7
lan) trén mau nudc mat. Xac dinh % gitta ham lugng
nitrite, nitrate, phosphate trong mau thém chuan theo
thuc nghiém va néng do chuan thém vao theo ly thuyét.

2.4.5. Phdn tich mau va ddnh gid sé liéu

Cac mau nuédc dugc lay 3 H6 Tay theo thong tin 3 bang
1. Loc va hut lan lugt cdc mau nudc vao tling 6ng dung
mau. Khéi ddng may va cai dat théng s6 chay may nhu
bang 2 va do mau.

S dung phan mém Excel dé xay dung khoang tuyén
tinh, tinh d6 léch chuén, d6 léch chudn tuong d6i, do thu
hoi. K&t qua cac thong s tham dinh phuang phap dugc
danh gia dua theo tiéu chuan AOAC 2016.

3. KET QUA VA THAO LUAN

3.1. Khoang tuyén tinh va duédng chuan dinh luong
nitrite, nitrate, phosphate

Khodng néng do tuyén tinh cla phuong phép tu
0,01mg/L dén 5,00mg/L (d6i vdi chi tiéu nitrite); 0,05mg/L
dén 25,00mg/L (d6i véi chi tiéu nitrate, phosphate). Tién
hanh xay dung dudng chuan trong khoang tuyén tinh
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nay thu dugc cac phuong trinh dudng chuén véi hé s6
tuong quan tuang Ung (bang 3), (hinh 2, 3, 4).

Bang 3. Bang 56 liéu dudng chuan clia chi tiéu nitrite, nitrate, phosphate

STT | Chi tiéu ;:::';9(;::: Héq:ii"::'g Do chéch A%
1| Noy | y=18043%x-12807 | R2=1,0000 | -2,76 + 14,99
2 | Nor | y=18179%-150,14 | R2=0,9999 | -11,99+1477
3 | pog |y=8347,8%—271,09 | R2=0,9999 | -11,5314,36

Trong d6: y la gid tri dién tich peak, x la ndng d0 nitrite hoac nitrate hodc
phosphate (mg/L)

Nhan thay, dudng chuan xay dung dugc cua nitrite,
nitrate, phosphate véi hé s6 tuong quan tuyén tinh
0,9950 < R? < 1,0000. Mat khac, danh gia qua do chéch
nhan thdy gia tri A (d6 chéch) trong khoang -11,99% dén
14,99%, khong vuct qua + 15%. Vay theo tiéu chuan
AOAC, hé s6 tuong quan R? va d6 chéch A déu nam trong
khodng gidi han cho phép. Do d6, dudng chudn da xay
dung dat d6 tuyén tinh cao trong khoang néng do6 trén,
hoan toan c6 thé sir dung dé xac dinh ham lugng nitrite,
nitrate, phosphate.

Puong chuén nitrit
100000 |
90000 y=18043x - 128.07.8
80000 e
70000
A 60000
Q50000 -
©2 40000 <
30000 -
20000 -
10000 |— g
0 @
0 1 2 3 4 5 6
Nong d nitrit (mg/1)

Hinh 2. Duting chudn dinh lugng nitrite

Puong chudn nitrat

500000

450000 y=18179x- 150.14..0

400000 == 0.9999.

350000 .
Té 300000
8 250000
2 200000 .

150000 “

100000 o

50000
0 .
0 5 10 15 20 25 30
Nong d9 nitrat (mg/1)

Hinh 3. Dutng chudn dinh lugng nitrate
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Puong chuan photphat
250000
y = 8347.8x - 271.09
200000 R#=0.9999—
A4 150000
[+
(]
2,
“ 100000 :
.-'...
50000 "
0 L
0 5 10 15 20 25 30
Nong d6 photphat (mg/l)

Hinh 4. Duding chudn dinh lugng phosphate
3.2. Gi6i han phat hién (MDL) va gidi han dinh lugng
(LOQ)

Bang 4. Két qua MDL, LOQ clia phuang phdp dinh lugng nitrite

Giatri | Gia tritrung D6 lach
nongdd | binh ham “ | MDL | LOQ
SIT | . . chuan SIN
nitrite, |lugng nitrite, (mg/L) | (mg/L)
(SD)
mg/L mg/L
NT| 0,022
N2 | 0,021
N3 | 0,020
N4 | 0,019 0,021 0,001 | 0,003 | 0,010 | 6,707
N5 | 0,021
NG | 0,020
N7 | 0,021
S/N = Gid tri trung binh ham lugng nitrite/ d léch chudn
Bang 5. Két qua MDL, LOQ clia phuang phap dinh lugng nitrate
Giatri | Giatritrung | DO
STT n(.mg do | binhham Igc!j MDL | LOQ SN
nitrate, lugng chuan | (mg/L) | (mg/L)
mg/L |nitrate, mg/L| (SD)
TNT | 0,144
N2 | 0,145
N3 | 0,156
N4 | 0,144 0,147 0,005 | 0,016 | 0,050 | 9,417
N5 | 0,142
N6 | 0,151
N7 | 0,145
S/N = Gid tri trung binh ham lugng nitrate/ d léch chudn
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Bang 6. Két qua MDL, LOQ clia phuong phép dinh lugng phosphate

Bang 7. D4 lap clia phuang phép dinh lugng nitrite, nitrate, phosphate

STt pl:‘:sr:)i::e ham lugng c:1euc2n (.r:}u (nl;(;?L) SN
mg/L phosphate, (SD)
mg/L

N1 0,066

N2 0,061

3 0,073

N4 0,059 0,064 0,005 | 0,016 | 0,050 | 4,104
NS 0,060

NG 0,064

N7 0,068

S/N = Gid tri trung binh ham luong phosphate/ dg léch chudn

Phan tich song song 7 mau nudc mat trong cling diéu
kién bang phuong phap séc ky ion, két qua xac dinh MDL,
LOQ dugc trinh bay trong bang 4. Gia tri S/N théa man
5 <'S/N < 20 theo EPA, nén gia tri MDL thu dugc dang tin
cdy. Vay gia tri MDL, LOQ trén nén nudc mat lan lugt la:
chi tiéu nitrite dat 0,003mg/L va 0,010mg/L; chi tiéu
nitrate, phosphate dat 0,016 mg/L va 0,050mg/L. Qua két
qua trén, nhan thay phuong phéap phan tich nhém tac gia
dang xay dung c6 két qua gidi han phat hién, gidi han
dinh lugng thap, phu hgp véi viéc phan tich ham lugng
nitrite, nitrate, phosphate trong nudéc.
3.3.D6 chum

Do lap lai, d6 tai lap dugc xac dinh bang cach dinh
luong véi 7 lan do d6i véi méi thi nghiém trong cac diéu
kién phan tich thich hgp. Két qua dugc trinh bay & bang
7, 8 cho thdy gia tri d6 léch chuan tuong déi cda do lap
doi véi chi tiéu nitrite, nitrate, phosphate lan luot dat
4,744%; 3,379%; 7,753% trén nén mau nudc mat va do tai
lap lan lugt dat 5,199%; 3,353% va 6,610%. Cac gia tri nay
déu nhd han 15% (6 muc nong d6 dang xét) theo tiéu
chudn AOAC.

Mat khac, theo AOAC dé dat két qua t6t nhat, gidi han
cho phép d6i véi do 1ap lai c6 gia tri RSDr % déu nhé hon
Y4 gia tri RSDr (Horwitz) [21].

Do d6, phuong phap phan tich dugc lya chon c6 d6
lap lai, d6 tai lap tot, gia tri dd 1éch chuan tuong déi thap
théa man theo tiéu chuan AOAC, ICH, Horwitz... Vay
phuong phap phan tich nhém tac giad da lua chon phu
hop dé dinh lugng nitrite, nitrate, phosphate trong mau
nudc HO Tay.
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Nong d6 khao sat ddi véi nén nuéc mat, mg/L

STT NO; NOy PO,
(1, mg/L 2, mg/L @, mg/L
N 0,022 0,144 0,066
N2 0,021 0,145 0,061
N3 0,020 0,156 0,073
N4 0,019 0,144 0,059
NS 0,021 0,142 0,060
NG 0,020 0,151 0,064
N 0,021 0,145 0,068
g;a :n”;t'"g binhnong| 5 021 0,147 0,064
96 lech chudn (SD) 0,0010 0,0050 0,0050
ggi (lgc;[')f)z;'a" wong| 4 74 3,379 7,753
RSD: (onwi % 28,618 21,353 24,199

RSD, % = gid tri SD/gia tri trung binh ndng d6 <100
RSDr(Horwitz) (%) = )(1-0510g0

Bang 8. D¢ tdi lap cha phuong phap dinh lugng nitrite, nitrate, phosphate

Nong d6 khao sat ddi véi nén nudc mat, mg/L
STT NOy NO; PO
(1, mg/L 2, mg/L G, mg/L
N1 0,022 0,144 0,066
N2 0,021 0,145 0,061
N3 0,020 0,156 0,073
N4 0,019 0,144 0,059
N5 0,021 0,142 0,060
NG 0,020 0,151 0,064
N7 0,021 0,145 0,068
N8 0,020 0,142 0,060
N9 0,018 0,149 0,064
TN 10 0,020 0,154 0,068
N 0,021 0,142 0,060
TN 12 0,019 0,154 0,065
TN 13 0,021 0,148 0,069
TN 14 0,020 0,152 0,061
ﬁ;an;r;s”::g /E’ 000 0,148 0,064
Db léch chudn (SD) 0,001 0,005 0,004
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D6 lech chuin 102,51% (chi tiéu phosphate) trén nén nudc mat & 3 muc
: } e 5,199 3,353 6,610 2 d'\ hA h 2 hn’ b‘ h hn hn’ kA’
tuang ddi (RSD; %) nong do thém chuan thap, trung binh, cao. Nhan thay, két
RSD, o %6 78829 31331 24199 qua nay nam trong khoang 80% - 110% (& muc ndng do

r \Horwitz, ' ’ i o
S — dang xét) theo tiéu chuan AOAC, ICH...
RSD: % = gié tri SD/gid tri trung binh ndng d6 %100 A o . o
RSD e (96) = 20105150 Nhu vay, theo mot sé tiéu chuan AOAC, ICH,... véi két
rorvie) 70 = qua thu dugc phuong phap phan tich dat dé thu héi tét,
3.4.D6 thu héi phu hgp dé phan tich nitrite, nitrate, phosphate trong
K&t qué do6 thu héi dugc trinh bay 8bang 9,10,11,cho  mau nudc.
cac glé trl hléu SUé,t thu h6| dat tl)’ 88,86% - 102,86% (Chi 3.5. Ké’t qué phan tl'ch m(':)t 56 msu nuoc mét khu vu‘c
tiéu nitrite); 93,52% - 102,86% (chi tiéu nitrate); 89,05% - K¢ Tay

Bang 9. Két qua do thu hdi ctia phuang phap dinh lugng nitrite

STT Nén nudc Thém chudn thap (0,05mg/L) Thém chuan trung binh (0,5mg/L) Thém chuan cao (2,0mg/L)
mat Nén mau (mg/L) | C(mg/L) | H(%) | Nénmau(mg/L) | C(mg/L) | H(%) | Nén mau(mg/L) | C(mg/L) | H(%)
1 N1 0,065 88,86 0,510 | 97,89 2,012 99,57
2 N2 0,069 96,86 0,483 | 92,49 2,025 100,22
3 N3 0,072 |102,86 0,51 98,09 2,039 100,92
4 N4 0,066 90,86 0,531 | 102,09 2,014 99,67
5 N5 0,070 98,86 0,482 | 92,29 2,025 100,22
6 NG 0,072 |102,86 0,498 | 95,49 2,036 100,77
7 N7 0,067 92,86 0,531 | 102,09 2,031 100,52
8 Trung binh 0,0206 0,0206 0,0206
Bang 10. Két qua do thu hoi cta phuong phap dinh lugng nitrate
STT Nén nudc Thém chuan thap (0,15mg/L) Thém chuan trung binh (1,0mg/L) Thém chudn cao (10,0mg/L)
mat | Nénmau(mg/L) | C(mg/L) | H% | Nénmau(mg/L) | C(mg/L) | H(%) | Nén mau(mg/L) | C(mg/L)| H(%)
1 N1 0,291 96,19 1,104 95,73 10,083 99,36
2 N2 0,288 94,19 1,166 101,93 10,272 | 101,25
3 N3 0,301 102,86 1,102 95,53 10,229 | 100,82
4 N4 0,294 98,19 1,125 97,83 10,277 | 101,30
5 N5 0,297 100,19 1,169 102,23 10,227 | 100,80
6 NG 0,287 93,52 1,125 97,83 10,081 99,34
7 N7 0,298 100,86 1,104 95,73 10,278 | 101,31
8 Trung binh 0,147 0,147 0,147
Bang 11. Két qua do thu hdi cta phuaeng phap dinh lugng phosphate
STT Nén nudc Thém chuan thap (0,15mg/L) Thém chuan trung binh (1,0mg/L) Thém chuan cao (10,0mg/L)
mat | Nénmau(mg/L) | C(mg/L) | H(%) | Nénmau(mg/L) | C(mg/L) | H(%) |Nénmau(mg/L)| C(mg/L) | H(%)
1 N1 0,218 102,38 1,072 100,76 10,145 100,81
2 N2 0,210 97,05 1,081 101,66 10,252 101,88
3 N3 0,215 100,38 1,077 101,26 10,232 101,68
4 N4 0,210 97,05 1,072 100,76 10,148 100,84
5 N5 0,213 99,05 1,081 101,66 10.315 102,51
6 N6 0,217 101,71 1,079 101,46 10,147 100,83
7 N7 0,198 89,05 1,073 100,86 10,236 101,72
8 Trung binh 0,064 0,064 0,064
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Sau khi danh gia phuong phap phan tich, tién hanh
dinh lugng nitrite, nitrate, phosphate trong mét sé mau
nudc mat, két qua dugc trinh bay trong bang 12 + 14,
hinh5+8.

Bang 12. Két qua ham lugng nitrite trong mdt s6 mau nudc mat

NM2401.002 led
=

R R I

1 | NM2401.001 1 955 0,060

2 | NM2401.002 1 1110 0,068

3 | NM2401.003 1 1144 0,071

4 | NM2401.004 1 1226 0,075

5 | NM2401.005 1 924 0,058

6 | NM2401.006 1 1101 0,068

7 | NM2401.007 1 906 0,057
Bang 13. Két qua ham lugng nitrate trong mgt s6 mau nudc mat

st wie | 0T | S| g miamay

1 | NM2401.001 1 15153 0,842

2 | NM2401.002 1 20407 1,131

3 | NM2401.003 1 21562 1,194

4 | NM2401.004 1 18033 1,000

5 | NM2401.005 1 16608 0,922

6 | NM2401.006 1 18275 1,014

7 | NM2401.007 1 22806 1,263
Bang 14. Két qua ham lugng phosphate trong mot so mau nuéc mat

1 | NM2401.001 1 3014 0,394

2 | NM2401.002 1 4207 0,536

3 | NM2401.003 1 4181 0,533

4 | NM2401.004 1 2719 0,358

5 | NM2401.005 1 2456 0,327

6 | NM2401.006 1 2375 0,317

7 | NM2401.007 1 2428 0,323
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SCIENCE - TECHNOLOGY

Theo QCVN 08:2023/BTNMT [14], quy chuan ky thuat
qudc gia vé chat lugng nudc mat: Ham lugng nitrite cho
phép trong nudc mat khong dugc vugt qua 0,05mg/L;
ham lugng nitrate khong dugc vuot qua 15,00mg/L; ham
lugng phosphate khong dugc vugt qua 0,50mg/L.

Vay cac mau nudc mat & hé Tay cé két qua ham lugng
nitrate dao dong tur 0,842mg/L dén 1,263mg/L, cdc mau
déu c6 ham lugng nitrate nam trong gigi han cho phép
theo QCVN 08:2023/BTNMT. Két qua nay cling phu hop
vGi két qua nghién ctu ctia Hoang Thi Lé Van va cong su
da cong bo két qua nam 2018: Ham lugng nitrate cla
nuéc HO Tay thap, cao nhat trong cac diém khao sat la
1,146mg/L [15]; véi két qua nghién ctiu ctia Nguyén Tram
Anh néi chung ham lugng nitrate thap, cao nhat trong
céc diém khao sat 1a 0,12mg/L [16].

Tu bang 12, nhan thay ham lugng nitrite dao déng tu
0,057mg/L dén 0,075mg/L vugt nguéng quy chudn QCVN
08:2023/BTNMT tir 1,1 - 1,5 lan. K&t qua nay ciing phu hgp
vGi nhiéu nghién ctu trudc do6. Theo két qua nghién clu
da cong bé nam 2018 ctia Nguyén Thi Hanh Tién va cong
su: ham lugng nitrite cac mau thang 3 dao déng tir 0,04 -
0,14mg/L, da s6 cac diém thu mau c6 ham lugng nitrite
trén 0,05 mg/L. Trong dgt thu mau thang 7, ham lugng
nitrite dao dong tu 0,03 - 0,07mg/L va khong cé su chénh
léch nhiéu gilta cac vi tri Idy mau [4]. Theo Hoang Thi Lé
Van va cong su [15] cling cho két qua tuong tu.

Ham lugng phosphate (bang 13) dao dbéng tu
0,317mg/L dén 0,536mg/L, da s6 cadc mau c6 ham lugng
phosphate nam trong ngudng quy chuin cho phép.
Rieng mau NM2401.002 va mau NM2401.003 vuot
ngudng quy chuan cho phép han 1 lan. Theo két qua
nghién ctu ctia Nguyén Tram Anh, ham lugng phosphate
dao dong trong khoang tir 0,21 dén 0,46mg/I, 8 mot s6
diém gan c6ng thai ndong do phosphate cling vugt quy
chuén [16]. Két qua thu dugc cling phu hgp vai két qua
nghién ctu ctia Nguyén Thi Hanh Tién va céng su, Hoang
Thi Lé Van va cong su ham lugng phosphate thu dugc tu
cdc mau kha thap, ham lugng cao nhat lan lugt la
0,24mg/L va 0,298mg/L [4, 15].

4, KET LUAN

Da khao sat do tin cdy clia phuong phép sac ky ion
dé xac dinh nitrite, nitrate, phosphate trén nén nudc mat
HO6 Tay. Cac gia tri cia phuang phap dugc xac dinh:
khodng tuyén tinh dudng chuadn nitrite tU 0,01 -
5,00mg/L, nitrate va phosphate tu 0,05 - 25,00mg/L;
dudng chudn thu dugc déu c6 hé s6 tuong quan tuyén
tinh dao déng tu 0,9999 - 1,0000; gidi han phat hién
(MDL) clia nitrite, nitrate, phosphate lan lugt la
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0,003mg/L, 0,016mg/L, 0,016mg/L; gii han dinh lugng
(LOQ) cha nitrite, nitrate, phosphate lan lugt la
0,010mg/L, 0,050mg/L, 0,050mg/L; phuong phap phan
tich c6 do6 lap lai, do tai lap t6t, hiéu suat thu hoi cao 6 3
muc nong dé thap, trung binh va cao. Pa si dung
phuong phap sac ky ion dé dinh lugng nitrite, nitrate,
phosphate trong mot sé mau nudc mat H6 Tay. Dong
thai c6 thé st dung phuang phap nay dinh lugng nitrite,
nitrate, phosphate nham kiém soat chat lugng nitrite,
nitrate, phosphate trong méi trudng nudc ndi chung.
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