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Tom tat: Trong bai bao nay, cac thong s6 vé diéu kién hoa hoc va thiét bi nham phan tich dong
thoi nitrat va phosphat trong mau nudc moéi truong st dung thiét bi dién di mao quan detecto do
dan khong tiép xuc (CE- C4D) duoc tdi wu nhu sau: st dung mao quan PEEK va hé dém
TrissMOPS pH 7,7; Gia tri LOD cua Nitrat va photphat tuong ung la 0,18 mg/l va 0,46 mg/l; d6
léch chuan twong d6i nhé hon 10%; do thu hdi nam trong khoang 95%-113%. Ap dung cac théng
sO nay vao nghién ctru sy 6 nhiém Nitrat va Photphat trong nuéc ¢ 8 hd khu vire Ha Noi.

Tir khéa: Nitrat, phosphat trong nuwéc mdt khu viee Ha Noi, dién di mao quan, detector do dan
khong tiép xuc
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SUMMARY

Abstract: A method for simultaneous analysis of Nitrate and phosphate in environmental
water samples using contactless conductivity detector - capillary electrophoresis system was
investigated. The bufer of 50mM Tris/ 50 mM MOPS at pH 7,7; -15kV and Peek capillary
using was chosen. Limits of detection of Nitrate and Phosphate were relatively low from 0,18
mg/l; 0,46 mg/l; relative standard deviations were lower than 10% and recoveries were
in range of 95 % to 112%. Good correlation had been shown between results obtained by developed
CE method and those obtained by IC method. This method was applied to study the contamination of
nitrate and phosphate in 8 lakes water in Hanoi.

Keywords: Nitrat, phosphat in surface water in Hanoi, capillary electrophoresis, contactless
conductivity detector.

I. MO DPAU

O nhiém mai truong nude trong nhitng nim gan day 1a mot van dé dang nhan duoc nhiéu
su quan tdm cuta cac nha khoa hoc & Viét Nam va thé gisi. Trong quan tric chat lugng mdi
truong nudc, Nitrat va Photphat 12 hai trong sé nhiéu chi tiéu khac dugc quan tim dic biét. Boi
ham luong Nitrat trong nudc cao gay anh huang nghiém trong dén stic khoe con nguoi nhu gay
bénh da xanh trén tré em (Blue baby), bénh ung thu. Ham luong Nitrat, Photphat trong nuéc cao
gay ra hién trugng phu dudng véi sy phét trién qua muac cia thyuc vat trong nudc dan dén 6 nhidm
tram trong moéi trudng nudc. Do vay, nhitng quan tric nhanh hién treong vé ham lwong Nitrat va
Photphat trong méi trudng nuéc 14 can thiét dé tir d6 dua ra cac giai phap khic phuc, xir ly.
Hién nay, trén thi trudng céc thiét bi gia ré pho bién st dung trong phan tich danh gia nhanh
chat lwong moéi trudng nudc chu yéu hoat dong dua trén phuong phap quang phd (Hanna
HI183225-02, N-P-K Palintest SKW 400 ...). Cac thiét bi nay chi cho phép phan tich mét chi tiéu



don 1é trong mot lan do, véi thao tac phirc tap [1,2]. Trong khi d6, phuong phap dién di mao quan
(CE) cho phép phan tich nhiéu chi tiéu trong mét lan do véi chi phi thiét bi va van hanh thap
[3,4].

Trén thé giéi, phuong phap dién di mao quan duoc thuc hién lan dau tién boi tic gia
Hjertén vao nam 1967. Véi nhitng cai tién vé kich thudc cot tach, detecto, hé bom mau, nguén
dién ... ngay nay phuong phap dién di mao quan dugc tng dung trong nhiéu linh vuc nhu y hoc,
sinh hoc, dugc pham, dia chit va méi truong [4,5,6,7] ...

Tai Viét Nam, phuong phéap dién di mao quan tmg dung lan dau tién vao nim 2008 boi
Gido Su Pham Hung Viét, trudng Dai Hoc Khoa Hoc Ty Nhién véi sy hd trg ctia cic nha khoa
hoc Truong Pai hoc Basel (Thuy Si) [5]. Vi nhitng vu diém nhu cho phep phan tich dong thoi
da chi tiéu, trang thiét bi nhé gon, hoat dong don gian, chi phi thap, c6 thé ty dong hoa va ché tao
thu nho cho muc tiéu phén tich tai hién truong hodc huéng dén ap dung tai cac phong thi nghiém
quan tric tai dia phuong, phuong phap nay da va dang dugc phat trién, ing dung tai Viét Nam
trong nhiéu linh vyc khac nhau nhu quan trac chat luong moi truong nude, duge pham thuc
pham [5,6] ... Cac don vi nghién ctru ddu nganh d3 va dang trién khai tmg dung, phat trién thiét
bi di€én di mao quan tai Viét Nam bao gé)m: Khoa Hoa Truong Pai hoc Khoa Hoc Ty Nhién, Dai
hoc Qudc Gia Ha Noi, Trung tdm Nghién ctru Méi Trudng - Truong Pai hoc Khoa Hoc Ty
Nhién, Pai hoc Qudc Gia Ha Noi, Vién Kiém nghiem an toan thuc phém Dai hoc Quy Nhon
(hinh 2). Trong khi d6, Tai Trung tdm Phan Tich, vién Cong Ngh¢ Xa Hiém 1a don vi c6 nhiéu
nam trong nghién ctru vé quan tric chit lugng méi truong van chua cé nhitng nghién ctru thyuc
nghiém trén hé thiét bi dién di mao quan.

Thém vao d6 cac anion NO3z', NO, ¢6 sy phan bd trong cac ngudén nudc moi truong véi
nude mit, nude ngam thuong & ndng do thap. Viée xac dinh céc ion nay bang thiét bi CE-C*D
tuong d6i kho khin dé dat dugc gidi han phat hién dap ung quy chuan Viét Nam cho phép ddi
v6i cac loai nude nay [8]. Trong khi d6, dang tdn tai ciia anion PO,> phu thudc nhidu vao pH cua
dung dich dém. Do vay viéc phan tich anion nay trén thiét bi CE-C*D doi hoi khéo sat thanh phén
dung dich dém riéng dic thu, gia tri pH thich hop, quy trinh tién xtr 1i mau voi cac miu nudc moi
truong khac nhau.

Nham c6 thé tiép can cac wu diém ciia phuong phéap dién di mao quan - mot phuong phap
¢6 chi phi thip va cho phép phan tich dong thoi cac chi tiéu trong cac linh vuc quan trac chat
luong méi truong nudc, trong bai bio nay tién hanh nghién ciru xac dinh cac diéu kién héa hoc
va cic thong s6 vé thiét bi CE-C4D t6i wu trong viéc phan tich dong thoi Nitrat va Photphat trong
nudc va tng dung trong nghién ctru s 6 nhiém Nitrat va Phosphat trong 8 hd & khu vuc Ha Noi.

II. THUC NGHIEM

1. Héa chat

Céc dung dich chuan gdc anion nong d6 1000 mg/L duoc pha tir cac mudi twong tng cua
Fluka, Thuy S§ hoic Merck, Puc. Céc dung dich chuan nay dugc pha trong nudc deion va giir
lanh & 40C. Cac dung dich nay c6 thé giit duoc trong vong 1 thang. Cac dung dich chuan lam
viéc hang ngay duoc pha ra tir cac dung dich nay bang nuéc deion.

Dung dich kiém chang anion IC-multielement Standard 1 (Merck) chira cac anion F- 100
mg/L; CI" 250 mg/L; NOs 500 mg/L; SO,* 500 mg/L; PO,> 1000 mg/L.

Cac hoa chat pha dém va dung mdi: Tris(hidroxymetyl)aminometan (Tris), axit lactic,
histidine, axit axetic, cetyltrimetyl ammonium bromua (CTAB), (2-hydroxypropyl)-p-
cyclodextrin (HB-CD), axetonitril loai dung cho HPLC, cac axit, bazo: HCI, NaOH (Sigma,
Aldrich). Cac dung dich dém nghién ctru dugc pha va st dung trong ngay. Cac dung dich dém
duogc pha trong nude deion, siéu am 10 phat dé loai bot khi trugce khi st dung. B4i véi cac dung
dich dém sir dung & hién truong dugc pha san & phong thi nghiém.

2. Thiét bi



Str dung hé thiét bi CE 1 kénh (hinh 1).

I11.LKET QUA VA THAO LUAN
1. Céac thong sb vé diéu kién hoa hoc va
thiét bi trong phép dong thoi nitrat
va photphat trong miu nwéc mdi
truong sir dung hé thiét bi CE-C4D
a, Lwa chon hé dém dién di
Két qua khao sat bén hé dém His/ Axe pH
4,0; MOPS/His pH 5,8; MES/His pH 6,5 va
TrissMOPS pH 7,7 cho thiy chi c6 hai hé
His/Ace va Tris/MOPS cho phén tach tét giita
cac pic. Trong do, h¢ dém TrissMOPS cho
chiéu cao pic cua HPO4 cao hon so véi dém
His/ Axe (gia tri twong tng 65,78mV; -38,42mV) (hinh 2).
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Hinh 2. Két qua khao sat trén bon hé dém: His/ Axe pH 4,0;
MOPS/His pH 5,8; MES/His pH 6,5 va TrissMOPS pH 7,7

b, Lwa chon nong do hé dém dién di i
Nong d6 dém 50 mM Tris, 50 mM MOPS la phu hop cho viée phan tach pic, dam bao vé
dd phan giai va chi€u cao pic so vdi chiéu cao nhicu nén.
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Hinh 3. Két qua khao sat nong d§ dém: Tris/MOPS 30 mM,
Tris/MOPS 50 mM, Tris/MOPS 70 mM



Cc. Luwa chon mao quan

Mao quan Silica truyén théng va Mao quan 1am tir vat liéu Polime PEEK duoc khao sat.
Két qua trong hinh 4 cho thdy mao quan PEEK cho két qua chiéu cao pic t6t hon, hinh anh
duong nén phang hon so véi sit dung mao quan silica, ddng thoi khéng chiu tic dong cua
dong dién thim EOF nén d6 lap lai cua thoi gian luu ciing tot hon.
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Hinh 4. Di¢n di d6 phin tich cdc anion khi thay ddi van téc dong EOF (Tris/MOPS50 CTABO: 50 mM Tris,
50 mM MOPS, OuM CTAB; TriyMOPS50 CTAB3: 50 mM Tris. 50 mM MOPS. 3 uM CTAB; Tris/MOPS50
CTABS: 50 mM Tris, 50 mM MOPS, SuM CTAB;: Tris/MOPS50 mqPEEK: 50 mM Tris, 50 mM MOPS
sir dung mao auan PEEK.

d. Khoang dwong chuan, giéi han phat hién va d¢ lap lai trong phan tich dong thoi

Nitrat va Photphat sir dung hé CE- C4D

Céc dicu kién t61 wu cho phép phén tich dong thoi Nitrat va Photphat trén thiét bi CE —
C4D trong mau nudc nhu sau: Str dung mao quan PEEK va hé dém Tris/MOPS pH 7,7; Gia
tri LOD cua Nitrat va photphat twong trng 14 0,18 va 0,46 mg/1 (bang 1).

Bang 1: Khoiang duwong chuén, gi¢i han dinh luwgng va dg 1ap lai trong phan tich d(“)ﬂg thoi
Nitrat va Photphat sir dung hé CE- C4D

LOD Khoang R? Higu RSDI1 (%) | RSD1 (%) | RSD1 (%)
Ion M 1 duong duong sqﬁt thu | (n=7,50 | (n=7,100| (n=7, 200
HA% 1 287 chudn (uM) | chudn | hdi (%) M) LM) M)
NO; | 5 | 0,18 20-600 0,9080 | 111=+5 4 5 6
POs#-| 15 | 046 50-600 0,9992 066 10 6 5

2. Sud nhiém nitrat va photphat trong nwéc mait tai mot s6 dia diém ¢ Ha NoOi sir dung
hé thiét bi CE-C4D
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Hinh 5.Gian d6 dién di phén tich mfu thét trén hé CE-C'D.



Bang 1: Két qua phén tich Nitrat va Photphat tai 8 ho khu vue Ha Ngi sir dung hé thiét bi

CE- C4D
QCVN 08-

Ha Hoan |H6 |Thanh | Péng | Thanh | Gidng | Bay Vin MT:2015/B

0 Kiém |Tay |nhan |Pa [Cong | VG Mau Quén TNMT

A2 | B2

NOs 1052 |038 3202 734 |<0.2 0,23 1,84 503 |50 15

mgN/I i) H 1 H 1 ) H 1 1)

PO 1023 o021 |234  |307 |03t 149 |18 | 405 02 |05

mgP/I i) 1 k) H k) k) H H ) )

Két qua cho thay hau hét ham luong Photphat trong cic mau nuéc ho ¢ khu vuc Ha Ha Noi déq
cao hon so v6i quy dinh cho phép cua QCVN 08-MT:2015/BTNMT - A2. Ham lugng Nitrat ho
Thanh Nhan, ho Dong Pa vuot so véi quy dinh cho phép cia QCVN 08-MT:2015/BTNMT - A2.

Két luan: Nghién ctru da t6i wu cic diéu phan tich dong thoi Nitrat va Photphat trén thiét bi CE —

C4D trong mau nudc sir dung mao quan PEEK va hé dém ¢ pH 7,7 va mg dung vao danh gia su

6 nhiém Nitrat va Photphat trong mau nuéc moi truong & khu vuc Ha Noi. Cac két qua do trén

thiét bj CE-C4D dugc kiém chimg v6i phuong phap trao doi ion cho két qua khong cé su khac

biét.
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