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SUMMARY

STUDY ON THE EFFECTS OF SOME MAJOR IONS TO THE ANALYZING
OF AS (111) IN GROUNDWATER BY MEANS OF CAPILLARY
ELECTROPHORESIS USING CONTACTLESS CONDUCTIVITY DETECTOR
WITH ELECTROKINETIC INJECTION AND THE SOLUTIONS

During sample preparation, 1,10-Phenanthroline is added to complex with iron in
order to eliminate the coprecipitation process which may reduce arsenic concentration.
After complexation with iron, the sample is washed through strong acid cation
exchange column and futher aerated by nitrogen to remove bicarbonate. The peak
height of 100 wg/L of As (I11) will reduce more than 30% with the presence of anion CI',
NO,, SO,%, PO,>at concentrations higher than 5 mg/ L, so the additional standard
methods should be taken for analyzing groundwater samples.

1. MO DAU

Nhém nghién ctru cua chung t6i da phat
trién quy trinh phan tich As (111 trong
mau nudc ngam bang phuong phap dién
di mao quan s dung detector do dan
khong tiép xdc véi ki thuat bom mau
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dién dong hoc dé ha giGi han dinh lugng
xuéng thap hon 50pg/L. Tuy nhién, do
As (1) (khi phan tich & dang H,AsO3)
thuong chi ¢6 mit trong nuwdc ngam & ¢
nong d6 cao nhét ti hang tram pg/L,
con cac ion co ban khac trong nuéc



ngdm nhu CI, NO,, SO,*, PO, va
HCO; thuong cd ndng do cao hon nhiéu
(cd mg/L) do vay sé cd canh tranh trong
qua trinh bom mau vao mao quan lam
giam tin hiéu asen. Mot tac nhan khac
trong nudc ngam c6 thé gay anh husng
téi viéc xac dinh chinh xac asen la Fe
(I) do qua trinh oxi hoa va ddng két tua
s€ lam giam ham lugng asen hoa tan
trong mau, mat khac trong nghién cau
nay qué trinh xac dinh As (III) duogc
thuc hién ¢ pH = 9 nén su c6 mat cua sat
c6 thé dan téi két tua 1am tic mao quan.
Bai bao nay sé trinh bay két qua nghién
ctu va loai trir anh huong cua cac ion
noi trén trong qué trinh phan tich As
(111) trong mau nuéc ngam bang phuong
phap dién di mao quan st dung detector
d6 dan khong tiép xuc voi ky thuat bom
mau dién dong hoc.

2. THUC NGHIEM

2.1. Hoa chat, thiét bj

Céc hda chat st dung trong qué trinh
phan tich déu 12 loai tinh khiét phan tich.
Cac hoa chat pha dung dich chuan, dém
bao gom: natri  meta, 2-(N-
morpholin)etansunphonic axit (MES),
L-arginine  (Arg), hexadexyltrimetyl
amonibromua (CTAB), NaAsO,, KCI,
KNO,, Na,SOq,, N8.3PO4, NaHC03,
Fe(CH3COO), cua Fluka, Thuy Si.
Trong quéa trinh xa Ii mau con st dung
mot s héa chat: 1,10-Phenathrolin, 4-
(pyridyl-Z-azo)-rezoexin (P.A.R), 1-
(2—pyridylazo) —2-naphthol (P.A.N),
ferroin (Trung Qudc), axit nitric (Merck,
buc), nhya trao ddi cation H" (Wofatit

KPS, bic). Cac dung dich déu dugc
chuan bj trong nuéc deion.

Hé thiét bi dién di mao quan tu ché véi
bo nguon cao thé thuong pham (CZE
2000R, Spellman, Pulborough, UK) va
detecto @6 dan khéng tiép xdc thuong
pham cua eDAQ, Uc (EA120) duoc sir
dung dé thuc hién cac thi nghiém. Cot
mao quan st dung loai silica véi duong
kinh trong 50pum, duong kinh ngoai
375um  (Polymicro  Technologies,
Phoenix, AZ, USA) c6 tong chiéu dai
60cm, chiéu dai hiéu dung 52cm. Trudc
khi str dung cot mao quan duoc rira bang
dung dich NaOH 1M, pha CTAB Ién bé
mit mao quan. Sau mdi lan phan tich,
mao quan duoc ria lai bang dung dich
dém trong 5 phat.

2.2. Quy trinh phan tich

Dung dich dém 12mM MES - 21mM
Arg - 30pM CTAB (pH = 8,9) duoc lya
chon lam pha dong trong qua trinh tach
dién di. Dung dich chuin As(IIl) dugc
thém 2mM Arginin dé c6 pH = 9,60.
Viéc bom mau duoc thuc hién bang ky
thuat bom dién dong hoc véi thé bom
6kV va thoi gian bom mau 1a 60s. Hi¢u
dién thé dugc sir dung trong qué trinh
phan tach 1a 20kV. Khoang tuyén tinh
v6i As (I1D): 20- 150 pg/L.

2.3. Khao sat anh hwdng cua cac ion
tdi viée xac dinh As (I1I)

Céc anion duoc khao sat bao gom: CI',
NO,, SO,%, PO,*, HCOs va Fe (lI).
Trong nghién ctu nay, chung téi khao
sat anh huéng cua cac anion trén dén tin
hi¢u caa As(ll) 100ug/L, khoang anh
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huéng caa cac anion dugc khao sat dua
trén céc két qua thu dwoc tr nhing
nghién ctru di cong bd vé thanh phan
thong thuong cua nudc ngam [1, 2, 3, 4],
cu thé CI' va NO,” & cac nong do: 1, 2, 5,
10 va 20 mg/L, SO,*, PO,> & c4c ndng
d6 0,5, 1, 2 va 5 mg/L, bicacbonat ¢ cac
ndng d6 100, 200, 500 va 1000 mg/L,
Fe(ll) & cac nong d6 1,2,5 va 10 mgl/L.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng caa cac anion CI,
NO;, SO.~, PO,*

Tin hiéu cua c4c anion nén thudng Xuat
hién trong khoang tir 150 dén 250s va l1a
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pic duong, trong khi, As(III) cho pic am
& 460s (hinh 1); do d6, vé co ban, cac
anion nén nay khong anh huéng dén sy
xuat hién cua pic As(III) trén dién di do.
Tuy nhién, do cac anion nay co kich
thude bé va dién tich 16n nén khi ap
dung phuong phap bom mau bing dién
dong hoc, chdng sé canh tranh vao mao
quan trude, lam han ché lwong anion
H,AsO3;  bom vao mao quan va do do
lam cho tin hi¢u pic As(lll) bi giam
chiéu cao so véi khi khong c6 anion anh
huong trong mau.
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Hinh 1. Anh hwéng cia cac anion nén co ban dén chiéu cao tin hiéu pic As(l11)
1004g/L. Diéu Kién tach dién di- dém 12mM MES/21mM Arg/30uM CTAB, bom mdu
bang dién 60s véi thé bom -6Kv, thé tach -15kV
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Hinh 1 trinh bay su thay d6i dién tich tin
hiéu As (Il) khi cé su hién dién cua
ting ion CI', NOz, SO,%, PO,> trong
nudc véi cac nong do khéac nhau. Tir s6
lieu thuc nghiém c6 thé tinh duoc doi
voi mdi ion CI, NO3, SO4%, PO,”, khi
ham lugng caa chdng trong mau lén hon
5mg/L thi dién tich va chiéu cao pic
As(I11) bi sai khac hon 30% so va&i khi
trong mau khong c6 cac anion nén. Bé
khic phuc anh huong caa cac anion nén
dén viéc xac dinh nong do cua As(lll)
trong mau that, chung t6i dé nghi hai
giai phap sau: (1) Ap dung phuong phap
thém chuan dé loai anh huong cua nén
mau; (2) Di véi nhitng mau khdng phét
hign dugc As(Ill) nhung ham luong
anion trong mau rat cao hoic mau
As(lll) c6 ndng d6 vuot qua khoang
tuyén tinh thi phai pha lodng mau.

3.2. Anh hwéng chia bicacbonat

Ciing nhu cac anion khéc, sy xuat hién
cua bicacbonat trong mau véi nong do
I6n s& lam giam tin hiéu pic As(I1I); hon
thé nira, khi ndng do cua licacbonet vuot
qua 50mg/L, pic As(lll) 100pg/L gan
nhu khéng thé quan sat dugc nira.
Thong thuong, dé loai trir bicachonat

trong nudc ngudi ta thuong diéu chinh
pH cua mau xubng nho hon 4 bang cach
cho mot lugng nhé axit vo co vao mau
nudc, khi @6 bicacbonat trong nudc sé€ bi
loai bo dudi dang CO,. Tuy nhién, nhu
da trinh bay & muc 3.1, cac gdc anion
khac nhu CI,S04%,... déu anh huong
I6n dén tin hiéu As(III), do d6 khong thé
&4p dung phuong phép axit hoa mau dé
loai trir bicacbonat. Trong truong hop
nay, ching tdi st dung nhya trao doi
cation goc axit manh véi ion trao doi la
H* nhu mot tac nhan 1am giam pH cua
mau va loai bicacbonat nhung khong
dua thém gbc anion khac vao miu. Dé
nghién cuu hi¢u qua cua phuong phap
nay, ching t6i tién hanh phan tich cac
mau As(lll) 100ug/L c6 pha thém vao
mot luong HCOs™ véi nong do tir 100
dén 1000mg/L; sau d6 tién hanh rua
mau qua cot nhua trao ddi cation gbc
axit manh (3mL nhya) cudi cung, cho
khi N, suc qua mau dé loai CO,. Cac két
qua vé chiéu cao tin higu As (lll) va
nhiéu nén thu duoc trinh bay bang.

Bang 1. Két qua khdo sét anh hirong cia qué trinh logi bicacbonat bang nhua trao doi
cation dén tin higu cia As(111) 100pg/L

Nong dp HCO; Chiéu cao pic Chiéu cao pic Tin higu nhiéu
(mg/L) HCO3; (mV) As(111) (mV) dwong nen (mV)
0 40,33 +0,21 2,94 + 0,07 0,13
100 39,75+ 0,31 2,91+ 0,06 0,10
200 40,04 + 0,36 2,96 + 0,11 0,14
500 40,02 +£ 0,26 2,93+0,10 0,15
1000 39,71+0,30 2,93+0,04 0,15
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3.3. Anh hwéng caa Fe(l1)

Dé khic phuc anh huong cua sat co thé
st dung phuong phap loai bo sit dudi
dang két taa hay dung céc thudc thur dé
tao phic voi sit. Viéc tao két taa la
khong phu hop vai yéu cau phan tich, do
d6, chung t6i da tién hanh khao sét va
lya chon thudc thir dé tao phuc véi Fe
(11). Yéu cau dé lua chon céc chét tao
phiic 1a c&c phirc chét tao thanh phai bén
trong khoang pH tir 6 — 10. Dya vao tai
liu tham khao [5] cac thudc thir sau: 4-
(pyridyl-Z-azo)-rezoexin (P.A.R), 1-
(2-pyridylazo) —2-naphthol (P.A.N),
ferroin va 1,10 — phenantrolin (2mM) la
phl hop véi yéu cau dit ra.
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Hinh 2. Két qua khdo sat anh hirong cua
cac chat tao pherc véi sat dén tin hiéu
cua As(I11) 100ug/L
Két qua khao sat (hinh 2) cho thiy chi
khi sir dung 1,10-phenantrolin mai ¢ su
xuat hién cua pic As(I11) trén sic dd, con
khi sir dung cac chat tao phac khac lai
cd su xuat hién cua nhiéu pic la nén
khong thé xac dinh dwoc tin hiéu cua
asen. Do d6, 1,10 — phenantrolin (1,7
mM) dugc lra chon lam chit tao phirc
dé loai anh hudng cua st trong qué trinh

phan tich As(l11).

Trong nuéc ngam, ham luong cua St
thudong dao dong trong khoang tir 0 dén
20mg/L [2,4]. Cac mau khao sat la hon
hop caa As(lll) 100pg/L, mudi
Fe(CH3COO), ¢ cac nong do khéc nhau
dugc pha trong dung dich Arginine
2mM (pH = 9,6). Tuy nhién, do c6 kem
theo gbc anion axetat & nong do vai
mg/L (16n hon rat nhiéu so véi nong do
cua As(I11)) nén van gay anh huéng dén
tin hiéu cua As(Ill) (twong tu nhu cac
anion nén). Trong trudng hop nay sé
lam thém mau so sanh la miu gom
As(Il) 100upg/L  cung Vvéi  luong
CH;COO™ (CH3COONa) tuong duong
VGi lugng CHsCOO" ((CH3COO),Fe)
nhu trong mau khao sat.



Bdng 2. Két qud khao sat anh huong cua Fe** d@én tin hieu As(111) 100pg/L

Néng d§ Fe2 (mg/L) Chiéu C??n p\)/l;: As(I1l) | Tin hié(umrl?)iéu nén
0 2,95+0,03 0,16
1 2,75+0,01 0,15
2 2,43+0,03 0,15
5 2,20+0,01 0,13
Mdu so sanh (~10mg/L CH3;COO") 2,18+0,05 0,16
10 1,645+0,04 0,14
Mdu so sanh (~20mg/L CH3;COO") 1,623+0,02 0,17

Cac két qua trong bang 2 cho thay du
tin hiéu cua As(I11) trong cac mau cé
sat ¢6 giam nhung nguyén nhan gay ra
khong phai do anh huéng cua sat ma la
do ham lugng cac gbc axit ta co trong
mau qué Ién. Piéu nay ciing da ching
minh viéc st dung 1,10-phenantrolin da
loai bé dugc anh huong cua Fe(ll) trong
qua trinh phan tich As(111).

4. KET LUAN

Dé loai trir anh huong cua bicacbonat
va sat toi viéc phan tich As (1) trong
mau nuéc ngam bang phuwong phap
CE/C'D véi ky thuat bom miu dién
dong hoc truéc khi phan tich can co
budc xtr Iy mau nhu sau: ca¢ mau nudc
ngam duoc Iy trong diéu kién khong
c6 oxi va duoc loc nhanh qua mang
xenlulo axetat 0,45 pm; mau nudc sau
khi loc dugc thém 1,10-Phenanthrolin
dé tao phtc véi sit; sau d6, mau nudc
s& duoc qua cot cha nhua trao doi
cation loai axit manh dé loai bo thanh
phan bicacbonat. B¢ tranh sy oxi hoa
As(111) thanh As(V) phai tién hanh suc
khi nito trong sudt qua trinh xtr Ii mAu.
Cudi cling, c&c mau nay duoc cho vao
lo kin, chtra ddy mau va duoc bao quan
& nhiét 6 4°C cho dén khi phan tich.

Mau dugc phan tich theo phuwong phap
thém chuan dé han ché anh huong cua
cac anion CI, NOg3, SO,%, PO, trong
nén mau. Poi véi nhitng mau khéng
phat hién dugc As(IIl) nhung ham
lwong anion trong mau rit cao hoic
mau As(lll) c6 néng do6 vuot qua
khoang tuyén tinh thi phai pha loang
mau.
LOI CAM ON

Céc tac gia tran trong cam on Quy
Phat trién Khoa hoc va Cong nghé qudc
gia (dé tai ma s6 104.07-210.21) da tai
tro cho nghién ciru nay. Cac tac gia tran
trong cam on su giup d& cua cac dong
nghi¢p thuoc Trung tam CETASD
trong qua trinh thyuc hién nghién cau.
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