Tap chi phan tich Hoa, Ly va Sinh hoc - Tdp 26, S6 3A/2021

NGHIEN CUU XAC PINH LUQNG VET CADIMI VA KEM
TRONG NUOC TU NHIEN BANG PHUONG PHAP VON-AMPE HOA TAN
ANOT XUNG VI PHAN SU DUNG DPIEN CU'C MANG BISMUT IN SITU

Pén tda sogn 08-05-2021

Nguyén Mau Thanh
Truong Pai hoc Qudng Binh
Nguyén Nho Diing
Truong Dai hoc Thé duc Thé thao Pa Nang
Nguyén Pinh Luyén
Truong Pai hoc Si pham, Pai hoc Hué
Nguyén Vin Hop
Truong Dai hoc Khoa hoc, Pai hoc Hué

SUMMARY

STUDY ON DETERMINATION OF TRACE CADMIUM AND ZINC IN NATURAL
WATER BY DIFFERENTIAL PULSE ANODIC STRIPPING VOLTAMMETRY
USING IN SITU BISMUTH FILM ELECTRODE

Heavy metal pollution (Hg", Pb", Cd", Ni" and Zn") has become one of the most critical environmental
problems today. Bismuth film electrode prepared in situ on glassy carbon disk surface (abbreviated to
BiFE in situ) was used as working electorode for Differential pulse Anodic Stripping Voltammetry (DP-
ASV) for the determination of cadmium (Cd) and zinc (Zn) in acetate buffer (pH =5). The influence of
the factors on Cd and Zn stripping peak curent (I,) such as: Bi'" concentration, pH, deposition potential
and deposition time, the electrode rotating speed, interferents... were investigated. At the deposition
potential of -1400 mV, the deposition time of 120s and other appropriate experimental conditions, the
method gained high sensitivity (0.224 + 0.021; 0.094 + 0.023 xA/ppb for Cd and Zn, respectively), good
reproducibility of the 1,: RSD = 1.7% and 2.6% (n =8) for Cd and Zn, respectively, low detection limit
(30) (corresponding to Cd and Zn are 1.19 ppb and 1.62 ppb); linear correlation bewteen the I, and
the metal concentration was good in the range of 5 + 60 ppb (R > 0.999).

Keywords: Bismuth film, cadmium, zinc, Anodic Stripping Voltammetry.

1. PAT VAN DPE ching c6 kha ning gy hai dén sinh Iy va hé
Céc kim loai ning gy doc hai v6i méi truong thdng sinh hoc caa con nguoi [1, 2]. Véi su
va co thé sinh vat khi ham luong cua ching phét trién manh mé cua khoa hoc va cong nghé
vuot qué tiéu chuin cho phép. Qua trinh cong thi doi héi nganh hod hoc phén tich phai phat
nghiép hoa di lam ting 1én dang ké viéc thai trién va hoan thién cac phuong phap phan tich
cac chit 6 nhiém khac nhau vao méi truong. nhim c6 d6 nhay va dé chon loc cao dé xéac
Trong sb cac chat & nhidm do, cac kim loai c6 dinh chinh x4c luong vét va siéu vét cac kim
kha ning gay doc hai, chiang han nhu Cd", loai ning trong cac ddi twong cia moi truong

Cu", Pb", Hg", Zn", ... 12 anh huong nhat vi dac biét 1a nudce ty nhién, vi nd v clng quan
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trong d6i vGi moi su séng trén trai dat, 1a co s
cho sy sdng caa moi sinh vat. Cac phuong
phap phan tich dién hoa hién dai, ma dién hinh
la cac phuong phap Von - Ampe hoa tan c6 cac
wu diém nhu: d6 nhay, d6 chinh xac, tinh chon
loc cao va gidi han phat hién thap, dic biét la
chi phi thiét bi va phan tich ré va do dé, rat
thich hop cho viéc phan tich truc tiép luong vét
va siéu vét cac kim loai trong mot sé déi twong
moi trwong [4]. Dién cuc lam viéc thuong
dung trong phuong phap Von - Ampe hoa tan
la dién cuc thiy ngan nhu HDME hodc dién
cuc giot thiy ngan tinh (SMDE), dién cuc
mang hon hong Ag-Hg (Hg/AgFE). Nhung do
doc tinh cao cua thuy ngan va mudi cua né,
nén gay lo ling vé & nhim méi truong va
khong thich hgp cho phan tich tai hién truong.
Tuy nhién, do doc tinh cao cua thiy ngan va
mubi cua né, nén gay lo ling vé 6 nhidm moi
truong. Chinh vi vay, hién nay nhiéu nha khoa
hoc tap trung nghién ctru dién cuc lam viéc
mai, than thién véi moi truong va cd thé thai
bo tai hién truong nhu: Cac dién cuc mang kim
loai (mang Bi, Ag, Sb...), vi dién cuc (Ag, Au,
Pt, C...), va cac dién cuc bién tinh dic biét 1a
dién cuc mang Bismut (BiFE) [5], nhim m¢&
rong pham vi cia phuong phap. Pa sb cac
céng bd dén nay déu cho rang, dién cuc BiFE
duoc tao ra kiéu in situ c6 nhiéu vu diém hon
so vai kiéu ex situ do no dat duoc do nhay cao
hon, thao tac thi nghiém dé dang hon [9].

Bai béo nay d& cap dén céc két qua nghién ctu
chi tiét hon vé& xac dinh ddng thoi Cd va Zn
trong nudc ty nhién bang phuong phap Von-
Ampe hoa tan anot (ASV) sir dung dién cuc
BiFE trong nén dém axetat (pH = 5) va su
dung ky thuat Von-Ampe xung vi phan (DP)
dé ghi tin hiéu Von-Ampe hoa tan, phwong
phap duogc ky hiéu la DP-ASV.

2. PHUONG PHAP NGHIEN CUU

2.1. Héa chat va thiét bi

Céc héa chat duoc s dung 1a hoa chét tinh
khiét phan tich cua hang Merck, gom:
CH3;COONa, CH3;COOH, HNO3, NaOH, NacCl,
Na,SOs, HCI, Bi", Cd", zn", triton X-100.
Nud6c cat hai 1an (cét trén thiét bi cit nudc
Fistream Cyclon, England) duoc sir dung dé
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pha ché héa chit va trang, rira cac dung cu
thuy tinh.

May phan tich dién hda CPA-HH5
Computerized Polarography Analyzer, Viét
Nam; Hé dién cuc gom 3 dién cuc: Dién cuc
dia ran than thuy tinh (GC) duong kinh 2,8 +
0,1 mm tuy ché tao, dién cuc so sanh
Ag/AgCI/KCI1 3M va dién phu trg day Pt. May
do pH ctia hang Mettler Toledo; Céan phan tich
Precisa XB 220A, Thuy Si; May cat nudc hai
lan Aquatron, Bibby Sterilin, Anh; May siéu
am Cole — Parmer 8890; Micropipet cac loai:
10 + 100 uL; 100 + 1000 pL; 1000 + 5000 pL,
Labnet, My.

2.2. Chuén bi dién cuc lam viéc BiFE in situ
Pién cuc dia rin than thiy tinh (GC) duong
kinh 2,8 + 0,1 mm duwgc mai béng véi bot
nhém oxit chuyén dung c6 kich thude hat 0,2
um, sau do rira sach bﬁ“mg etanol va nudgc rdi dé
kho ty nhién & nhiét do phong.

bién cuc BiFE duoc tao ra ngay trong dung
dich nghién ctu (chwa Bi", Cd", Zn" va dém
axetat (pH = 5) trong giai doan dién phén dung
dich ¢ thé va thoi gian xac dinh vai dién cuc
lam viéc (WE) la dién cuc rin dia quay than
thay tinh. Lac nay, Bi" bi khir tao thanh Bi
kim loai bam trén dia ran than thay tinh, tao
thanh dién cuc BIiFE in situ (dién cuc lam
Viéc/WE) va dong thoi, Cd" va zZn" ciing bi
khir thanh Cd va Zn bam 1én bé mat dién cuc
WE.

2.3. Tién trinh ghi dwong Von-Ampe hoa
tan

Cho dung dich nghién ctru (chira Bi"', Cd",
Zn" va dém axetat v6i pH = 5) vao binh dién
phén chia ba dién cuc, dién cuc dia rdn than
thay tinh, dién cuc so sanh va dién phu tro).
Tién hanh dién phan dung dich nghién ciru &
thé dién phan -1400 mV (Eg,), trong khoang
thoi gian 120 s (te). Trong giai doan dién
phan, dién cuc quay voi téc do khong ddi (o),
Bi kim loai bam trén bé mit dién cuc GC tao ra
dién cuc mang BiFE in situ va dong thoi Cd va
Zn dugc lam giau trén bé mat dién cuc (do
nong do Cd va Zn trén bé mat dién cuc 16n hon
nhidu so vdi néng dd cua chung trong dung
dich). Két thiic giai doan lam gidu, ngimg quay
dién cyc 10 = 15 s (tres)) va tién hanh quét thé



bién thién tuyén tinh theo thoi gian véi toc do
khong d6i theo chiéu anot (tir -1400 dén +300
mV) va dong thoi ghi tin hiéu hoa tan bang k¥
thuat VVon-Ampe xung vi phan véi cac thong s6
k¥ thuat thich hop, thu dugc duong Von-Ampe
hoa tan c6 dang dinh. Két thuc giai doan hoa
tan, tién hanh lam sach bé mit dién cyc nhu
sau: ap lén dién cuc thé -1400 mV (Eclean1)
trong thoi gian 30s (tciean1), 1Gc nay cac kim loai
(Cd, Zn, Bi va cac kim loai khac co thé ¢o
trong dung dich nhu Pb, Co, Ni, Cu...) bi khu
va bam lén bé mat dién cyuc. Sau d6 dua thé
dién cuc dén thé +300 mV (Ecieanz) trong thoi
gian 305 (taean2) dé hoa tan hoan toan Bi cing
céc kim loai khac c6 mat trén bé mat dién cuc.

Cudi ciing, xac dinh Ey va |, ciia Cd" va Zn" tir
cac duong VVon-Ampe hoa tan thu dugc. Puong
Von-Ampe hoa tan ctia miu tring (hay nén) mau
duge chuin bi tir nude cit, co thanh phfin tuong
tu nhu dung dich nghién ctru, nhung khong chira
Cd" va Zn" ciing duoc ghi twong tu nhu trén.
Tién hanh dinh lugng Cd va Zn bang phuong
phép thém chuan (3 + 5 lan thém). Trong moi
truong hop, luon bo két qua cua phép ghi dau
tién, vi n6 thuong khong on dinh. Toan bd quéa
trinh ghi duong VVon-Ampe hoa tan va xac dinh
Ep, lp déu duoc thyuc hién tw dong trén may phan
tich dién hoa CPA-HH5 Computerized
Polarography Analyzer, Viét Nam theo mot
chwong trinh phan mém da 1ap san.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng caa nong do Bi'"
tao dién cuc BIiFE in situ

Bismut kim loai s& két tua in situ trén bé mat
dién cyc dia than thuy tinh (dién cuc GC) tao
ra dién cuc BiFE va no duoc két taa trong giai
doan lam giau, nén ndng do Bi" ([Bi"']) 1a yéu
t6 quan trong anh huong dén tin hiéu hoa tan
(I,) cua kim loai Cd va Zn. Tién hanh nghién
ctu anh huéng caa ndng do Bi' trong khoang
100 + 1000 ppb, & mdi nong do Bi" ghi lap lai
4 duong Von-Ampe hoa tan (n=4), thu duogc
céc két qua ¢ bang 1.

Tir bang 1 cho thiy, khi [Bi"] ting trong
khoang 100 + 600 ppb, 1, va cia Cd va Zn déu
ting. Nhung & nhiing [Bi"'] = 700 ppb thi I,
cua Zn lai giam sau do6 tang dan. Bén canh do
khi [Bi""] > 700 ppb thi I, cua Cd ting nhung
ting cham, mat khac tai  [Bi"'] = 600 ppb,
RSD ciia ca Cd va Zn déu thép do do6 [Bi"]
duoc chon 1a 600 ppb.

dung dé
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Bdng 1. Giatr; I,,7s VaRSD ¢ cé&c [Bi'"] kh&c nhau (*)

. Cd Zn
B, @ TReD T @
ppb P P I RSD, %
pA % pA
100 0512 | 02 0 -
200 0771 | 1,1 | 0,956 2,5
300 0988 | 24 | 2,198 54
400 1,330 | 1,8 | 2,289 18
500 1,602 | 21 | 2413 4.6
600 1,829 | 20 | 2,578 3,8
700 1,790 | 37 | 2,601 4,1
800 1,827 | 28 | 2,709 37
900 2,012 | 45 | 2,765 3,9
1000 | 2,315 | 34 | 2,892 52

(*) Piéu kién thi nghiém (PKTN): [Cd"] =
[Zn"] = 15 ppb; pH = 5 thé dién phan E4, = -
1400 mV; thoi gian dién phan ts, =120 s; toc do
quay dién cuc @ = 2000 vong/phat; ky thugt
Von-Ampe xung vi phan (DP); bién d¢ xung AE
=25 mV; buéc thé Usep =10 mV; f =50 Hz; toc
¢ quét thé v =25mV/s; khodng quét thé Erange =
-1400 + +300 mV; lam sach dién cuc ¢ Ecleam=-
1400 mV; tgeans = 30 S va Ecieanz = +300 mV;
teieanz =30 s; thoi gian lam sach tgean =30 s.
3.2. Anh hwéng cia pH
Diéu chinh pH cua dung dich nghién ciru bang
dung dich NaOH 1M. Két qua cho thay, pH
trong khoang 4 < 5 thi I, cua Cd va Zn déu
tang. O nhitng pH > 6, I, cua Cd giam manh,
con I, cia Zn tang nhe dén pH > 7 thi giam
(hinh 1). Do do6 khoang pH thich hgp 1a 5 + 6.
3.5+

3.0+

pH
Hinh 1. Anh hieong ciia pH dén |, ciia Cd va Zn
PKTN: [Bi""] = 600 ppb; [Cd"] = [2n"] = 15
ppb; Cdc BDKTN khdc nhu ¢ bang 1.




3.3. Anh huéng ciia thé dién phan (Eap)

Két qua khao sit thé dién phan Eg, trong
khoang tir -1200 dén -1500 mV (c¢6 dinh [Cd"]
= [2n"] = 15 ppb, [Bi""] = 600 ppb; [Axetat] =
0,1 M; pH = 5; cac BPKTN khac nhu ¢ bang 1)
cho thdy: Khi ting Eg, trong khoang tir -1200
mV dén -1500 mV, |, ciia Cd va Zn tiang gan
tuyén tinh, do chtng bi khir manh va tap trung
nhiéu hon 1én bé mit dién cyc WE (BiFE in
situ); Song, ¢ nhitg thé am hon -1200 mV,
nhiéu ion kim loai khac (néu c6 mit trong dung
dich) nhu Cu", Pb", Co", Ni"... ciing c6 thé bi
khtr thanh kim loai két tia trén bé mit dién cuc
WE, din dén 1am nhiém ban dién cuc va c6 thé
can trd phép do Cd va Zn (anh huéng can tro
ctia cac kim loai d6 duge dé cap & muc 3.9).
Véi muc dich thu dugc gia tri [, cao va dg lap
lai ctia I tt dbi voi Cd va Zn, nén gia tri Eq, =
-1400 mV duogc chon cho cac nghién ctru tiép
theo. O Eqp nay, d6 ldp lai cta I, cia Cd va Zn
déu kha t6t voi RSD = 0,3 + 1,5 % (n = 4).

3.4. Anh hwéng cia thoi gian dién phan (tap)
Khi thay doi thoi gian dién phan tg, trong
khoang 30 + 180 s (v6i Eq, = -1400 mV va cac
DPKTN nhu ¢ muc 3.3) luong Cd va Zn duoc
tich lity trén bé mat dién cuc WE tang, dan dén
tang hi€u qua lam giau va do do I, cua Cd va
Zn tang theo tq,. Khi tg, tang trong khoang 150
+180s, I, cia Cd va Zn hau nhu khoéng ting.
Mat khac, khi tgp ting thi s€ lam ting thoi gian
phan tich va ddng thoi ting lugng cac kim loai
khéc tich liiy trén bé mat dién cuc BIFE in situ,
do vy co thé can tré phép do. Gia tri ta, = 120
s dwoc chon cho cac nghién ciu tiép theo.

3.5. Anh hwéng cia toc do quay dién cuc
Téc do quay dién cuc WE (w) 1a didu kién thay
dong hoc quan trong, anh hudéng dén sy chuyén
khéi va do do tac dong dén qua trinh dién phan
lam gidu. Két qua khao sat anh huéng cia o
trong khoang 1600 + 2800 vong/phat (rpm) &
cac DKTN thich hop cho thay: Khi o Ién hon
2000 rpm, 1, cua Cd va Zn c6 xu thé giam dan
va d6 lap lai cua I, kém hon: Trong khoang o
= 1600 + 2000 rpm, RSD déi véi Cd va Zn
tuong tng 12 2,8 +~ 6,3% va 1,4 + 4,5% (n =4);
v6i @ = 2000 rpm, RSD d6i voi Cd va Zn
khoang 1,1 + 1,6% (n = 4). Khi ting o s€ ting
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su chuyén khoi, din dén lam ting lwong kim
loai két tua trén bé mat WE. Nhung khi két
thuc giai doan dién phan va chuyén ngay sang
giai doan hap phu lam giau, néu o 16n, s& lam
cho dung dich sat bé mit WE van chuyén dong
theo quan tinh, do vay c6 thé lam giam hiéu
qua giai doan hap phu (chang han, lam ting su
giai hap), dan dén 1am giam l,. Do vay, gia tri
® = 2000 rpm 1a thich hop.

3.6. Anh hwéng cia bién d§ xung vi phan.
Trong phuong phap Von-Ampe hoa tan, bién
d6 xung ciing ¢6 thé anh huong dén gia tri tin
hiéu 1, cta kim loai can phan tich. Bién do
xung (AE) tang thi tin hiéu I, ting, nhung ban
chiéu rong cua dinh hoa tan cua kim loai ciing
tang va do d6 lam giam d¢ phén giai dinh, cho
nén trong thyc té khi phan tich nguoi ta thuong
chon gia tri AE tir 10 d&én 100 mV.

Két qua khao sat cho thdy, khi bién do xung
tang thi dong dinh hoa tan cua Cd va Zn tang
theo. Tuy nhién khi ting bién d6 xung thi nén
mau dang cao lam anh huong dén do lap lai
cta phuong phap. O bién d6 xung 50 mV thi
pic cua Cd va Zn can dbi, chan pic thip nén
ching t6i chon bién dd xung la 50 mV cho
nhiing nghién cau tiép theo. O AE nay, do lap
lai cia 1, ddi voi ca hai kim loai rat tét voi
RSD <0,5% (n = 4).

3.7. Anh hwéng cua téc do quét thé v (
mV/s)

Tién hanh khao st anh huong cua téc do quét
thé bang cach ghi do dong Von-Ampe hoa tan
cua dung dich chira: [Cd"] = [Zn"] = 15 ppb
voi cac DKTN : [Axetat] = 0,1 M (pH = 5);
Edep = -1400 mV; v = 25 mV/s; tgep= 120 s;
khoang quét thé (-1400 mV + +300 mV); bién
d6 xung 50 mV, thay ddi téc d6 quét thé tir 15
mV/s d&én 30 mV/s. Khi tbc d6 quét thé cang
nhanh thi cuong d6 pic cang Ién nhung pic
cua Cd lai khong can ddi. Tai toc do quét thé
25 mV/s, pic cua ca 2 ion ¢6 hinh dang céan
dbi, dinh pic cao, sy tach biét 3 pic rd rang
nén ching toi chon téc do quét thé thich hop
1a 25 mV/s. O gié tri do, do lap lai I, cua Cd
va Zn déu tét, véi RSD < 2,5 % (n = 4).

3.8. Anh hwéng ciia ché d lam sach bé mat
dién cuc.



Tién hanh khao sat ché do 1am sach dién cuc

GC ¢ cac truong hop: Khong 1am sach bé mat

dién cuc, lam sach dién cuc 1 giai doan va lam

sach dién cyc 2 giai doan, két qua duoc thé

hién ¢ bang 2:

Bang 2. Anh hurong cia ché dé lam sach dén 1,
cua kim logi (n =7)®

Ché do l1am cd Zn

sach bé mat l, |RSD,| I, |RSD,
dién cuc HA % LA %

Khong lam
sach bé mat
dién cuc

0,671 | 10,3 | 0,524 | 6,5

Lam sach
dién cuc 1
giai doan

1,035| 68 | 0,715 | 57

Lam sach
dién cuc 2
giai doan

1,462 | 32 | 1,107 | 3,6

)1, trong bang la gia tri I, trung binh thu
dwocC cua 7 phép do lap lai (n = 7). DKTN:
[Cd"] =[Zn"] =15 ppb. Cdc DKTN khéc nhu
¢ hinh 2,

Cac két qua thu duoc & bang 2 cho thay: Lam
sach bé mat dién cuc GC theo kiéu 2 giai doan
cho dong dinh hoa tan (Iy) cao hon va d6 lap
lai cua I, tot hon d6i voi ca Cd va Zn so voéi
kiéu lam sach 1 giai doan. Nén ching t6i chon
ché do lam sach 2 gian doan cho nghién cuu.
3.9. Anh hwéng ciia cac chit can tré

Khi danh gi4 anh huong cua chat can trg dén
tin hiéu dong dinh hoa tan, gia tri sai s6 twong
d6i (RE%) 1a do léch twong ddi cua tin hiéu
dong dinh khi c6 va khong c6 mit chat can tro,
vGi gid tri RE < 5% dugc cho 1a khéng anh
huong [8]. Pb va Cu la 2 kim loai thuong di
kém v6i Cd va Zn, nén chung c6 thé anh huéng
dén phép xac dinh Me (Cd, Zn). Bé danh gi4
anh huong cua Pb va Cu, tién hanh thi nghiém
véi cac ti 1é [Pb"]/[Me"] (ppb/ppb) khac nhau
bang cach thém dan Pb" vao dung dich nghién
ctru chira 15 ppb Cd" va 15 ppb zZn" (& cac
DKTN thich hop) tai Eq = -1400 mV. Thi
nghiém tuong tu cho [Cu"l/[Me"] (ppb/ppb).
Céc két qua thu duoc cho thiy: Khi ndng do
caa Pb" va Cu" gap trén 2 l1an nong do [Me'],
thi 1, cia Me co do lap lai khéng dat yéu cau
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va RE d6i véi Cd > 22% con voi Zn > 18% (n
= 3). Do vay, Pb va Cu anh huéng dén tin hiéu
hoa tan cia Cd va Zn, nén khi phan tich mau
thuc té, nhat thiét phai kiém tra do tin cay cua
phuong phap phén tich qua d¢ lap lai va do
dung. Bén canh d6, két qua khao sat anh huéng
cua aninon CI- dén 1, coa Cd va Zn trong
khoang nong do 300 + 5000 ppm, I, ciia Zn
thay doi khong dang ké voi RE tuong ung 1a <
13%, trong khi d6 RE ddi voi Cd > 27%. Nhur
vay, khi phén tich Cd va Zn trong cac mau cé
nong do CI- I6n, can c6 bién phéap loai CI- khoi
mau. Mat khac, két qua khao sét anh hudng
cua Triton X-100 cho thdy, & nhitng ndng do
Triton X-100 con - 10 ppb (n=1-9), n6 da
anh huong manh dén 1, ciia Zn va Cd (p <
0,05); Khi ting néng d6 Triton X trong tir 10
dén 150 ppb, 1, ciia Zn va Cd giam khoang 40 -
60 %. Nhu vay, nhat thiét phai loai trir cac chat
hoat dong bé mat va cac chat hitu co khac co
mit trong mau, trude khi tién hanh dinh luong
bang cach phan huy mau vai hdn hop axit hoidc
chiéu xa bang birc xa UV hoic bang vi séng.
3.10. B9 lap lai, do nhay, gidgi han phat hién
va khoing tuyén tinh

- D¢ lap lai: Phuong phap DP-ASV dat dugc
d6 lap lai t6t cua Ip: RSD ddi véi Cd va Zn
tuong tng la 1,7% va 2,6% (n = 8) ¢ PKTN
([Bi""] = 600 ppb; [Axetat] = 0,1M; pH = 5;
Eap=-1400 mV; tgp = 120 s; @ = 2000 rpm; v =
25 mV/s; AE = 50 mV; Epnge = -1400 mV +
+300 mV).

- D6 nhay: Do nhay dwoc danh gia qua do doc
(b) cua duong hdi quy tuyén tinh giira I, va
[Me"] trong khoang [Me'] = 5 + 60 ppb. O cac
diéu kién thi nghiém thich hop (néu ¢ hinh 2b),
phuong phap DP-ASV dat dugc d nhay kha
cao, twong tmg ddi voi Cd va Zn la (0,224 +
0,021) pA/ppb va (0,094 + 0,023) pA/ppb.

- Khodng tuyén tinh: Trong khoang ndng do
[Me'] = 5 + 60 ppb, gitta I, va [Me'"] c6 tuong
quan tuyén tinh tot véi R > 0,999 (hinh 2a).
Trong khoang ndng d6 d6, phuong phap DP-
AdSV ciing dat dugc trong quan tuyén tinh tot
v6i R > 0,999 [2]. Két qua xéc dinh LOD theo
quy tic 36 va ap dung hdi quy tuyén tinh cho
thiy, & cac DPKTN thich hop, phwong phap DP-
ASV dat dugc LOD thap dbi véi Cd va Zn
tuong Gmg 1a 1,19 ppb va 1,62 ppb.



71, = (-0.29+066) + (0,224 £ 0,021).[Cd" ],R = 0,999
1241, =(0,47+0,06) + (0,094 £0,023).[zn"],R = 0,999

0 5 10 15 20 25 30 35 40 45 50 55 60 65
[Me'"), ppb

Hinh 2. (@) Cdc duong Von-Ampe hoa tan cua
Cd va Zn ing véi [Me"] tang dan la 5; 10; 15;
20; 25; 40 va 60 ppb, (b) duong hoi quy tuyén
tinh biéu dién su phu thuéc giita I, va [Me"].
DKTN: ([Bi""] =600 ppb; [Axetat] =0,1M; pH
=5; E4=-1400 mV; t4,=120 s; cw=2000 rpm;
vV =25 mV/s; AE = 50 mV; Erange = -1400 mV +
+300 mV; kp thudt DP; Egean1 = 300 mV; teieant
= 30's; Eclean2 = -1400 mV; tgeanz = 30 S.

3.11. Phén tich méu thyc té

Céac miu nude ty nhién dugce lay tir song Kién
Giang, song Nhat L¢ va song Gianh déu thudc
dia phan tinh Quang Binh. Mau sau khi ldy vé
déu duoc bao quan bang cach axit hoa bang
HNO; dic (2 ml HNO3/ 1 lit mau, pH = 2) va
dung trong chai nhya polietylen — phtalat sach.
Sau d6 phan huy miu bang chiéu xa UV dé
pha huy cac hop chat hiru co, loc qua mang loc
tiéu chuan co kich thudce 15 0,45 um dé loai bo
cac chét lo limg, phan nude loc duoc chia lam
hai phan. Phan mét dugc phéan tich truc tiép
trén thiét bi phan tich dién hoa CPA-HH5
Computerized Polarography Analyzer, Viét
Nam. Phan 2 phan tich theo tiéu chuan TCVN
6496:2009, trén may quang phd héap thu
nguyén ti Zeenit 700P ctia hang Analytika
Jena (Ptec), thu duogc két qua ¢ bang 3.

Bang 3. Ham lwong Cd va Zn trong mau thér diroc phan tich bang phicong phdp DP-ASV va GF-AAS

. DP-ASV GF-AAS
Mau phan tich
Cd (ppb) Zn (ppb) Cd (ppb) Zn (ppb)
Séng Kién Giang 3,6 +0,6@ 13,2+24 41+0,6 123+1,1
Soéng Nhat Lé 2,8+0,2 8,1+18 3,2+0,5 11,8+15
Séng Gianh 32+1,.2 6,7+0,8 2,7+0,3 5609

(@)

Qua bang 3 cho thiy, ham luong Cd va Zn
trong cac mau nudc déu nim trong pham vi
cho phép theo tiéu chuin QCVN 08
2008/BTNMT cua Viét Nam vé chit luong
nuée séng. Dong thoi, két qua cia hai phuong
phap phan tich DP-ASV va GF-AAS khéng
khac nhau vé mit thong ké khi sir dung Paired
sample t-test d& so sanh cac gi4 tri cua Cd va
Zn (Cd: t »=0,12,p=0,92; Zn: t » = 0,36, p
=0,75).

4. KET LUAN

Phuong phap Von-Ampe hoa tan anot xung vi
phan (DP-ASV) duoc sir dung dé téi wu hoa

cac diéu kién thi nghiém véi muc dich xac dinh

Gida tri trung binh £ SD (dé léch chuan) (n=3)

115

ddng thoi Cd" va Zn" bang dién cuc lam viée
BiFE in situ trong nén dém axetat. Phuong
phép nghién ciru dat dugc d6 nhay cao (hay
LOD théap) va cho két qua phan tich Cd" va
Zn" trong mot sé mau nude tw nhién & cac con
song thudc tinh Quang Binh véi két qua dang
tin cay khi so sanh voi phwong phap chuin —
phuong phap GF-AAS.
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