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Tém tit. Dién cuc mang bizmut tao ra theo ki€u in-situ trén nén dia rén than thiy tinh (viét tit 14 BiFE
in-situ) duwoc dung cho phwong phap von-ampe hoa tan anot xung vi phan (DP-ASV) d€ xac dinh dong
(Cu) va chi (Pb) trong nén dém axetat (pH =5). Cac yéu t6 anh huong dén dong dinh hoa tan (Ip) ciia Cu
va Pb nhu nong d6 Bi'l, pH, thé va thoi gian dién phéan lam giau, t6c d6 quay dién cuc, cac chét can tro...
ciing dugc khao sat. O thé dién phan lam giau ~1400 mV, thoi gian dién phan lam giau 120 s va cac diéu
kién thi nghiém khac thich hop, phuong phap dat dwge d nhay cao (tuwong ting d6i véi Cu va Pb la
0,313 +0,004 va 0,220 + 0,010 pA/ppb), d0 14p lai t6t cua Ip: RSD = 3,2% va 1,8% (1 = 8) twong ting véi Cu
va Pb, gidi han phat hién (3c) thap (d6i véi Cu va Pb la 1,8 va 0,8 ppb); gitta I va néng d6 kim loai ¢6
twong quan tuyén tinh t6t trong khoang tir 2,5 dén 25 ppb véi R 2 0,995. Phuong phap da duoc 4p dung
thanh cong d€ xac dinh Cu va Pb trong ba mau nudc & tinh Thira Thién Hué.

Tw khoa: dién cuc mang bismut, ddng, chi, von-ampe hoa tan anot xung vi phan
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Abstract. The bismuth film electrode prepared in-situ on glassy carbon disk surface (abbreviated to BiFE
in-situ) was used as a working electrode for Differential Pulse Anodic Stripping Voltammetry (DP-ASV)
for the determination of copper (Cu) and lead (Pb) in an acetate buffer (pH = 5). The influence of the
factors on Cu and Pb stripping peak currents (Ip), such as Bi'" concentration, pH, deposition potential,
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deposition time, electrode rotating speed, and interferents, was investigated. At the deposition potential
of —1400 mV, the deposition time of 120 s, and other appropriate experimental parameters, the method
obtains high sensitivity (0.313 + 0.004; 0.220 + 0.010 pA/ppb for Cu and Pb, respectively), good
reproducibility of the Ip (RSD = 3.2% and 1.8% (n = 8) for Cu and Pb respectively); low detection limit
(3o = 1.8 ppb and 0.8 ppb for Cu and Pb, respectively); linear correlation between I, and the metal
concentration is good in the range of 2.5-25 ppb each metal (R > 0.995). The method has been successfully
applied to identify Cu and Pb in three water samples at Thua Thien Hue province.

Keywords: bismuth film electrode, copper, lead, differential pulse anodic stripping voltammetry

1 Pit van dé

Nudc 1a tai nguyén vo cung quan trong doi
v6i moi su song trén trai dat, la co s¢ cho sy song
ctia moi sinh vat. Tuy nhién, cing véi sy phat trién
ctia khoa hoc cong nghé, qua trinh d6 thi héa dién
ra manh mé, nhu cau cta con ngudi ngay cang dugc
nang cao va cudc song ngay cang cai thién. Kéo theo
d6 la cac van dé 6 nhiém méi truong. O nhiém
ngudn nudc ngay cang nghiém trong do cac nha
may, xi nghiép va cong trinh d6 thi thai ra moi
truong cac chdt doc hai chua qua xte ly. Cac chat thai
ran do con ngudi stt dung trong sinh hoat hang ngay
khong dugc thu gom d€ x ly triét dé€ ciing da lam
0 nhiém va anh huéng dén chat luong ctia cac
nguodn nudc ngam. Vi vay, van dé stc khoe ctia con
nguoi dang bi de doa nghiém trong néu nhu chat

lwong nueéc khong dwoc dam bao [1].

Phuong phap von-ampe hoa tan da va dang
dwgc thita nhan la mét trong nhitng phuong phap
dat dwoc do nhay cao khi phan tich cac kim loai
nang cé ddc tinh cao va thuong c6 mat & murc vét va
siéu vét trong cac ddi twong sinh hda va moi truong
[2]. Trong nhiéu ndm qua, phan l6n cac nghién ctu
vé phuong phép von-ampe hoa tan ¢ trén thé gioi
ciing nhu nudc ta déu st dung dién cuc lam viéc
giot thuiy ngan treo hodc dién cuc mang thuy ngan.
Tuy nhién, do dgc tinh ctia thiy ngan, nén hién nay
nguoi ta co xu hwdng tim ki€m va phat trién cac dién
ciec lam viéc phi thity ngan nhw dién ciie mang vang
(AuFE), dién cuc mang bac (AgFE), vi dién cuec soi

cacbon, dién cuc bién tinh..., va dic biét la dién cuc
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mang bizmut (BiFE) duoc nghién ctru nhiéu tr
nhitng ndm 2000 [3, 4]. O nuéc ta, da c6 mot s§
nghién cttu st dung dién cyc BiFE d€ xac dinh
luong vét va siéu vét cac kim loai doc trong cac doi
tieong khac nhau nhu phuwong phap ASV xac dinh
Pb [2]; phwong phap AdSV xac dinh Cd [5], xac dinh
Cr [6] hay xac dinh dong thoi Cd, PbvaZn[7, 8], ...
Céc cdng bo cho thdy dién cuc nay dat duwoc LOD
twong duong dién cuc thiiy ngan va dé tao ra theo
kiéu in-situ va ex-situ, do d6 c6 thé dung dién cuc
BiFE d€ thay thé dién cuc thuy ngan trong xac dinh
luong vét kim loai d6i voi cac d6i teong moi truong
[9, 10]. Vi vay, trong bai bao nay chung toi dé cap
dén cac két qua nghién ctru chi tiét hon vé xac dinh
dong (Cu) va chi (Pb) (ky hiéu chung la Me) trong
nudc te nhién bang phuong phép von-ampe hoa tan
anot (ASV) st dung dién cuc BiFE trong nén dém
axetat (pH = 5) két hop véi ky thuat von-ampe xung
vi phan (DP) d€ ghi tin hiéu von-ampe hoa tan va
khi d6 phuong phap dwoc goi la von-ampe hoa tan
anot xung vi phan (DP-ASV).

2 Phuwong phap
2.1 Hoba chat va thiét bi

Cac hoa chat duoc st dung 1a hda chét tinh
khiét phan tich ctia hang Merck, gom CHsCOONa,
CHs:COOH, HNOs;, NaOH, NaCl, Na:50s, HC],
triton  X-100, Co(Cl), Ni(Cl), Fe(Cl)s, Bi(Cl)s,
Zn(Cl)2, Cu(Cl)2 va Pb(NOs)2. Nudce cat hai lan (cat

trén thiét bi cdt nuwdc Fistream Cyclon, England)



Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Tw nhién
Tap 128, S6 1C, 77-85, 2019

pISSN 1859-1388
eISSN 2615-9678

duoc st dung d€ pha ché hoa chat va trang, rira cac

dung cu thuy tinh.

May phan tich dién hda la CPA-HH5
Computerized Polarography Analyzer, Viét Nam;
Hé dién cuc gom 3 dién cuc: Dién cyc dia rdn than
thuy tinh (GC) duong kinh 2,8 + 0,1 mm tw ché tao,
dién cyec so sanh Ag/AgCl/KCl 3 M va dién phu tro
day Pt. May do pH la ctia hang Mettler Toledo.

2.2 Chuan bi dién ciec 1am viéc BiFE in-situ

Dién cuc dia ran than thiy tinh duong kinh
2,8 + 0,1 mm dwoc mai bong véi bot nhom oxit
chuyén dung co kich thwdc hat 0,2 pm, sau d6 rira
sach béng etanol va nudc r6i d& kho tw nhién &
nhiét d6 phong.

bién cuc BiFE duoc tao ra ngay trong dung
dich nghién cttu (chtra Bi'!, Cu"', Pb" va dém axetat
(pH = 5) trong giai doan dién phan dung dich ¢ thé
va & thoi gian xac dinh véi dién cuc lam viéc (WE)
la dién cuc ran dia quay than thuy tinh. Lic nay,
Bi bi khit thanh Bi kim loai bAm trén dia rin than
thay tinh, tao thanh dién cwec BiFE in-situ (dién cuc
lam viéc/WE) va dong thoi Cu va Pb! cing bi kht
thanh Cu va Pb bam 1én bé mat dién ciec WE.

2.3  Tién trinh ghi dwong von-ampe hoa tan

Chuén bi binh dién phéan (cdu hinh ba dién
cuc, dién cuc dia rin than thuy tinh, dién cuc so
sanh va dién phu trg) chita dung dich nghién cttu
gom Bil, Cull, Pb" va dém axetat v6i pH = 5. Tién
hanh dién phan dung dich nghién cttu ¢ thé dién
phan 1400 mV (Eap) trong 120 s (tap). Trong giai
doan dién phéan, dién cuc quay véi toc dd khong
ddi (w) va luc nay, Bi kim loai bam trén bé mat dién
cueee GC tao ra dién cuc mang BiFE in-situ va dong
thoi Cu va Pb duoc lam giau trén bé mat dién cuc
(dondng do Me trén bé mét dién cuc 16n hon nhiéu
so voi nong do ctia chung trong dung dich). Két
thuc giai doan lam giau, nglting quay dién cuc
trong 15 s (test) va ti€én hanh quét thé bién thién
tuyén tinh theo thoi gian véi toc d¢ khong doi theo
chiéu anot (tir -800 dén +100 mV) va dong thoi ghi

tin hiéu hoa tan bang kj thuat von-ampe hoa tan

DOI: 10.26459/hueuni-jns.v128i1C.5225

xung vi phan véi cac thong so ky thuat thich hop,
thu duwoc duwong von-ampe hoa tan c¢6 dang dinh.
Lya chon quét thé tir =800 mV dén +100 mV la
nham muc dich chi xem xét cac dap tng hoa tan
(hay tin hiéu hoa tan) ctia kim loai khao sat (Cu va
Pb) ma khong d€ 'y dén tin hiéu hoa tan ctia cac kim
loai khac c6 thé ¢6 mdt trong dung dich nhu Cd,
Zn... Sau khi két thuc giai doan hoa tan, tién hanh
lam sach bé mat dién cuc theo trinh tw nhw sau:
(i) Ap lén dién cuc thé 800 mV (Edean1) trong 30s
(tclean1); Iic nay, cac kim loai (Cu, Pb, Bi va cac kim
loai khéc c6 thé cé trong dung dich nhw Cd, Sn, In,
Sb, ...) bi khit va bam 1én bé mat dién cuc; (i) Sau
d6 dua thé dién cyc dén +100 mV (Edean2) trong 30
S (tcean2) d€ hoa tan hoan toan Bi, Cu, Pb cung cac

kim loai khac ¢ mit trén bé mat dién cuec.

Cudi cuing, xac dinh thé dinh hoa tan (Ep) va
dong dinh hoa tan (Ip) ciia Cu''va Pb!! tir cac durong
von-ampe hoa tan thu duogc. Prong von-ampe hoa
tan ctia mau trang (hay nén), dugc chudn bi tir
nudc cit voi thanh phan twong tu nhw thanh phan
ctia dung dich nghién cttu nhung khong chira Cul!
va Pbl, cling duoc ghi twong tw nhu trén. Tién
hanh dinh lugng Cu va Pb bang phuong phap
thém chuan (34 lan thém). Trong moi treong hop,
ludn bo két qua ctia phép ghi dau tién vi n6 thuong
khong 6n dinh. Toan bd qua trinh ghi duong von-
ampe hoa tan va xac dinh Epva Ir déu dugc thuc
hién tu dong trén may phan tich dién héa CPA-
HH5 Computerized Polarography Analyzer, Viét
Nam theo mot chuwrong trinh da 1ap san.

3 K&t qua va thao luan

3.1  Anh huéng ctia pH

biéu chinh pH cta dung dich nghién ctu
khoang 4-8 (dém axetat) bang dung dich NaOH 1
M. Két qua cho thdy: Khoang pH thich hop 1a 4-6.
Khi pH > 6, Iy cia Cu va Pb gidam manh. Vi vay, pH
dwoc lya chon 1a 5 (Hinh 1). O pH nay, d6 lap lai
ctia Ip d6i véi ca hai kim loai kha t6t véi do 1éch
chuén twong d6i RSD = 0,2+7,8% (1 = 4).
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Hinh 1. Anh huéng ctia pH dén Ip ctia Cu va Pb

biéu kién thi nghiém (DKTN): Nong d¢ Bi':
[Bi] = 500 ppb; [Cul] = [Pb!] = 10 ppb; thé dién
phan Eap=-1400 mV; thoi gian dién phan tap =120
s; toc dd quay dién cuc ® = 2000 vong/phut; ky
thuat von-ampe xung vi phan (DP); bién d0 xung
AE =25 mV; budc thé Usep= 10 mV; toc d6 quét thé
v =25 mV/s; khoang quét thé Erange = -800+100 mV;
lam sach dién cuwc & Edean1 = —800 mV; tdean1 = 30 s va
Edearz = +100 mV; tdeanz = 30 s.
3.2  Anh huéng ctia néng do Bi"" dung dé tao

dién cwc BiFE in-situ

Nghién cttu anh huong cta nong do Bi
trong khoang 100-1000 ppb. O mdi nong d6 Bi',
ghi lap lai 4 duong von-ampe hoa tan (n = 4)
(Hinh 2).

3.5 e cu
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Las]  / i\}\%/%ﬂ% e
/ ‘
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[Billll, ppb
Hinh 2. Anh hudng cua [Bi'"] dén I cua Cu va Pb. O
DKTN: [Cu"] = [Pb"] = 10 ppb; pH = 5; Cac DPKTN khac
nhu ¢ Hinh 1
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Khi [Bi"] tdng trong khoang 100-300 ppb, Ip
ctia Pb ting, nhung I, ciia Cu giam. O nhiing [Bi'l]
=300+1000 ppb, thi I, cia Cu tang, nhung I, ctia Pb
giam. Hop va nnk [2], khi nghién cttu st dung dién
cwee BiFE in-situ d& xac dinh Pb bang phuong phap
ASV, cho réng nong do Bi™ thich hop la khoang
200-800 ppb [2]. Tt cac két qua thu duoc, [Bi] =
500 ppb dwgc chon cho cac nghién ctru tiép theo.
3.3  Anh huwéng caa thé dién phan (E4p)

Két qua khao sat thé dién phan Esp trong
khoang tir -1200 dén -1500 mV (c6 dinh [Cul] =
[Pb"] = 10 ppb, [Bi"] = 500 ppb; [Axetat] = 0,1 M;
pH =5; cac DKTN khéc nhw ¢ Hinh 1) cho thdy khi
thay ddi E«p trong khoang ttr —1200 dén —1500 mV,
Ir cua Cu va Pb déu tang gan nhu tuyén tinh do
ching bi khit manh va tap trung nhiéu hon lén bé
mat dién ceec WE (BiFE in-situ). Tuy nhién, 6 nhitng
thé¢ &m hon —~1200 mV, nhiéu ion kim loai khac (néu
¢6 mat trong dung dich) nhuw Zn", Co", Ni'... cling
¢6 thé bi khir thanh kim loai két ttia trén bé mat
dién cuc WE, 1am nhiém ban dién cuc va cd thé can
tro phép do Cu va Pb (anh hwéng can tré cta cac
kim loai dé dwoc dé cap ¢ muc 3.9). Vi muc dich
thu dwoc gia tri I cao va d¢ 1dp lai ctia Ip tot d6i voi
ca Cu va Pb, gia tri Eap = -1400 mV dwgc chon cho
cac nghién ctru tiép theo. O Eap nay, d6 ldp lai ctia
Ip d6i vdi ca hai kim loai 1a kha tot vdi RSD =
0:1,8% (11 =4).

34  Anh huéng cta thoi gian dién phan (tap)

Khi thay d6i thoi gian dién phan tsp trong
khoang 30-180 s (v6i Eap=-1400 mV va cac DPKTN
nhu 6 muc 3.3), két qua cho thdy o moi tap, 4O lap
lai ctia Ip ctia Cu va Pb 1a kha t6t véi RSD = 0,3+3,3%
(n =4). Mat khac, gitta Ir cua mdi kim loai va tap cd
twong quan tuyén tinh tot theo cac phuong trinh

sau:
Ipca= (1,12 + 0,14) + (0,040 = 0,001) x fap
voir=0,998, p <6 x 105
Ippo= (<0,27 + 0,20) + (0,029 + 0,001) x fap

voir=0,993, p<7 x 10
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Tuy nhién, khi tep tang, thoi gian phan tich
cling tang va dong thoi c6 thé tich 1ty thém cac kim
loai can tro nhw Cd, Zn, Co, Nij, ... trén bé mat dién
cuc BiFE. Do vay, d€ giam thoi gian phan tich,

tap=120 s dwoc chon cho cdc nghién ctru tiép theo.

3.5 Anh huéng ctia téc dd quay dién cuc

Toc d6 quay dién cwc WE (w) la diéu kién
thay dong hoc quan trong, anh hudéng dén suw
chuyén khéi va do d6 tac dong dén qua trinh dién
phan lam giau. Két qua khao sat anh huong ctia @
trong khoang 1600-2800 vong/phut (rpm) ¢ cac
DKTN thich hop cho thdy & @ 16n hon 2000 rpm, Ip
caa Cu va Pb d¢ lap lai cta Ip kém hon. Trong
khoang w = 1600+2000 rpm, RSD ctia Cu va Pb ndm
trong khoang 0,3-1,9% (n = 4). Do vay, gia tri w =
2000 rpm la thich hop.

3.6  Anh huéng cta bién do xung vi phin

Trong phwong phap von-ampe hoa tan, bién
d0 xung cting c6 thé anh huong dén gia tri tin hiéu
Ir cakim loai can phan tich. Khi bién d¢ xung (AE)
tdng thi tin hiéu I, tding, nhung ban chiéu rong cua
dinh hoa tan ctia kim loai ciing tang va do do6 lam
giam do phan giai dinh, cho nén trong thuc t€ phan
tich nguoi ta thuwong chon gia tri AE ttr 10 dén 100
mV.

Két qua khao sat cho thdy khi AE ting thi
dong dinh hoa tan cua Cu va Pb tiang theo. Tuy
nhién, khi ting AE thi nén mau dang cao lam anh
hudng dén do 13p lai cia phrong phap. O AE =50
mV thi dinh hoa tan ctia Cu va Pb can d6i va do
phan giai dinh t6t, nén AE = 50 mV duoc chon cho
nhitng nghién ctu tiép theo. O AE nay, do lap lai
ctia Ip d6i véi ca hai kim loai 1a rat tot véi RSD <
1,8% (n=4)

3.7  Anh huéng ctia tc dd quét thé v (mV/s)

Tién hanh khao sat anh hudng cua tdc do
quét thé bang cach ghi tin hiéu von-ampe hoa tan
cta dung dich chita [Cu"] = [Pb"] = 10 ppb va cac
DKTN: [Axetat] = 0,1 M (pH = 5); Edep = -1400 mV;
taep = 120 s; khoang quét thé tir —-800 dén 100 mV);
bién d6 xung 50 mV, thay doi téc do quét thé tir 15
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mV/s dén 30 mV/s (khoang tdc d quét thé nay
dwoc chon dé khao sat dwoc chon dwa vao cac két
quéa ctia Hop va cs. [2], cho rang t6c dd quét thé
thich hop la 15 dén 30 mV/s).

Khi t6c dd quét thé cang 1on thi cuong d0 pic
cua Cu va Pb déu tang; trong khoang ttr 15 dén 25
mV/s thi cuong do pic tang khong dang ké va dinh
hoa tan cua Pb lai khéng can déi. Tai toc dd quét
thé 25 mV/s, dinh hoa tan ctia cd hai kim loai ¢6
dang can do6i va do tach dinh t6t, nén toc d quét
thé duoc chon 1a 25 mV/s. O gi tri 46, d6 lap lai
ctia Ip d6i vdi ca hai kim loai 14 t6t véi RSD < 3,5%
(n=4).
3.8 Anh hudng ctaa ché d6 lam sach bé mit

dién cuc

Tién hanh khao sat ché d6 lam sach dién cyc
GC ¢ cac treong hop: Khong lam sach bé mat dién
cuc, lam sach dién cuc mot giai doan va lam sach
dién cuc hai giai doan. Két qua duoc trinh bay o

Bang 1.

Cackét qua thu duoc ¢ Bang 1 cho thiy: Lam
sach bé mat dién cuc GC theo kiéu hai giai doan
cho dong dinh hoa tan (Ip) cao hon va d¢ lap lai ctia
Ip t6t hon so v6i kiéu lam sach mot giai doan. Nén
chuing t6i chon ché& d6 lam sach hai gian doan cho
viéc nghién cttu xac dinh Cu va Pb béng phuong
phap DP-ASV dung dién cuc BiFE in-situ.

Bang 1. Anh huong cua ché d6 lam sach dén Ip
cta cac kim loai (n=7)®

Ché d6 lam Cu Pb

sach bé mit I, ] I -
dién cuc P.A RSD,% },lA RSD,%
Khéng lam

sach bé mat 1,556 2,6 1,768 11,7
dién cuc

Lam sach dién

L. 1,818 4,6 2,230 3,5
ciee 1 giai doan

Lam sach dién

. . 2,097 3,5 2,269 1,1
ciee 2 giai doan

O Iy trong bang la gid tri Iy trung binh thu dwoc ciia 7 phép do
lap lgi (n = 7). DKTN: [Cu"] =[Pb"] =10 ppb. Cic DKTN
khdc nhi 6 Hinh 2.
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3.9  Anh huéng cta cic chit can tro

D€ xéc dinh anh hwong cta chat can trd,
ching t6i st dung kiém dinh ¢ (t-test), tiec la danh
gia do léch gitra 2 gia tri — gia tri dong dinh hoa tan
cta kim loai khi chwa c¢6 mat chit can trd (I°), Ip°
duoc xem la gia tri so sdnh hay gia tri thuec (gia tri
khi khong ¢6 anh hudng can tro), va gia tri dong
dinh hoa tan trung binh ctia kim loai khi c6 mat
chét can tro (Ip) xem cé y nghia thong ké khong.
Khi c6 mét chét can trd, gia tri Ip ¢6 thé nho hon
hodclén hon Iye. Néu do 1éch gitra chiing ¢d y nghia
thong ké, ttec 1a khi gia tri finh> gia tri fsihen (0 mutc
y nghia p = 0,05 va bac tw do f=n — 1), thi két luan
la c6 anh hwéng can tré va nguwoc lai. Gia tri fenn

/ A : ‘Ig - P‘
dugc tinh theo cong thic: ty, :T'\/ﬁ s trong
d6 S la d 1éch chuan cta cac gid tri riéng 1é Ip; n 1a

s0 thi nghiém.

Sat (Fe) thuong c6 mit trong cdc mau nudc
tw nhién véi nong dd tong sat tan (Fell) dao dong
trong mot khoang rong, ¢d 0,3-5 mg/L (ppm), va
Fell ¢ thé bi oxi hoa (khi quét thé anot ¢ giai doan
hoa tan), Fe c6 thé bi khtt trong giai doan dién
phéan lam giau va do vay, c¢6 thé anh hudng dén
phép phan tich cdc kim loai bang phuong phép
DP-ASV dung dién cuc BiFE in-situ. Mat khac, Ni,
Co!' va Zn! cling thuong cé6 mit trong nuodc ty
nhién va ching c6 thé bi khit 6 nhiing thé am hon
-1200 mV va do vay, chung cling két taa trén bé
mat dién cyec lam viéc trong giai doan dién phan
lam giau va c6 thé anh huong dén hiéu qua lam
giau kim loai can phan tich (Pb va Cu). Duéi day
sé khao sat anh huong cuia Zn, Ni, Co va Fe dén tin

hiéu hoa tan ctia Me.

Anh hudng ctia Zn d6i v6i Cu va Pb. Két qua khao
sat anh huong ctia Zn dén tin hiéu hoa tan cua Me
cho thay khi ti 1é [Zn"]/[Cu"] (ppb/ppb) > 2:1, thi
Zn anh huwong dén I, cta Cu (p < 0,05). Mat khac
khi [Zn"]/[Pb"] (ppb/ppb) > 1, thi Zn cling da anh
huong dén I ctia Pb (p < 0,05). Anh huéng manh
ctia Zn dén I, cia Me c6 thé 1a do su hinh thanh
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“cac hop chat gian kim loai” (intermetallic
compounds) trén bé mat dién cuc WE trong giai
doan lam giau va do vay, hodc lam bién dang tin
hiéu hoa tan hodc lam giam d6 phan giai dinh hoa
tan ctia Me.

Anh huwéng ctia Co d6i véi Cu va Pb. Két qua khao
sat anh hudng ctia Co dén tin hiéu hoa tan ctia Me
cho thdy Co chi anh huodng dén I, cua Pb khi
[Coll]/[PbII] (ppb/ppb) > 3 (p < 0,05). Mit khac, Co
hau nhu khéng anh huong dén I caa Cu: Khi
[Coll]/[Cull] (ppb/ppb) = 6, I, cua Cu van khong
thay déi (p > 0,05).

Anh huwéng ctia Ni déi v6i Cu va Pb. Két qua khao
sat anh huong ctia Ni dén tin hiéu hoa tan cua Me
cho thdy Ni anh huong dén I, ctia Cu va Pb kha
phtic tap va khéng c6 quy luat. Theo ching t6i, c6
thé trang thai hoa - ly ctia Ni trén bé médt mat dién
cwee lam viéc (BiFE in-situ) khac nhau (chdng han,
kich thwdce hat két tua, twong tac Ni véi kim loai
khac trén bé mat dién cuwc, ndng luong tu do...)
trong cac phép do DP-ASV va do vay, anh huong
ctua n6 dén qua trinh lam giau va hoa tan ctia kim

loai Cu va Pb ciing khac nhau.

Anh hwéng ctia Fe d6i véi Cu va Pb. Két qua khao
sat anh huong ctia Fe dén tin hiéu hoa tan cta Cu
va Pb cho thdy Fe hau nhu khong anh huéng dén
Iy cia Cu va Pb. Khi [Fe']/[Cu"] (ppb/ppb) = 150 va
[Fel]/[Pb!"] (ppb/ppb) = 150, I, cua Cu va Pb van
khong thay dai (p > 0,05).

Bén canh d6, két qua khao sat anh huong ctuia
anion Cl-dén I, caa Cu va Pb trong khoang nong
d6 500-5000 ppm cho thdy CI- chi anh huong dén
Ip ctia Pb va Cu (ttc la khi [CI] 16n hon [Pb!] va
[Cu"], twong ting ¢& 500.000 Tan va 50.000 Tan) cho
thay Cl-khong anh huong dén I, ctia Cu va Pb (p >
0,05). Nhw vay, khi phan tich Cu va Pb trong cac
mau c6 nong do Cl- 16n mitc trén can cé bién phap
loai CI- khoi mau. Mit khéc, Triton X- (chat hoat
dong bé mat khong ion dién hinh thuong duoc
dung dé khao sat anh huong cua chdt hoat dong bé

mdt dén tin hiéu hoa tan cua kim loai can phan tich



Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Tw nhién
Tap 128, S6 1C, 77-85, 2019

pISSN 1859-1388
eISSN 2615-9678

trong phuong phap von-ampe hoa tan) cling anh
huong dén I, cia Me khi néng do Triton X-100 16n
hon gdp d6i nong d6 Me (p < 0,05). Tuy nhién, dé
loai trtr anh huwong cta cac chat hoat dong bé mat,
nhat thiét phai loai tritr ching va cac chat hiru co
khac c6 mat trong mAau, truede khi tién hanh dinh
luong bang cach phan hiy mau véi hdn hop axit
hodc chiéu xa béng bttc xa UV hoac béng vi séng.

3.10 Do ldp lai, 46 nhay, gioi han phat hién va

khoang tuyén tinh

Dg lap lgi: Két qua cho thdy phuong phap
DP-ASV dung dién cuc BiFE in-situ dat duwoc do
14p lai t6t cua Ip: RSD d6i voi Cu va Pb twong ting
la 3,2% va 1,8% (n = 8); cac gia tri d6 déu nhé hon
mot nita so véi RSD duoc tinh theo phuwong trinh
Horwitz (ky hiéu 1a ¥4RSDx) [11] (6 DKTN: [Bill] =
100 ppb; [Axetat] = 0,1 M; pH = 5; cac PKTN khac
nhu ¢ Hinh 1).

D¢ nhay: Do nhay duoc danh gid qua d6 doc
(b) ctia duong hoi quy tuyén tinh gita Ip va [Mel]
trong khoang [Me!"] = 2,5 dén 25 ppb. O cic DKTN
thich hop (Hinh 3), phuwong phdp DP-ASV dat
duoc d6 nhay khé cao, twong tng ddi véi Cu va
Pb 1a (0,313 + 0,004) puA/ppb va (0,220 + 0,010)
HA/ppb.

Khoang tuyén tinh va gidi han phdt hi¢n: Trong
khoang nong d¢ [Me!] = 2,5 dén 25 ppb, gitra Ip va
[Mel] ¢6 tuong quan tuyén tinh t6t voi R > 0,995
(Hinh 3). Két qua xac dinh gidi han phat hién
(LOD) theo quy tic 36 va ap dung héi quy tuyén
tinh cho thdy ¢ cac DKTN thich hop, phuong phap
DP-ASV dat duoc LOD thdp d6i v6i Cu va Pb

tuong tng la 1,8 ppb va 0,8 ppb.
3.11 Phan tich mau thyec t&

Mau thue t&€ gom hai mau nwdc may (ky hiéu
la NMi, NM2) va mdt mau nuée giéng (ky hiéu
NG), déu duoc ldy trén dia ban thanh phd Hué,
tinh Thira Thién Hué. Mau sau khi 14y vé déu duoc
bao quan bang cach axit héa bang HNOs déc (2 mL
HNOs/1 lit mau, pH = 2) va dung trong chai nhita
polietylen-phtalat sach. Sau d6 phan huy mau
bang chiéu xa UV dé€ pha huy cac hop chat hitu co,
loc qua mang loc ¢6 kich thuée 16 0,45 pm dé loai
bo cac chat lo ltng, phan nude loc duge dem phan
tich truc ti€p trén thiét bi phan tich dién héa CPA-
HHS5 Computerized Polarography Analyzer, Viét
Nam (¢ cac DPKTN nhu ¢ Hinh 3). D& khing dinh
vé kha nang 4p dung ctia phwong phap DP-ASV
dung dién cuwc BiFE in-situ vao thuec t€, trudc hét
can kiém soét chét lvong cua phuong phéap thong
qua xac dinh d¢ lap lai va d¢ ding ctia nd. b6 lap
lai duoc dénh gida qua d6 1éch chuan tuong doi
(RSD), con do dung duoc danh gid qua do thu hoi
(Rev) khi phan tich mau da thém chuan theo cong

Rev(%)= €. =G

thiee [12]: %100/ trong d6 Co la

o
nong d6 chat phan tich dwoc thém vao trong mau
that; C1 1a ndng d6 chat phan tich trong mau that;
C> 1a nong dd chat phan tich trong mau that da

duoc thém chuan.

Do thu hoi cua phuong phap ciing duogc xac
dinh bang cach tién hanh phan tich ba lan 1ap lai
ddi véi cadc mau. Két qua do thu hdi ctia phuong

phap dwoc néu ra & Bang 2.

Bang 2. Két qua kiém tra d¢ ldp lai va d6 dung ctia phuwong phap DP-ASV x4c dinh Cu va Pb

Cu Pb
Mau i, Co, C, | RSD,% | Rev,% Co, RSD, % Rev, %
b Cy, ppb C2, ppb
ppb ppb | PP (n=3) (n=3) ppb (n=3) (n=3)
NMi 4,9 2 6,6 5,2 85 <LOD 1 1,7 - 90
NM: 5,7 2 7,3 13,9 80 1,5 2 3,4 14,2 95
NG 6,0 2 7,6 7,6 80 1,9 2 3,5 10,5 80
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Hinh 3. (a) Cac duong von-ampe hoa tan cia Me ting v6i [Me"] tang dan la 2,5; 5; 7,5; 10; 15; 20 va 25 ppb.
(b) dwong hdi quy tuyén tinh biéu dién sy phu thuoc gitra I va [Me!l]. DKTN: [Bil] = 500 ppb; [Axetat] = 0,1 M;
pH =5; cac DPKTN khac nhu ¢ Hinh 1

Bang 2 cho thdy phuong phap DP-ASV
dung dién cuc BiFE in-situ dat duoc do ldp lai va
d6 dung t6t ddi voéi ca hai kim loai: cac gid tri RSD
thu dwgc déu nhé hon %RSDu va dd thu hoi (Rev)
80-95%. Nhu vdy, ¢ thé 4p dung phuong phap
nay d€ phan tich dong thoi luong vét Cu va Pb

trong cac mau nudc.

4  Kétluan

Phuong phap von-ampe hoa tan anot xung
vi phan (DP-ASV dung dién cyec BiFE in-situ trong
nén dém axetat ¢ thé ap dung dé xac dinh dong
thoi lwgng vét Cu va Pb trong nude. Phuong phap
dat duwoc d6 nhay cao (hay LOD thap), d6 lap lai
va do dung tot khi thir ap dung phéan tich Cu va
Pb trong nuwdc may va nudc giéng. Tuy vay, d€ co
thé ap dung phuwong phap vao phan tich cdc mau
nudce twe nhién va nuwde thai, can thiét phai tiép tuc
khao sat chi tiét hon vé anh hwong ctia cac chét can
tré (cac kim loai, cac anion, cac chat hiru co) dén

tin hiéu hoa tan caa Cu va Pb.
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