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TOM TAT
Dién cuc mang bismut in situ trén nén dia ran than thay tinh dwoc dung véi ki
thuat von-ampe hoa tan anot xung vi phan d€ xac dinh vét chi (Pb) trong nén dém
axetat (pH = 6). Cac yéu t6 anh huong dén dong dinh hoa tan (Ip) cia Pb nhu: nong
do Bi, pH, thé va thoi gian dién phan lam giau, t6c d0 quay dién cuc, cac chat can
trd... ciing da duoc khao sat. O thé dién phéan lam giau -1200 mV, thoi gian dién
phan lam giau 120s va cac thong sd khacda dat duoc d6 nhay cao (0,22 +
0,01puA/ppb), do 14p lai t6t ctia Ip : RSD = 1,6% (n = 8), giéi han phét hién thap (2,78
ppb); gitta Ip va nong do kim loai c6 twong quan tuyén tinh t6t trong khoang 2,5 —
25 ppb véi R > 0,995.

Twt khoa: Pién cyc mang bismut, chi, ky thudt von-ampe hoa tan anot xung vi

phan.

1. MO PAU

K¥ thuat von-ampe hoa tan anot xung vi phan da dwgc thira nhan la mot trong
nhitng ky thuat dat dugc do nhay kha cao khi phan tich cdc kim loai ndng, trong d6 cé
chi (Pb) - mot trong nhitng kim loai thwong cé6 mat & murc vét va siéu vét trong cac doi
twong sinh hda va moi treong [1]. Chi la mot trong nhitng chat nguy hiém vi né ¢ doc
tinh hoa hoc rat manh ngay ca ¢ néong d¢ thap. Chi c6 doc tinh cao ddi véi con nguoi
va dong vat nhu hé than kinh, mién dich, sinh san va da day. Céac san pham c6 chira
chi nhw xang, son, muec in, ong nwdc chi, gom s chi va pin sac dong gdp nhiéu vao su
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nhiém ddc chi. Ching cé thé theo con duong thirc phdm va nuwéc udng xam nhap vao
co thé con nguoi. Trong nhiéu ndm qua, phan lén cac nghién cttu vé phwong phap
von-ampe hoa tan ¢ trén thé gidi cing nhu nuwdc ta déu stv dung dién cuc lam viéc giot
thuy ngan treo (HMDE) hoac dién cuc mang thuy ngan (MFE). Tuy nhién do doc tinh
cua thuy ngan, nén hién nay nguoi ta cd xu hudng tim kiém va phat trién cac dién cuc
lam viéc phi thuy ngan nhu: dién ciec mang vang (AuFE), dién cyrc mang bac (AgFE),
vi dién cuc soi cacbon, dién cuec bién tinh..., va dac biét la dién cyc mang Bismut (BiFE)
da va dang dwoc nghién cttu [6, 7]. O nudc ta, da c6 nhitng nghién ciu phét trién dién
cuee BiFE d€ xac dinh cac kim loai ngng va mot s& hop chat hitu co bang ky thuat von-
ampe hoa tan [1]. Cac cong bd cho thdy dién cuc nay dat duoc gidi han phat hién
(LOD) twong duong dién cyc thuy ngan nhung cd vu diém khong gay doc hai doi véi
moi treong va dé tao ra theo kidu in situ va ex situ, do d6 c6 thé dung dién cuc BiFE
thay thé dién cuec thily ngan d€ xac dinh luong vét kim loai trong cac d6i twong moi
treong [1, 2].

Bai bao nay dé cap dén cac két qua nghién ctu xac dinh ham luong vét Pb
bang ki thuat von-ampe hoa tan anot xung vi phan két hop st dung dién cuc BiFE
trong nén dém axetat (pH=6).

2. PHUONG PHAP NGHIEN CUU
2.1. Héa chat va thiét bi

Cac hoda chat duoc sit dung la hoa chat tinh khiét phan tich caa hang Merck,
gom: CHsCOONa, CHsCOOH, HNOs, NaOH, NaCl, Na:SOs, HCl, Bi", Pb", Zn", Cd",
Co", Ni", Triton X-100,.... Nudc cat hai lan (Fistream Cyclon, England) dwgc st dung
dé pha ché hoa chat va trang, rita cac dung cu thuy tinh.

May phan tich dién hoa CPA-HH5 Computerized Polarography Analyzer, Viét
Nam
( Khoa Héa - Truong DPHKH Hué); Hé gom 3 dién cuc: Dién cuc dia rdn than thuy
tinh, duong kinh 2,8 + 0,1mm, dién cuc so sanh Ag/AgCl/KCI 3M va dién phu tro day
Pt. Mdy do pH ctia hang Mettler Toledo.
2.2. Chuan bi dién cwc 1am viéc BiFE in situ

Dién cuc dia ran than thuy tinh dwoc mai bong véi bot nhom oxit chuyén dung
c6 kich thude hat 0,2 um, sau do rira sach bfing etanol va nudc roi dé khod tu nhién &
nhiét do phong.

Dién cyc BiFE in situduoc tao ra ngay trong dung dich nghién cttu (chita Bi™,
Pb" va dém axetat pH= 6). Trong giai doan dién phan dung dich ¢ thé va ¢ thoi gian
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xac dinh, Bi" bj kht* tao thanh Bi kim loai bam trén dia rin than thuy tinhva dong
thoiPb" ciing bi khit thanh Pb bam 1én bé mét dién cwec WE.

2.3. Tién trinh ghi dwong von-ampe hoa tan

Cho dung dich nghién ctru (chita Bi', Pb" va dém axetat véi pH=6) vao binh
dién phan chita ba dién cuc (dién cuc dia rn than thay tinh, dién cyrc so sanh va dién
phu trg). Tién hanh dién phan dung dich nghién cttu ¢ thé dién phan -1200 mV (Eap),
trong khoang thoi gian dién phan 120 s (tap). Trong giai doan dién phan, dién cic quay
véi téc dd khong doi (w) va luc nay, Bi kim loai bam trén bé médt dién cuc tao ra dién
cwe mang BiFE in situ va dong thoi Pb duoc lam giau trén bé mat dién cuc. Két thuc
giai doan lam giau, ngting quay dién curc 10 - 15 s (trest) va tién hanh quét thé bién thién
tuyén tinh theo thoi gian véi téc d¢ khong d6i theo chiéu anot (ttr -1200 dén +200 mV)
va dong thoi ghi tin hiéu hoa tan bang ki thuat von-ampe xung vi phan véi cac thong
s0 ky thuat thich hop, thu duwgc duwong von-ampe hoa tan c6 dang dinh. Két thuc giai
doan hoa tan, tién hanh lam sach bé méat dién cuc theo kiéu hai giai doan nhu sau: 4p
1én dién cyc thé -1200 mV (Edeant) trong thoi gian 30s (teeant), lc nay cac kim loai (Pb, Bi
va cac kim loai tap chat khac néu cd...) bi khit va bam lén bé mat dién cuc. Sau d6 dua
thé dién cuc dén thé +200 mV (Ecdean2) trong thoi gian 30s (tean2) d€ hoa tan hoan toan Bi
cung cac kim loai khac c6 mat trén bé mat dién cuec.

Cudi cung, xac dinh Ep va I, cua Pb" tir cdc duong von-ampe hoa tan thu dugc.
Puong von-ampe hoa tan ctia mau trang 1a mau dugc chuan bi tir nudc cat, c6 thanh
phan tuwong tw nhuw dung dich nghién cttu, nhung khong chira Pb" dwoc ghi twong tu
nhu trén. Tién hanh dinh lwong Pb bang phuong phéap thém chuan (3 - 4 Tan thém).
Toan bd qua trinh ghi duong von-ampe hoa tan va xac dinh Ej, I, déu duoc thuc hién
trén may phan tich dién héa CPA-HH5 theo mot chuong trinh phan mém da 1ap san.

3. KET QUA VA THAO LUAN
3.1. Anh huéng ctia pH

Diéu chinh pH ctia dung dich nghién cttu bang dung dich NaOH 1M. Két qua
cho thay, pH tut 4 - 6 thi I ctia Pb tang dan, dén pH tr 5 - 6 thi I, ¢ tang nhung khong
dang ké&. O nhitng pH > 7, I, ctia Pb giam manh (hinh 1). Nén khoang pH thich hop 1a
5+6.
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Hinh 1. Anh huong cta pH dén Iy cia Pb

biéu kién thi nghiém (DKTN): Nong d6 [Bi™] = 300 ppb; [Pb] = 10 ppb; thé dién
phan Eap= -1200 mV; thoi gian dién phan te=120 s; tdc dd quay dién cuc ©=2000
vong/phat; ky thuat von-ampe xung vi phan (DP); bién d¢ xung AE =25 mV; budc thé
Usiep=10 mV; £=50 Hz; t6c dd quét thé v = 25mV/s; khoang quét thé Erange= -1200 + +200
mV; lam sach dién cuc & Edeani= -1200 mV; tceani= 30 s va Edeano= +200 mV; tdean2= 30 s ;
thoi gian lam sach tcean=30 s.

3.2. Anh hudng ctia nong d6 Bi! dén dién cwc BiFE in situ

Tién hanh nghién ctu anh hwong ctia nong do Bi™ trong khoang 100 + 1000
ppb, & mdi ndng d6 Bi ghi 14p lai 4 duwong von-ampe hoa tan (n=4), thu dwogc cac két
qua ¢ hinh 2. Ta thdy, khi [Bi"] ting trong khoang 100 + 300 ppb, I, ctia Pb déu ting. O
nhttng [Bi"] = 300 + 1000 ppb, thi I, ctia Pb thi giam. Nén [Bi"] duwgc chon 1a 300 ppb.
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Hinh 2. Anh huéng cta [Bi™] dén Ip ctia Pb.
© DKTN: [Pb"] = 10 ppb; pH = 6; Cac PKTN khac nhur ¢ hinh 1.
3.3. Anh hwdng ctia thoi gian dién phan
Thoi gian lam giau c6 anh huwong rat 16n dén tin hiéu hoa tan ctaa chat phan
tich. Néu thoi gian dién phan (tep) ngan, thi chat can phan tich chua duoc tap trung hét
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lén bé mat dién cuc, lam giam d6 chinh xac cua phép do, con néu tang thoi gian dién
phan mot cach khong can thiét thi sé lam giam d¢ lap caa phuong phap. Khi tang thoi
gian lam giau thi tin hiéu hoa tan ting, ¢ thoi gian 1am giau 16n, bé mét dién cuc bi bao
hoa chat phan tich thi tin hiéu hoa tan tang khong dang k€. Chinh vi th€ viéc khao sat
thoi gian lam giau nham muc dich chon ra thoi gian thich hop ma tai d6 dap ting dwoc
yéu cau la tin hiéu hoa tan cao. Tién hanh khao sat tap trong khoang 30 +180 s véi dung
dich chtta 10 ppb Pb! va xay dung phuong trinh hdi quy tuyén tinh biéu dién mdi
teong quan gitta Iy va tep thu dwgc phuong trinh: Iy, Pb = (-0,27 + 0,20) + (0,029 + 0,001)
tap voir =0,993, p <0,0007.

Két qua cho thay khi tang tap= 30 +180 s thi Ip ctia Pb tang do thoi gian dién
phén cang lau thi cung vdi sy hinh thanh dién cuc lugng chat duoc tich lay lam giau
trén bé mat dién cuc cang 1on, dong thoi c6 su twong quan tuyén tinh tot gitta Ip va tap
vOi reo = 0,993. Tuy nhién, khi tep tdng, s€ lam tang thoi gian phan tich va dong thoi, cé
thé tich lay thém cac kim loai can tré khac.Do vay thoi gian phéan tich 120 s dwoc chon
cho cac khao sat tiép theo.

3.4. Anh hwéng ctia téc d6 quay dién cuc

T6c dd quay dién cuc WE (w) la diéu kién thuy déng hoc quan trong, anh
hudng dén sw chuyén khoi (Mass - Transfer) va do d6 tac dong dén qua trinh dién
phan lam giau. Két qua khao sat anh huong ctuia w trong khoang 1600 + 2800 vong/phut
(rpm) & cac PKTN thich hop cho thdy: O w 16n hon 2000 rpm, I, ctia Pb ¢6 xu thé giam
dan va d6 14p lai ctia Ip kém hon: Trong khoang w = 1600 — 2000 rpm, RSD ddi véi Pb
twong tng 1a 0,3 + 1,7% (n =4). Khi tadng w s€ tang su chuyén khoi, nhung khi két thuac
giai doan dién phan va chuyén sang giai doan hap phu lam giau, néu w 16n sé lam cho
dung dich (16p mang) sat bé mat WE van chuyén dong theo quén tinh va do vay, c6 thé
lam giam hiéu qua giai doan hédp phu, dan dén lam giam Ip. Do vay, c6 thé chon gia tri
w =2000 rpm la thich hop.

3.5. Anh huéng ctia bién d6 xung vi phan

Trong ky thuat Von-Ampe hoa tan, bién d6 xung anh huéng dén gia trj tin hiéu
Ip. Bién d0 xung tang thi tin hiéu I, tdng, nhung ban chiéu rong ctia pic cling tang va do
dé lam giam do phan giai pic, cho nén trong thuc t€ phan tich nguoi ta thuwong chon
gia tri AE ttr 10 dén 100 mV.Tién hanh xay dung phuwong trinh hoi quy tuyén tinh biéu
dién mé&i twong quan gitta Ip va AE thu dwoc phurong trinh: Ip, Pb = (0,647 + 0,212) +
(0,027 +0,004) AE, véi r = 0,935; p < 0,0005.

Két qua cho thdy khi tang AE = 10 + 80 mV thi I, cia Me déu tang, bé rong ctuia
chan pic tang, dong thoi cd su twong quan tuyén tinh tot gitta I, va AE: r = 0,935. Tai
AE= 50 mV, pic nhon va can d6i. Vi vay, chon gia tri bién d6 xung 1a 50 mV cho nhing
khao sat tiép theo.
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3.6. Anh hudng ctia tdc do quét

Tién hanh khao sat anh huong ctia téc d6 quét thé bang cach ghi do dong Von-
Ampe hoa tan cua dung dich chita: [Pb"] = 10 ppb vdi cac DPKTN: [Axetat] = 0,1 M
(pH=6); Edaep = -1200 mV; v = 25 mV/s; taep= 120 s; khoang quét thé (-1200 mV + + 200
mV); bién d6 xung 50 mV, thay doi téc do quét thé tir 15 mV/s dén 30 mV/s. Két qua
cho thdy tdc d6 quét thé v =15 + 25 mV/s, thi I, cta Pb tdng nhung v =25+ 30 mV/s, I,
cua Pb giam. Mat khac, khi quét thé véi téc d¢ nhanh thi duong nén bi nang lén va
khong can déi. Do d6, d€ thuan tién cho qua trinh do, chon t6c d6 quét la 25 mV/s cho
cac khao sat tiép theo

3.7. Anh hudng ctia thoi gian 1am sach

Sau khi két thtic giai doan hoa tan, thi tién hanh lam sach trong thoi gian teean &
dinh. Tién hanh khao sat thoi gian lam sach taean= 30 + 120 s. Chung tdi tién hanh ghi
duong von-ampe hoa tan ctia Pb. Két qua khao sat anh huong ctia taean cho thdy, khi
taean = 30 + 120 s thi I cua Pb tiang. Do d6, d€ thuan tién cho qua trinh phan tich, chon
teean 12 30 s cho cac khao sat tiép theo.

3.8. Anh hudng ctia ché @6 1am sach bé mit dién cuc

Tién hanh khao sat ché d¢ lam sach dién cyc ¢ cac treong hgp: Khong lam sach
bé mat dién cuc, lam sach dién cuc 1 giai doan (két thuc phép ghi duong von-ampe hoa
tan, dua thé€'lén dién cuc lam viéc dén +200 mV trong 30 s d€ hoa tan Bi va cac kim loai
khac trén bé mat dién cuc) va lam sach dién cuc 2 giai doan (nhw da dé cap 6 muc 2.3),
két qua dugc thé hién 6 bang 1.

Bang 1.Anh huong cua ché d6 1am sach dién cuc dén I, ctia kim loai (n=7)®
Pb
Ip, HA | RSD, %
Khong lam sach bé mat 1,768 11,7
Lam sach dién cuc 1 giai doan | 2,230 3,5

Ché do lam sach bé mat

Lam sach dién cuc 2 giai doan | 2,269 1,1

O] trong bang la gid tri I, trung binh thu dwoc cia 7 phép do lap lai (n = 7). DKTN: [Pb"] =10
ppb. Cic DKTN khic nhw ¢ hinh 1.

Cac két qua thu duoc & bang 1 cho thay: Lam sach bé mat dién cuc theo kiéu 2
giai doan cho dong dinh hoa tan (Ip) cao hon va d¢ lap lai ctia I tot hon so véi kiéu lam
sach 1 giai doan. Do d6 chon ché€ do lam sach 2 giai doan cho khao sat tiép theo.

3.9. Anh hwdng ctia cac chit can tré

Anh huéng ctia cdc chat can trd dén tin hiéu hoa tan Pb duoc danh gid qua d6
sai léch ctia dong dinh hoa tan ctia Pb khi ¢6 mat chat can trd trong dung dich nghién
cttu so voi khi khong c6 mat chét can trd. Do sai léch cua dong dinh hoa tan (RE, %) d6
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duoc tinh theo cong thitc: RE (%) = (I% -Ip)* 100/1%.Trong do, 1% la dong dinh hoa tan
khi chwa c6 mat chat can trd trong dung dich; Ip 1a dong dinh hoa tan khi c6 mat chat
can tro trong dung dich véi nong do xac dinh. Mat khéc sai s6 tuwong d6i cua thi
nghiém cho phép (RE1, %) duoc tinh theo cong thitc: REn (%) = €* 100/Xts voi € la
bién gidi tin cay va Xrs la gia tri thuc cta chdt phan tich. Néu RE < REm thi két qua thi
nghiém dwgc chdp nhan.

Anh hwong ciia Cu" ddi véi Pb"

Dé€ khao sat anh hwong cua Cu® d6i voi PbY, ¢6 dinh [Pb"] = 10 ppb, thém dan
Cu v6i nong d6 tang dan tir 10 + 40 ppb, ghi dong Von-Ampe hoa tan trén nén dém
axetat. Két qua thu duwoc théhién 6 Bang 2.

Bang 2. Két qua khao sat anh hudng caa Cu” d6i v6i Pb!!
[Cu"], ppb 0 10 20 30 40
Ip1, (Pb), HA 3,131 1,526 0,463 0,260 0,165
Ip2,(Pb), HA 3,079 1,567 0,460 0,236 0,201
Ips, TB (Pb), pA | 3,105 1,547 0,462 0,248 0,183
RE, % 0 16,8 3,9 61,6 122,7
RE, % 0 50,2 85,1 92 94,1

Két qua o Bang 2 cho thdy, sy ¢6 madt cua Cu" trong dung dich da lam giam
manh I, caa Pb" ngay ca khi néng do cua chung twong duong nhau. Khi luong
Cu/Pb™> 3, d¢ sai léch cua dong dinh hoa tan > 90 %.

Anh hwéng ciia Zn" d6i v6i Pb"

Tién hanh ghi tin hiéu hoa tanlycua dung dich chira [Pb"] = 10 ppb va [Zn"] tang
dan ttr 10 + 80 ppb. Két qua thu dwgc thé hién ¢ Bang 3.

Bing 3.Két qua khao sat Anh hwdong cta Zn! d6i v6i Pb!

[Zn"], ppb 0 10 20 30 40 50 60 80

Ip1, (Pb), HA 1,525 | 1,915 | 2,038 | 2,024 | 2,026 | 1,988 | 1,985 | 1,977

I2,(Pb), uA 1,633 | 1,963 | 2,085 | 2,070 | 2,032 | 2,001 | 2,002 | 2,027

I,, TB(Pb), pA | 1,579 | 1,939 | 2,062 | 2,047 | 2,029 | 1,995 | 1,994 | 2,002

REm, % 0 15,7 14,4 14,5 1,8 4,1 54 15,7

RE, % 0 22,8 30,6 29,6 28,5 26,3 26,3 26,8

Tt bang 3 ta thay,khi [Zn"]/[Pb"] = 1, thi Zn gay anh hwong dén tin hiéu hoa tan
I cta Pb, d¢ sai 1éch RE (%) 16n, ltic nay Zn anh hudng dén Iycua Pb.

Anh hwéng ciia Co" d6i véi Pb"

Tién hanh khao sat anh huong ctia Co' dén I, ctia Pb" véi nong do Co" trong
khoang 5 + 60 ppb, dung dich chtra 10 ppb Pb" thu dwgc cac két qua ¢ Bang 4.
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Bdng 4. Két qua khao sat anh huong cua Co! d6i véi Pb!
[Co"], ppb 0 5 15 30 45 60
Iy, (Pb), pA [ 1,998 | 2,082 | 1,634 | 1,027 | 0,853 | 0,750

I2,(Pb), pA | 2,083 | 2,130 | 1,810 | 1,111 | 0,881 | 0,871
I, TB(Pb), A | 2,041 | 2,106 | 1,722 | 1,069 | 0,867 | 0,811
RE, % 0 145 | 64,7 | 496 | 20,7 | 952
RE, % 0, 32 | 156 | 476 | 57,5 | 60,3

Tir két qua Bang 4 cho thdy, khi [Co"] > 15 ppb, I, ctia Pb méi bat dau bi anh
hudng, Vay, khi c6 mat Co" trong dung dich thi Co gay anh hudéng manh dén tin hiéu
hoa tan I, ctia Pb.

Anh hwéng ciia Nit doi v6i Pb

Tién hanh ghi duwong von-ampe hoa tan anot cua Pb" vdi nong do Ni trong
khoang 5 + 60 ppb. Cac két qua thu dugc thé hién ¢ Bang 5.

Bang 5.Két qua khao sat anh hudng cua Ni' d6i voi Pb!

[Ni"], ppb 0 5 15 30 45 60
Ipy, (Pb), pA | 2,258 | 2,338 | 2,318 | 2,195 | 1,743 | 1,395
Ip2,(Pb), A 2,213 | 2,316 | 2,317 | 2,188 | 1,725 | 1,393

I,, TB(Pb), uA | 2,236 | 2,327 | 2,318 | 2,192 | 1,734 | 1,394

RETN, % 0 6,2 0,4 2,0 6,7 0,6

RE, % 0 4,1 3,7 2,0 22,4 37,6

Két qua ¢ Bang 5 cho thdy, khi [Ni"] >15 ppb anh huéng manh dén tin hiéu hoa
tan ctia Pb (RE = 3,7 % > REm= 0,4 %).
Anh hiweong cua chit hoat dong bé mat

Triton X-100 (polyetylen glycol mono [p - (1,1,3,3-tetramethylbutyl) phenyl]
ether) 1a chat hoat dong bé mat tong hop khong ion dién hinh, né thuong duoc dung
khi khao sat anh hudng cua cac chat hoat dong bé mat dén phuwong phdp von-ampe
hoa tan.

Chung t6i tién hanh khao sat anh huong cua Triton X-100 trong khoang nong
dd 10 + 150 ppb voi dung dich chita 10 ppb Pb.Cac két qua thu duoc thé hién 6 Bang
6.

Bdng 6. Két qua khao sat anh hudng cta Triton X-100 d6i véi Pb!

Triton X-100, ppb 0 10 20 30 50 70 100 150
Ip1, (Pb), A 2,147 | 2,220 | 2,289 | 2,401 | 2,442 | 2,516 | 2,593 | 2,460
I, (Pb), LA 2,180 | 2,246 | 2,376 | 2,433 | 2,478 | 2,563 | 2,594 | 2,444

I, TB(Pb), uA 2,164 | 2,233 | 2,333 | 2,417 | 2,460 | 2,540 | 2,594 | 2,452
RETN, % 23,9 8,5 9,1 10,7 0,3 4,0 23,9 8,5
RE, % 0 3,2 7,8 11,7 13,7 17,4 19,9 13,3
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Két qua khao sat anh huong ctia Triton X-100 ¢ Bang 6 cho thdy, khi nong do
Triton X-100 > 30 ppb, anh huong dén I, cia Pb. Nhu vay, nhat thiét phai loai trir cac
chat hoat dong bé mét va cac chat hitu co khac c6 mat trong mau nude truede khi tién
hanh dinh lwong bang cach phan htiy mau véi hdn hop axit hodc chiéu tia UV trong 60
phtt (hodc nhiéu hon tity thudc tinh chat ctia mau) dé loai bo anh hudéng ctia cac chat
hoat dong bé mat.

3.10. D¢ 1ap lai, d6 nhay, gi6i han phat hién va khoang tuyén tinh

11 -

10 4

Ip=(0.4+0.1)+(0.22+0.01).C
r=0.995

9
8

7

Ip/pA
o B N W A 00O N ©

30

[/ uA

-0.8 -0.7 -0.6 -0.5
E/V

Hinh 3.Céac duong von-ampe hoa tan ctia Pb ting vé6i [Pb!] tang dan la 2,5; 5; 7,5;10; 15; 20 va 25
ppb; duong héi quy tuyén tinh biéu dién sy phu thudc gitra Ip va [Pb1]

- D§ lgp lgi: Ky thuat von-ampe hoa tan anot xung vi phandat dwoc do lap lai t6t
v0ilp: RSDrb 1a 1,6% (n = 8) & DKTN ([Bi"] = 300 ppb; [Pb"] = 10 ppb, [Axetat] = 0,1M;
pH = 6; Eap=-1200 mV; tap = 120 s; o= 2000 rpm; v = 25 mV/s; AE = 50 mV; Erange = -1200
mV ++200 mV)

- D¢ nhay: D6 nhay duoc danh giad qua do doc (b) cua duong hoi quy tuyén tinh
gitta I va [Pb"] trong khoang [Pb"] =2,5 - 25 ppb. O c4c diéu kién thi nghiém thich hop
(néu 6 hinh 3), ky thuat nay dat dugc d¢ nhay kha cao, khi xac dinh Pb, cu thé 0,22 +
0,01 pA/ppb.

- Khodng tuyén tinh: Trong khoang nong d¢ [Pb"] =2,5 - 25 ppb, gitta I, va [Pb"]
c6 tuwong quan tuyén tinh t6t véi R 2 0,995 (hinh 3). Trong khoang nong do do, ky thuat
nay cling dat duoc tuwong quan tuyén tinh tot véi R > 0,995. Két qua xac dinh LOD va
ap dung hoi quy tuyén tinh cho thay, 6 cac PKTN thich hop, ky thuat von-ampe hoa
tan anot xung vi phanxac dinh Pb dat duwoc LOD thap (2,78 ppb).
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4. KET LUAN

Ky thuat von-ampe hoa tan anot xung vi phan dwgc st dung d€ khao sat cac

diéu kién thi nghiém véi muc dich xac dinh ham lwgong vét Pb! bang dién cyc lam viée

BiFE in situ trong nén dém axetat. Phuwong phap nghién ctru dat duoc duoc do lap lai

tot, d6 nhay cao (LOD thap). Song, d€ ap dung phuong phap vao phan tich luong vét

Pb! trong cac mau thuee t&, nhat thiét phai kiém tra d6 ding va do lap lai ctia phuong

phap d6i véi cac mau do.
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STUDY ON DETERMINATION OF LEAD TRACE BY DIFFERENTIAL PULSE
ANODIC STRIPPING VOLTAMMETRY TECHNIQUE WITH IN SITU BISMUTH
FILM ELECTRODE
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ABSTRACT

In situ bismuth film electrode (BiFE) prepared on glassy carbon disk surface was
used as working electrode by differential pulse anodic stripping voltammetry (DP-
ASV) for the determination of lead (Pb) in acetate buffer (pH = 6). The influence
factors on Pb stripping peak current (Ip) such as: Bi' concentration, pH, deposition
potential and deposition time, the electrode rotating speed, interferents... were
also investigated. At the deposition potential of -1200 mV, the deposition time of
120s and other appropriate experimental conditions, the method gained high
sensitivity (0.22 + 0.01pA/ppb), good reproducibility of the Ip: RSD = 1.6% (n = 8),
low detection limit (3c) (2.78 ppb); linear correlation between the Ip and the metal

concentration was good in the range of 2.5 — 25 ppb (R > 0.995).

Keywords: Bismuth film electrode, differential pulse anodic stripping

voltammetry.
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