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SUMMARY

STUDY ON DETERMINATION OF ZINC TRACE BY ANODIC STRIPPING
VOLTAMMETRY WITH BISMUTH FILM ON PASTE NANO CACBON ELECTRODE

A bismuth film plated in situ at a nano carbon paste support was tested as a novel. This new
electrode was used for determination of zinc (Zn) traces in an acetate buffer (pH = 4.5). The
metal ions and bismuth were simultanously deposited by reduction at Eq,, -1.4V. Interference
of the factors such as supporting electrolytes, Bi*" concentration, deposition potential (Edep),
deposition time (tu,), sensitivity, limit of detection (LOD) on stripping of tin were
investigated. Under suitable conditions ( buffer acetate pH = 4.5, deposition at -1.4V for
120s), the 3o detection limit is 0.5ppb for Zn’" (R = 0,994). Finally, BiF/NCPE's were

successfully applied to the determination of Zn in the seawater samples.

1. MO PAU

L6p vo trai dat chira khoang 0,012% kém
(tinh theo khoi lirong), ton tai chi yéu trong
khoang vat, du6i dang hop chit véi luu
huynh. Ham luong k&m trong dit dao dong
tir 10-300 mg/kg, ndng do trung binh trong
nude ngot 1-10 g/L, trong nude ngam it khi
vuot qua 50 ug/L [1].

K&m tir nu6e thai ciia qué trinh san xuét

thAm nhdp vao ngudn nudc mat. Nudc thai
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sinh hoat chira 0,1-1 mg/L. M{t sb thuc vat
va dong vat c6 kha nang tich tu kém, no
gdy doc dbi voi rong tao bién & ndng do
thdp 0,1-1 g/L.[1]

K&m 13 mot nguyén té vi luong c6 mit
trong thanh phan cua trén 70 enzym trong
co thé ngudi. NO cé vai trd quan trong
trong qua trinh tdng hop protein, ciu tao va
hoat dong ctia mang sinh hoc cling nhu hoat

dong cua cac co quan cam giac.



Dbi v6i ngudi trudng thanh, lwong kdm co
trong co thé vao khoang 2 g. Cic enzym
chira kém ton tai trong hau hét & cac bod
phan cua co thé. K&m c6 chi yéu trong 2
loai enzym la cacboxylpeptidaza A va
cacboanhidraza c6 tac dung xuc tic cho
phan tng thay phéan lién két peptit trong
phan tu protein.

K&m v6i ndng do cao s& c6 anh hudong dén
su phat trién binh thudng cua co thé, lidu
lwong tdi da cho phép ddi v6i ngudi 1a 1
mg/kg thé trong. Muc cho phép trong murdc
ubng theo TCVN 1a 1 mg/L .

Trong cac cong trinh dd duoc cong bd [2,
3...], phuong phip Von-Ampe hoa tan
anot dugc sir dung chu yéu dé xac dinh ham
lwong cac kim loai trong cac ddi tugng moi
truong, sinh hoa, nude, dét..., Phuong phap
Von-Ampe hoa tan hip phu c6 do nhay va
dd chon loc cao, gidi han phat hién thép
nhung dbi twong ap dung hep, chi yéu dé
xac dinh ham lugng kim loai trong nudc tu
nhién. Hau hét cac nghién ctru déu st dung
dién cuc giot treo thuy ngan (HDME) [7, 9]
hodc mang méng thuy ngan (MFE). Tuy
nhién do ddc tinh cao ctia thiy ngan, nén
dién cuc thiy ngan khong thich hop cho
phan tich tai hién truong. Do d6 xu hudng
hién nay trén thé gidi cac nha khoa hoc cb
tim kiém nhimg vat liéu méi dé thay thé
thily ngan dung lam dién cuc lam viéc [4, 5,
6, 8, 10, 11]. Wang.J (Pai hoc Chicago,
M5) [11] d3 thanh cong trong qué trinh ché
tao ra dién cuc mang bitmut trén dién cuc
nén glassy cacbon, tng dung dé xac dinh
Pb,Cd, Zn, Cu, Co, Ni trong cac dbi tuong
moi truong. Economou [10] cling trng dung
dién cuc mang bitmut dé xac dinh ham

lwong Ni va Co. Hutton [6] va Tran

Chuong Huyén [5] ciing dd nghién ctru dién
cuc Bi phén tich vét cac cht bang phuong
phap Von-Ampe hoa tan. Hoang Thai Long
va cong su da nghién cuc phat trién dién
cuc mang Au ex situ hoat hoa dé xac dinh

" thu dwoc nhitng két qua kha

lwong vét As
quan [8].
Trong bai bdo ndy chung toi trinh bay két
qua nghién ctru loai dién cuc mdi mang
bitmut trén nén dién cuc paste nano cacbon
(BiF/NCPE) d xac dinh luong vét kém
(Zn) trong mau nude bién.

2. THUC NGHIEM

2.1. Thiét bi, dung cu va héa chit

2.1.1. Thiét bj va dung cu

Hé théng thiét bi phan tich cuc phd
Metrohm 663 VA Stand Computrace
(Metrohm, Thuy S§) gdm may do, binh
dién phan va cac dién cuc gém: dién cuc
lam viéc 1a dién cuc BiF/NCPE (d = 3,0 +
0,1mm), dién cuc so sanh Ag/AgCl/ KCl
3M va dién cuc phu trg Pt.

- May siéu am

-Can phan tich AB204-S (= 0,Img) (
Mettler Toledo, Thuy S§). May cat nudc
hai 1in Aquatron (Bibbly Sterilin, Anh).
Thiét bi loc nude siéu sach EASY pure RF
(Barnstead, M¥). Micropipet cac loai: 0,5 +
10uL; 10 = 100uL; 100 + 1000uL. Cac
dung cu thiy tinh: binh dinh mirc, buret,
pipet, cbc thay tinh loai nhé, ...

2.1.2.Héa chit

- Dau Nujol (M¥); tricrizyl photphat (M¥);
polimetyl siloxane ( Nhat)

- NaCH;COO(Merck); CH;COOH (Merck);
Cacbon nano (Nhat); KCl, KBr, KSCN
(Merck); cac dung dich lam viéc cua cac kim
loai B, Hg, Pb*, Cd*, Cu*, Zn",
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In*"...dugc pha tir dung dich chuin gbc co
ndng d6 1000ppm st dung cho AAS.
- Nude cat sir dung 13 nude cat hai 1an da
duoc loc qua thiét bi loc nudce siéu sach (D
=0,2um).
- Dung dich dém axetat 0,1M (pH = 4,5)
duoc pha tr hon hop dung dich
NaCH;COO 1M va CH;COOH 1M.
- Dung dich mubi KCI 0,1M, KBr 0,1M,
KSCN 0,1M, duogc pha loang tir cac dung
dich KCI 1M, KBr 1M, KSCN 1M.
2.2. Chuén bi dién cuc 1am viée (WE)
2.2.1. Chuén bj dién cwc nén(NCPE)
Pién cuc nén duoc ché tao béng cach nhoi
b6t nhdo nano cacbon vé&i dung dich
tricrizyl photphat theo ti 18 khéi luong 6: 4
vao dng teflon dai 52mm, duong kinh trong
(3 + 0,1lmm), phan trén c6 gin diy kim
loai dé két néi vao thiét bi nhu mot dién
cuc lam viéc.
2.2.2. Tao mang bitmut trén bé mit dién
cwc nén paste nano cacbon (BiF/NCPE)
Mang bitmut co thé dugc tao ra theo
kiu in situ hodc ex situ: Kiéu ex situ bang
cach dién phan dung dich Bi** ¢6 ndng d6
thich hop & thé va thoi gian xac dinh véi
dién cuc paste nano cacbon (NCPE) quay
v6i tbe do khong d6i. Sau do6 tia rira WE
can thin bang nudc cat rdi nhung WE vao
dung dich nghién ctru; Kiéu in situ bang
cach dién phan ddng thoi dung dich Bi*'
véi dung dich nghién ctru. Trong bai bao
ndy ching t6i nghién ctru theo kiéu in situ.
2.3. Tién trinh phan tich
Lay 10ml dung dich nghién ctru chira Zn**
trong nén dém axetat 0,1M (pH = 4,5) vao
binh dién phan cua thiét bi phan tich.
Nhing hé dién cuc vao dung dich, dién

phan 1am giau & thé -1,4V trong thoi gian
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120s, quay dién cuc voéi tde d6 2000 rpm.
Khi két thic giai doan dién phan lam giau
nging quay dién cuc dé dung dich yén tinh
trong vong 15s, sau d6 quét thé theo chiéu
duong tir -1,4V dén +0,3V ghi do phd db
Von-Ampe hoa tan xung vi phan cua Zn,
toc d6 quét thé 30mV/s, bién do xung U,y
=50mV, bé rong xung tye, = 0,3s, bude thé
Ustep = 6mV.

3. KET QUA VA THAO LUAN

3.1. Pwong Von-Ampe vong cia kém &

cac nong do khac nhau
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Hinh 1. Duong Von-Ampe vong cua kém &
cdc nong dj khac nhau PKTN: [Zn®'] tir
10ppb + 60ppb ; [Bi"'] = 400ppb;

Euep = -1,4V; t4ep, = 30s; v = 100mV/s;

E ange = -1,4+-0,6 v; @ = 2000 vong/phuit.
Qua két qua thu duoc & hinh 1 cho thiy khi
tang ndng d6 k&m theo ti 18 tuyén tinh thi I,
cling ting tuyén tinh. Dong thoi phd dd thu
dugc tuyén tinh thuin nghich ca khi quét
theo chiéu anot va catot. Didu nay chimg t6
hoat tinh dién hoa ctua Zn*" trén BiF/NCPE

1a rat tét.

3.2. Anh hwéng cia ndng dé Bi**

Khao sat anh hudng ciia ndng do Bi*' trong
khoang ndng do (0,0 - 400ppb) dén I, cla
Zn*" thi ta thu dugc két qua l1a: [Bi¥'] =



200ppb 1a thich hop vi I, (Zn) dat duoc gia
tri 1on nhit va do lip lai tét nhét.

3.3. Anh huwéng cia téc do quay dién cuc
1am viéc (w)va toe dd quét thé (v)

Khao st tbe d6 quay dién cuc trong khoang
(0,0- 3000 rpm). Két qua cho thiy toc do
quay dién cuc ® = 2000 rpm thi dong dinh
hoa tan I, cua Zn lén nhét, néu tdc do quay
dién cuc 16n hon 2000 rpm thi cé thé 1am
bong 16p nano cacbon & bé mat dién cuc
lam giam tin hiéu phd dod I, cia Zn. Do
vay o = 2000 rpm dugc chon cho cac thi
nghiém tiép theo.

Khao sat tbc do quét thé tir 0-300mV/s cho
thy téc do quét v =100mV/s cho gié tri I, ciia
Zn t6t nhit.

3.4. Anh hwéng cia thé dién phan (Eacep )
va thoi gian dién phin lam giau (t,,)

Khi ting thé dién phan lam giau tir -1,1V
dén -1,4V thi dong dinh hoa tan cua Zn
tang tuyén tinh (hinh 2.b). Do d6 Egep = -
1,4V duoc chon cho nghién ctru tiép theo.
Két qua thi nghiém & hinh (2.a) cho thay,
trong khoang thoi gian dién phan lam giau
30 + 210s thi I, ciia Zn ting tuyén tinh. Tuy
nhién dé rat ngin thoi gian phén tich chung
to1 lua chon te, = 120s cho cac thi nghiém
tiép theo.

Hinh 2. a. Thoi gian dién phan lam giau

-l

Tedengen()

Hinh 2.b. Thé dién phdn lam gidu
3.5. Anh hwéng ciia cac ion can tré
pé nghién ctru sy c6 mat cua mot s6 ion co
kha nang gdy can tré dén tin hiéu I, cua Zn,
ching t6i tién hanh nghién ciru mot sb ion
thuong di kém voi Zn trong mdi truong
nuée bién 1a ion Pb, Cd, Cu, Ni, Co, Fe.
Qua két qua nghién ctru cho thiy chi c6 ion
Cu?" khi ham lwong 16n hon 50 ldn ham
lwong cia ion Zn®* thi gdy anh huéng dén
tin hiéu hoa tan cua kém. D& han ché sy
anh huéng cua Cu d6i voi tin hidu hoa tan
ctia Zn chang t6i thu hep khoang dién hoat
tlr -1,4V dén -0,8V. Sy ¢6 mit cua ion Cu*’
s& khong anh hudéng dén tin hiéu hoa tan
cta Zn. Cac cation Pb*", Cd*" ndng d6 16n
hon 100 1an thi I, cia Zn giam khoéang tir
(20,3% -31,6%). Tuy nhién trong nudc bién
thanh phin ciia Cd va Pb bé hon rat nhiéu
so v&i Zn, nén su anh huong cua Cd va Pb
dén tin hi¢u I, ciia Zn la khong déng ké.
Céc cation Ni, Co, Fe thi 1on hon 500 1an
c6 thé 1am giam tin hi¢u I, cia Zn khoang
10,3%.
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3.6. Khoéng tuyén tinh, d¢ lip lai va gi6i
han phat hi€n ctaa phép do
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Hinh 3.a. Phé do ghi do dong pic ciia Zn
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Hinh 3.b. Do thi dwong chudn ciia Zn
trong khodng nong dé (0-15ppb)
3.7. Phén tich miu nwéc bién
Ap dung phuong phap DP- ASV sir dung
dién cyc BiF/NCPE v6i céc diéu kién thi
nghiém thich hop d3 xac 1ap duoc dé phan
tich trong mau nudc bién ¢ Binh Dinh.

Cac mau nudc duge léy tai cac dia diém
khac nhau & viing bién tinh Binh Dinh béang
cac dung cu iy miu chuyén dung. Mau sau
khi ldy duoc xtr 1y so bo bang dung dich
axit HNOsz 20%. Sau d6 dugc bao quan ¢
nhiét 6 4-10°C, mang vé& phong phan tich
va xu 1y loc qua siéu loc ¢6 kich thude cd
0,45 £ m va dich loc thu duoc dem chiéu
qua UV, sau d6 phan tich trén hé thiét bi
phan tich cuc phd 663 VA Metrohm.

Két qua phan tich miu nudc bién & cac dia
diém khac nhau & khu vyc bién tinh Binh
Pinh cho théy ham Iugng ctia Zn ¢ khu vuc
Cang bién Quy Nhon 14 cao nhat (12,30 +
0,22) va thip nhit 1a ¢ khu vic Hon Kho
(5,67+0,24). Ham lugng Zn & vung cang
bién Quy Nhon 16n hon so véi cac dia diém
khac 14 do & khu vuc ndy hing ngay c6 su
luu thong cua tau ca ngu dan va cac tau 16n
cho hang hoa cua cac nudc da thai ra moi
truong mot lugng Zn va phan tan trong
nude bién. Nén & ving bién nay ham luong
Zn cao hon so vo1 cac khu vuc khac.

Bangl. Két qua ham lwong cia ion kém phén tich & cdc khu vue khdc nhau

& ving bién tinh Binh Binh

Thir tu Ky hiéu miu H;?JSS; %}i’% (/Eg}i; ;}&eo Ham luong Zn (ppb) theo
dung dién cuc BiF/NCPE phuong phdp ICP-SM
1 |Céng bién Quy Nhon 1230 + 022 13,42+ 0,30
2 Bai tim Hoang Hau 7,21 £0,33 8,23+ 0,42
3 Khu vuc Cau Ha Thanh 10,45+ 0,38 12,32+ 0,24
4 Khu virc Hon Khd 5,671 0,24 5,69+ 0,25
5 Xa Nhon Ly 5,89+ 0,41 6,02+ 0,56
6 X4 Cat Hai 11,40+ 0,25 11,34+ 0,34
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4. KET LUAN

Qua két qua phan tich & bang 1 cho thiy
khi phan tich bang phuong ASV trén dién
cuc BiF/NCPE's véi phuong phap ICP/MS
cho thiy sy sai khac giita 2 phuong phap 1a
khong dang ké. Cho nén c6 thé sir dung
phuong phiap ASV trén dién cuc
BiF/NCPE's dé xac dinh ham luong Zn
trong mau nude bién ¢ Binh Dinh noi riéng

va cac mau nudc noédi chung.
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