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Phat hién kim loai ndng bang von-
ampe xung vi phan

Phucng phép von-ampe dé phan tich dinh luong ion kim loai
nang vai INTELLO va NOVA

O nhiém kim loai ndng gay ra cdc méi lo ngai l6n vé Ghi cht Ung dung nay mé ta nguyén ly clia DPV, cac
mai trudng va suc khoe, do dé can cé cdc ky thuat uu diém cla nd so vaéi cac ki thuat dién phan tich
phan tich déng tin cdy dé phat hién. Differential pulse khdc, va cach tng dung dé phat hién kim loai nang
voltammetry (phucong phap von-ampe xung vi phan, trong cadc mau dung dich nudc. Cac thong s6 thuc
DPV) la mot ki thuat dién hoa dugc st dung réng rai nghiém, lya chon dién cuc va quy trinh thém chuén
dé dinh luong ion kim loai nang véi dé nhay va do clng dugc dé cap, kém theo cdc két qua minh hoa
chon loc cao. cho thay tinh hiéu qua clia phuang phap nay.
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GIGI THIEU

DPV, cling v&i vbn-ampe song vudng (square wave
voltammetry, SWV) da dugc thdo luan trong AN-
SENS-001, la mot vi du khac cla k§ thuat von-ampe
xung. DPV thuc t& dugc phat trién trudc va thudng
gan lién vdi linh vuc cyuc phé. Ky thudt von-ampe
xung nay thuong dugc sir dung vdi dién cuc giot thuy
ngan rai, mac du nguyén ly chung ciing cé thé 4p
dung cho dién cuc tinh. Trong trudng haop DPV, mot
xung ngan vdi chiéu cao khdng déi dugc chéng lén
vao cubi moi budc clia phép do staircase linear sweep
voltammetry (LSV) (Hinh 1). Trong qué trinh thi
nghiém, dong dién duoc |8y mau tai hai thai diém:
trudce (i,) va sau (i,) xung. D6 chénh léch (i,-i,) so vai
dién thé 13 tin hiéu dugc vé trong DPV. D6i khi i duoc
goi la dong cabanva i, la dong xung.

Giéng nhu SWV, phucng phédp nay cho phép tach
dong Faraday va dong dién dung, giup téang do nhay
cla ky thuat so vdi staircase voltammetry théng
thuong. Trong INTELLO, cac tin hiéu i, va i, c6 thé
dugc 1dy théng qua tuy chon trong tab tin hiéu cla
lénh DPV. Trong NOVA, c4c biéu dé tuy chinh cua
tling tin hiéu cling cé thé duac tao ra trong cling tab.

Dang séng dugc dac trung bdi chiéu cao clia xung
(AE) va chiéu cao budc (AE,). Toc do quét chi dugc xéc
dinh bai chiéu cao va thdi lugng budc clia LSV ¢a ban.
Thai gian xung khéng nén dugc dat dai han thoi
lugng budc dé trdnh tao ra tin hiéu gia, véi gid tri

CHI TIET MAU VA THi NGHIEM

Thiét bi PGSTAT302N két hop véi dé do Metrohm 663
VA Stand (2.663.0020) da dugc si dung cho nghién
cliu nay. Dién cuc lam viéc (WE) la Multi-Mode
Electrode pro (6.1246.120) trong cau hinh dién cuc
giot thly ngan treo (HDME). Bién cyc tham chiéu (RE)
la dién cuc Ag/AgCl hai ngdn (6.0728.120). Tat ca cac
gid tri dién thé ducc dé cap trong Ghi chd Ung dung
nay déu duagc tham chiéu dén dién thé cua dién cuc
nay. Dung dich dién ly bao gébm 10 mL H20 + 0.5 mL
dém acetate, dugc pha tUu 1 mol/L ammonium
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Hinh 1. Dang séng DPV dién hinh theo chiéu thuan (vi du: tr 0
dén 1 V).

théng thudng cla budc khodng 100-500 ms va
khoang 50 ms cho xung. So véi SWV, DPV dugc cho la
ft phu hop han cho nhiéu hé théng vi bi anh hudng
bai oxy va yéu cau tdc dé quét chdm hon. Trong mot
s6 trudng hop, nd cé thé tao ra su phan tach tét hon
cho céc peak nam gan nhau va peak sic nét hon. Sau
day |a vi du vé mot phép do DPV dién hinh dugc thuc
hién v&i PGSTAT302N va phu kién Metrohm 663 VA
stand, phép do tuong tu cling cé thé thuc hién vai
thiét bi thé hé mdi VIONIC st dung phdn mém
INTELLO.

acetate + 1 mol/L acid acetic.

Nong dé ion kim loai ndng dudc xéc dinh bang céch
thuc hién hai [an thém chuan. Doi vai lan thém chuin
dau tién, dung dich dugc pha nhu sau: 10 mL H20,
500 ulL dém acetate, 100 uL dung dich chuén Pb (1
mg/L), va 100 pL dung dich chudn Cd (1 mg/L). Doi
vGi 1an thém chuén thi hai, dung dich dugc pha nhu
sau: 10 mL H20, 500 pL dém acetate, 200 ulL dung
dich chudn Pb (1 mg/L), va 200 pL dung dich chuén
Cd (1 mg/L).
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Mbi phép do bao gom mdt budc tién x ly dién cuc
Hg, trong dé khi nito dugc suc vao dung dich cé
khudy va mot giot Hg mdi dugc hinh thanh. Sau do,
thé khir -0.9 V dudc &p dung tai giot Hg dé khir céc
cation Pb va Cd trén bé mat giot Hg trong diéu kién
khudy, va tich tu ching tai giot Hg. Tiép dén, may
khudy duac tat va phép do DPV dugc thuc hién bang
céch oxy héa Pb va Cd da tich tu trudc dé bang quét
thé dién duong tir-0.9 dén -0.2 V. Phép do DPV dugc

KET QUA VA THAO LUAN

Hinh 2 hién thi cdc dudng voltammogram thu dugc
tU DPV clia mau va hai [an thém chuén.

Peak do qué trinh oxy héa cta Cd tich tu xuét hién tai
-0.58 V, va peak lién quan dén oxy héa cta Pb tich tu
xuat hién tai -0.40 V. Nhu du doén, chiéu cao peak
tdng 1&n sau moi lan thém chuén.

Hinh 3 va Hinh 4 thé hién chiéu cao peak cla Pb va Cd
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13p lai hai lan.

Chiéu cao peak dudc xac dinh ti do thj dong dién
theo dién thé cla ba lan thuc nghiém (tdc la mau ban
dau, mau sau 1an thém chudn dau tién, va mau sau
lan thém chudn th hai). Cdc d6 thi chiéu cao peak
theo ndng do6 chat phan tich dugc tao ra cho ¢ Pb va
Cd. N6ng d6 chat phan tich trong mau dugc tinh tu
giao diém cla dudng hoi quy véi truc hoanh.

050 -045 -040 035 -030 025 -020

-0.90 -0.85 -0.80 -075 -0.70 -065 -0.60 -0.55
Potential applied (V)

Hinh 2. D6 thi DPV khéng thém chuén (mau xanh), sau khi thém
chun an 1 (mau dd), va sau khi thém chuan 1an 2 (mau xanh 13).

theo ndng doé tuang Ung cua Pb va Cd.
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Hinh 3. Chiéu cao peak Pb theo nédng dé Pb. Budng hoi quy dugc biéu dién bang mau den.
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Hinh 4. Chiéu cao peak Cd theo ndng dé Cd. Budng hodi quy duac biéu dién bang mau den.

Moét dudng hoi quy dugc vé trén cac dé thi Hinh 3 va trong c6¢ do. Nong d6 C (ug/L) cla chét phan tich
Hinh 4. Giao diém vdi truc hoanh (tuc 13 tai chiéu cao trong mau dugc tinh theo cong thic sau:

peak bang 0) 1a ndbng do6 chat phan tich - C, (ng/L)
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Phuong trinh 1.

trong dé V., (L) la thé tich téng—bao gém mau, dién
ly va nudc—va Veample (L) 14 thé tich clia mau.
Trong vi du trén, thé tich mau la V/

fample (ML) = 10.2 v
thétich cécdola V., (mL) = 10.7. Nong dé chat phan

LUUY

Khi so sanh két qua thu dugc ti cac thiét bi Metrohm
khac (vi du: VA Computrace, VIVA, Portable VA
Analyzer) v&i k&t qua thu dugc tit Metrohm 663 VA
k&t hap véi phan mém NOVA, cé thé xudt hién mot s6
sai s6 nho. Nguyén nhan la do céc phép tinh dugc tich
hop trong cac cdng cu phan mém clia Metrohm kha
phuc tap va c6 thé hai khac nhau.

CONTACT

CONG TY TNHH METROHM
VIET NAM

Toa nha Park IX, s6 08

Bucng Phan Dinh Gidt,
Phudng Tan Son Hoa

null Thanh phd H6 Chi Minh
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tich trong c6c do la C, p,, (ug/L) = 11.83 d6i véi Pb va
G, ey (MO/L) = 11.46 d8i v6i Cd.

Theo Phuong trinh 1, diéu nay dan dén ndng do Pb la
12.41 ug/L va ndng dé Cd 1a 12.04 pg/L.

Vi du, phan mém Metrohm VA Computrace cé thé
hiéu chinh su pha loang bd sung do mdi lan thém
chuén géy ra. Khi thé tich clia chu&n thém vao nho, sai
s6 |a khong dang ké, nhung cé thé dang ké khi thé
tich 16n hon. Vui long lién hé véi ching toi néu ban
can ho trg trong viéc lya chon thiét bi phu hop nhat
véi Uing dung cua ban.

info@metrohm.vn
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663 VA Stang
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VIONIC
VIONIC is our new-generation
potentiostat/galvanostat that is powered by
Autolab’s new INTELLO software.
VIONIC offers the most versatile combined
specifications of any single instrument currently on
the market.

- Compliance voltage: + 50 V

- Standard current =6 A

- EIS frequency: up to 10 MHz

- Sampling interval: down to 1 us
Also included in VIONIC's price are features that
would usually carry an additional cost with most
other instruments such as:

- Electrochemical Impedance Spectroscopy (EIS)

- Selectable Floating

- Second Sense (S2)

- Analog Scan

663 VA Stand for Metrohm Autolab potentiostats
The 663 VA Stand is a voltammetric measuring stand
for Metrohm Autolab potentiostats. The 663 VA
Stand can be used to perform polarographic and
voltammetric measurements on the following
electrodes: Multi-Mode electrode pro (MME), rotating
disk electrodes or scTRACE Gold.

Delivery with complete accessories and all electrodes
for a complete measurement system: Multi-Mode
electrode pro (MME), Ag/AgCl reference electrode
and glassy carbon auxiliary electrode. Without cable
and power supply unit. An IME663 interface is
required as connector to the Metrohm Autolab
potentiostats.
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