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NUIBUBINNINYY

JTU | NTUFTU | Si0,(mg/L)
Ju 1 19 25
NTUFTU | 0053 1 0.13
SiO,(mg/L) | 04 75 1

NTU = Nephelometric Turbidity Unit FTU = Formazine Turbidity
on Turbidity Unit mg/L of SiO, = Silica Unit **

178999 HANNA o e e

U : — 5 -
a’mn"ﬂwmummm’mw [Si)7) so.l!-
At
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1. N1FIATIZARLILILNULAN

a a a a »
2. NFAATICURLLULATRIND

A2IWNS=A10 <150 mg/L

nsa-6no 5.5-9.0

DO 5-7 ppm

BOD < 60 mg/L

COD <120 mg/L &
Tan=nun

Zn, Cd, Cu, Pb As <5.0, <0.03, <2.0, <0.2,

<0.25

Titration of an
Acid with a Base

using phenolphthalein indicator
Figure1  Figure 2 Figure 3 Figure 4
[
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http://www.files.
Pictures of single beam U!

AUAYNILAY (spectroscopy)

i/spec/uv-vis/singlebeam.html, updated 10/30/2011 19:50:48
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et (electrochemistry)

Heavy metals

ency of Toxic Substances and Disease Registry
:ATSD

Top 20 Hazardous Substances

1.As 2.Pb 3.Hg 4. 5.Fe 6.Al
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haAsnasgulanguiinlnhay (U.S. EPA)
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Source: http: e.go.th/organic/soil/soil1/soil1.html ’;‘

ICP-OES lon Selective

Electrochemistry

Source: http://\ irecti Y.
laboratory-analyzers-1-411.html

Source: http://www.vista e_id=85
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re 1. Three examples of mercury elect
ury drop electrode, or HMDE; (b) dro
IE; and (c) static mercury drop elect

H
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ypical electro

Potentiometry
Conc. a E
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|Supply|

N
Electrochemical h-

Cell

E (V) versus SCE
9 1 2
Hg (1 M H,S0,)
Hg (1 M KCl)
Hg (1 M NaOH)
Pt (0.1 M HClI)
Pt (pH 7 buffer)
Pt (0.1 M NaOH)
C (0.1 M HCl)

N
—
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Itammetry

Pulse Wvidth
Step E

rmal Pulse Voltammetry E
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tripping Analysis

trolysis step or

Pre-concentration step

M" + ne- + Hg M(Hg)

2. Stripping step

S M(Hg) N M™ + ne- + y
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ripping Analysis
PSA : Chemically stripping

CSA: Electrically stripping ~
- <

»

El‘ectrochemically stripping

iometric stripping analysis
:PSA

Chemically stripping ;

MHg) —> M" +ne  +Hg .
\‘ MHg & 9 l“ﬁ i
\‘ o g “'._,_I |

=

-current stripping analysis
: CCSA
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c stripping voltammetry

- Cathodic stripping voltammetry

- Adsorptive stripping voltammetry

[a)

c
™
¥

Cu?*(aq) + 2e~ = fCu(Hg)

potential

[a)
c

stirring

more -E

time

Cu(Hg)f = Cu?(aq) + 2¢

‘ |
' ;
il

Potential +

ripping Analysis
athodic stripping voltammetry

2Hg(/) + 2CI~(aq) = fHg,Cl,(s) + 2e~

2e” < f2Hg(/) + 2Cl~(aq)

vl
»
e s2
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Fresenius 7 Anal Chem (1997) 358:736-740 © Springer-Verlag 1997

ORIGINAL PAPER

Britta Lange * Fritz Scholz
Cathodic stripping voltammetric determination of selenium(lV)
at a thin-film mercury electrode in a thiocyanate-containing electrolyte

H,SeO; + Hg + 4H* + 4e — HgSe + 3H,0

Cu,Se + 2H* + 2e~ «<—> H,Se + 2Cu(Hg)

S

ripping voltammetry

limits as low as 1010- 1012 M

Int. J. Electrochem. Sci., 2 (2007) 498 - 507

International Journal of
ELECTROCHEMICAL
SCIENCE

www.electrochemsci.org

Adsorptive stripping voltammetric detection of daunomycin at
mercury and bismuth alloy electrodes

Heiko Duwensee, Miriam Adamovski, Gerd-Uwe Flechsig™

Dept. of Chemistry, University of Rostock, Dr.-Lorenz-Weg 1, D-18051 Rostock., Germany
*E-mail: gerd-uwe.flechsig@uni-rostock.de

Received: 25 April 2007 / Accepted: 17 May 2007 / Published: 1 June 2007 |

Fig. 1 Differential pulse voltammograms of SeT™ at the thin-film
mercury electrode. Electrolyte solution: 0.1 mol/L HCIO,, 1 mg/L
Cu®@_ a) blank; b) 20 pg/L Se™; ¢) 30 pg/L Se™; d) 40 pg/L
Se™: ) 50 pg/L Se®™); f) 60 pg/L 8@V A
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ples of Analytes Determined by Stripping Voltammetry

anodic cathodic adsorptive
stripping stripping stripping
voltammetry voltammetry voltammetry

Bi3* Br- bilirubin

Cd* (ol codeine
Cu? I~ cocaine
Ga3* mercaptans digitoxin
(RSH)
In3* S dopamine
Pb2* SCN- heme =L
Tl monensin =
Sn* testosterone 3
Zn2* )"

- *
ource: Compiled from Peterson, W. M.; Wong, R. V. Am. Lab. November 1981, 116-128; Wang, J. Am. Lab. May 1985, 41-50.
——

umental Parameters
Electrodeposition potential ..

:Electrolysis Time «

ipping potentiograms

Differentic &
|
- -

. 38

erimental Parameters

ting Solution
- plate in-situ

- pre-plating or ex-situ

te Concentration “_1;3
| i' .
< a0
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Experimental

PGSTAT 100

Std Pb?* 100 ppb

plate in-situ

* Electrodeposition potential

42

+ Electrolysis Time

I. Hg?*

Experimental Experimental

Optimum Conditions:

-Electrodeposition potential : -1,000 mV Sample 30 mL+Hg?* 800 ppm

- . plate in-situ
-Electrolysis time : 3 min

Vol. Hg?* : 400 pL 1
&‘_ A ¥ < Analyst @ Y
’ ¢ 44

43
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B Calibration curve
5 -
4 1 ",'g‘ y = 26.257x
1] = 25 1 R? = 0.9969

% % 20 -
2 T E ‘E 15 A

[
1 A < 101
ft 51
1] 0

0 0.2 0.4 0.6 0.8 1 1.2 E

conc. Pb?* (ppb) )ﬂ

Concentration (ppb)
B1 022+ 0.01 relation coefficient: 0.9969
B2 0.10 + 0.01 relative standard deviation: 4.33%
S1 0.16 + 0.01
S2 0.21+ 0.01 . detection limit: 0.015 ppb (2SD)
0.21+ 0.01 g ~
051+ 002 =S

053+ 0.03 g - !
%
- 47
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trodeposition potential

1 BL B4 Bt 2
Cu Fo
Cu
Pb
4 a
ER —40vV —BOV
-
Rl A
‘ 49

Source:
http://www.4dsi com/EN/ /1 aspx?17A
16AE30572D313AAF6AA849816B2EF713BA090EEBCE2ES

porting electrolyte

Supporting electrolyte concentration pH
Acetate buffer (CH,COONa/CH,COOH) 0.1M 4.5
Ammonia buffer (NH,CI/NH,) 0.1M 9.4
Ammonium citrate buffer 02M 3
(Ammonium citrate/citric acid)
Phosphate buffer (NaIL,PO,/H,PO,) 02M 638
EDTA 01M
HCI 0.lorlM
KCl 0.lor1M
h ? KCNS 0.1 M
i KHO, 0.1or 1M |
LiCI/LiOH 0.1 M A
NaF M iy
50

| electrode

@ BODDP ink

@ carbon ink

Volume 13, Issue 12, Deci

silver ink
polyimide film

electrochemical electrode

1, Pages 1546-1549

iamond electrode: A disposable sensitive

rd

s
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Source:
http://www.pineinst.com/echem/imagebrowser.asp?produc
tID=472408&imagelD=904

-

Source: http://wwwApharmﬁws/geneﬁa,l-
Source: lab-equipment/419-metrohms-new-910-pstat-

http://www.microlabinfo.com/Sensor% ges/sensor_cycli compact-potentiostat 53

ﬂsammetry_ﬂ&html

Electrochemical Flow Cell

l http://www.ecochemie.nl/Products/Echem/Accessories/MME.html

Film

Chemically modified electrode
-

"

RRDE PtRing/GC DiskElectrode

=

55 http://www.als-japan.com/1041.htm| 56
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cted previous studies of metal analysis
PAN and/or Nafion® modified electrodes

Analyte Modified electrode Sample Ref.

Pb PAN-Nafion ® rlnodified graphite Real sample 1
lectre

FIA Cu PAN-Nafion® Water 2
ASV-FIA Pb, Cu Mercury(ll) acetate-Nafion® Industrial effluents 3
SQW-AsSV Pb Nafion®/Cu-MFE* Water 4
DPASV Dipyridamole Nafion® modified GCE** Human serum 5
csv Tellurium (IV) Nafion®/8-quinolinol-MFE* 6
DPASV Pb, Cu, Hg Nafion® modifiizc’i‘;(:“E,r:sby neutral 7
Nafion® modified GCE** Human serum 8
PAN-SPCE*** Potable water 9
Nafion® modified GCE** Water -0
PAR Synthetic 11

o]
»

o 57

lly modified electrode

ntration

(cdL,),, +(PAN | Nafion), ., — (Cd** PAN / Nafion), ., +21°
-reduction
(Cd *PAN/ Naﬁon)a i A = (Cd "PAN/ Naﬁon)a o
rface o
‘f\

GCE coated
vith PAN-Nafion

ically modified electrode

. oH i
) o
ks
/7 o
—llCFz-Cﬂh.l‘Ci‘.CF;),-)—
o

1

3
b—chersom

Chem. 22 (2003) 456.
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Experiments

Sample/Std + KI
+KHP buffer
pH 4 (30mL)

. 20x10%
1050 0950 0850 -0.7S0 0450 -0.550
ElV

n on PAN/Nafion modified
electrode

Solution

Membrane

L5
L\N WA A

HO
L, 5
L\N LI A
g

Results

canning Electron Microscopy (SEM)

X2.500 10pm WD 14.9mm

Membrane Solution Membrane

Stripping

" A

a, J.A. Ortuno, M.I. Albero, R. Exposito’

3. Orun, i Aber, )
il (]

Talanta 56
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orinted Immunosensor Based on Polyaniline

biotin-HRP results in the catalysis of H,0, and the
sor causing an increase in catal nt.
es the biotin-HRP, reducing the cu

¥

65

Source: http://w a/inabis98/newtech/killard0115/two.html| > ;

otein based biosensor: Use of a

* symporter membrane protein (Pho84) in
of phosphate ions

w o e inding P rel ®
e ® P binding ... release PS ®
i

8
—h_yo n—t__o w—n_ o
= X 3
[ Transducer ]
ool
<—..
¢
)
)

v , Jﬁ
o
ol 67

tember 2011, Pages 58-63

GECE-M

ticle-based biosy

P

ufiiz b |

science, Universidad de Zaragoza, Z oza, Spain

’ 66

Volume 160, Issue

e process parameters for yttria-stabilized
ctrolyte films prepared by screen-printing

6, Pages 1065-1073
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