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WHY DISPOSABLE ELEGTRODES Figure 3. Installation of Disposable Electrode in Amperometric Cell

o Faster equilibration than conventional [
glectrodes

e Documented electrode-to-electrode

reproducibilit . .
p . . y A. Gasket installation B. Disposable electrode over C. Applying a pre-adjusted value
¢ Predictable time of stable response the gasket of orgue

(typical lifetime: 2 weeks)
® |nexpensive
¢ No polishing, no activation waveforms
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AVAILABLE DISPOSABLE ELECTRODES*

e (old

o Silver

e Carbon
e Platinum

All electrodes discussed in this poster are compatible with Dionex

Figure 1. Components of a Three-Electrode Amperometric Cell ED50 and ED amperometric detectors. ED50 and ED detection cells
. can be used with conventional and disposable electrodes. Please
Reference Electrode Alignment Posts Y - oY
Working Electrode refer to referenced publications for a detailed description of chro-

Contact Pin

Cell Gasket
y / Disposable Electrode
/ Figure 4. Analysis of Monosaccharides from Hydrolyzed
1
-

Spacer Block Rabbit Serum Using a Disposable Gold Electrode
\l Vel el RSy Column:  CarboPac® PA20 and guard
750 Gradient: 12 mM NaOH,

] 200 mM NaOH regeneration for 6 min
Flow Rate: 0.5 mL/min
Detection: Pulsed electrochemical detection,
disposable Au electrode

Waveform: Quadruple potential
nc Sample: 30 pL reconstituted hydrolyzed serum
Peaks: 1. Galactosamine

2. Glucosamine

Titanium Cell Body
Counter Electrode

matographic and electrochemical conditions.

3. Galactose
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Figure 2. Disposahle Working Electrodes* on a Polymeric Substrate NP g ﬁ:ﬁggze
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*Polyester substrate with platinum coating is shown in this photograph. Therm 0 SCl entIfIC bra n d
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Figure 5. Simultaneous Detection of Amino Acids, Vitamins, and
Carbohydrates Using a Disposable Gold Electrode

Peaks: 15. Sucrose
1. Arginine 16. Isoleucine
400 - 2. Hydroxylysine 17. Leucine
3. Lysine 18. Methionine
2 4. Galactosamine 19. Norleucine
5. Glucosamine  20. Taurine
21 6. Asparagine 21. Histidine
7. Alanine 22. Phenylalanine
8. Threonine 23. Pyridoxine
9. Glycine 24. Glutamate
10.  Fructose 25. Aspartate
el 1 11. Valine 26. Cystine
12. Hydroxyproline 27. Tyrosine
13. Serine 28. Cysteic Acid
14. Proline 29. Riboflavin B2
30. Tryptophan
0 5 10 15 20 25 30 35 40

Detailed analytical conditions for this chromatogram are available in
AminoPac® PA10 Product Manual, Dionex Doc. No. 031481,
23753

Figure 8. Detection of lodide in Infant Formula
Using a Disposable Silver Electrode

Figure 6. Improved Peak Shape and Calibration Range of Streptomycin
Using Disposable Gold Electrodes on PTFE Substrate

Flow Rate: 0.50 mL/min

Inj. Volume: 20 pL 1to 20 pM streptomycin standards

Detection Method: Quadruple potential waveform* /
disposable Au electrode

Column:  CarboPac PA1 (4 x 250 mm)
plus guard
Temperature: 30 °C

Eluent: 70 mM KOH

Improved peak shape of streptomycin on disposable electrodes results in improved linearity of calibration plots.
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Courtesy: P. Perati, Dionex Corp.

*See Product Manual: Disposable Electrodes (document number 065040) for waveform information
23754

Column: lonPac® AS15 (3 x 150 mm)
\/L Temperature: 30°C
Eluent: 0.25 M NaOH (30%) / 1 M NaAc (70%)
Flow Rate: 0.50 mL/min
1 Injection Volume: 25 pL
1 A Detection Method: IPAD, disposable Ag working electrode
lodide
Infant formula, 1:25 Dilution
" 50 ppb iodide standard
Diluted Sample | Sample | Nutrition Table
Conc. (ppb) 39 975 765
0 T T T T T g
0 5 10 15 20 25 30
Minutes S
Figure 9. Long Term (One-Week) Stability
of lodide Detection Using Disposable Silver Electrodes
Column: lonPac AS15-5 uM
e Anal. 2. 250 mm,
E+06 - N e mmna s et —— Guard 2 x50 mm
3E+06 Temperaure: 30 °C
, SE06 Elient:  62.5mM NaOH
£ 2E:06 (75% H,0/
5 2E+06 25% 0.25 M NaOH)
a 1.E+06 Flow Rate:  0.25 mL/min
5.E+05 Inj. Volume : 10 pL
0.E+00 T T T T T T Run Time: 10 min (60 min used for
0 20 40 60 80 100 120 stability test)
Injection Number Detection
- - Method: ~ IPAD (detection -0.10 V vs.
Areal(nCimin) N iHelghil(nc) Ag/AgC! / disposable Ag
RSD (%) 1.69 2.24 working electrode
Standard: 1 ppm |~ P

Figure 7. Inulin Profiles: CarboPac PA200 vs. CarboPac PA100

Columns: CarboPac PA200 (3 x 250 mm)
CarboPac PA100 (4 x 250 mm)
Gradient: 120 — 320 mM NaOAc
in 100mM NaOH over 40 min
Flow Rate: PA200: 0.5 mL/min
PA100: 1 mL/min
Detection: Pulsed amperometry,
quadruple waveform,
disposable Au electrode
Samples: Inulin from chicory (Sigma)
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Figure 10. Selective Detection of Sulfide and Cyanide in Samples with
High Concentration of Chloride Using a Disposable Silver Electrode
Column:  lonPac AS7 (2 x 250 mm)

Eluent: 100 mM NaOH,

200 mM sodium acetate
Flow Rate: 0.25 mL/min

Injection Volume: 25 L

Sample: 50 ppb cyanide and 50 ppb sulfide

Detection Method: Disposable Ag electrode,
integrated amperometry

50 ppm CI

nC
1
50 ppb sulfide and 50 ppb cyanide in 50 ppm CI
2
N_
0 2 4 § & 10 12 14 16 18

Minutes

For complete chromatographic conditions see Cheng, J. et al. Anal. Chim. Acta 2005, 536, 267-274.
23758
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Disposable Working Electrodes for HPLC Detection




Figure 11. Detection of Sulfide and Cyanide Simultaneously with
Bromide and Thiosulfate Using a Disposable Silver Electrode

354 I Column: lonPac AS15
Analytical 2 x 250 mm,
Guard 2 x 50 mm
oN- Temperature: 30 °C
Eluent: 75% Water/25% 250 mM NaOH
c Br Det. Method:  IPAD (disposable Ag electrode)
L Concentration: $2~ 0.10 ppm
CN~ 0.20
- Br 1.00
3
50, S0 1.00
154—A
0 5] 10 15 20 25 30
Minutes

For complete chromatographic conditions see Cheng, J. et al. Anal. Chim. Acta 2005, 536, 267-274.
23759

Figure 13. Detection of Benzidines Using a Disposable Carbon Electrode

Column: Acclaim 120 C18 Peaks:
(2.1 100 mm) 1. Void
Temperature: 25°C 2. Benzidine (BZ)

125+ Eluent: Water: CH3CN (50:50, v:v), 3. 3,3"-Dimethylbenzidine (DMBZ)
20 mM NaClO4 4. 3,3"-Dichlorobenzidine (DCBZ)
Flow Rate: 0.20 mL/min
Inj. Volume: 10 L
) Det. Method: ~ DC (0.70 V vs. Ag/AqCl) LOD (ppb)
9 Electrode: Disposable C (1 mm) BZ 048
Gasket Thickness: 2 mil DMBZ | 0.59
nA Sample: Standards (100 ppb) DCBZ § 0.74
k
04
0 2 / 6 8 10

Minutes 23761

Figure 12. Detection of Catecholamines and Their Metaholites
Using a Disposable Carbon Electrode

Column:  Acclim®120 G18 (2.1 x 100 mm) ~ Peaks:

Temperature: 25 °C 1.VMA 2. HMPG
251 Eluent; Citric Acid / NaAc / EDTA / 3.DOPA 4 NE
& 6. DOPAC
0SA/MeOH (pH 3.4)
Flow Rate:  0.20 mL/min 7.NMN- 8. HIAA
j B 9. MN 10. DA
Inj. Volume: 10 pL
Det. Metthod: DC (0.60 V' vs. Ag/AgCI) . HVAT 12. 3-MT
1 Electrode:  Disposable C electrode 13.5-H
/ Gasket
9 Thickness: 2 mil

Sample: Standards (100 nM)

o 1243

NMN: normetanephrine

HIAA:  5-hydroxyindoleacetic acid

MN:  metanephrine

DA:  dopamine;

HVA:  homovanillic acid;

3-MT: 3-methoxytyramine

5-HT:  5-hydroxytryptamine (serotonine)

VMA:  4-hydroxy-3-methoxymandelic acid
HMPG: 4-hydroxy-3-methoxy-phenylglycol
DOPA:  3,4-dihydroxyphenylalanine

NE: norepinephrine

E epinephrine

DOPAC: 3,4-dihydroxyphenylacetic acid

~1.0 1

Minutes 23760

Figure 14. Hydrodynamic Voltammograms* of Benzidines
Using a Disposahle Carbon Electrode

Peak Heights vs. Potential Signal-to-Noise vs. Potential
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*10 pL of 100 ppb standard injected at seven different detection potentials.
Conclusion: Optimal detection potentials are 0.70 V (all three) or 0.50 V (benzidine and dimethylbenzidine only)
23762

Table 1. Comparison of Analytical Performance: Disposable (Dis. C) and

Non-disposable (GC) Carbon Electrodes

LOD* (nM) Linear Range (nM)** Correlation Coefficient

NE GC 0.72 1-100,000 0.9984
Dis. C 0.33 1-100,000 0.9999

3 GC 0.85 1-100,000 0.9984
Dis. C 0.40 1-100,000 0.9999

DHBA GC 1.03 1-100,000 0.9986
Dis. C 0.48 1-100,000 0.9999

GC 1.62 1-100,000 0.9990
oA Dis. C 0.74 1-100,000 1.0000

* Injection volume: 10 pL.
** Peak areas were used to obtain calibration data.

Figure 15. Cyclic Voltammetry with Disposable Platinum Electrode
Performed Inside a Chromatographic Detection Cell of
Dionex I1CS-3000, Scan Rate: 28.3 mV/s

Current [pA]

50 Glycerol (5 mM) in HCIO, (100 mM)

E2*

04/ 4 0688 10 12 14

Voltage [V vs. Ag/AgCl]
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=50 HCI04 (100 mM)

* Starting points for waveform development
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Figure 16. Detection of Alcohols Using a Disposable Platinum Electrode Figure 18. Analyzing Impurities in Sulfolane Samples
Using a Disposable Platinum Electrode
Column:  lonPac ICE AS1 Gasket
(2 x 250 mm) Thickness: 2 mil Column: lonPac ICE AS1 Peaks:
Temperature: 30 °C Reaction Coil: 375 L (4 x 250 mm) 1. Void
Eluent: 100 mM MSA Peaks: 1. Exclusion Volume, Ve 100 ppm 20 3 Temperature: 30°C 2. Impurity
—240 Flow Rate:  0.20 mL/min 2. Sorbitol 100 I SS 0 Eluent: 100 mM MSA 3. 3-Sulfolene
Inj. Volume: 20 pL 3. Glycerol 100 Flow Rate: 0.20 mL/min 4-8. Impurities
Det. Method: PAD (Int. at E1) 4. Ethylene glycol 100 Inj. Volume: 20 pL 9. Tetramethylene Sulfoxide
Electrode:  Disposable Pt (1 mm) 5. Methanol 100 Detection Method: PAD (Int. at E1) 10. Impurity
6. Ethanol 100 Electrode: Disposable Pt (1 mm) 11. Tetrahydrothiophene
nC 7. 1-Propanol 100 Gasket Thickness: 2 mil 12. Impurity
8. 1-Butanol 50 Reaction Coil: 375 L
SuIIo\ane:QSig Samples: Standards
9
S=0
1
-320 nC I:> Os
T T T ] 1
0 10 20 30 40
Minutes
See Product Manual: Disposable Electrodes (document number 065040) for waveform information.
23764 ﬂ 3-Sulfolene
I
NG 8 /\_ Sulfolane (Supplier 2)
Figure 17. Detection of Chelates Using a Disposable Platinum Electrode L I’\JLS oL 10/ \__sulfolane (Supplier 1)
110 1 Column:  lonPac AS7 (2 x 250 mm) U ¥ u U u U U J
Temperature: 30 °C 0 10 20 0 Ao 50 60 70 80
Eluent: 100 mM MSA 23766
Flow Rate: ~ 0.20 mL/min
Inj. Volume: 25 pL.
Det. Method: PAD (Int. at E2)
nC Electrode:  Disposable Pt (1 mm)
Gasket
;hlckTesvs: I%ITT\”EDTA TP and T Figure 19. Long-Term Reproducibility of Alcohol Detection
PES bl IS E Using Disposable Platinum Electrodes
(10 pM each)
. ; Time (Hours)
60 Peaks: 1. Void
0 6§ & 10 2. Nitrlotriacetic acid (NTA) 283 5 g 120 200 20
Minutes 3. Ethylenediamine-tetraacetic acid (EDTA)
4. Diethylenetriamine-pentaacetic acid (DTPA) o
5. Ethyleneglycol-bis (2-aminoethylether)- £ y =-0.0004x +17.682
N,N,N“,N" —tetraacetic acid ) (EGTA) & F“— . - 20 S o * GlY
23765 £16 — = EOH
S 12 I
= W
=
© 8
& A y =—0.0003x + 9.5232 Glycerol | EtOH
. Change (%)| -2.01 |-2.07
0 5 100 150 200 250 300 350
Injection Number
23767

CONCLUSIONS

e Four disposable electrode types are available for a variety
of applications.

e Reproducibility is improved with disposable electrodes in
comparison with non-disposable electrodes.

e Typical electrode lifetime is two weeks.
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