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JLLyWorking Potential Window

Cyclic Voltammogram of UNCD Electrode in 1M NaCIO,

30 -‘
Current

(mA/cm?) 20 Metal Electrodes (Pt)
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Voltage (V)

UNCD Electrodes’ working potential
| window range is -1V to 2.7V
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Lime build-up (white scale) on UNCD Lime scale removed after very short

cathode after 1 week of operation using reverse-polarization at 300 mA/cmz2.
inexpensive solar salt electrolyte.
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30 - Actual Lifetime at EXTREME Current Density
(2000 mA/cm?)

2 In head-to-head life testing,
UNCD Electrodes out-perform
competing diamond
electrodes by

2.1
0.6

Competing DSA*
Diamond Electrode Electrode (Nb)

(Nb) * Industry average

UNCD Electrode UNCD Electrode
(Ta)
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EXTRAPOLATED* Lifetime at
TYPICAL OPERATING current (150 mA/cm?)
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UNCD Electrodes at typical
operating currents enable

smaller, less expensive
electrode formats,

and are extremely durable

1.5%
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Competing DSA* UNCD Electrode UNCD Electrode
Diamond Electrode (Nb) (Ta)
Electrode

(Nb)

*extrapolated lifetime uncertainty +/- 30% mmmmmm_
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600 mA/cm? and 150 mA/cm?

600 mA/cméZ, 100 cm? electrode
4.4 pounds Cl/day

95% current efficiency
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150 mA/cm?, 100 cm? electrode
0.88 pounds Cl/day
75% current efficiency
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Free and Available Chlorine (%)

1.5 2.0 2.5 : 3.5 4.0

Time (hours)
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Electrochemical cell size in cm? to generate 5 pounds of chlorine per day

Cell Size
(cm?)

700

600

500

400

300

200

100

0

DSA Electrode
150 mA/cm?

UNCD Electrode UNCD Electrode

450 mA/cm?
(Nb)

600 mA/cm?
(Nb)
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Time to kill 50% of colony forming unit (CFU) bacterial spores (B. globigii)

13

Time-to-
Kill 50%
(minutes)

Chlorine DSA MOX UNCD MOX
Bleach 150 mA/cm?2 600 mA/cm2
No MOX

All samples standardized to 5 ppm chlorine mmmmmm,m
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UNCD Electrodes (Ta*) stressed at 1000 mA/cm? current density for 1-100 hours
and the rate of TCE oxidation was measured as a function of current density in a

rotating disk reactor.

8993R-Ta

—

y =0.3315x - 0.7644
R?*=0.9933

UNCD Electrodes destroy
industrial solvents like

a hot knife cutting
through butter.
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*Essentially identical results were observed for Nb and Si substrates. *“m‘“"“m”mﬁ'"t
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Diamonox Cell
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Specifications

Model 200

Model 400

Model 600

Model 800

Capacity

Active electrode area

210 cm?

420 cm?

630 cm?

840 cm?

Current Density

300 mA/cm#

300 mA/cm

300 mA/em?®

300 mA/cm*=

Maximum generation of

FAG/day1

2.3 Ib/day
(44 g/hr)

4.6 Ib/day
(87 g/hr)

6.9 Ib/day
(130 g/hr)

9.2 Ib/day
(174 g/hr)

Maximum FAC
concentration

4,000 ppm (0.4%)

4,000 ppm (0.49%)

4.000 ppm (0.4%)

4,000 ppm (0.4%)

Electrical

Maximum current

63 A

126 A

189A

252 A

Nominal operating
potential

6 Volts DG

& \Volts DC

6 Volts DO

6 Volts DT

Operating Power

378 W

756 W

1134 W

1512 W

Energy per I FAC

3.8 KW.hr/lb FAC

3.8 KW.hr/ib FAC

3.8 kW.hr/lb FAC

3.8 kW.hr/lb FAC

Electrolyte

Salt Concentration

1M (5%)

1 M (5%)

1 M (5%)

1 M (6%)

Salt Consumption
(nominal)

13 lb/day
(6.75 Ib Saltlo FAC)

26 Ib/day
(5.75 Ib Salt/i FAC)

40 Ib/day
(6.75 Ib Saltlb FAC)

53 Ib/day
{575 Ib Saltib FAC)

Salt

Solar Salt

olar Salt

Solar Salt

Solar Salt

Minimum flow rate

1 gal/min
(3.8 LYmin)

S¢
2 gatmin
(7.6 L/min)

3 gal/min
[11.16 L/min}

4 gal/min
{15.2 L/min)




Diamonox Cell ~tix %

Model 200 #9203mm(8inch) #9305mm(12inch)  #979mm(3.125inch)

Model 400 #222mm(8.75inch)  #J305mm(12inch)  #92mm(3.625inch)

Model 600 #222mm(8.75inch ~ #305mm(12inch)  #105mm(4.125inch)

Model 800 #222mm(8.75inch  #305mm(12inch)  #117mm(4.625inch)
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Clean-in-place

Cooling towers

Drinking water purification

Electrochemical synthesis

Groundwater remediation

Industrial wastewater

On-site Generation (OSG) of oxidants

Producer water

Sludge reduction

Swimming pool & hot tub chlorination/disinfection
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