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Objectives

= Raw water challenges facing Severn Trent Water

= Water treatment process

= Historical methods for optimising coagulation
= Application of Zeta Potential in water treatment
= History of Zeta Potential in Severn Trent Water
= The online Zetasizer — The First in the UK!

= Plans for the future
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Raw water challenges facing Severn Trent Water
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The problem with NOM
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Water Treatment Process
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Coagulation and Clarification- Traditional methods of

monitoring Assessment of
floc size

(manual task)
Online pH
monitoring
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Chemical dosing
(pH or coagulant)

=) ~ Clarified water quality
(Online monitors- pH, turbidity)
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Coagulation and Clarification- Traditional methods of optimising
—{ Jar test
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Coagulation and Clarification — Link with Zeta Potential

High Zeta Potential Low or Zero Zeta Potential
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Electrophoretic Light Scattering (ELS)

Measured parameter is the frequency shift
of the scattered light.

Electrical double layer

Diffuse

layer
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The frequency shift is proportional to the
electrophoretic mobility, which is a function mV
of the particle surface potential. Hence

ELS gives us information regarding the

charge on the particle.

ace potential
Zeta potential

Distance from particle surface
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Measuring Zeta Potential

> Electrophoresis = movement of a charged particle
relative to the liquid it is suspended in under the
Influence of an applied electric field

% Particles velocity dependent on:
i — Q Zeta potential
Electrode (|® A e -
setode E'ectr0d8® o o a Field strength
| @l - - @ 0 Dielectric constant of medium
Capillary— N a Viscosity of the medium
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Laser Doppler Electrophoresis

Detector

> Scattered light is frequency
(Doppler) shifted S

> Frequency shift
Af = 2v sin(0/2)/\

v = the particle velocity
A = laser wavelength
0 = scattering angle
> Frequency shifts determined

by Fourier transformation and
phase analysis light scattering

Cell
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> Measured electrophoretic mobility converted into zeta
potential using Henry’s equation
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Coagulation and Clarification - using zeta potential

Assessment of
floc size
(manual task)
Online pH
monltorlng

Clarified water quality
(Online monitors- pH, turbidity)
Clear Guidelines
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Efficient process
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Application of Zeta Potential in water treatment

Do we need to reduce all the charge? Is the relationship universal?
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Optimum -
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Reduce coagulant or Increase pH



Application of Zeta Potential in water treatment

Is there an optimum pH?
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http://www.fijisun.com.fj/wp-content/uploads/2013/05/tick.jpg

Application of Zeta Potential in water treatment
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History of Zeta Potential in Severn Trent Water

2007
Surface Water Treatment Works
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History of Zeta Potential in Severn Trent Water

2008
Bamford

Bamford NP Zeta Potential 10 Nov 07 to 06 Apr 08 —— NP Zeta Potential — Upper limit —— Lower Limit —— NP Coag Dose
Date

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o] [ee] 2] [ee] [2o] [ee] ©Q [ee] [=o] [ee] =]

o o o o o o o o o o o o o o o o o o o o o o o

S 2 2 2 2 8 8 8§ AR R QN = T 28 A a8 8

-~ \a -~ s -~ — -~ — -~ A\l \al A\l o o o o o o o o o o o

3 = 8 = ® = 8 = ¥ < 8 - v\ S B’» 8 m o ¥ & ¥ & ¥

o -~ -~ o~ o~ o o — -~ o~ o~ [ag] o -~ -~ o~ o~ (2] o o — -~ o~
ﬁ-: STAGE 1

10 -

9 J

8 - .

7 1 ,

6 - .

: b \ M
N t N N\ A‘ “ . ls.‘ SR .‘
-2 “YIVVWN 'W'W1‘ ’
z 1
€y
g
N

3

4

5

-6 4

7

8

9

-10

-11 4

-12 4

13

S

Malvern © 2016 Malvern Instruments Limited www.malvern.com



History of Zeta Potential in Severn Trent Water
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History of Zeta Potential in Severn Trent Water

Zeta
potential
(mV)
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The Online Zetasizer
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The Online Zetasizer - Colorado
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The Online Zetasizer - Tittesworth

VN

Malvern © 2016 Maivem Instruments Limited www.malvern.com




The Online Zetasizer - Tittesworth
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The Online Zetasizer - Tittesworth
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The Online Zetasizer - Tittesworth

2015
0.00 ‘
E -2.00
: 3
= ) oy
£ -4.00 i%, ~e %ol Ny
o . . o 0’.0 St
o o v, = L. “n . & Monitor
g 600 T ¢ cE_ R man o
2 * 5 ) g % m Test
N - * 300
§ -8.00 .
o QM *
& PS .
-10.00 - J
-12.00
13/05/2015 13/06/2015 13/07/2015
Date
V.’ N

Malvern © 2016 Malvern Instruments Limited

www.malvern.com



Summary

> Zeta potential for coagulation control works!
> Online Zeta Potential measurements are reliable

> The system allows for constant zeta potential monitoring
with alarms

Lead measure of clarification performance

Its easy to use and understand

Reduces risk and generates efficiencies

Real potential for reliable automated coagulation control!
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The Future

Automated coagulation control!
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Thank you for your attention
-Any Questions?

Steve Ward-Smith - stephen.ward-smith@malvern.com

Emma Sharp — Emma.sharp@severntrent.co.uk
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