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[tems to be Discussed

1 Overview - AWWA Video on Jar Testing

2 Related Jar-testing Information
Mechanisms of Particle Destabilization

Matching Jar Testing with Full-scale Operations
Rapid Mix
Flocculation
Sedimentation

Preparing Stock Solutions
Reasons for Jar Testing
Optimizing Turbidity and Organics Removal




1. Overview




Video Relssue from AWWA
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Revision Methodology




Product Feedback Responses
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Today’s Intent







2. Related Jar-testing

Information




Mechanisms of

Particle Destabilization




Remembering the Mechanisms
of Particle Destabilization

Adsorption, charge-neutralization

Sweep floc (Enmeshment in a precipitate)

Inter-particle bridging
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Adsorption, Charge-Neutralization
IS Making Baseballs

* The turbidity-causing particles g
In surface-water sources are
baseballs without strings, an
the white surface of the balls
IS negatively charged.

These negatively-charged,
colloidal particles repel S
each other like the poles &
of a magnet.




Adsorption, Charge-Neutralization
Is Making Baseballs) ¢
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Adsorption, Charge-Neutralization
Is Making Baseballs) ¢




Sweep Floc Is Making Gum




Sweep Floc 1s Making Gum




Inter-particle Bridging
IS Roping




Adsorption, Charge-Neutralization
Sweep Floc & Inter-particle Bridging

“Crude” Comparison of Coagulants
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Matching Jar Testing
with Full-scale Operations




W TP Processes
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Coagulation in Operating Terms
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Rapid Mix




Rapid Mix
#o0"#

Flat-
blade
impeller

Chemical
feed

Chemical
feed
(a)

Typical rapid-mixing tanks: () back-mix impelier and (5) flat-blade impeller.




Rapid Mix) ¢

Major Types of
Rapid-Mix Units:




Rapid Mix) %

Back-Mix Reactors
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Rapid Mix) ¢




Rapid Mix) ¢

Inside-the-Pipe, Rapid-Mix Units
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Rapid Mix) ¢

Important Concepts with “Charge
Neutralization”
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Rapid Mix) ¢

Important Concepts with “Sweep Floc”




Key to Simulating Full Scale
Is Matching “G” Values
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M12 & M37 Help us Match
G Values for Rapid Mixing

Log scale

Log scale

Impeller Speed ( rpm)




LABORATORY G CURVE FOR
FLAT PADDLE IN THE GATOR JAR

L
a2
LLJ
re

n
|
.
n

L

o

El.

u

g

=

5

%

ke

i

i

i

&

o om oW

1 @ f 47439 £ 0 41 s | aR| o
=

IMPELLER SPEED [ram)




Gt Values at the Jar-test and Full-
scale Levels are then Matched
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Flocculation




FIGURE 9-9
Flocculation basins. (¢) Horizontal paddies; (#) vertical paddles.




Flocculation )

Flocculation i1s:
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Flocculation) ¢

There are Two Types of Flocculation

2 Perikinetic Flocculation




Flocculation) ¢

3 Orthokinetic Flocculation

, ( #

34 244 P2
2A 54
) (¢ ( <!
" (<! A4 6A
3A A4 P

(




Flocculation) %
Major Types of Flocculation Basins




M12 & M37 Help us Match
G Values for Flocculation

Log scale
25 C \/ ’/ ’

7 7/
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Log scale

Impeller Speed ( rpm)
And, jar-test and full-scale level Gt values are matched




Sedimentation




Sedimentation) ¢

SOR = Upflow Rate Where : Q = Flow rate
=Q/A A = Surface area of
= gpm/sf Settling Zone
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Sludge Zone

Inlet Zone Outlet Zone




SOR iIs the Upward Velocity
of Water Leaving the Basin
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Sedimentation) ¢

All Particles with a Particles with settling a velocity
settling velocity > v, <V, (e.g., vi) will be removed
will be removed accordingtotheratio: h/H
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Inlet Zone | Qutlet Zone




M37 Helps us Match
Sedimentation Times

# 0 S CE4A(# | 3

39AG 23 9
K K




M37 Helps us Match
Sedimentation Times) %
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Preparing Stock Solutions

_




Stock Chemical Solutions are
Typically 1% ( pph, by wgt. )
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Specific Gravity (SG) Is needed
to Calculate V, for 1% Solution
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Alum Stock Solution
Example Continued

V, X 48.5% x 1.33 = 500 ml x 1.0% x 1.0

500ml x 1.0 x 1.0

48.5 x 1.33

V, = 7.75 ml of Comm. Grade Alum







Reasons for Jar Testing) %

Perform jar tests to determine the optimum:
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Reasons for Jar Testing) %

Also perform jar tests to determine:
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Reasons for Jar Testing )
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Turbidity Removal and
Enhanced Coagulation / Softening




Mechanisms of Removing
Turbidity

ALKALINITY

e ————————————————
TURBIDITY High




Fundamentals of
Enhanced Coagulation

Natural Organic Matter (NOM) - I.e.,
DBP precursors

Typically measured as :
TOC (mg/L)
DOC (mg/L)
UV-254  (1/m)
SUVA (UV-254/DOC, L/mg-m)




Natural Organic Matter
(NOM)
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Mechanisms of Removing

1 # 89

Note: “adsorption, charge-neutralization”
and “sweep floc” are also mechanisms of
particle (turbidity) destabilization.




Enhanced Coagulation




Enhanced Softening




Turbidity and NOM Removal

Mechanisms are Similar
(
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At lower coagulant doses and pH values:
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At higher coagulant doses and pH values:
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