EyeTech - Flocculation Process Evaluation

A method for direct measurement of the floc size distribution and quantification of the activated sludge flocculation dynamics
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Shape Factor = 0.1629
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Shape characterization by acquiring images of moving particles and Aspect Ratio = 0.7499 _ The laser spot rotates and scans particles flowing through Obscuration Pulse

analyzing them with Image Analysis software Number of holes = 61 it. When a spherical particle is scanned along its diameter,
practalil inEE O, -2 04 the size analysis is correct. When the particle is scanned far

The shape analysis channel uses a CCD video camera microscope to i away from its diameter, size analysis may be deviated to
provide an optimal image for processing. - , smaller value. On-Center
Illumination is provided by a synchronical strobe light. & When a particle is scanned away from its diameter, the

Acquired images are passed to a frame grabber card for analysis and . _ -~ effect on the interaction pulse will be:
then displayed on a monitor for viewing - . - Pulse edges will be less steep with a narrow derivative

signal , as the particle edges are more slanted along a
chord rather than a diameter.

- Pulse amplitude may be smaller, as the laser spot may not
be completely obscured by the particle, while crossing it at
its very edge.
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3. Activated Sludge Floc Composition
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4. The Aim 5. RESULTS and DISCUSSION

Evaluate and introduce a new method which allows for a fast L _
quantification of the activated sludge floc size distribution and The effect of mixing intensity (G)

flocculation dynamics. oo < Number of flocs decreased (aggregation) at low mixing
26000 - : G=200s" intensity (G=15 s-1 )
’ P 2O o G=55s" Calcium addition ,together with low mixing intensities,created
Flocculation Unit (FlocUNIT) set-up e a dominant aggregation phenomena of the flocs
| _ £ 15000 e o et s i High mixing intensity (G=200s-1) created a fast increase of the

uctivi oy . o o .
SoncHcERE 2 s flocs number and therefore a significant deflocculation effect

Temperature _
; < 12000
02/N2 m-tun [T ORI uun::l E 10000

(1
sooo

= 00N BN B EyeTech o

2000

Cooling

(LOT & Video) Time [min]

The mixing intensity showed to be significant for floc information and stability.

Particle size distribution - more insigts about the particles frequency in each size class.

Settling velocity. SVI Three modal distribution
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The effect of calcium addition
A saturation level occurred
: -->calcium additions just accelerate the process
oxygen but not stimulate larger floc formation. 16000
High affinity for the calcium ions
Influent -->fast increase of the floc size.

ations

20000

= Ca=12meqg/l
o Ca=0meqg

I
i
:‘
L
i
=

E?'ﬁ"’-\ 4 Ca=24meg/
16000 m

Ca taddition

L : 1

14000 |

composition

Floc number [#]

12000 |

10000 [

2000

Time [min]

6. Conclusion

At high mixing intensity the deflocculation process is dominant, while small mixing result in a
floc aggregation process

A high affinity of the activated sludge flocs for calcium was observed. The deflocculation process
created by high mixing intensity can be partially neutralized by calcium.

Calcium addition shows a larger floc size formation at low velocity gradient.

It was demonstrated:

that the EYETECH device was fast enough to quantify the floc size dynamics.
The observed trend of the results was confirmed by the direct visualisation of
the process by using the camera and the dynamic image analysis feature
incorporated in the device.
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