Downloaded from orbit.dtu.dk on: Dec 20, 2017

Technical University of Denmark

=
—
—

i

Effect of surface loading fluctuationson ammonium removal during rapid sand
filtration

Tatari, Karolina; Smets, Barth F.; Nielsen, P. B.; Lind, S.; Albrechtsen, Hans-Jgrgen

Publication date:
2012

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):

Tatari, K., Smets, B. F., Nielsen, P. B., Lind, S., & Albrechtsen, H-J. (2012). Effect of surface loading
fluctuationson ammonium removal during rapid sand filtration. Poster session presented at 2012 Water Quality
Technology Conference and Exposition (WQTC), Toronot, Ontario, Canada.

DTU Library
Technical Information Center of Denmark
General rights

Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


http://orbit.dtu.dk/en/publications/effect-of-surface-loading-fluctuationson-ammonium-removal-during-rapid-sand-filtration(a1e6fa39-4cbc-4b6a-b08e-a3ed87cdcf43).html

DTU Environment

Department of Environmental Engineering oo
oD

Technical University of Denmark DTU
o

Effect of surface loading fluctuations on ammonium removal during rapid sand
filtration

Karolina Tatari@*, Barth F. Smets?, Peter B. Nielsen®, Sgren Lind¢, Hans-Jagrgen Albrechtsen?

aDepartment of Environmental Engineering, Bygning 113, DTU, 2800, Lyngby, Denmark, ? Kriiger A/S Gladsaxevej 363 Sgborg, 2860 Denmark, ¢ Kgbenhavns Energi, @restads Boulevard 35, 2300 Copenhagen S., Denmark
*kaot@env.dtu.dk

Introduction Objectives

* Rapid sand filtration is used in drinking water treatment to remove ® |nvestigate the relationship between NH,* loading and effluent NH,* ® NH,* loading var_iations below the critical loading had no effect on effluent

particles and inorganic compounds such as NH,*, Fe*? & Mn*? concentration in a filter NR,” concentration

w L . . * |dentify the loading region where loading changes do not affect effluent ® Once the critical loading was exceeded, effluent NH,* concentration was

® NH,* is removed biologically by microorganisms attached on the sand | ..
) i | - concentration strongly affected by loading increases

About 25% of waterworks in Denmark exceed the effluent NH," guideline ® For the investigated filter, the critical load was 5 times larger than the

Influent : . . . . . -

of 0.05 mg/L. = . Surface loading : operating load. Performance of this filter is expected to be robust against
® Loading can often change due to switching between abstraction wells _ N N N Ammonium load per load variations

with different water quality S lajlpeltaOf Siemalsuriace
* Loading that exceeds a filter’s removal capacity may cause transient S el o Method

am m O n i u m b r e akt h r O u g h .......... ahihntIhny TR r . i rifyin .

microorganisms

Research question: ~
Mineral
In which operating region have NH,* loading changes no effect a filter’s coating Redreyation
perfOrmance? _ - _ _ _ _ _ _ - Influent pump controls
Figure 1: Sketch of nitrification in a rapid sand filter. Ammonium is degraded by a nitrifying Column / NH,"load
biofilm attched on the sand grain surface ff.f:i:nd @
ﬁ Influent
Results =
1 mg/L NH,*
Effluent
0.25 0.25 - Critical loading ® Loadings up to 2 mg v
~ —A— 19 NHg*/m? /h - T NH,*- N/ m2/ h have no o
5 020 Average effluent | ¢ 29 NHg"Im% > 0.20 - i effect on ammonium
= 01e at operating load | —®— 49 NHg" Im2 Ih it 01 No e_ffeCt of effluent concentration Figure 4: Schematic drawing of experimental set-up. Column dimensions: 5 cm X
. (steady state) £ 'Ohad'ng (t-test, a = 0.05) 2.6 cm . Loading was controlled by adjusting influent flow rate, influent
L A < changes - 1 _
- C Qignif . . concentration was 1 mg/L.
E < 0.10 - Significant ® Loadings higher than 2 J
3 § 0.05 | e | SMEEL O NH,*- N/ m2/ h result in
5 = S 5 loading higher effluent NH,* | | | |
L 0.00 changes concentration Table 1: Different experimental loads applied. Steady state loading = surface
| | | | | | 0 1 2 3 AI, o _ loading of the full scale filter. Duration of experiments was short to avoid growth
100 150 200 250 300 ® Critical loading =2 mg . .
. . | 5 of nitrifying biomass
Time (min ) Surface loading (mg NHz*-N/ m?2 sand/ h) NH,"- N/ m=/h
. . . . Loadin :
Figure 2: NH,* effluent concentration profile during (Mg NH,*-N/ rﬂzsand Duration of

Figure 3: Relationship between NH,* effluent
concentration (temporary steady state concentration)

loading increase experiments. During each loading surface area/h ) experiment (h)

change ammonium effluent concentration stabilizes | 0.4 steady state
to a new value (temporary steady state and surface loading
(temporary steady state) DWBIOFILTERS . 2
s 2 4
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