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INTRODUCTION

Biofilters are often the heart of drinking water treatment systems in Europe [1]. Research in biofilters has contributed to optimize water treatment. Often filter media consist of washed, dried and sieved
guartz sand. The function of alternative filter media for drinking water filters have been investigated [2-4]. These media include carbon products, ceramics, industrial waste products, and synthetic
organics such as plastics, expanded clay, coated sands, and metal oxides. The duration of the start-up process has also been investigated [5-6]. However, the effect that alternative filter media may
have on the microbial attachment and development of biofilm and therefore in the duration of the start-up period has received little attention.

The overall objective is to investigate the microbial communities on the filter media coating during the start-up of biofilters.

METHODS DISCUSION

The investigations described in this poster were carried out at Fredensborg waterworks DNA extraction, gPCR and pyrosequencing results
near Skanderborg, Denmark. The waterworks treats anaerobic groundwater using a
simple process of aeration and filtration (2 filters in series). Table 3 — Sample overview and qPCR results.

Sample Ext.DNA Lib. DNA gPCR gPCR Reads
Setup Water and Filter media samples Ing/ut] Ing/ul]  lcopiesiul]  [copiesingDNA] [l
After evaluation of several filter media  Filter medium properties of quartz sand, FM from Filter 2 0.1 7.53 1.2E+03 1.4E+04 25797
properties, a filter column of calcium calcium carbonate, anthracite and FM from setup 17.3 14.90 2.0E+06 1.2E+05 16122
carbonate was selected to remove manganese oxide were determined using Water bet. filters 1.4 0.00 - - 0

manganese using as inlet water between the  gravimetric methods and a photometric
waterworks filters. The water was spiked with  particle analyzer (Camsizer®64, Retsch

manganese to achieve a constant  Technology GmbH). Figure 3 shows that microbial analyses Aphaprotcobacteri- | RN
. 1 |
concentration of 0.27 mg.L™. | detected the presence of commonly reported setaproteoacteria- || RN e
Water samples of the setup inlet (water prokaryotic ~ groups:  Alphaproteobacteria, nivospiras- o< [N
between filters from the waterworks) were Betaprotobacteria, Nitrospirae, Acidiobacteria Candidate division OD1- o1 os
taken during the experiment and analyzed and Gammaproteobacteria [7]. Acidobacteria-
fOF Standard parameters. Bacteroidetes-
| Pyrosequencing showed attachment of Deltaproteobacteria-
Water SampleS (Water between the filters bacteria present in the inocu|ator’ water Actinobacteria- 31 32 13
e \mtor betear fitare and Clean. water from the WaterworkS) and between filters of the waterworks, on the filter Planctomycetes- 0 | 48 21
spiked with Mn filter media Samp|eS (Second filter of the medium surface (Figure 4) Gammaproteobacteria- | 2.3 1 3.1
— waterworks and filter column) were Vedium Calcium  wWaer
FILTER COHECt?d and | analyzed  DNA Nistropirae (AOB’s) were much more abundant | Fiter2 s0days. - fters
coLuM extraction, gPCR with broad range (2-3 times) on the calcium carbonate column Figure 3 — The 10 most abundant Phyla.
bacterial primers, and than in the water between filters (used as inlet).

amplicon sequencing using 16S rRNA
primers. The analysis identified the most
abundant amplifiable Phyla and Genera in

OUTLET

Nitrospirae; Nitrospira |2l Nitrospirae; Nitrospiral| |
Fl g ure 1 — Setu p W |th ac a| Ci um car b onate co | umn. th e Sam p|€S . Proteobacteria; c__Alphaproteobacteria_OTU_9 -- _ Proteobacteria; F'edﬂmicmhiuml-_ .
Candidate division OD1; ¢__Candidate division OD1_DTU_15-- Proteobacteria; I__Xanthobacteraceae_OTU_8

Protecbacteria; Gallionella-. 3.3 TProteoha-:teria; Woodsholea K3 ‘
. Protecbacteria; o__ DB1-14_0OTU_30- 3.1 Proteobacteria; o GR-WP33-30_0OTU_18- 29
At 'I I n e m eaS U I’ e m e n tS Protecbacteria; Bdellovibrio- 2.8 Protecbacteria; o TRA3-20 OTU _85- 28
. ’ . Candidate division OD1; ¢__Candidate division OD1_0OTU_39- 25 Protecbacteria; o TRA3-20 OTU _16- 27
Oxygen concentration, pH, redox and temperature of the column’s inlet was frequently roteobacieria: Backriovorax-JH8 roleobaciera A0S39_OTU 61 [
measu red u S| N g M u |t| 3 430 meter (WTW G m b H ’ G erm any) _ Proteobacteria; f_EmnthiDrhﬂdﬂspir:liceae_{Z.}TU_EQ - 2 Prﬂtenbacteria;_f_RBS:iTB__OTUJ 06- 19
Proteobacteria; Candidatus Mitrotoga- 16 Actinobacteria; LF_BFO7 - 1.9
Proteobacteria; o__DB1-14_OTU_230- 16 Planctomycetes; Pir4 lineage - 1.7

Protecbacteria; o_ DB1-14_0OTU_23- 15 Proteobacteria; Hyphomicrobium - 16 O

Proteobacteria; f _ Xanthobacteraceae OTU_100- 15
Acidobacteria; f__ABS-19_0OTU_73- 14
Acidobacteria; f__ Blastocatellaceae OTU _10- 14
Proteobacteria; f _Hyphomicrobiaceae OTU 74 13 @)
Acidobacteria; o Subgroup 6 OTU 51- 1.3
Planctomycetes; f _ Planctomycetaceae OTU 33- 12
Acidobacteria; o Subgroup 6_OTU_55- 12
Proteobacteria; f Hyphomicrobiaceae OTU 58- 11 .
Acidobacteria; 5-Btb7_22- 1
Acidobacteria; AK1DE1 - 1
Proteobacteria; 0 Rhizobiales OTU_148- 0.8
Proteobacteria; o Rhizobiales OTU_65- 0.8

Planctomycetes, Gemmata - 08

Proteobacteria; f __ SM2D12_0OTU 34- 15
Proteobacteria; Pedomicrobiumt 1.5
Candidate division OD1; ¢__Candidate division OD1_OTU 60- 12

Acidobacteria; o Subgroup 6 OTU 51- 1.2

R E S U LT S Proteobacteria; o_ DB1-14_OTU_101- 1.1
Acidobacteria; o__Subgroup 6_OTU_77- 1.1

Proteobacteria; Woodsholeat 0.8

Protecbacteria; f_Ilm| 0.8
Candidate division OD1; ¢__Candidate division OD1_OTU_103- 0.7
Candidate division OD1; ¢__Candidate division OD1_0OTU_146- 0.7

Filter media properties Water quality before filtration Proteobacteria; o_Rickettsiales OTU_93- 07

Candidate division TM7; ¢__Candidate division TM7_OTU_83- 0.7
Proteobacteria; f__Xanthobacteraceae_OTU_8F 06

Table 1 — Water quality before column.

Figure 4 — Comparison of microbial diversity in the inlet (water between filters of the waterworks)

Water quality before filters and the filter medium coating - after 30 days, 20% of manganese removal (20 minutes of contact

Parameter Average Unit time). 1] Detected in both inlet and filter medium samples. @ Commonly connected to biological oxidation of manganese.
Treatment parameters
. Oxygen 11.1 mg.L1
; Iron 0.010 mg.L1
Manganese 0.27 mg.L1
Ammonium <0.02 mg.L1 CO N C L U S I O N S
b Others
pH 7.6
Redox 230 mV : : :
C Temperature 15 oC « After 30 c_lays of start-_up, 20% of the manganese in the inlet was removed_ (contact time
. . . of 20 min). Even with low manganese removal, there was a selection for some
Figure 2 —Photometric particle analyzer of taxonomic groups on the filter material relative to the inlet
different media. '
16S rRNA amplicon sequencing showed attachment of bacteria commonly reported as
Table 2 — Properties of the different filter media. MnOB’s and AOB’s on the medium coating. These included bacteria present in the
Filter media Shape Grain Size (mm) Porosity Density iInoculator (water between filters). Further, bacteria undetected in the inoculator suggest
(10%) (90%) gem3 that other MnOB'’s were formed in the coating of the medium, such as: Hyphomicrobium
A. Quartz 0.86 0.50 0.80 0.46 1.48 and Hyphomicrobiceae.
B. Calcium carbonate 0.85 2.30 4.10 0.46 1.40 _ _ _ _ _ N _ _ _ .
C. Anthracite 081 1.40 250 050 0.95 Further investigations on microbial communities evolving on different filter media can
D. Manganese oxide 0.82 160 320 0.49 168 have great importance for start up and management of biofilters for drinking water

treatment.
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