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Characteristics of Microbial Community and Operation Efficiency in Biofilter

Process for Drinking Water Purification
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Abstract:In order to explore characteristics of microbial community and operation efficiency in biofilter ( biologically-enhanced active
filter and biological activated carbon filter) process for drinking water purification, Biolog and polymerase chain reaction-single strand
conformation polymorphism ( PCR-SSCP ) techniques were applied to analyze the metabolic function and structure of microbial
community developing in biofilters. Water quality parameters, such as NH,”-N, NO, -N, permanganate index,UV,;, and BDOC etc,
were determined in inflow and outflow of biofilters for investigation of operation efficiency of the biofilters. The results show that
metabolic capacity of microbial community of the raw water is reduced after the biofilters, which reflect that metabolically active
microbial communities in the raw water can be intercepted by biofilters. After 6 months operation of biofilters, the metabolic profiles of
microbial communities are similar between two kinds of biologically-enhanced active filters, and utilization of carbon sources of
microbial communities in the two filters are 73. 4% and 75.5% , respectively. The metabolic profiles of microbial communities in two
biological activated carbon filters showed significant difference. The carbon source utilization rate of microbial community in granule-
activated carbon filter is 79. 6% , which is obviously higher than 53. 8% of the rate in the columnar activated carbon filter (p <0.01).
The analysis results of PCR-SSCP indicate that microbial communities in each biofilter are variety, but the structure of dominant
microorganisms is similar among different biofilters. The results also show that the packing materials had little effect on the structure
and metabolic function of microbial community in biologically-enhanced active filters, and the difference between two biofilters for the
water purification efficiency was not significant(p >0.05). However, in biological activated carbon filters, granule-activated carbon is
conducive to microbial growth and reproduction, and the microbial communities in the biofilter present high metabolic activities, and
the removal efficiency for NH,” -N, permanganate index and BDOC is better than the columnar activated carbon filter(p <0.05). The
results also suggest that operation efficiency of biofilter is related to the metabolic capacity of microbial community in biofilter.
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Fig. 1  Schematic diagram of drinking water treatment process
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Table 1

Designing and operating parameters of biofilters
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Fig.2 AWCD variation of microbial community

in biofilter processes
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Table 2 Functional diversity index of microbial communities in biofilters

B8t Shannon 45 %X Shannon 4] Simpson 5% Meclntosh 8 %X Meclntosh %] &
BACF1 % 2.41 +0. 13" 0.85 +0.09° 0.89 +0.07* 1.96 +0.11° 0.88 +0.09*
BACF2 & 2.88 +0.04" 0.89 +0.07" 0.94 +0.02" 3.98 £0.08" 0.95+0.01"
BEAF1 % 3.05 £0.06" 0.96 0. 04" 0.95 +0.05" 4.52+0.13" 0.97 £0.05"
BEAF2 & 3.04 £0.15" 0.94 +0.01° 0.95 0. 10" 4.97 +0.19" 0.98 £0.03"

1) R P B R E + frfE2E 0 = 3, KPR —F R TE F R R R 22 5 HA G2 8 L (p <0.05)
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Fig. 6 SSCP profiles of microbial community in biofilters
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Table 3 Operation efficiency of biofilters

4 b7 bk BEAF1 & BEAF2 & BACF1 & BACF2 &

1 2N

e PEK/HAK(RBRAR)  HER/BAK(EBRE)  dEK/RK(ERR) KK (EBER)  dEK/ K (ERE)
NH," -N/mg-L~" 0.25/0.19(24.0% ) 0.25/0.05(80.0% ) 0.250/0.037(85.2% ) 0.19/0.03(84.2% ) 0.19/0.02(89.4% ) *
NO, -N/mg-L ! 0.022/0.022 (0) 0.022/0.001(95.4% )  0.022/0.001(95.4% ) 0.022/0.001(95.4% )  0.022/0.001(95.4% )
GRS E L/ mg- 1! 1.60/1.25(21.8% ) 1.60/1.20(25.0% ) 1.60/1.18(26.2% ) 1.25/0.95(24.0% ) 1.25/0.86(31.2% ) *
UV, /cm ™! 0.025/0.025 (0) 0.025/0.022(12.0% )  0.025/0.022(12.0% ) 0.025/0.021(16.0% )  0.025/0.021(16.0% )
BDOC/mg-1~! 0.537/0.486(9.5% ) 0.537/0.170(68.3% )  0.537/0.161(70.0% ) 0.486/0.156(67.9% )  0.486/0.136(72.0% ) *

1) FH BRI R 3 W& 414, BEAFL 55 BEAF2 5 BACF1 515 BACF2 S IL#, = FRENZE 2 FH %% E L (p <0.05)
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b T ORL I P R DR R TR MR YR AR R

B A RE S T BE 2 A R
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