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Bioremediation of Micro-polluted Source Water by Simulated River Bioreactor

with Different Carriers
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Abstract: Two simulated river bioreactors with elastic filler and AquaMats® were applied to remediate micro-polluted source water.
Under intermittent aeration and gradual increase of aeration intensity, the biofilm reactor with elastic filler was successful start-up within
50 days, and average removal efficiencies of permanganate index, NH, -N were 78.2% and 93.5% , respectively, but the removal
efficiencies of the reactor with AquaMats® were more than 70% and 80% after two weeks. On the condition of aerobic to anoxic ratio
of 3 h:3 h and aeration intensity of 250 L-h "', elastic filler was more efficient for the removal of permanganate index, NH, -N, TN and
TP. The pollutant removal of AquaMats® was strongly enhanced when the aerobic to anoxic ratio and aeration intensity changed to 2 h
24 h and 120 L-h~", which suggested its potential of energy saving. Microscopic observation revealed that the surface of elastic filler
was fully surrounded with filamentous bacteria and more inorganic particulate matter after successful start-up of the reactor, and the
biofilm attaching to AquaMats® was of higher microbial population diversity. The results indicated that elastic filler with homogeneous
biofilm had a strong retention capacity for its radial structure, and the AquaMats® with microporous structure was more suitable for the
enrichment of different functional microorganisms and enhanced the collaborative removal of multiple pollutants.

Key words: micro-polluted source water; simulated river bioreactor; biofilm; elastic filler; AquaMats®
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Table 1  Water quality for the experiment

K DO 1o i R 5 #K TN

EN NH," -N
/C /mg-L~! /mg-L~! /mg-L~!

/mg-L~"

/mg-L~"

NO; -N NO, -N TP DP TOC
/mg'Lil /mg']_fl /mg']_fI /mg'Lfl

9.0~19.5 5.22~10.0 10.27 £2.53

6.26 £0.53 4.10+0.65 2.42+0.53 0.07+0.04 0.40+0.08 0.28 +0.11

15.12 +7.87
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Table 2 Operational condition of the reactors
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Fig. 1  Variation of permanganate index in two simulated river bioreactors
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Fig.2 Performances of NH," -N removal of two simulated river bioreactors
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Table 3  Degradation dynamics of NH,” -N and permanganate index during 24 hours

ok A H LY B %

K/h™! R 6 Bowe w7 ) R A%
AquaMats® 0.029 4 0.9772 ¢; =15.096 9¢ =873 155719 0.948 4 1
P R 0.1420 0.9832 ¢; =0.848 4e "7 4+0.278 2 0.990 2 1

D) R Fm R REGK R RO AH R 2) ¢, Fom o 6 %) BB A 15 Je vk B2
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Table 4  Performances of TN removal under different

operating conditions

HH HE I B B Tl T2
K/ mg-1.7! 6.18 +0.64 6.70 £0.01 6.22 £0.43
R, IR #g K/ mg-L™"  5.81£0.39 6.56+0.51 5.89 +0.54
R, [ as KBRS/ % 5.99 2.09 5.31
R, R #gthk/mg-L™"  5.87£0.32 6.460.19 5.98 =0. 41
R, B # 2K bR/ % 5.02 3.58 3.86
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Table 5 Performances of TP removal under different

operating conditions

A HE I B TH 1 T 2
K/ mg-L7! 0.40 0. 08 0.42 £0.02 0.43 £0. 07
R, H7k/mg-L.°"  0.33 +0.04 0.38 +0.01 0.41 £0.03
R, ZBR%E/ % 17. 50 9.52 4.65
R, 7k /mg-L™"  0.32 +0.03 0.36 £0. 02 0.42 +0.05
R, ZBRE/ % 20. 00 14.29 2.33
2.3 GRAEWAHI ST
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Table 6  Variation of biomass, VS/TS and EPS concentration
o 67 d 89 d
AT g VS/TS EPS/mg-g " T/ gem VS/TS EPS/mg-g "
AquaMats® 71.79 0. 16 116. 84 139. 51 0. 46 118.79
B HOR 316. 54 0.22 89. 10 864. 20 0.23 66. 16
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