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Abstract

There are a lot of parameters affecting microbial acclimation/ cultivation characteristics such
as dynamic conditions, F/M ratio and substrate affinity. From the process control point of view,
the effect of high salinity on the removal efficiencies of BOD and SS have been documented by
few researchers. In this research, lab-scale CAS(Conventional Activated Sludge) process and
modified A,O(Anaerobic/Anoxic/Oxic) process were operated and monitored to evaluate the
characteristics of microbial acclimation and cultivation under high salinity wastewater during
the period of three weeks. As a result of acute microbial activity test(6hr) at various Cl°
concentration, the appropriate CI” concentration for microbial growth and acclimation ranged
under 3,100 mg/ /. As a result of acclimation/cultivation test, the trend of COD removal
efficiency reduced gradually as time elapsed. It is considered that NH4-N removal
phenomenon of the conventional pollutants removal mechanisms gave little effect to the

microbial acclimation/ cultivation under high salinity wastewater.
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Table 1. Critical toxicity levels for microbial activity(7] 5, 2011)

Species Limit Species Limit
pH 5~95 Fe 100 mg/1
S 5~25 mg/l Cu 1 mg/l
cr 5,000~6,000 mg// Ni 1~6 mg/!
CN 1~1.6 mg/l Zn 5~13 mg/l
HCHO 800 mg// Cr 2~10 mg/I
C¢HsOH 250 mg/! Cd 1~5 mg/]
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Table 2. Experimental conditions used in the salinity levels

experiments
Species | NH,N cr ClI/vSs*
Samples (mg/)) (mg/1) (mg/g)
Blank 17.3 0 0
Mode A 21 3,112 508
Mode B 17.2 6,158 1,079
Mode C 22 9,293 2,395
Mode D 25.1 12,926 3579
Mode E 245 19,469 9,655

# VSS(Volatile Suspended Solid)

Table 3. Characteristics of synthetic high-salinity wastewater
Unit : mg/L

Species | Concentration | Species | Concentration
COD, 310 £20 TP 5 +2

N 27 +6 POP 0-01
15 +2 SS -

13 +4 cr 2,700 £300
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Fig. 1. Schematic of the CAS and modified A,O process
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Table 4. Comparison between the results of OUR and NH,;-N removal evaluation
Microbes Heterotrophs Autotrophs
Index OUR(mg///hr) SOUR(mg/g/hr) NH,-N(mg/)
Time 0chr) 3(hr) 6(hr) 0(hr) 3(hr) 6(hr) 0chr) 3(hr) 6(hr)
Blank 60 21 19 125 4.9 44 17 3.7 3.8
Mode A 61 21 19 125 4.9 43 21 6.2 6.1
Mode B 37 18 10 6 2.3 2.1 17.2 16.5 16.2
Mode C 21 17 18 6 2.4 2 224 22 215
Mode D 18 12 9 49 4.7 4.5 25.1 25 249
Mode E 7 6.5 6 2.7 2.6 24 24.5 2.43 24.2
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Fig. 2. The acute microbial activity test for each mode
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