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Experimental study on the treatment of high concentration
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Abstract: Aiming at the recovery wastewater from automobile engine waste oil processing in 4S store with COD up to 2x10° mg/L,
different dilution methods were used to study the biochemical treatment effect. The four dilution ways included tap water dilution ,
laboratory SBR biochemical pool water dilution , the reactor water 50% reuse dilution, and the reactor water 75% reuse dilution.
The results showed that the effluent dilution method of laboratory SBR biochemical tank could stably and effectively degrade the oil
wastewater which was difficult to treat, and the average removal rates of COD, NH,/—N and TN were 96.54% , 88.72% and
79.53% , respectively. Meanwhile , the abundance of a—Proteobacteria which was beneficial to nitrogen removal and Candidatus—
Competibacter which promoted EPS secretion in the effluent dilution method of SBR biochemical pool in the laboratory was higher
than that of the other three methods , indicating that dilution of biochemical effluent could improve the biodegradation characteristics
of motor oil wastewater to a certain extent , enabling it to be biochemical treated by SBR process. And the processing cost was low
and easy to implement. The experimental results provided a feasible biochemical treatment way for the treatment of waste oil recov -
ery wastewater.
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Fig. 1 SBR system test equipment
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Table 1  Inlet water quality
K B i RN P
COD/(mg-17") 1975~2 075 2025
TN/(mg-L™") 36.5~44.5 40.5
NH,"-N/(mg-L™") 27~34 30.5
pH 7.7~8.6 8.15
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500 mL/d, B UK L& 4 d (19 3K i B AL A%
BOfl 7K 2 Lo 440 e i e fe 7k 7 XL R 2.
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Table 2 Water distribution scheme for oil wastewater in reactor

TR Bk L [ ek, ETCIRHKS AR AR i

mL JK 18] FH /m L
SBR-1 20 1980 — —
SBR-2 20 — 1980 —
SBR-3 20 — 1 000 980
SBR-4 20 — 500 1480

Hip SBR-3 1 SBR—4 i) Hi /K [\ Ji] F 4% H i
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Fig. 2 Removal effect of COD in each reactor
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Fig. 3 Removal effect of NH,"~N and TN in each reactor
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Fig. 4 Changes of MLSS, MLVSS(a)and SVI(b) in each reactor
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Table 3 Changes of PN, PS and EPS in each reactor
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Fig. 5 Changes of DHA in activated sludge of each reactor
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Fig. 6 Flocculation and microbial phase of sludge in reactor
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Table 4 Microbial diversity index of each reactor

B OTU &+ Simpson 15 %X AT OTU $i it
NGRS R 1911 0.991

SBR-1 1425 0.977

SBR-2 1581 0.980 715

SBR-3 1748 0.975

SBR-4 1766 0.976
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Fig. 7 Distribution of bacteria at the taxonomic level of phylum
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Table 5 Analysis of dominant strain of Proteobacteria

Proteobacteria

v »
FE V1% 5% /% HAth 5 4N /1%
Wb 45.0 6.0 7.6 41.4

SBR-1 66.9 7.6 7.8 17.7
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SBR-3 63.6 8.8 6.6 21

SBR-4 64.5 7.7 7.4 20.4
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Fig. 8 The distribution of bacteria at the taxonomic level of genus
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