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Development of integrated microbubble and microfilter system for
liquid fertilizer production by removing total coliform and
improving reduction of suspended solid in livestock manure
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Abstract Livestock manure is used as an organic fertilizer to replace chemical fertilizers after sufficient
fermentation in an aerobic bioreactor. On the other hand, liquid manure disposal problems occur
repeatedly because soil spraying is restricted during the summer when the crops are growing. To use
liquid fertilizer (LF) as an additional nutrient source for crops, it is necessary to reduce the amount of
suspended solids (SS) in the liquid fertilizer and secure stability problems against pathogenic
microorganisms. This study examined the effects of the simultaneous SS removal and E.coli sterilization
in the LF using the microbubble (MB) generator (FeMgO catalyst insertion). The remaining SS were
further removed using the integrated microbubble and microfilter system. During the floating process in
the MB device, the SS were removed by 57.9%, and the coliform group was not detected (16,200—0
MPN/100 mlL). By optimizing the HRT of the integrated system, the removal efficiency of the SS was
improved by 92.9% under the 0.1h of HRT condition. After checking the properties of the treated LF,
64.5%, 70.1%, 54.9%, and 51.5% of the TCOD, SCOD, PO4-P, and TN, respectively, were removed. The
treated effluent from such an integrated system has a lower SS content than that of the existing LF and
does not contain coliforms; therefore, it can be used directly as an additional fertilizer.
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Fig. 1. Schematics diagram of microbubble flotation
and micro-size filter fused system.
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Fig. 2. SS Changes under different conditions.
Conditions: (0) Liquid fertilizer effluent (1)
after microbubble/catalyst system (2) after
filter at x1 (5rpm), (3) after filter at X3
(15rpm), (4) after filter at x5 (25rpm), (5)
after filter at x10 (50rpm).
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Fig. 3. Color changes under different conditions.
Conditions: (0) Liquid fertilizer effluent (1)
after appling of microbubble flotation (2)
after filter at x1 (5 rpm), (3) after filter at
x3 (15 rpm), (4) after filter at x5 (25 rpm),
(5) after filter at x10 (50 rpm).
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Fig. 4. Qualitative analysis using Quanti-tray for
determination of Total Coliforms inclusion.
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Fig. 5. COD concentration changes under different
conditions. Conditions: (0) Liquid fertilizer
effluent (1) after appling of microbubble
flotation (2) after filter at x1 (HRT 1h), (3)
after filter at x3 (HRT 0.33h), (4) after filter
at x5 (HRT 0.2h), (5) after filter at x10 (HRT
0.1h).
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Fig. 6. PO4-P and NH3-N concentration changes

under different conditions. Conditions: (0)
Liquid fertilizer effluent (1) after appling of
microbubble flotation (2) after filter at x1
(HRT 1h), (3) after filter at x3 (HRT 0.33h),
(4) after filter at x5 (HRT 0.2h), (5) after
filter at x10 (HRT 0.1h).
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