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Diffused air sysemsly diffusing compressed air can be used to aerate amanuretark. Therising
bubbleswhen strategically placed will induce mixing currents. Theamount of air required varieswith the
degree of treatment desired, thesize of bubbles, the effluent temperature, the depth of thebasin and the
extent of additional mixing. Work has shown that coarse bubblesgreatert han 3 mm are only half as
efficient asfine bubbleswitha bubble sizelessthan 1.5 mm.

The BlueDiamond Water Treatment Company with their " Advanced Aeration Process” (AAP)
- System, developed and patented by JLBD, Inc., produces micro-fine bubblesthat rangein size down to
0.5-5 micronsin diameter by theuse of an injector. Thestated air entrainmentby BlueDiamondisat 10

¢fm. A one horsepower dectric motor was used to circulate the manureand for entrainingtheair into the
manuredurry.

Cadlculationsshow that approximately 4.25 Kg-0O, were produced per KWH of 0.5 to5 micron
bubbles. Typicaly 0.8 to 1.0 Kg O, /Kwh can be achieved from rotor aerators.

Project Description

The project conssted of a1 horsepower el ectric motor and pump, aninjector, a HYDRO-
SPARGING TM processdistributiongrid and a 500 gal takk. Four hundred gallonsof fresh manure at
1/2 percent solidswere putinthet ank. Theinjector wasinitialy runintermittently and thenona
continuousbasis duringt he latter part of the experiment. Prior to theincreased activity of the aerobic

bacteria, it took 12 minutesto reech aDO of 7.75 mg/l. Timewas recorded asshownin theattached
table.
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Operational Evaluation

The system operated without any plugging. Therewas no indicationof algae growth on the
aerator duringthe 3.5 daysof operation.
Results

e Dissolved Oxygen

In genera, the dissolved oxygen content was planned to be operated between 2 mg/1 and 4 mg/1;
however asshown it would continueto slightly rise after the unit was shut off and to declineafter the unit
wasturned on dueto lag effect. The oxygen content wasset to maintain odor control. In thefirst six
hours, the unit was ableto keep the dissolved oxygen level desired by operatingintermittently, but the
pump runningtimeincreased and the time between runs decreased gradually. After six hours, the pump

had torun continuously to keep the dissolved oxygen content above 2 mg/1 and then fluctuating between 2
mg/l and 5 mg/l.

e Tota Solidsand Volatile Solids

The manure used wasfrom afinishing building using scrapers. Theinitial solids content was
only 112 percent whichwasvery low. Thismight beduein part because of using sprinklersin the
buildingfor cooling the pigs, but the main cause of this could bethe pre-screening treatment to the
manureusing afine metal screen with pore size of about 1132, The graphs show that the contentsof both
total solidsand volatilesolids decreased with aeration time. The reductionfor total solidswas883 mg/l
(18.9%) and that for volatilesolidswas 870 mg/1 (35.4%) after operationof about 93 hours. Alsofrom
thegraphsof TSand VS, it can be seen that the contentsof both total solidsand volatilesolidsreached

their minimum after 75 hoursof running time. Then, instead of continuingto decrease, they had a small
increase.

e Ammoniaand pH

Thevariationof ammonialevel in the manureliquid during the entiretest period wasshownin
the graphwhich demonstrated afact that the levels were higher both at the beginning and end of the test
thanin the middleperiod. However, the pH valuesdid not show the sametrend as ammoniaand basically
took on a rising shapetowardsthe end of thetest. In addition all the pH valueswerelarger than 7.0
which indicated that the manureliquid was generally in basic conditions.

e Chemical Oxygen Demand

Althoughthere were somefluctuationsat the beginning of the test, according to the graph, the
CQD content virtually decreased with the running time. After the operation of 93 hours, CODlevel

decreased by about more than 213 of the original level, i.e., from 2965 mg/1 to 980 mg/1 (which showed a
reduction of 66.9%).

Discussion and Summary

Accordingto the above mentionedtest results, it can be seen that the AAP system can efficiently
entrainair into the liquid by generatingfineair bubbles through the patented injector that makesiit
possiblefor providing an intimate contact between air and liquid. Becauseliquid is pumpedto mx with
air, traditional design of lagoonswith large surfaceareas, in order to absorb more oxygen, is no longer
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needed. Infact, the surfaceareacan be limited to any given volumeinthiscaseand insomesense, itis
advantageousto keep the surfaceareato a minimum to reduce heat lossfrom convection, evaporation,and
radiation. A further advantage of thetreatment system used isto alow moreflexibility in applyingthe
manure. The manure can be spread either by surface or gun dischargewithout generating an odorous
problem. Thisaddsflexibilitytothefarmer's scheduleaswell as reducing the overall disposal cost.

Theadvantageof aeration isto provideenough oxygen to microbesinthe liquid to betreatedfor
their biological activities. Theremova of odor from the manureislargely dependent on the performance
of al kinds of bacteriaexisting in the manureliquid, which greatly rely on dissolved oxygen content in
theliquid. Thus, to maintain an odor-freeenvironment, the dissolved oxygen concentrationin theliquid
should be at least above 1 mg/l. Furthermore, to retain the minimumBOD level, the dissolved oxygen
concentrationshould be at least above 1.5 mg/l. Asisshownin the resultssection, the AAP system can
generaly keep the dissolved oxygenlevel beyond 2 mg/l in the entire test period so it helps reducethe

odor releaseto avery low level. Thisisalsoevidenced by the olfactometry test based on the air samples
collected from the test tank.

Accordingto thetest results, the system brought the COD all theway downfrom 2965 mg/l to
980 mg/1, which accounted for about 67% reduction. SinceBOD is part of COD, it can beinferredthat

BOD level wasalso reduced in thiscase. Thisgivesriseto a possibilitythat the manure waste can be
disposed right after treatment, saving storageexpenses.

Althoughtheinitial solids content waslow, it can till be seenfrom the attached graph that the
efficiency of removing solids(including both total solidsand volatilesolids) by this systemisapparent,
which is conduciveto improvingthe aeration of the manureliquid.

During the entire test period, the ammoniaconcentrationin theliquid fluctuated from timeto
time, while pH vaues of the liquid moved more and more towardsthebasicside. Thisindicated that the
increasein pH intheliquid was not mainly relatedto the ammonialeve intheliquid. It was probably
dueto microbia biologicd activities. Therefore, the system indirectly affected the ammonia concentration
intheliquid by providing oxygen to microbes so the reduction of odor was achieved.
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Swine Manure Aeration Effecton COD
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Swine Manure Aeration Effect on pH
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Swine Manure Aeration Effect on VS
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Swine Manure Aeration Effect on NH;
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