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Abstract:Theenrichmentofmicrobesinthereactorplaysanimportantroleinanaerobicdigestionformethaneproduction.Theselec-

tionofmicrobecarriersisthekeytaskforimprovingdigestionreactor.Basedonthenecessityofitsselection, thebiochemicalindices

wereselectedforcarriersevaluation.Theamountofaerogenesis, pHandcoenzymeF420weremeasuredperiodically.Bacterialcountby

rolltubemethodwasemployedforexaminingtheenrichmentofmicrobes.Scanningelectronmicroscopy(SEM) wasappliedforidentif-

yingthebacteriasandtheiradhesioncaseontocarriers.Theresultsindicatedthatgranularactivatedcarbonwasthebestselection.
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　　Withtheincreasingconcernofresourcelackand
environmentpollution, anaerobicdigestiontechniqueis
becomingtheperfectchoiceforitsabilityofproducing
energyandcleaningenvironment.Someofthedevel-
opedcountriesareactivelyputforwardmethaneproduc-
tionintoindustrialization, whichcouldimprovethepro-
ductionfromlow-levelnaturalprocesstoadvancedcon-
trollableprocess.However, thekeyproblemofindus-
trializationisthelowefficiency.Basedonthereactors
designthecarrierswerepackedinit, whichincorporat-
edintothecharacteristicsofmicrobeinanaerobicdi-
gestion

[ 1-2]
.Thecarrierwasexpectedtoincreasethe

densityofmethanogeninthereactorandensurethesuf-
ficientcontactingbetweenmaterialsandmethanogen.
Alsotheleakingofmethanogencouldbereducedand
thusthefermentationefficiencycouldbeimproved.
Basedonthecomparisonsofaerogenesisvolumeandef-
ficiency, preliminarystudywasconducted.Further,
microscopicfactorswereevaluated.Themechanismsof
microbeholdingonthecarriersandthebeneficiation
extentwereinvestigated.

1　Materialsandmethods

1.1　Experimentalmaterials
Inoculatingsludgewasfetchedfromthebottomof

fishpondin168 MiddleSchool, whichlocatedatHar-
bin.Freshcattlemanureusedintheexperimentwas
fromWandashanGroupMilkCattleStation.

1.2　Experimentaldevicesandmethods
Single-phaseanaerobicfermentationprocesswas

adoptedwithbatchinputandoutputtypesintheexperi-
ment

[ 3]
.Fermentationtemperaturewascontrolledat

( 35±1)℃ bywater-bath.Andmanuallyagitationwas
carriedoutonceaday.Thereactorwasreformedon
thebasisof1 000mLwild-mouthbottle.

Slurrywaspreparedby1∶3 ofinoculatedsludge
andfreshcattlemanure, andtheconcentrationwas
6%.Theexperimentwastwo-stepatthesamecondi-
tions:firstincludedsixcarriersandblank, threecarri-
erswereoptimizedandsecondincludedthreecarriers
andblank, paralleltestswereconductedforthethree
carriers.

2　Resultsanddiscussion

2.1　Preliminaryselection
Fig.1 showsthatGACandbambooperformed

dominant, andactivatedcarbonfibershowedsimilarto
theblank.Asfortheaerogenesisabilities, GACand
bamboocouldbetheselectionsasthecarriertoimprove
aerogenesis, andactivatedcarbonfiberwasalsoworth
furtherdeveloping.

Itisshownthatthetendencyofthefouraerogene-
sisvolumecurveswassimilarwithtwofermentationcy-
cle(Fig.2).Granularactivatedcarbon(GAC) could
performwellforitstwohigheraerogenesispeak, while
thelongcycleandstableaerogenesisvolumeforbam-
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boocarbon.Theaerogenesiseffectsdecided that
haydite, glassfiberandpolyvinylformalfibercouldbe
usedascarrierinanaerobicdigestion.

2.2　Microscopiccharacterizationofthese-
lectedcarriers

2.2.1　Methaogencharacterizationinmaterialrecy-
cling

Methanogencanproduceblue-greenfluorescence
at420nmultravioletlightexcitation.Andthemainrea-
sonwasthatcoenzymeF420 inmethanogen

[ 2]
.Most

methanogencontainedhighcontentofcoenzymeF420,

whichwasusuallyabove150mg/kgwetcells.And
therewasnootherspecificanaerobeexceptmethanogen
thatcouldcontaincoenzymeF420

[ 5 -6]
.

Fig.3 showsthatthefermentationgroupsreached
theircoenzymeF420 peaksat9d.Atthesametime, the
coenzymeF420 forthefermentationgroupswithcarriers
inthefetchedslurrywasrelativelylowercomparedwith
theblank.However, theaerogenesisvolumewashigh-
erthantheblank.

Fig.3　VariationsofcoenzymeF420valuefor

differentfermentationgroups

2.2.2　Analysisofmicrobeadheringconditionsonthe
surfaceofcarrier

Fig.4 showstheSEMpictures, whichweretaken
intheaerogenesispeaktoprovidemicroscopicobserva-
tionsofcarriers.Itcouldbeseenthatgranularsludge
appearedonthesurfaceofcarriers.Andthesludgein-
cludeddifferentkindsofbacteria.Intheexperiment,
bacillusandcoccuswerethemainforms.

GACwasthebestselectionforbacteriaadhesion.
Thecoarsemacroporeandmesoporewerefilledwith
microbe.Andtheresidentbacteriaincludedbacillus,
coccusandalsosarcina.Thesarcinawasanimportant
parameterforimprovingtheaerogenesis.Activatedcar-
bonfiberdidnotshowevidentbeneficiationasGAC,
whichwasrelatedwithsurfaceaperturedistribution.It
wasmicroporestructure, andmicrobeonlyexistedin
thefibrebundle.Thebacteriaonthesurfacewere
mainlyshortbacillus, alsoasmallamountofsarcina
(Fig.4 (b) ).Theirregularsurfaceofbamboocarbon
changedintomembranouslayer, thoughtheeffectwas
notasobviousastheothertwocarriers.

Basedonthemicroscopicresults, thesurfacechar-
acteristicsofcarrierswasimportantformicrobeholding.
Forthecarrierswithbigporosity, microbecouldgrowon
thesurfaceandthecarriercouldfixmicrobe.
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3　Conclusions

Thestudycomparedsixcarriersforimproving
aerogenesis, andtheresultsshowedthat:

　　1.Microbecarriercouldimprovemicrobeleaking
andincreasetotalaerogenesisefficiency.

2.Aerogenesisvolume, coenzymeF420 andSEM
observationscouldbeusedasperformanceevaluation
criteria.

3.Surfacecharacteristicsofcarrierscouldaffect
microbeholding.GACshowedbetterabilitiesformi-
croberesidenceandmicrobediversity, especiallyforits
adsorptionofsarcinatoenhanceaerogenesis.
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厌氧消化反应器中微生物载体效能评价指标

公维佳, 李文哲
(东北农业大学 工程学院, 黑龙江 哈尔滨 150030)

摘　要:厌氧消化产甲烷过程中反应器内微生物的富集具有重要作用。微生物载体的选择是提高反应器效率的核心所在。
产气量 、 pH和辅酶 F

420
可作为载体选择评价的指标, 并通过扫描电镜对载体微生物附着情况进行微观检测。各评价指标检

测结果表明, 颗粒活性炭能够更好地提高反应器效率, 可作为合适的载体选择材料。
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