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Perfomance Evajuation ofM icrophe
Carrier n Anaerohc ]) geston Reactor
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Abstraczt The enricimentofmicropes in e reacor Plays an mpor@ant e i anaeropic d Beston form ethane prjuction The selec
ton of microhe carriers is the key task or mproving digestion reactor Based on the necessity of its sc]cct'pr} the bochanica] ind ices
wer selected fr carriers’evaluation The anountofaengenesi§ PH and coenzyime Etzo were measured perodically Bacteria] countpy
]| tuhe methad was enployed for examining fhe enrichment of microhes Scann g electonm icroscopy( SE[\/[) was applied for dentif
ying the bacterias and their adheson case onto carriers The results indicated that ganular activated cathonwas the phest selecton

Key words Anaeohic digest'pp methanogep microb(,a carrier

CLC number Xj72 Docum ent code A

W ith he increasing concem of resource lack and
envjrommen t Po|ju tiop anaemhic digestpn technique s
becan ng the Perfect choice for jts ahility of producng
enegy and cleanng envirooment Sane of the devel
oped countries are activey put pwardmethane projuc
tion Mto industria]izatiogl which could mprove He pra
duction {fram Jow_leve] natura] process t0 advanced con
to]lahle Process Howeve’r the key Proplem of ndus
trialzatpn is the [ov efficiency Based on he reactors
design the carrers were packed n it which mncorporat
ed no he characerstics of micrche m anaerohic di
estion ' ¥
density ofmethanogen n the reactor and ensure the suf

The carrjer was expected to ncrease he

ficient contacthg heween materg|s and methanogen

A ls0 the Jeaking ofmethanog€en could he reduced and
thus the fementation efficiency could be mproved

Based on the camparisons of acrogenesis vojume and ef
ficiency Prelininary study was conducted Funhe’r

m crosoopic factorswere evalated The mechanjsns of
m cmohe hod ng on the carriers and the heneficiatpn
extent were nvestigated

1 Materals and methods

1.1 Experinentalmaterials

Inocujatng sjudge was fetched fran the hottm of
fishpond in 168 Middle School which locaed atHar
bin Fresh cattle manure used n he experinent was
fran W andashan Group M ilk Cattle Station
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1.2 ExpPerinenta]devges andm e hods

Smgle Phase anaerchic femenaton Process was
adopted w it batch input and output types in He expery
ment’!  Femenatontnpe mture was contio]led at
(35 i—l) ‘C bywaterhathy Andmanually agjtation was
carried out once a day The reactor was reforned on
the basis of1 goomL wildmouh bottle

Slury was prepared by | :3 of moculaed sludge
and fresh cattle manure and the oconcentration was
6%. The experinentwas waQ stePp at the same cond i
tion:S first ncluded six carriers and b]ank three carry
erswere oPtinjzed and second mcuded three carriers
and blank paralle] tests were conducted for the hree

carriers

2 Results and discussion

2.1 Prelnhnary selkcton
Fi€1 shows that GAC and bamhoo perfomed

d(minan,t and acyvated cathon fher shoved sinilar to
the blank As for the aerogenesis abilitie§ GAC and
pbanhoo could bhe the selections as the carrjer O jnprove
aerogenesi’s and actyvated carhon f{her was also worth
further developing

It 1s showvn Hat the tendency of the four aemgene
Sis voJume curveswas sin jlarwith, wo fementation cy.
cle( Fig 2). Granular actjvated carbon( GAQ could
perfom we]] pr its wo h Bher aerogenes;s peak while
the png cycle and stahle aero€enesis voume {or ham-
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boo carhon The aemgenesis effects decded that
havdie 8lassfiber and polyviny] foma] fiber could be
used as carrier 1 anaempic digestion
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Fig. 1 Total aerogenesis volume of different
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Fig. 2 Variations of aerogenesis volume for
& &
partial fermentation groups
2.2 Mrmoscopg characerizaton of the se
kcted carrers
221 Methacgen charactergation i mafral recy
clng

Methanogen can produce h e green fluorescence
atypp m ujtraviolet [Bhtexcitation And hemaijn rea
son was that coenzime E, Most
m ethanogen contamed hi€h content of coenzime Em’
which was usually apove 159mg kg wet cells And
there was no other Pecific anaemohe exceptme panogen

in mefanogen 12

that coul] contajn coenzine 520[5*61 .

Fig8 3 shows that the fementation groups reached
the ir coen zsme E, peaks atgd At the same tin§ te
coenzyme E, for the fementation groups with carrers
n the fetched slurry was relatjvely lower canpared with
the blank HONeve’r the aeragenesis volun e was high

er than the blank
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Fig 3 Variatons of comzime F420 value pr

d ifferent fementation groups

222 Analysis ofmicmohe adhering conditions on fe
surface of carrier

Fi€4 shovs the SEM picure;% Wwhich were taken
n the aerogenes;s Peak 10 Provide miCroscopic chsewa
tions of carrjers [t could be seen that ranular sjudge
appeared on the surfice of camriers And te slidg€e n
cluded different kinds of bacteria  In he experment
bacillus and coccus were themajn foms

GAC was te best sefction for hacterp adhesion
The coarse macropore and mesopore were filled with
mjcrobe  And the resident hacteria inclided bacillus
coccus and algo sarcma The sarcna was an jnportant
parameter for inpoving te aerogenes;s Activated car
bon fher did not show evident heneficiatpn as GAQ
which was rejpted w ith surface aperture distripution It
was m jcropore strucurg and micmohe only existed m
the fibre bundle
mamnly short baci]p,s ajso a snal]l anount of sarcpha
( Fig4 ( b) ). The irregular surface of hanhoo carhon
changed mtom anpranous 1aYe’r though the effectwas
not as chvious as fe other wo carrers

The bacterpg on the surface were

Based on the m jcroscopic IESJI‘[’S the surface char
acterjstics of carrgrswas inportant formicrohe holding
For he carrerswith hig porosity m jc1ohe could grov on
the surfice and the carrer could fixm cmohpe

(a) GAC ( x10000)
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(¢) Bamboo carbon ( x13000)

Fig. 4 SEM pictures of activated carbon fibre carrier

surfaces with and without membranes
3 (Conclusions

The studyY campared six carriers {or inproving
aerogenesi’s and the resu]s showed that

AR,

1. Micmobe carrier could inprove micmope leak ng
and increase to®r] aerogenes;s efficiency

2 Aermgenes;s V01Lm§ coenzine E, and SFM
opserwations could be used as perfornance evaluatpn
criterja

3, Surfice characteristics of carrijers could affect
m jcrobe holding GAC showed better abilities form
cohe residence andm crohe diversit}’ especally pr s
adsomtion of sarcina to enhance aerogenesis
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