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The Characteristics of Attached Biomass and Biogas
Production in an Anaerobic Packed Bed
Bioreactor with Several Carriers

Jae Dong Ahn, Dong Soo Kang and In Yong Chang
Department of Chemical Engineering, Kon Kuk University

ABSTRACT

An experimental investigation has been carried out to evaluate the characteristics in wastewater
treatment using an anaerobic packed bed bioreactor with ceramics, rubber sponge, soft stone A,
and soft stone B as carrier. The results of the work have shown that soft stone A as a carrier
was superior to other carriers in methane production, then the content of methane for soft stone
A was about 70%. First of all, soft stone A had higher efficiency of the COD removal than the
others in response of passing the operation, as well as it had a low volatile acid in reactor. In
addition, the slope of methane production with respect to the removal of COD (m*CH/kgCOD)
was 0.58 for soft stone A. In biomass hold-up equation for each carriers, the equation of soft
stone A was m,=714 (C,/041+C,) and it was the largest in this experimented carriers. Based
upon the results obtained, it is suggested that the major effective carrier in wastewater treatments
within the packed bed bioreactor used in this experimental work by soft stone A.

Keywords : Anaerobic, biomass, biogas, methane, COD methane

I A =

R R

271z

FAe AEFE
1 HE o2 A
7ol glom, ol AR #Ast
ofof & Al tiFH L gle}h daf AHslm gl
3z}l el QEx}(biomass)S | o] &o]
7Fsgt 2 Aoz oA 7 shahEele U8
Lo B3 o)fo] 73t Ao T FEF AT
otk o]’ MEzIRIe] g o]8-o 3 Wiy
24 §714 H715& o slo] gl Wi
o8l biogasE AAste] AR HFstux she
Q77 Aahxz ek
ae Fa o) AgAeed dejAe ]
gHEaly Ha, A A7 st FH 5

49 2
A&

75

@ol Amlshs Dol stk )7l #AFRA, F
Hubxeke el & €8 YA A4, <y
298] "ol M o125 Fulsl w7 A & o)} 3=
2S5 ik 53, f714 de JE el
oo idEe 5714 Xzt del @
HAuh Ak FFE A% B3 o] s
W she § oollu1A] ¥ u4-87ke] wella] s eFs) ol
g o] whol glrhl

T AlaE B8R s o A v AES
o] &3 A AH=e 3 HeAeE FA
Hjg) ZvlEae] B¥edy ay: #71E9 o
s} Ao A Aask WA nAE AAE
43 23 B FAHEEA WAEle vgbrbar)
oLy ) 24| °]£L7]':3}7l u Bof| oo HE] FE
Elojx] gt} 718 Hslg& 2kg/mPday2®



76 Jae Dong Ahn et al.

& o %3 COD 5=7} <F 4,000 mg/l o)Ake]
Frel A%le @704 Helrh 5014 Aeg
AAHA Rez vehtz g2

@, WY vAEe FA5Es e men
2700] )% ] o] el
Eg3}9} Vsl FA) ol 1 s kol

lo

714 Heje] £ A3ql wl -
HAshe shte] ez wE Fdol} ook
T8 Fokoll A AL A3 9l v RE A s}
71w SEE AT T R gk E3),
F 2ol d5e] 2|2 gl process= B7IA F2
floce] 2], 3%5& 7122 & e} upgzuo
Al A AEE WANF A EHbiofilm)S)
AEE 7R Fhe 2719 Hulg =i
714 g4y 52 sludge blanket] So
bl F-Hxa, #7148 nRAMI "ol §%
A 58 kel HFEh o) F &1 mAAhg e
3714, #7149 Aol AT dejdo g A
Foiaydat 2a, ukgavel AR Gl Bakg
#7143 Aoz RE H4E Hsslels 7o)
ol7l-& wiEtH(w e} ‘”ii"ﬂ Foddh= Aol
’)2 FefElon} EEH ] %‘iﬂ"ﬂ AR A
FEEE #Eke] Ao & Al%) Zlejc)?
°| uf ARG ehA o Eﬂtﬂ °3:rL7é“’% AR
BB 59 dsld, 54 obi A ceramics g
Az Abg3led dspuldrct B¢ obEA4 ceram-
ics7b v} $gdlvhe & BuEleich Messing
Ve v AE F-Fol| A el cordierite(2MgO- 2Al,
05-55i0,), 8% glass, Zirconia & w2 dho
pore size®] 3ol wis) ZE3] S5uym X7}
el Hole} B gyl 59 EeprE g oz
MHAE AR s U3e Pt AR
Htzlyel Felagu $atks A B i)
ol gtzse 9= Hwel A 06um, ZHo)
10~30 ume] ik E718<] o] vigkgo] aps}
71 A" Aoz FAdch HiY 578 zeolite,
glass bead, acetate’d %, 4§ slag, &Adet 4§ =
2FEA o el Hrleled zeolite W 8§
Fivhs AS Bty
Zehvt elAEe) ar5EE Al 9l &)
S o R REFS P e 2AA Aol FZal A
A4 317] A7 Aste] AalsElel ghR|ul, o)
2{gk o7 A ool = £} anaerobic packed bed
bioreactorel| A}&z} o]l ik Aubdel oo}
nulg 3o gl

e !

il

]

T

i

o)s.jl,

slag7} ¢

ukebd B oodFel] AR HAl2+ ring W Bl
v yEE Wol EF(entrapped) T F 3 TS
gy aty dodr AY7sielx)& ceramic rasching
ring, W& v]AEe] ¥ attached) & 4 Y& o}
¥ AME Foll 4 {712 7£3) rubber sponge, -7
gl whE AME A wgko g 7| RLe wlE goft
stone A, 71F& WA 9% soft stone BE A}4-3}
932, o] anaerobic packed bed bioreactorysl]
FHsld T drklaz d45A¥e Pl
el HAE AR 87 aAA wgT)eA) e
ATHE ERE 3lo] biogas AA 9 dubHal H 5
el EAE A3 watsln, vAE R 2
2]% biogas A58 wlwaly, Ao h3k oAy
=9 #3 5AM2)S Aotstaa g

I A #

1. AEEx

E Alglof| AR&-3F w-8-7)3= anaerobic packed-bed
bioreactore]™, 1 A+ Fig 13} Zu) vle7]=
W7 11cm, ¥ol 150cmel otz2d $x] QYEolv,
2% A ¢l 9o water jacketS A x}s}ed
o WEE7] dlfele P4 Ee xR ZgE 99
A 24 ceramic rasching ring@} rubber sponge,
2712 el o] BFE o X(soft stone A, soft stone B)
< 273 ZFAH(random packing)el <& Zx3lsd
o} 283 Fold wE AgAHE s 25em 7F
A2 & sample portE A= a}sict A #H 4 2(feed
tank}ell = A7 2714 2 A7|HdForyE
A dstes dovle AL WAEy] g8 "
o o)A e Axslelen, oddHql
ek dEtoich $AH e FAR F2HE 9k
719] 3ltoll A Alnto g HaF HxE ajg3)lod o
71E ~‘1’—6} 6 kgCOD/m;y-day 2 o A &}A) =q)s}dc}.
Gast X3AQYTE YA olmd 347 23
6}°4 W*E EA Ak

L

2. AE

A2A] Subx]e] 4] oel whE Tl A iﬂ-’ﬂ??} %
TS :52%, pH:7.9)-% batch cultures] £71 %
29 M eko] glucosed FFEbHA sunkbs}
of #714 w5 ¥4} A7k Batch culture
ol 4] gas o) A 2tE of wube Fx)sla 2FS
AxA17] % 200 mesh sieved A}&5}od Ei}ﬂ
e oF 50%2] FEE FRAA ukgr)e) 2
sample portE o]&3te] EZ7)7} alejilx] ‘C%EE

Korean Journal of Environmental Health Society, Vol. 18(2)



The Characteristics of Attached Biomass and Biogas Production in an Anaerobic Packed - -- 77

!

R , -
Cr—"/‘ig—'::’—‘
11
I T
I Tim
. S
o
' 13 1 10
=5 12 ]
15
} SERAIN
4 : 3
T
7
9
8
6
1. Ceramics type 8. Flow meter
anaerobic fixed bed 9. Water pump
2. Gas collector 10. Temperature controtler
3. Feed tank 11. Counter weight
4. Ultraviolet lamp 12. Sample tap
5. Water bath 13. Stirrer
6. Micro pump 14. Gas-liquid separator
7. Check valve 15. Thermocouple

Fig. 1. Schematic diagram of anaerobic packed bed
bioreactor.
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Table 1. Component of synthetic wastewater

Component Concentration (mg/l)
Glucose 4,000

Milk protein 2,000
NH,HCO, 1,500
NBHCOJ 3.800
MgCly-6H,0 250
CaCl,-2H.,0 100

COCI;{ * 6}120 57.5

FeSO4 . 7Hzo 575

Table 2. Experimental conditions
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(mg/D) tion time (hr) (gCOD/day/l)
6000 24 6
25
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Fig. 2. Gas production for four kinds of carriers.
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