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Study on bio-gas production efficiency from industrial organic waste

o2&

Horyeong-Lee! - Hyoeon-Jin"

CEEAT - MR

- Daeyewn-Shin?

1| EMOSD SPMYTEN -2 AMSD BYF
(20124 pE1Y T4 2012H 10E€8Y +H; 2012

1ol

=

3 10210 XE)

Abstract

This study focuses on the feasibility of bio-gas production using anaerobic digestion by measuring methane generation and

biodegradability through the BMP test of industrial organic wastes.

Organic wastes consist of entrails of pigs and organic residues of rumen generated from slaughter houses, wastewater sludge

from slaughter waste water, fish offal and residues of vegetables from public wholesale markets, and wastewater sludge from the

process of wastewater treatment in paper mill.

The cumulative methane production by BMP test ranges from 149 3 ni /g-VS to 406.6 i /g-VS and this is similar to methane

generation of the normal wastewater sludge and food waste, As a result of measurement of biodegradability, wastewater sludge

(S1 ~ S4) is low, ranging from 27 1% to 58.9 % and organic residues of rumen (G1) is low at 49.6 %. In conclusion, it turned out

that raising the hydrolysis by various pre-treatments is necessary in order to produce bio-gas by using industrial organic wastes,
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Table 1. Substrates for this study

Feedstock ‘ Sample No.

Slaughter house

Entrails of pig L1

Sludge of slaughter wastewater(1) S1

Sludge of slaughter wastewater(2) S2

Organic residues of rumen Gl

Public wholesale market

Fish offal L2

Residues of Vegetables G2
Food industry

Sludge of industrial wastewater ‘ S3
Paper Industry

Sludge of industrial wastewater ‘ S4




A5t Tats|x|, =&
263 53, pp.629-636, 108, 2012

0|33 - X - Al
2282 EN

AEENL g7l 553 A E -l oA &
At & 9 1gE B2 A= 20 g&
Z¥zy Z5ko] 105 ~ 110 ¢ A=x7] QoA 4
N AZRAA S48, 718 4 & &
F2 60025 CoflA 3087 FEstar 4|
AlAOTE] QFof| A B3t ALZ|A] Yo A&

Q.

o] #2435 % C, H, O, N, S & Carlo Erba
Ab Element Analyzer—1108% REA319 0w,
Cl2 ASTM D2361 “Standard Test Method
for Chlorine in Organic Compounds”©l| A
gl MgO 2 g¢fl Na,CO, 1 g& 2313 Eschka
mixture 3 g=2° A& 1 g2 €2 & 675+25

o Akl 9l B4 g WS A7
o5 GaTFS ZAF. Ak

=]
R
o] Hotye 91 38 ZHstol 1 BHgS

bk,

1o 1o

Ol

23 BMP AIH

BMP Al&Z& 918l tIFAIEE 85 TollA 5
A7 A=A & ARSI o Al A
< THEAYAE Y 234 23&HAE At
o] ARgSHelth nEY] dFEd TS Sldl
Shelton(1984)¢] HHHE o]85lo] Table 29]
2o r JFMAE Axstnt, AxH IF
Hixloll F714d 2AS A7
e 7rEd 7|2 Hdehal Akae] 5918 vt
7] 918l A 7kAE oF 1587 F .
TEA 18 m(FFHHAI] 10 D)ot & Sl A
180 mE AA=Z &t 250 m¢ 82| Serum

ol

"5 2 g-VS/LZ FUsth AlgE Aot
AL A 7headl 2 AFA vlgEl 95
Z7]o F4% f714t SHAGoE HeHyA
o] At %7] ¥k3x9] pH:= 7.06 ©|
o, Aol wE pHO AsE =] {8l
NaHCO, 1.2 g/ ¢ & U5t A=, 9
Friz], AFH 5 U3 Serumt-2> Butyl
rubber septum Aluminum cap2 ©|-&3}o]
UESE S 35 ¢, 160 rpm O E GFA| E+= &
Z(Incubator)oll Al H71&9] |74 & s
Lole s St

ZPAAEE AR Tk FAPIE ol
sto] 71402 FAsIon, 7EAGE 24
2 ZteaRuEdd /9= = 4E7](GC/
TCD—GC8A, Shimadzu)E ©]-&3sto] =A3}
At

SA7IZt o] vie HAy
o|-gslo] ZFAA|R O] AHF AL
@7 F7Hheadspace)oll A5 H HIEHe] F
o= HASAT

= o
2

=

olo
N

Ve, 85C) = C,(V,+V,)-C,V, (1)

A7)H €& A7 A2 el CH, 55 %),
O A2 3 o9 CH, (%), VIS Sy—
ringed] 913} 249 % 71A%3], V= Serum
9] headspace®] 30|tk Al50] oJa) A4
| WEgere A28 ol$stel 0 T, 171%]
R A 5 EHuel sy 7
skt

273 760 —42.2
273+ 35 760 (2)

Vi, (STP) = Vg, (35C)

0217] /\1, 7{1_11_/%]:4']9—] 7]-_/_\_‘:‘%,1'/\330]:_‘% _;1_3}7] _?‘]
sko] 35 CollA 9] EZI}F7| % 42,2 mHgE )

Folom, AR g pATLA WS

A37] S13 ABoInhe e A g Al

1

of A7k AR kS Z5te] BT,

631



Journal of Korean Society of Water and Wastewater
Vol. 26, No. 5, pp. 629-636, October, 2012

LA R7IGH7 IS HIO|RItA MM S E0 et S

ro

4c-h20+3n+2s
CHONS, + (Aclotint2)

de-h+20+3n+2s de+h-203n-2s
8 8

+ nNH, + sH,S (3)

JH,0 —

( )eo, + ( )CH,

3. MW Y 2%
3.

Ar %8

2= M

EM
=1 o™=

o

o

ARAl #7187 f7le dEe xR
7|0’ 82,5 ~ 94,9 %0 & vl &S Kol
o] FARE Y F4E 59| Hpo]erfjsntel e
7hashE AR FAeR A AoR yey
o, AA| wleAE ey B 7 gl
42.8 %= S7 e th(Table 2).

NPE gF] A9, 8 ~ 28 %2 FhE YERY
Axast BAs A8 o 9loH, &
53t Bt ertaste] H- Hd TSE
= skl Q7] wiel G292 A=A
S39] HleAE e YE ALt 77143
o] F}doll o3t =do] Wad

1A

w9l
A

3.2 C/NH|

59 57189 C/NEHLH)E HehtEs
Hol M F83E AR, Bat ugE]
AU FFAORA, Dot ol ulE of
uA, S, A SO FHRLRA

Table 2, Physical characteristics of Organic waste resources,

Sample
No, Water TS VS oTS
L1 78.7 21.3 19.0 88.9
S1 83.7 16.3 13.9 85.4
S2 84,7 15.1 12.8 83.4
Gl 83.9 16.1 15.3 94.9
L2 71.2 28.8 25.3 87.6
G2 92.0 8.0 7.1 88.9
S3 86.7 13.3 11.0 82.5
S4 59.0 41.0 17.6 42.8

Table 3, Chemical composition of organic waste resources,
(unit: wt % -DM)

Sampl
S C H O N S CI C/N

L1 48,26 | 7.28 | 19.54 | 12,68 | 0.62 | 0.82 | 3.81
S1 44,78 | 7.09 |24,.82| 7.72 | 0.063 | 0.24 | 5.80
S2 42,98 | 6.60 | 27.44 | 572 | 0.66 | 0.26 | 7.51
G1 46,02 | 6,31 |40.21 | 2.27 | 0.03 | 0.19 | 20.27
L2 42,18 | 5.92 | 28.66 | 6,00 | 1,07 | 3.71 | 7.03
G2 41,60 | 6,18 |36.77 | 2.81 | 0.34 | 1.05 | 14.80
S3 49.66 | 8.35 | 13.76 | 8,95 | 0.72 | 0.65 | 5.55
S4 24,19 | 3.03 | 15.36 0 0 0.08 -

Table 4, Content of heavy metals of organic waste resources,
(unit : mg/kg-DM)

Sample

No, As Cd Cu Cr Pb Hg
L1 ND ND 6.7 4.8 6.1 0.027
S1 ND 3.2 193 14 9.1 0.065
S2 ND 0.8 232 114 7.9 0.039
G1 ND ND 20 4.1 2.3 0.044
L2 ND ND 18 2.7 3.8 0.027
G2 ND ND 31 45 6.0 0.023
S3 ND 1.8 165 24 38 0.114
S4 ND ND 10 3.6 3.3 0.020

woll FJ o] Aarh Yotz Hsfsiar, Hg
HE b2 AsishAl "Jot. Al Al2E2] C/N
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Table 5. Biogas production of investigated by the literature,

el sl Methane yield

(L CH4/g VS)

Livestock manure 0.252 ~ 0,348
Sewage Sludge 0.091 ~ 0.126
Food waste 0.356 ~ 0.540
Food waste Leachate 0.351 ~ 0.354
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g. 1. The cumulative methane production of organic waste,
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Table 6, Biodegradation of organic waste considering the concentration of ammonia nitrogen,

Sample Theoretical gas production(ml/gVS) Methane production ) o
No., - - - e by BMP test(ml/gVs) Biodegradation(%)
L1 508.6 391.1 580.9 231.2 406.6 70.0
S1 357.8 352.6 483.3 146.3 284.8 58.9
S2 309.3 340.7 455.6 110.6 193.4 425
G1 251.5 407.2 451.8 38.3 2241 49.6
L2 327.2 364.2 423.1 116.0 268.8 63.5
G2 2006.8 360.8 4158 51.5 270.1 65.0
S3 470.5 331.6 595.4 177.4 161.1 27.1
S4 172.5 195.6 255.9 0.0 149.3 58.3
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