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ABSTRACT

A fundamental study on methane conversion for the collection organic wastes of
agriculture, forestry and fishers was performed in a laboratory scale. As a result,
selected Run B sample were obtained 18.41 C/N Ratio and 168.96 mg/L TCOD; Under
the biochemical methane potential test, theoretical and actual methane generation was
313.6 mg/L VS added and 234.2 mg/L. VS added, respectively; However, methane
conversion from Run B were occurred 74% by anaerobic digestion. By the first order
reaction Kkinetics, kinetic constant were 0.2476 d"! for Run B. Three steps fill-up filter
reactor was evaluated methane content 16% up to promote than blank reactor; TCOD
and SCOD have reduced 44.7% and 44.2%, respectively.

Key words : methane conversion, C/N ratio, biochemical methane potential, three steps
fill-up filter reactor, anaerobic digestion
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Table 1. Amount of organic wastes occurring in each month at GARAG-DONG wholesale market (Unit : ton)
Month
™~ January (%) February (%) March(%) April (%) May (%) June (%) July (%)
Composition
Vegetables | 2,973(68.8) 2,836(67.2) 4,061(74.9) 4,368(76) 9,691(87.2) 11,121(88.3) 10,889(87.1)
Fruits 1,105(25.6) 1,110(26.3) 1,110(20.6) 1,125(20.5) 1,156(10.4) 1,211(9.6) 1,352(10.8)
Fishes 235(5.4) 265(6.3) 238(4.9) 240(4.2) 253(2.3) 246(2) 255(2)
Food wastes 9(0.2) 9(0.2) 10(0.2) 10(0.2) 10(0.1) 10(0.1) 9(0.1)
Organic Wastes 4,322 4,220 5,420 5,743 11,110 12,588 12,505
(total)
Month
™~ August (%)  September(%) October(%) November(%) December (%) Total
Compositions
Vegetables 7,673(81.6) 10,131(84.8) 8,660(84.2) 11,050(88.3) 6,699(82.6)
Fruits 1,460(15.5) 1,516(12.7) 1,324(12.9) 1,186(9.5) 1,154(14.2)
Fishes 260(2.8) 288(2.4) 291(2.8) 265(2.1) 253(3.1)
Food Wastes 9(0.1) 10¢0.1) 9(0.1) 9(0.1) 9(0.1)
Organic Wastes 9,402 11,945 10,284 12,510 8,115 108,164

(total)
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Table 2. Rate of samples formation

Samples Run A Run B RunC
Vegetables (68.7%) Vegetables (75.2%) Vegetables (89.1%)
o Fruits (25.7%) Fruits (20.5%) Fruits (10.6%)
Compositions (%) Fishes (5.4%) Fishes (5.4%) Fishes (0.2%)
Food wastes (0.2%) Food wastes (0.2%) Food wastes (0.1%)
Samples Run D RunE RunF
. . Apple (50%)
Compositions (%) Chinese cabbage (100%) Radish (100%) Tangerine (50%)

% Vegetables : (White Cabbage 85%, Radish 15%)
Fruits : (Apple 50%, Tangerine 50%)
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Table 3. Nutrient solution for BMP test (Nutrients in a
100 mL deionized water)

CaCl; - 2H,0  1.67g |H:BO3 0.038¢g
NH.CI 266g |CuCl, - 2H,0  0.018g
MgCl; - 6H;,0 12g {Na;MoO, - 2H,0 0017 g
MnCl, - 41,0  0.133g |ZnCl 0.014g
KCl 8.67g |CoCl, - 6H,0 02g

Table 4. Vitamin solution for BMP test (Vitamins in a
1,000 mL deionized water)

Biotin 002¢g
Pyridoxine hydrochloride 0.10g
Riboflavin 005g
Nicotinic acid 005g
p-Aminobenzoic acid 005¢g
Syringe

30%CO,
70%N,
2L Voiumetric flask

Porous
diffusel

250ml Flask

Sample

co,

N Magnetic stirrer

Fig. 1. Anaerobic transfer equipment.
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Table 5. Elemental compositions and C/N Ratio

Composition
C H 0] N N C/N
Samples

Run A 37.58 5.92 54.44 1.91 0.15 19.68
Run B 37.92 5.84 53.97 2.06 0.21 18.41
RunC 38.61 5.47 53.37 2.34 0.21 16.50
Run D 34.17 5.62 57.62 2.29 0.30 14.92
RunE 35.46 5.96 56.43 2.02 0.13 17.55
Run F 42.29 6.16 50.89 0.63 0.03 67.13

Table 6. Characteristics of Separated Samples (Mix)

Sample
; RunA RunB Run C
Compositions

TS (%) 4.06 4.33 3.64
VS (%) 89.36 85.96 78.09
Solu- SS (%) 25.10 29.40 24.50

tion | TCOD(mg/L) | 167,680 168,960 117,760
SCOD(mg/L) | 99,840 104,960 82,560
BOD(mg/L) | 62,000 64,000 46,000

Table 7. Characteristics of Separated Samples (Non—
mix)

Sample
o RunD  RunE Run F
Compositions

TS(%) 279 2.24 7.14
VS(%) 68.40 85.18 94.13
Solu- SS(%) 18.80 10.70 26.80

tion |TCOD (mg/L) | 71,680 74,240 262,400
SCOD (mg/L) | 46,720 62,720 139,520
BOD (mg/L) | 28,800 32,800 38,000

2z] g9 A& Run A, Run B ¥ Run Cx
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Table 8. Comparison of the theoretical and actural
methane yields of Run A to Run F samples

. Actual
Theoretical N
Sample (WZ’TSS) CH, yield g’&g‘ﬁ}g
(mL/g VS Added) Added)
Run A 89.36 314.50 223.1
Run B 85.96 316.29 2342
RunC 78.09 312.70 203.8
Run D 68.40 260.96 1246
RunE 85.18 288.29 214.4
Run F 94.13 385.28 264.5
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st CODY VS 55 713 $xe] AA AR
Mgk Aelth Fab9] whye] Overall pro-
cess performanceE I 7}sh= uiAlo|n] w3l
AHg3plelE Heleht COD 5& Vel Uy
3o A2A wABd o487 ke Wl
9lc} (Ekama ef al., 1986).

COD#3= vt A3} 2AAH Ao} <)
o o]m AbSA|= A7IEA] ¢y] Wl COD
7b 2Ed 4 Qe e AR 1A
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Ealjell e wivtelut COL2 HAS F3le] of
Folxich, e HoSu Heo WAl A9
FAY 4 A% HEY sgpolmz def mE
COD-¢3le wiAE < ek 2222 FlH
= 71A o] A Alg Azt olo] o] &-dTh
3 s Alz] wHE A P 4EE chew
o] Yapoz WY 4 ek
dS

—717=ks 2)

k : kinetic constant (d-1)

S : Substrate concentration (g COD/L)

t : time (d)

28|32 P.L. Mc cartyel] ot2d 1g2] COD
T3l 0.35liter®] CHAA S 34 =2 W
Exo) Eo17h= COD 3tz A= djske] o
< A EY Atz dolole COD g ol &
Moz A4itel shgsiel. & 713 4nlE kA
WA HAPA AR T3 o] e (M-
Carty et al., 1969; Hashimoto et al., 1978).

Bo~-B S
=— (3)
Bo So
Bo : Ultimate methane yield (mL CH./g
COD added)

B ! methane yield after a given period
of fermentation (mL CH./g COD add-
ed)

(2) B (3)HeA A zTel| wE vet &5

= o537 7ol o

Bo~B

0

=exp(—Fkt) (4)

Bo—B
In——— = _kt (5)
Bo
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Table 9. First order rate K and r for separated solution

samples
Y=Ax+B
Sample Ny — r
A B
mixed | Run A |0.00897 02143 179 101 09930
Solution | Run B [0.00431 02476 187 101  0.9937
Run C |0.05254 0.1339 111 76 09800
non- RunD (0.03210 0.1563 9.7 51 09691
mixed | RunE [0.04742 0.1386 269 81 09730
Solution | Run F |0.03719 03719 61.7 153 0.9649

£ A3 H1 o3 Table 99} 7o) AlAbg
o},

2]2] Table 9414 Constant(K) -2 Run
C, 0.1339d!, Run D, 0.1563d"!, Run E,
0.1386d12 et YA £x7} =Y Aoz 1}
elgel. ol BMPAYOIA wlgt WA 13Ye]
A3l ogt ek 59,97~72.81%2 HAF
Azfol o] AR o] & EAe] H3F FH-
¥ gFolztx & 4 ot whepd 2 AY A2
A2 EYE sl 3 5 - - FA AR A
718e] A3 FAE FAH He Lold
Methane Potential 7t =% & 4 9o A
A 7z ARE FE30 AL 2 Aoz AR
Ao

rhu

& A Aol wAske
714 A7 8ol dsle] A FAule} EXE
Astil BMPARS 5ot #7189 E&A
g A|AHS £33y B2d 7lx AES
3 Ze] 45 & Uik
1. %= 2. 32 251 94 FAuE
Atgt A3 Run Ae)M Run F9l A8%
Auk 243t Run BE 9 A&2 3}
9om C/N Ratiox 374 wis}t 4%
3} 18.4101%it}.

S e

z=

T HIlS9| EtH Bl HEH J|EAT 41

2. Al82] EA BMoA Run A, Run B,
Run C+x I%E9¢ TCODE Jehglo
o, 2 % TCOD7} 7% ¥ AL
168.960 mg/Ll Run Be}gich.

3. A& Run B9 ¢ & djel YAk 313.6
mL/g VS added°]$l2n] AA| AAbehe
234.2mL/g VS addedZ 74%2] A 3lo]
dojudet.

4. BMP AgelA £ A &8F v 74 v
&°] ¥2 Run CAl8E wei7bA w23
o] 127 mL2 A3, wiF &5 A
89l Run D ¥A] 124.6 mLZ A x3}q]
o}, zE|x vgk ek dsk 4R 139
o] AF}3le] 59.97~72.81%= A HA
o},

5. 3t ofzub ofjel Wb E A= FAY AA
o] v]xsled pHE 0.31 ©f AAFHZ, 1)
e ek 16% FAFEgien] TCOD o
SCODE ZH7} 44.7% B 44.2%2] A A
gl JAEE AAE ﬁaiv}.

6. MSEEEH 1M S F5 Ke &
g AAF X242l Run A, Run B, Run
Cx 7+7}0.2143d71, 0.2476d1, 0.1339
d12 ozt Azl

Ukl 2
AT 19979 % F

o ool $al
4 97129 £8H A A

Z=ol “%

A9} 97 Aste] ARAL wad, AR 7
A =R,
#12 s
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