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Degradability of landfilled wood waste is an important factor for biomethane production from solid waste
landfill site. The degradability is controlled by cellulose/lignin (C/L) ratio. Test results show that the average
content of cellulose in non decomposed waste wood was 40% or above and that of decomposed wood was 25%
or below. Average values of cellulose/lignin ratio were measured 2.3 and 1.2 for non-decomposed and decom-
posed waste wood, respectively. The cellulose/lignin ratio was decreasing with the decay of landfilled wood

waste.
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Table 1. Landfill site status
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Landfill period Landfill depth  Landfill Size  Landfill Capacity Physical Property Conc.(%)
(vear) (m) (m?) (m®) Combustibility non-combustibility
2000.4 - 2006.10 20 68,600 735,000 85.8 14.2
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cellulose & hemicellulose % EXS 93 &
2L cellulose TF72 D(+) glucose(ZF=% <98%,
50 29} hemicellulose @372 D(+) xylose, D(+)
mannose, D(+) arabinose, D(+) galactose(ss%=
<98%, 50 g) ZF7FS- Sigma Aldrichel Al 4 &k3iTh.
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HEZA Ul lignocellulose A& 913 W
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| Removal moisture of sample 105=+3°C, 4 hr|

1

| Cracking of sample |
l

| sample 300+10 mg |
l

| Adding 72% H,80, 3.00£0.01 mL |
l

| 30°C water bath, 2 hr |
I

| Adding 84.00%0.04 mL water |
I

| 121+3°C autoclave, 1 hr |
I

| Neutralize with CaCO4, pH 5-6 |
!

| Filter each neutralized sample |

Fig. 1. Experimental procedure for the hydrolysis of
carbohydrates.

Table 2. Instrumental conditions of high performance

liquid chromatography for the analysis of carbohydrates

Ttem Conditions

Column Aminex HPX-87P column,
300 x 7.8 mm

Column Temperature 85°C
Injection Volume 20 ul
Eluant H,0 (18 megohm deionized water)
Flow Rate 0.6 mL/min
Detector Refractive Index
Run Time 20 min

ol WA ZE2EE Uepigid.

253. 7171889z

AlEe] A2 AgilentAle] AT A AR ntE 1
3 (HPLC-RID) series12002 |83t A 819
o HPLC Column< BioRad Aminex, HPX-87P
300x7.8 mmE °|-&3I3t). 1 29 dHYFAL Table
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Fig 2. HPLC chromatogram with the segregated standard cellulose and hemicellulose peaks.

Table 3. The standard deviation and relative standard deviation of each standard sugars

Substance Glucose Xylose Galactose Arabinose Mannose
S 0.86 0.77 1.00 1.24 2.00
% RSD 1.09 0.98 1.29 1.57 2.45
% Ry 84.5 81.5 87.0 80.2 814

FTEE 23§ WAHoR sMste] A=A 20~
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H BollEA] k2 HEAE o]gg AgEA
= Table 49 YeRNSITH
Moisture 6.9%, VS 57.8%, FS 35.4% C/L ratio

25, C/N ratio 49.8% 1383 TOC:E 25.8%E &}

Table 4. Property of raw waste wood before landfill

No Moisture VS FS C/L C/N TOC

: (%) (%) (%)  ratio ratio (Wt%)
1 33 617 350 22 205 250
2 8.9 431 480 24 492 253
3 4.8 55.6 396 2.6 55.0 255
4 8.9 659 252 2.1 619 242
5 12.9 677 194 21 68.9 259
6 5.9 751 190 30 350 250
7 29 714 257 22 291 270
8 5.9 458 483 2.5 59.7 24.2
9 6.1 471 468 3.0 89.2 276
10 9.1 443 466 25 299 280

Ave. 6.9 578 354 25 498 258
SD 31 121 121 03 213 13
RSD(%) 44.6 210 343 135 428 5.2

Witk 53] C/L ratiod] A= 7]E9] HadAolA
Byg BaEx e HEZA 2 CL ratio 2.88~
2.0 o} fARGE 7S VERH o 2A HEA) e £zt
XJ%EEVI AAE g 2 Avel fARE 3 vERd
3ttt

1? M e AEEE Yehlls 952 TOCeH
C/L ratio 24 27+ 1.3 039 RFHAE YERAS)
om 523, 135%2] Al EHAE JeERSIT. SHARE

Moisture, FS 2 C/N ratio= EF 30% °]4te] =&
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20001 wigo] A=l A wiA] 23 siteollA] o
YL e 4 AR Aol 20099 89 9
4 23l AA #AEA] ARE AH T 247 10319
ZA3IN.om Al EAAI= Table 59 YR

Moisture 30.9%, VS 44.4%, FS 24.7%, C/L ratio
1.2, CN ratio 85.4 18] TOC 23.6%2] %S et
Wwogr 453 CON ratics #|¢sE Zg JEE&
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Wtk 7zt 238Ese] Ay ¥lwAds C/L ratio
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Table 5. Property of waste wood in landfill site

5

el 20109 498 1089714 & 73)] AA 2
10814 AN8 EA A/ B A5A YR =
2 U;I;Lﬂ- =] 2 2 A E ] H2FS Table 60l L
BRI 6-7%2] 71 e AUiEEAE vkl
TOC#e] 7F =& AFEE BIom C/L ratios}
VS oAl 2-15%9] R HAE YEPdoZA 9
g AEEE JERHIT

2009 8¢ ZAzkt vlaste] 1497k w717k 5
Qo] A drse-S Fig 4o YEpICE 2009 82 =
A9} HlaL A] 17.05%2] $7H-S Hole Moistures
AQ)gt A dEES BT ks FAE B

Zyzke] g VS -4.96%, FS -7.58%, C/L ratio
-28.63%, C/N ratio -16.89% —1&]x TOC -10.19%=
yepd o2 C/L ratio} CN ratio’t 7V & 74
€2 B3 SAT ON ratios AFEFHRF 20-
65%%A] A2 Ert vl vk AR 1o ma} T
S5 Wdehs NE=E 2 REFsi) g8 s
=S AFEE BEAY TOCE 1497+ #Zagol
102%= AjF oz njnjsigion 2010.79 o|F2=
Z4zke] ®sPt A9 gle A= vehde] et &

Date No. Moisture (%) VS (%) FS (%) C/L ratio C/N ratio TOC (wt%)
1 24.0 48.8 273 1.2 84.0 24.8
2 35.8 48.7 15.5 1.3 77.0 279
3 31.2 64.9 3.9 1.1 149.0 23.1
4 229 49.2 279 1.3 116.0 24.4
2009.08 5 34.0 39.8 26.1 1.2 54.1 214
6 249 46.3 28.8 1.3 85.0 21.9
7 354 424 22.2 14 72.0 21.6
8 289 35.5 35.6 14 101.0 27.6
9 21.6 49.8 28.6 1.1 75.0 23.0
10 39.8 39.9 20.3 1.3 71.4 19.0
1 34.6 42.0 23.4 1.2 63.2 22.5
2 315 284 40.1 1.2 104.6 23.2
3 28.3 46.9 24.8 1.3 41.1 24.6
4 284 51.3 20.3 1.3 102.1 24.8
2009.09 5 319 59.4 8.7 1.2 86.6 24.8
6 32.7 48.0 194 1.3 95.9 25.8
7 35.7 42.1 22.2 1.2 97.3 22.3
8 39.8 28.5 31.7 1.2 98.7 18.7
9 274 48.1 244 1.0 73.7 22.9
10 29.8 28.0 42.2 1.0 59.7 279
Ave. 30.9 44.4 24.7 1.2 85.4 23.6
SD 6.3 8.1 8.8 0.1 27.2 2.8
RSD(%) 20.5 18.3 35.8 9.3 319 119
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Table 6. Property change of waste wood in landfill by time elapse
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Date Items Moisture (%) VS (%) FS (%) C/L ratio C/N ratio TOC (wt%)
Ave. 33.1 42.9 24.0 1.2 96.0 234
2010.4 SD 1.9 1.1 1.8 0.1 43.4 1.7
RSD(%) 5.9 2.6 7.6 11.2 45.2 7.1
Ave. 34.1 41.9 24.1 1.1 75.5 22.3
5 SD 4.3 4.1 4.6 0.1 36.2 1.7
RSD(%) 12.7 9.7 19.1 9.8 48.0 7.6
Ave. 35.0 42.1 22.9 1.0 70.2 22.1
6 SD 4.5 1.9 4.8 0.1 46.9 1.6
RSD(%) 12.8 4.5 20.9 8.7 66.8 7.2
Ave. 35.2 39.2 25.6 1.1 70.6 21.0
7 SD 5.6 7.4 10.0 0.1 21.2 0.8
RSD(%) 15.9 18.8 39.0 13.2 30.0 3.6
Ave. 35.7 41.0 23.3 1.0 70.6 20.5
8 SD 5.5 4.3 5.6 0.1 20.4 1.3
RSD(%) 15.5 10.6 24.0 14.7 28.9 6.2
Ave. 35.7 42.2 22.9 1.0 69.6 21.2
9 SD 5.5 4.2 5.3 0.1 28.9 1.5
RSD(%) 15.4 9.9 23.2 8.1 41.5 7.3
Ave. 36.7 424 22.6 0.9 69.6 21.2
10 SD 4.3 4.6 5.0 0.1 28.9 1.5
RSD(%) 11.8 10.9 22.0 7.1 41.5 7.0
300
200 _---(17.05)
g + Moisture
9 o VS
[}
- OFs
c
-,9.. m C/L ratio
£ £1(-4.96) A C/N ratio
g “A(-7.58) ATOC
=" (-10.20)
™ (-16.89)
W 2863)

2010.4 5 6

o

Date (months)

Fig 4. Variation according to the duration.
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