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Estimating Greenhouse Gas Emissions from Municipal Wastewater
using Half-spherical Floating chamber
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714 29 AFAAZIH S g FFE 30~40 Te/yr WAZ AFHUT, AL X
T AAY CH4 LAFA 375 Tg/yry 8~11%E AAstE Aoz B3sta JAcHIPCC, 1996), Atg ¥4
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3= WEsE Aoz FAAL,
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Figure 1. Schematic of floating chamber.
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chamber’t 239 + UEE F&AAo AHHE chamber dtTFe] AAste dAE A 24
st27 AFHES AFEYeh. 24712 A2AHE floating chamberE 94 #5931 nZA £ A
B2AFHE FA7|E o489 chamber X 2] F-9 0% Fo 2472 ANEE 50m AFH3A) v
Z%4L& GCFID)E ol &3t #A3tarh

Half-spherical floating chamber® ©]&3% CH49 wZ&& A4t oh&3 2o}

FCH, = rx ()% (5 ) (Al ) <60
where, r : gas density, V : volume of chamber, A : bottom area of chamber, dC/dt : average rate of

change of concentration with time, T : temperature in the chamber ('C), FCHs : methane emission
flux

3. dn ¥ @
31 Ao dg G

E AFda Aid BOD #4&L 0035292 ke/) - d2 A4H AR, IPCCY defaultghd} ¥ 23t
ol wAge zAsgdel 19973 7S E VIFEeR 3 ARy dg A FL Figure 29 2o

olwWiel wigt LB BOD LA IPCCY defaultzro s H&3t9S 2% 107.7473 Gg/yrolai
B AT ek g E AHEsAL Z ¢ 950650 Gg/yr: RAbEoC] W@ LA FY Aolrt UE
o), =8 xod vigh $AFS ey g9 A9t 23.8818(21.0708) Geg/yrE M3 ®ol HEHEEJ
Qon A7) B Ao fo dehwya AFEE 12137 (1.0709) Ge/yrE HA dAHE AoR =
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F717 AFE MEE AL L Af gFsith wEs AddsREE L2Aste Wertagg
73371 S5t 74 dFEE TR FAsAeH, €A F4 $4E 958 ANAETS ARAE,
FEAZT I Adelt. &3 ZhE 4 459 B 2o FA AFAA, 24 HERYE FF
AeAE S AU AFAANAM CHy 2882 14 303.6629 mgCHy/ m'/hr, 23+ 404.1204 mgCHy/
m/hrg e HEZ ¥ 20 CHy $AES 5494250 mgCHy m/hr® AL AT, FFA AFAY
29 Aees ded AU PHE o859 AFE ANEdn e, ¥5x9 shgxiel shgd
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Fefioltt, old] 7HgAE Y Z$E 103179 mgCHy/m'/hr, 7bEH 4L 782.4069 mgCHy/m'/hrE L}E}
HzzA 529 Zdojd vzt vigs] TAFE g2 vebd 2L 94 vk <39 Ades a47
A zAHE A 22N 8 vt A AsAd HEarlE oeE ol Ak old A4
9 4F AL Fo FYA I AFAAdE A8s 2 Aeg dudr

Table 1. Floating ChamberE 0l &3} H s X aloff A 2| FCH,

Site FCH4(mgCHy/m'/hr)
SePung Paper (13}) 303.6629
Al Z A A} (23}) 404.1204
HEZd XA 549.4250
A A 23} 103179
782.4069
- oy

1. IPCC(1997), Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories @ Volume 2,
Workbook, ; Volume 3, Draft Feference MManual, Intergovernmental Panel of Climate Change

L BAMEAR(1995), V1S HESE Y 9Y BU LM Ay 2 e a4

. B3 5(1998), & ASAAR

. EIIP(1998), Methods for Estimation Greenhouse Gas Emissions from Municipal Waste Disposal

. EPA 236-R-98-006(1998), U.S. Greenhouse Gas Emissions and Sinks: 1990-1996

. 7 %(1998), AT $AH A
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22 A& 9 AAa : Quartz filter® methylene chloride® 713 3 3087t 283 & 9 g2 23
wtEsled PAHSE #%3l3, %92 o93(PVDF 045m) ¥ Z27|(Zymark, Turvo Vap 500)& AH&
o] 20~23CeM &dls LAY £ HFHez ImLE ¥5AFHch PUF filter® Autoclave
EngineeringAH Model 08U-06-60-FS)2] Z < A& 3% 7 A (supercritical fluid extraction, SFE)E A}
23l PAHsE F&a9d 2Y4AFA €& AAHo=z A2 £7](vesselo] PUF YEHE ¥x
methylene chloride 50mL& 7}t & 2 ARFA COE 330atmeZ FIA|A static extraction HH o
2 308 FEsdnh F59L metojofolx W AJAR-E K29 viald] £ & Zymark F27
£ Abgste) ImLE ¥&AAT

23 A59g Y : 5% ANEE ABSAEFEY7L FEE GC/MSMHP 5830 Series I Plus/HP 5972
MSD)E At&3te] SIM(selected ion monitoring)®] £ &2 1= EPAYIA 748 1659 PAHs A& =&
SA0 EA&E2 5, 1992)3t9 . AFEML Supelcort®] EPA 610 Polynuclear Aromatic
Hydrocarbons Mix& A% F#E2 A EFE N phenanthrene-Dip WHFEFEA L AL E3lH 4
gadon, GCMSY B4 z=de vz @ ¥y : Ultra-2 (Cross-linked 5% phenyl Methyl
Silicone, 26mXx0.2mm IDX0.33m), A& FYF @ 1~2xL, L9714 (He)F% : 09ml/min, AEFYF
2% 1 250TC, o8 25 223 : Ynitial (50C), rate(17°C/min), final (240C), “rate(6°C/min), final
(2607C), *rate(10°C/min), final (310°C)

24 3E& £4  Quartz 859 348 EAo] AHE high volume air sampler® PMzs sampler
£ quartz filter& AH&8td SAsAY. 0] A Y HEH] methylene chloride® 7}ele L3 F
%381l o] e methylene chloride 300mLE 713t ¢ 20417 Ax EEFAA 719 3F5A2 oS
Az 1AL T 2&H FE5e F3HE PAHsE AAT 3 o £ UHE 344 234 UEH=
ALg Tt 7] BEEY dHFE spikedtn NEY FYH YYoz FEHAF L AF T GC/MS
2 BNEd 3482 S3sdo. =8 PUF HH Y 3488 SFE #£& A3 PUF filterdl acetone,
n-hexane, methylene chlorideE 713t ztzt 184 ZF 33 HA 1404 283 Ad & A3 A
ZA " EEEN JdAHL spikedtn AN ES FUFT BPorE F2AAFL AH F GC/MSE
A8 EEe SAsHT

3. x ¥ o

A& HF AGAM high volume air sampler$ quartz 8 2 PUF ¥HE AH&3t9 AHT 165
PAHs A& (Harrison et al,, 1996)59 ¥4 4% & ¥ 29 239t F 99 PAHs ¥E& vug
A3 phananthrene, pyrene, naphthalene, fluoreanthene %] A-&3 HFNM Z+zt 1471, 1394, 811,
742ng/m’, 1073, 822, 471, 436ng/m°2.2 7} B FEE BAm, PLo AN eoME fluorenedl
EL vl HF A= acenaphthylenee] A HHLE o] 5L $E5 JeEhYu & T8 AEEo A=
Edes A€ AYdM o §& $EE JEgRed Addz $XE uad @3 AL(2/20/1999-
3/1/1999)4 =& AEEC] 713 ¥ FTEE H4n ooz 712(10/29/1998-11/07/1998)9 &L ut
W o B H(5/31/1999-6/9/1999)) 7HE @& FEE JeElUAT FRule AL g9 Hia F101~
9314}, 7t&o] QAF H& 1.42~631W FE & FEE ety Quartz 29 PUF 9HE 5
Aldl AMg3te] PAHsE AHFES o 5 e A9 HEEL dityez Mol am Ero|
e VA AEES #2 PUF gy £3xHn 4U3ez ExFol & aA4d JEREL 44
g AR quartz 9Ee EEdc £4 Az PE dir] $ PAHsY AN aAd R
(PAHvapor/PAHsoti) & T8 ¥ 28 037~484622 Fx}3ko] 202 ©}5l¢l pyreneZtA = 246 o) 3t
& 2o F2 VAFeR EASA R EArFo] 228 ©]442 benzo(a)anthracene® Bl &= 0.81 ©]3t9) e
ol F2 IA HAHE AL Qe AR AU
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Table 2. PAHs concentrationsing/m®) in Seoul and Cheongiju.

Seoul Cheongju
PAHSs Quartz PUF Quartz PUF
Total Total
Mean| Max | Min | S.D.| Mean | Max [ Min | S.D. Mean| Max |Min [S.D, | Mean | Max | Min {S.D.

Naphthalene |0.16|0.31 [0.04|0.06| 7.95 |32.55{0.50} 744 | 8.11 | 0.140.24 |0.07|0.05| 4.57 |12.68]0.64|3.47] 4.71

Acenaphthylene| 0.10 | 0.28 10.04]0.05{ 4.90 {18.70{0.42| 502 | 5.00 | 0.080.1210.050.02| 3.42 {15.99{0.46{3.83| 3.50

Acenaphthene |0.31 [0.57 {0.06/0.16] 3.17 | 7.85|0.12|2.60 | 3.48 | 0.19 (0.37 {0.05,0.10| 1.91 [5.34|0.13}1.53| 2.10

Fluorene 0.320.63|0.11|0.15| 585 |20.76/1.13| 4.19 | 6.17 | 0.22 | 0.420.04(0.11| 3.07 | 9.87 {0.36|2.39| 3.29

Phenanthrene | 1.27 { 3.5310.39|0.78|13.44|28.91|0.07| 6.67 | 14.71 | 0.98 | 4.28 10.06]1.07| 9.75 |19.62|1.26|5.92| 10.73

Anthracene |0.14|0.27 |0.06{0.07| 2.39 (14.05]0.14| 2.89 | 2.53 | 0.11 1 0.65/0.00{0.13| 1.34 [ 3.14|0.22|0.97| 1.45

Fluoranthene |1.62)4.1010.20|1.23| 580 |16.02)2.14|3.71 | 742 | 1.265.07)0.14|1.27| 3.10 | 5.800.67|1.70| 4.36

Pyrene 1.52|3.21]031|1.00(12.42|45.15(1.61 {11.31{13.94 { 1.39 | 6.36 [0.23|1.42| 6.83 |12.89|0.95]4.60| 8.22

Benzo(a)-
1.1414.01 [0.09/0.97| 092 |2.78|0.11|0.71 | 2.06 | 1.04|4.54 |0.08(1.10{ 0.71 |1.51 {0.16|0.42} 1.75
anthracene
Chrysene 2.1315540.43{1.43] 0.83 {3.23(0.08/0.61 | 296 | 1.95|7.45|0.21|1.89 0.71 | 2.940.27|0.50; 2.66
Benzo(b)- .
1.94|6.49]0.25|1.57 NA" | NA |NA| NA | 194 | 2.01|7.31{0.04[2.23| NA | NA [NA|NA| 201
fluoranthene
Benzo(k)-
1.53(3.4310.20{0.87| NA | NA [NA|NA | 153 11.31/334(0.11/1.03| NA | NA|NA|NA| 131
fluoranthene
Benzo(a)-
1511471 (0.12{1.11{ NA | NA|[NA|NA | 151 |1.25|365(0.10(1.13] NA | NA |[NAINA| 125
pyrene
Indeno(1,2,3~
2.00|590(0.24|151) NA | NA INA|NA | 200 |[1.49;4.29|0.13|1.36f NA | NA |[NA|NA| 149
cd)pyrene
Dibenzo(a,h)-
0.30(0.72 [0.03(0.18]| NA | NA |[NA|NA | 0.30 | 0.24 | 050 [0.06(0.17]| NA | NA |[NA|NA| 0.24
anthracene
‘Benzo(ghi)-
) 1.74|4.9410.30{1.12| NA | NA {NA|NA | 174 |1.3414.141015/1.19| NA | NA [NA|NA| 1.34
perylene

* NA : Not Analyzed
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