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The Physico chemical Characteristic of MSW and sludge in west
area of Kangwondo
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Department of Environmental Engineering, Sangji Univ.

ABSTRACT

In this study, the physico chemical characteristic of MSW and sludge in west area of
Kangwondo was investigated for database, managing the waste and waste treatment facility. The
sampling sites were selected as 6 different MSW generation area and 2 sludge generation area. it
is necessary to measure the characteristics of MSW to build the data—base. The year of 2000,
197.4ton/day of MSW which was generated in this area. This MSW was composed of 26.6% food
wastes, 24.2% of papers, 22.8% of plastics & vinyls, 9.6% of textiles, 3.80% of wood, 2.8% of
rubbers & leathers and others, respectively. Most of MSW are composed of food, paper and
plastic waste and combustible waste is more than 89%. The generation of papers and vinyls are
almost same for different seasons

For 3—components of MSW, moisture is 40.2%, combustible component is 52.1% and ash is
7.7% and for 3—components of sludge, moisture is 83.3%, combustible component is 7.7% and
ash is 9%. The chemical element has the high order of carbon(51.6%), oxygen(38.6%),
hydrogen(7%) on the dry basis of wastes. And the high heating value of MSW is 4989.4 Kcal/kg
sludge is 4428.04 Kcal/kg and low heating value of the MSW which is measured by calorimeter is
2032.88lka/ke. From the leaching test of wastes, there is no heavy metals.

Keywords : Physico Chemical Characteristic, MSW, Kangwondo

x%

 AelM= A GMHA L] Ao SRA 9] Eu S1eHY 538 AL AT SIStk ] 249

S EAFISL A2 E, AU 5, 2004



P YA gar)E B gelA ] Fe g8 4o s A7 113

o} EEH= 7427} 63823000 MES 7 ASIRIT o] Aol 2000 el &1 197.4 =2 #17]
Eo] WA W75 AR SAE 26.6%, TOI5 24.2%, ZEE BIdRF 22.8%, A+ 9.6%,
EAF 3.8%, TFF 2.8% TOF o]Folx] Itk EAIZAH 79 3RS 7 40.2%, 7FAR 52.1%, &
AR 7 7% o™ LA 3AR-E FE 83.3%, 7FAR 7.7%, EAE 9% o|t}. 318 AL AR 51.6%,
AFA= 38.6%, T4 TR ©]F0 14 Qltk A 21d|7]2] 219] RS 4989.4 keal/kg o)W &A1 2] Wl
=2 4428.04 keal/kg o1tk €& AolM S5 A2 A2 HAEH] ket

Agol - ekt 54, AV, e

A, Bl wER w78 2yl
Z7ksl vie] 1 AN wE 3453 Waka 9
1

FAlolt). #H7EE veFs), obdst Hoj

ot ZAPE HEEA] o] Fojz]ok sitt, o]egt 7|
A1 H7| &2 54 Qs Az 2 g4
Q1 #ej7} o] Fo)d = lrk

7 Eto] ofue}, SAE 2Ae|7] 9] WA His)
A2} A2 sl As)8F ARHA|, FlE
2 atA, BZAE A F2 5o FAE =908t
o WAEES: Fol= Wik B 3l afof Fihuh

FEvERs 1990 dTiFE #H7|Ee] 54 &
Sk A7) A3kE AT, A =re] nisi s 7]
Z ZAPE e wlEst Aot gt olegt
7| ZZA AR 1996\ H171E BAIZRAPE $HA AA)
| 5 A HrEe] A Nk E AT 7
Zro] A A7} FFEA HaL, AR kA
of whe} -] UF-E izt fjgsio] S=asla
7] wliol o] o)) M=l AR AR o
HA =30k

FH vigiR| 2] F=53) AR 0] o, AAE
5 W2 Ao HAEte] 2xd)7)ef digt gl
2l Hzglo] AlFet ¥AZ tiFEar ek uh
A A% AAS] A2 AN E %
AAe] A el 7]elmA; AV AHS $
& 2227 A 71 232A1E AN E Q)

B aAFoE ZFdE AX] AEHVE 6714

-

F

(

oF el 27iaE AdAdste] A, AR A
A 2 ZAREC =M A% Aol A E =
7l FEAEAEe] aEAl wde SR v
ARz E-8d 7 glom & AVE ST
Lol welet Al ek

A 8] 739 ARkl uhet dgHlES sl
Ay SR, AN AR T e
739 T Q1S B o 4 glom s A
3 20 w2 AR AT s
o] AR = i ey 2 AjelE Kol
A orw whAmlES ARl A A
ofi= 2 Aol & HolA] ¢h& ZlolzkaL Azhenk

S| =g g w7 e A e R
A ARl 24813t

A

PRIV

=

AL

21 ZAL CHA X1 I A RHE 2y

sel7)9] Ae 1yl wret gebd 5 gl
ael 1 e melslel, Z% AXl w7)E 54
ZAVE 915 2AF Al ofe] Aejo® L
ol

thgA e Y B Bt S 2 RS, A
oo FAX G} wFEAN o= BFaH
o A FEFE, AR T, 5
of, PR BRI, MFAL e A,
T oz Biate] 67025 stk

AT AAE] A% Eeluct TRt e
A B Tefsle] ZAASe] TS %

TEFAA D AA AL

_—

J.ofKORRA,Vol.12,No.4,2004



114 o

™Y
=N

Collection

\
Sampling
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Classification(Sorting 12items)

Weighing & Shredding

Drying(Combustible)

|

Water Content Analysis

Ash Content Analysis

combustible Content Analysis

Leaching Test(Pb, Cu, Cd, As, Hg, Cr*®)

[Fig.1] Analysis steps of MSW and sludge.
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[Table1] Sampling Dates

season dates
spring 2000. 5
summer 2000. 8
fall 2000. 11
winter 2001. 2
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[Table2] Weighting Factor
Population (1), Weighting factor(%)
Generation Source Population Weighting factor
APT(A) 23,529 40.0
, Detached Dwelling(B) 10,714 18.2
Resident - -
M Agricultural Dwelling(c) 5,423 9.2
VSV Army (D) - -
s , Market (E) 4,974 8.5
Non—Resident
Factory(f) 14,140 24 1
Total 58,780 100.0

[Table3] Generation Factor of Sludge(weight %)

Generation Source Generation Amount (ton/day) Generation factor (%)
Sewage Sludge 32.9 95.6
Sludge Animal Sludge 1.5 4.4
Total 34.4 100.0
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[Table4] Density of Wastes
Generation source
APT(A) 0.222
) Detached Dwelling(B) 0.276
Resident
Agricultural Dwelling(c) 0.258
Army (D) 0.376
Non— Market (E) 0.212
Resident Factory(f) 0.096
Ave. 0.219
[Table5] Physical Composition by Season(%)
Spring Summer Fall Winter Ave.
Food 27.3 16.5 33.6 28.8 26.6
Paper 21.9 24.6 28.2 22.0 24.2
Wood 3.2 7.5 0.7 3.6 3.8
Vinyl 13.8 13.5 14.8 18.9 15.3
COMBUSTIBLE ,
Plastics 3.6 10.2 4.5 11.5 7.5
Rubber/Leather 1.7 6.7 2.8 N.D 2.8
Fiber 16.4 13.7 2.7 5.5 9.6
Total 87.9 93.0 87.5 90.2 89.7
Metal 4.5 1.0 0.7 1.7 2.0
Can 0.9 1.3 1.8 6.4 2.6
Glass/Ceramic 2.4 N.D 5.6 1.7 2.4
NON COMBUSTIBLE -
Briquet (ash) N.D N.D 4.4 N.D 1.1
ETC. 4.3 4.7 N.D N.D 2.3
Total 12.1 7.0 12.4 9.8 10.3
Total 100 100 100 100 100
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[Fig2] Three component by generation source of MSWs(%).
[Table6] Three Component & Element Analysis(%)
Spring Summer Fall Winter Ave.
Water 82.4 82.6 83.8 84.2 83.3
Combustible 9.8 13.3 3.6 4.2 7.7
Three component
Ash 7.8 41 12.6 11.6 9.0
Total 100 100 100 100 100
C 30.0 26.3 33.4 39.6 32.3
H 6.4 4.9 5.4 5.6 5.6
O 57.0 62.0 55.5 48.4 55.7
Element Analysis N 3.7 3.5 3.4 4.4 3.8
S 0 0 0 0.5 0.1
Cl 2.9 3.3 2.5 1.7 2.6
Total 100 100 100 100 100
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[Table7] Three Component and Element Analysis by Generation Source of Sludge (Unit:%)
Spring Summer Fall Winter Ave.
Water 51.6 45.8 341 29.3 40.2
Combustible 41.6 45.2 57.9 63.9 52.1
Three component
Ash 6.8 9.0 8.0 6.8 7.7
Total 100 100 100 100 100
C 48.5 45.4 56.0 56.6 51.6
H 7.6 7.1 6.7 6.6 7.0
O 411 44.8 34.6 33.8 38.6
Element Analysis N 1.1 0.8 0.7 0.9 0.9
S 0 0.2 0.2 0.1 0.1
Cl 1.8 1.8 1.9 1.8 1.8
Total 100 100 100 100 100
[Table8] Heating Value Wastes(Kcal/kg) (Hd:Bomb Calorimeter)
S High Heating Value (kea/kg) Low Heating
Hd Hh Value (ke kg)
Spring 5944 .32 5181.54 1265.54
Summer 5889.85 4134.41 1248.90
MSWs Fall 5657.53 5279.24 2512.81
Winter 5978.49 5358.17 3104.26
Ave. 5867.55 4988.34 2032.88
Spring 4585.60 2109.40 1268.20
Summer 2831.10 1032.35 275.15
Sewage Sludge
Fall 4723.07 2120.45 1312.25
Winter 4516.28 3071.35 2263.15
SLUDGE Spring 6528.90 4267.00 3377.20
Lomestic Animal Summer 4042.80 3915.60 3065.40
Sludge Fall 5188.75 4099.65 3301.05
Winter 3007.83 2857.00 2017.00
Ave. 4428.04 2934.10 2109.93
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[Fig.3] Low heating value by generation source(Kcal/kg).
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