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Generation of Food Waste from Different Sources and
Its Composting Measures at the Apartment Complex
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Taejon 305-764, Korea
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ABSTRACT

This study was carried out to investigate the typical composition of food waste from
municipal solid wastes (MSW) and unit food waste generation rates from different
sources in the model cities and to study the food waste management system from unit
household to composting facilities. The annual average food waste composition of MSW
was determined as 49% in Taejon and 52% in Chungnam Province, respectively. No big
difference in food waste composition was found among the different sources. Since the
paper waste generally occupied the half of food waste, over 75% of MSW was found to
be compostable or biodegradable. Per capita food waste generation rate, 200-~250
g/capita - day was determined by the direct measurement from 32 households, while 380
g/capita - day for Chungnam Province and 400 g/capita - day for Taejon were estimated
by the load count analysis in the sanitary landfills.

This difference means people contribute generating food waste at outside house
approximately twice as much as that at inside house. Per capita food waste generation
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rates from several sources were determined as follows; 166~215g/capita - day at
municipalities, 400 g/visitor - day at a first class hotel, 170 g/student - day at a univer-
sity restaurant. Food waste generation from restaurant was strongly dependant upon it’s
level or quality; 670g/capita - day at the high level restaurant, 190g/capita - day at the
middle class and 60 g/capita - day at the lower class restaurant. The food waste
reduction rate in a In situ fermentor showed 30~40g/kg - day.

Key words : composting, food waste, composition, generation, sources
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Table 1. Average composition of MSWs generated from different sources in Taejon (year 1996)

State Anaerobic Digestion)Z4-< Axo} A
27t 7bsEt. oM E 2l 2y4as
7 AEALE FdHR gl 1x9 7eH
AAERE 2 o)zt AT gl AA el
A5 FAE2Y7Y HAND dgtezy 34
224719 847 el 1AF ) 2
37t 7L, o8 FRE 2] A
A SAE2H 7)Y Eulz) dele] A3 H7
of ol2Xc. SAE2H 7= e vket Zo)
F&Er) weia] o3 9 sfFHAleE Qg
Au)A Az dFol A HelAMe] Eu]3}
b i o ] I B R i 0 B P 2 )
31 A7t st Aol e wel
o] 7= oo} dict uweld FAlE2H ] W
Ayt BEAE FHstd o] E 53 FAAA
o] b 7|2 A Folof & =}
of A2l

E dTERE HOA mMEd 4S8
Hulgs At pAAAE g-lsr] A Jx
ZARHN, AA YAFIAG FAGEY Fo

B ZAA wEslT Qe duEvlE F &
AE2H 71 TS ZARI 42279
AFES dotin, 4 @9 7Y 2 vl

(unit : %, w/w)

Composition Rcs/x\drt;r;tlal ACp;r;tg;:;\t Corrx::;mal Industrial Area Average*
food 50.1 49.8 48.0 44.1 47.4
paper & cardboard 22.0 21.3 18.0 24.2 21.4
textile 25 3.9 59 4.6 43
vinyl & plastics 12.2 12.1 15.5 12.6 13.4
wood 2.0 34 1.4 0.6 1.3
leather & rubber 1.3 1.1 1.4 20 1.6
glass & ceramic 6.7 5.1 6.5 4.1 5.8
metal & aluminium 2.3 2.3 2.7 4.6 3.2
dirt & ashes 0.9 0.8 05 3.1 1.5
others 0.1 0.2 0.0 0.0 0.1
combustible 90.0 91.2 90.1 88.1 89.4
noncombustible 10.0 8.8 9.9 11.9 10.6

* Industrial area is excluded when calculating average composition
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Table 2. Monthly average food waste composition of MSWs in Taejon (unit : %)
Month
1 2 3 4 5 6 7 8 9 10 11 12 |Average| ©
Area
Residential | 469 | 43.4 | 51.0 | 49.3 | 42.5 | 343 | 39.0 | 43.8 | 47.6 | 563 | 542 | 39.0 | 456 | 6.5
Apt. Complex| 46.1 | 33.3 | 46.3 | 46.3 | 63.1 | 49.7 | 50.7 | 49.2.) 50.1 | 63.7 | 48.6 | 50.7 { 49.8 | 7.9
Commercial | 48.0 | 49.6 | 36.5 | 49.9 | 57.6 | 63.6 | 54.8 | 45.6 | 58.3 | 59.1 | 545 | 548 | 52.7 |73
Industrial | 35.8 | 21.5 | 39.0 | 40.8 |{ 52.5 | 31.5 | 340 | 38.6 | 60.0 | 38.1 | 36.3 | 340 | 38.5 |98
Average* | 47.0 | 42.1 | 446 | 485 | 544 | 49.2 | 482 | 59.1 | 52.0 | 59.7 | 524 | 48.2 | 49.4

* The Data from industrial area are excluded when calcuating the average
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Fig. 1. Annual average composition of MSWs generated from different sources in Taejon.
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Table 3.

Industrial
Others

Average composition of food wastes generat-
ed from five model cities in Chungnam Pro-

vince (1996)

(Unit : %, w/w)

Area

Season

Spring

Summer

Fall

Winter

Average

Resid-
ential

Chonan
Boryong
Kongju
Yenki
Chongyang
Average

50.4
46.5
489
60.0
53.1
51.8

50.25
44.4
55.5
571
51.8
51.9

45.75
48.25
61.65
53.8
429
50.5

48.52
54.5
67.2
57.07
34.8
52.4

48.7
48.4
58.3
57.1
45.7
51.7

Com-
mercial

Chdnan
Boryong
Kongju
Yenki
Chongyang
Average

59.0
54.3
51.8
499
33.6
49.7

50.5
44.0
55.0
54.1
56.3
520

55.2
46.3
47.7
62.3
54.9
53.3

48.9
47.4
519
67.3
50.2
53.1

53.4
48.0
51.6
58.4
48.8
52,0

Indu-
strial

Chdnan
Borydng
Average

283
43
16.3

318
17.1
24.5

14.1
49.4
31.8

2.0
46.9
245

19.1
29.4
24.3

S
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Fig. 2. The composition of food wastes of five model
cities in Chungnam Province.
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A - e e ADAE e S
A MAF Fole HEHHS 4% 3, 9,
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Hl a2y xoh. DHAT 19 T s H
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ol

3.3.3 24

ZAAL 3EQl A AR AZECA Y] &4
E2g7] B4 A9 293g/9 - YoM 495
g/ - 7R A9 Fo Heofsie. ol 2H
WA 4=9] Wgol] 7]l Zlelgl Algde A
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Table 4. Unit food waste generation rate from different sources in Taejon
Month A=
2 3 4 S 6 7 8 9 10 | Ave. |dH3
Source (m?)
19 42
8.3 7. 8.9 3 f 112§ 11.2 | 100 | 120 | 13.4 | 10.2
ke 2) > ’ °
wa [19wEAs
iy s 48 45 42 44 53 40 39 60 61 48 136
71 )
U] 0.173 | 0.167 | 0.212 | 0.211 | 0.211 | 0.280 | 0.257 | 0.200 | 0.220 | 0.215
kg/o) - oy | O . . . . . . . . .
19 4%
HAY 2Hke/ o)) 357 | 36.1 | 348 [ 35.1 | 49.6 | 383 | 385 | 424 | 393 | 389
hed Py
yazy | 1Y ?{%73 T 242 | 220 | 236 | 235 | 254 | 219 | 209 | 243 | 243 | 233 | 2738
o
A9
(kg/] - 91) 0.148 | 0.164 | 0.147 | 0.149 { 0.195 | 0.175 | 0.184 | 0.174 | 0.162 | 0.166
19 4%
v 8.1 . 67.1 . 2 4 . . . .
HA) 2h(ke/ ) 5 89.8 73.0 | 57 68 59.7 | 665 | 758 | 68.4
Hg |1 g
128 104 122 11 113 103 114 2
2% (=) 9 0 68 86 106 | 97
Rl 0.454 | 0.864 | 0.550 { 0.613 | 0.506 | 0.664 | 0.524 | 0.978 | 0.881 | 0.670
(kg/sl - &)
14 $42
¥ . . .4 . . . . . . .
uha) 2kke/2)) 11.8 | 11.6 | 10 10.3 9.6 11.9 | 11.2 9.9 9.2 10.7
GFH |19 H4EAS
53 57 59 55 58 2 48 26.
oAy =) 5 63 66 56 | 226.8
9]
(kg/<l - 2) 0.223 | 0.204 | 0.176 | 0.187 | 0.166 | 0.228 | 0.232 | 0.157 | 0.139 | 0.190
19 4%
M) 2h(ke/2)) 6.2 7.5 7.6 6.6 7.0 8.5 73 7.5 8.2 7.4
PaE (14 HEAS
128 132 147 83 138 129 131 1 1
PR (=) 3 39 | 125 75
[+]
dl 0.061 | 0.059 | 0.058 [ 0.045 | 0.084 | 0.061 | 0.057 | 0.057 | 0.059 | 0.060
(kg/Q - o)
19 4
MEAY 2H(ke/ %)) 88.5 | 106.6 } 89.3 [ 87.5 | 98.5 | 91.1 | 873 | 1035 | 112.1 | 96.0
, 1Y vHE-A 4=
AzH 4 FS‘;L"T 302 281 228 212 199 230 209 259 282 244 | 712.8
[
(k(fj}ﬂg) 0.293 | 0.379 | 0.392 | 0.413 | 0.495 | 0.396 | 0.418 | 0.400 | 0.398 | 0.398
[=d 5}
1 S8 |
1123 2k(ke/ o)) 1047 | 1191 | 1141 | 1232 | 935 | 1003 | 917 | 1040 | 1261 | 1085
Coga | 19 W74
52 3] 3 (=) 7387 | 6823 | 6992 | 6635 | 5802 | 5718 | 5538 | 6087 | 6276 | 6362 |3402.8
4l
(el - o) 0.142 1 0.175 1 0.163 | 0.186 | 0.161 | 0.175 | 0.166 | 0.171 | 0.201 | 0.171
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Fig. 3. Monthly variation of unit food waste genera-
tion rate from the investigated apartments (A
dong).
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Table 5. Unit food waste generation rate from investigated apartment (g/capita - day)

Month June July August September
Mool N\ | A% [BE |C% | A% |BE |C5 | AT | BE | C% | A% | BE | C3
@ 218 125 109 191 140 127 | 246 | 267 138 231 152 180
@ 263 | 222 | 302 | 380 | 235 164 | 204 | 301 230 | 238 | 278 | 231
® 149 | 238 | 292 162 | 246 | 319 | 348 | 292 | 351 288 | 270 | 203
@ 151 178 140 | 213 126 149 | 241 207 109 | 208 186 143
® 198 165 136 | 206 | 220 | 203 | 277 | 398 | 359 | 256 | 252 | 267
® 168 195 { 233 | 216 | 345 | 225 157 | 253 | 225 178 | 373 | 287
@ 191 231 160 | 251 238 160 | 340 | 415 | 238 | 251 232 196
224 | 207 195 | 246 | 233 | 233 | 323 166 | 277 | 281 178 | 284
® 218 | 281 258 | 258 | 36l 300 | 396 | 274 | 353 | 346 | 326 | 297
224 | 197 | 267 | 246 | 223 | 352 | 372 | 215 | 475 | 278 | 360 | 509
@ - - 344 - - 409 - - 747 - - 565
) - - 270 - - 355 - - 411 - - 308
Average 200 | 204 | 226 | 237 | 237 | 250 | 290 | 279 | 326 | 256 | 261 289
g +34 | £41 | £73 | £56 | £70 | £90 | £74 | £75 | £164| 44 | £72 | £122
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Type I: Direct composition at unit
houshold (apartment)
Type 11 : Collection & Storage at unit
household
Type III : Collection & Storage at unit
household

Transport & Composting at

apartment complex

Transport & Storage Composting
at a large container at a large
scale plant

Fig. 5. Schematic diagram for food waste management from unit household to composting facilities.

sk T84 Azdel £UY A% 1399 o}
e Aol A He sk Asge A
A wlH AES A4 gloele e,

118 22] #A

B EAAT A st ofE 3} 2
(F 30MA7F AF) oM 1d A E S
#7]= 33~39kg AX olmE FEI} & FY
A2 A aEE FAE 7 olE
H 2 3~5/0 MR A HF EuE A
AL AAA g3 FHE2H7Y At ks
g FHAAZ £HE = dLeeet Az

o] A% 7+ 7HelA A Ak 13 7
AAe & EF H2E £ A2 AAE
Bty AR HEe IHE Folok & A
ot

118 22| H/A|

of AA L ofstE 2z} 7MA oA At A E
271 o}E dAld] TAHH e T FE
o 3 Bl £ &% A AF =g A
A2 kst Aeldhe Alaglegd 73t
olFE DAAME F7 F B} 75 58
a7 ot ol EdAM HF FHu| 3} A7t
A gtehe o] et A E Asix
fe ey obE S Al & 9 Ak

HIIgXAE, Hed M1 5, 1998

3.7 My 23 9 $7{87| 1%

44 478 Miste] SAERYNE £
22 B3 9 A% JaiE AL
B 3 AN A7 SA B2 welF
A7k WA mAEejof sn) o2 Eg ujZ,
B FA, 0 HAEAY 2 AR FAL E
B2 7 g S I g 4 e A4s
717} A Al o] o} g},

olstE. 7 sl M LA sRs LA B2 7))
84 FAAAS W e 19, U3, 1I3)
o] 27 o) Z+ AN MAsE SAlE Y
712 ZA Bol JdAAZ BAY 4 Qe HE
9 4718 wEsls kel AEsejol i),
Fo| BFL SAE A7} F3e] Wy HE
o oo HIG A FRe] FiHe Fo] %
574 47 ok He BEe S 4 e

B ZAA T A FHESo] A HalA B4
312 9l B-F= A $lo] uked 73 Plastic
Holderel] ®]d¥x2 a7 45277
FA/BRE &4 & 5 e vdER ol
o] ZrolA 471 wld¥Alel] AT LAE AA
717} A 22 43 PlasticHle] B3 2 WE
o olA A7 F 2~39 Ao uB/ ME
£7109] A E2H NS o}HE Fapabe] A1)
3 F7 $3 5o olatE TE )3 AA)
el 57 Alagle] HAZAE sb A
totele} oJ AR}, 7t 7lAe] S4B

P

¥ Ho



HiEdd S4Z M7 ¢4 SY X H[3 2ot 65

WA el wel wjEul el Zolrt QAT W
et A& & e o 3~49 A9 &
Alg2d7] wjglzrt Hgste]el AR A
A2 vxH wdFHoE Apge] 153
Plastic #EFo] £33 Gasket Sealing2.& 4|
WS 2 Ao gt
= 7 A Fpes 1 glokd 94
FoRTE $F 9 Leachate?] M #e] °l

ZAF A ol Eo A FA|ERE ]S $E
T 83%el 2 AT i M SAE
»#|712] FEFFE 80~87%2 FFelth. 9
ZAM A} ol Eo A WAES = AE
#7185 AA Fu3} grlole aEgtere]

e Aelth mepd sExAA e *]’%°l
E7belEiet Algdeh FaE e e §3
HE A2 FE2 FAAYY 73—1‘
7% TE2E VM SAE2HY fE
g} 5~6%7F Rt o] £ASR A A
e} 2d7et 74 Folfrsl EFE o Folf,
A 5ol SAE2H719 #5E& wolEe]7]
el 711" AolAt wiRl A FHE &
AE2d715 AA Hu3 A7]7]ede o=
T8 o] 55 o 4 sk

aetr] FAE2H7|2YE AEeE e
4 Q= 4719 el 87 FHAR A
AR 9 747 2RA] esjol & ARk
3 WAEA el Ak FHedEla e
FHE Y] oA Hase AHd g
& Haiol® QAL et 2% AAF urt
A Gzt Feldrhs Aol o] oA EAE
dAsA & g FHAHCA B - A Al
28l 2 ojelge] w2 dAdn. o
o] FF dTeA Zelsiof & ApEh2 27
9 Azd= £719 AR 4 d $3,
A (132 — wbEARE), 74 F <Hd
A, 2=l bkege] A 7heAl o] aedE o]

rlo _Sl, r|r

n: -{n * e |

o #hwl ohgel 914 @ sl 2w} Huls
se] 4ol A T2iFolof & Foleh.

.2 B

e 7|8 F S E2H 7] g Fo
ol wet SAE2H7]9 E&49 A=/AE
o] g% 27| HYYPAL AITAFE 53}
E AN dEATE F - AFE A
o] 27717 Zt=AY ST e A E2Y
719) &=t =4 =T 99 2 A wiE
daclAe] wiEHELE FAlSl o] 3§
AANAE FHstazr AAg B d7o A2
ch&3 2ot

1. fAFAgA Fdrie] FAE2d7] 24

< AA 279 45%& AA|E2 AL
oltE A YL 50%, A7F oL 52%2
H SRR 7= HTF 49%] TAS U
Rt 9leh
2. FAEE 57 REXAS 4 HF S4E
2e7] 2R JF 52%2H FYr}, of
SE, 747k Aol A o=t
3. ARG dulsi 7] 52 Auk(50%)
oS FAE2Y7ZE AR} FeolF
SAE2H 719 AHuH(25%)& 2R 8)
73S vrehla 9l7] diel o] Fel
S o ZAEANE AHEE A ¥ Aol

4 He dusZ1Ee] 75% o]ite] Ey

312 Ae|7} 7hssiet
4, FAE2E7] H4 A9 Bz

AR 7% 191 1Y 200~250 go|™ =}¥

A ZAIAM Z2ANE 71EoE & W
g A e 1 1Y o 400gold &
AdEE 19 190¢] 380g2 wiEsl= 74
22 A ok ol 27 T4
ol 7MiM B} 713 0] 9]8] FolA

o rlr

°1

J. of KOWREC, Vol. 6, No. 1, 1998



66 Zt =, 0/=gl, HF

. AP, Blss

[3e
9

B> AE2AIE e W) dHE
o]},

- eAE2Y) ekt o peaiad #
e o3 2o, dFae BT
= AE 287] 4= J 166~215
g/l - Yol fFIAAHL FEel ojet
IFA A 670g/ - A, FFE 190
g/<l - 4 aEl3 gF3AAHLE T 60
g/el - 45 W& 32 Qe 1§ 399
ATE 400g/9l - 4 283 FEFAL
F dskae] - 170g/9l - 42 2AH
At

. 7H8-6 8|3} §r]elA RS2 1
Y 3~4%2] £F& vepl I o

. )3t ES 9% G A ER
g7] feAAE 74 7NN AeiE
AE F43h= Wkt 7 7o A E
2715 2~39 Eo} ofzlES] FF g

HIlgxtA2t, M6 H M1z, 1998

Bl A FHR A et 282
7+ 1AM B SAERH IS ofy F
3% 13 $Pskn HAFEu 3 2
BolN dFHo2 s Hulslsie 3
7 weks ejd 4 glon 7} ukere]
AR 2 A e AT FAHA AT

M ANLA T (1994), “LA1 B2y ¥
vl 3} AJA el .

Fed g FHFALTAR(1994), “EAH)
2 33 2 g AREAT.

FFADAY Y TAF(1993), “Hn)3} 2L 9%
2e7] £AAA ] g7,

#7432 (1992), “F-AA ze7] RejeA 2 3
7 A et A, dFEIA.



