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Effect of Ground Compostable Household Wastes on a Small Bin Composting
Jeoung-Yoon Seo®, Jong-Phil Han and Myun-Hoon Hwang (Dept. of Environmental Engineering, College of Egineering, Changwon

National University, Changwon 641-773, Korea)

Abstract : Compostable household wastes(mainly food wastes), after waste papers and cardboard being removed, were daily
fed into small bins and mixed thoroughly while the air was supplied into the bin. Three small bins were employed: in
case I, only recycled compost was composted, after being once fed at the beginning of composting, in case II,
compostable household wastes(less than 50 mm) torn roughly by the hands with recycled compost, and in case III,
compostable household wastes(less than 2 mm) ground by a kitchen mixer for vegetables with recycled compost. The
straight-line was maintained between the wet or the dry residual mass of composting mixture versus composting time
date(the coefficient of determination R’>098 for the wet and R*>090 for the dry). The decomposition rate of each
composted material was estimated during composting. The total weight reduction rate after 30 days was 67.86% and
66.14% for case I and III, respectively. For case II, the daily weight reduction 6.82% and the daily decomposition rate
8.81% with the composting mixture, but the daily weight reduction rate was 56.43% and the daily decomposition rate
19.26% with only compostable household wastes. For case [II, the daily reduction rate was 6.93% and the daily
decomposition rate 7.70% with the composting mixture, but the daily weight reduction rate was 53.30% and the daily
decomposition rate 22.95% with only compostable household wastes. The physicochemical characteristics of composting

mixture did not show much difference between case II and Il as was expected.
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. Table 1] EulgEAd oy £4& Yephnt pHe
467~513, FE 7742~9216%, 3|¥ 7.84~2003%, Kjedahl A
313~4.40%, NH'N 7953~75595 mg/ks, NO;-N 8.64~42652
ng/kg, NON 245~16.35 ng/kg K:O 0.08~015%, CaO 094~
237%, MgO 0.02~0.07%, P,Os 0.15~0.73%, NaCl 0.62~1.38%,
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Table 1. Analytical characteristics of compostable household
wastes used in this experiment, after the waste
papers and the cardboard were removed. All
results except for moisture content are on a dry
matter basis. Throughout the experiment the 5
samples were taken

Items Minimum  Maximum Average
Moisture(%) 77.42 9216 85.75
Organic matter(%) 79.97 89.04 86.74
pH 467 513 489
Ash(%) 7.84 20.03 13.26
Kjeldahl-N(%) 313 440 377
NH,"-N(ng/ kg) 7953 755.95 7.3
NO;-N(mg/ kg) 8.64 426.52 187.60
NO; -N(mg/ks) 245 1635 1254
K20 (%) 0.08 015 011
CaO(%) 094 237 137
MgO(%) 0.02 0.07 0.03
POs(%) 015 073 042
NaCl(%) 0.62 1.38 137
Zn(mg/ k) 5.2 55.23 35.46
Cr(me/ ks) 230 7011 1840
Cd(mg/ kg) ND 065 013
Pb(me/ kg) ND 8.63 383
Cu(me/ ke) 612 8.85 7.24
As(ng/kg) ND 0.06 003
Heg(me/ kg) ND ND ND

Zn 2521~55.23 ng/kg, Cr 230~7011 ng/kg, Cd ND~0.65 g/
kg Pb ND~8.63 mg/keg Cu 612~885 mg/kg As ND~006 mg/
kgelem Hge 84 #Aosloldici s d2EA 3 &
).

Table 201 H7HAIZ AFSE Eelg] o313 54L& ey
9tk pH 504, 43 4575%, Kjeldahl @4 5.28%, NOs-N 12545
mg/kg NOZ-N 102 mg/kg KO 013%, MgO 0.03%, CaO 2.09%,
P,Os 095%, NaCl 421%, Zn 4356 mg/kg Cr 30.36 mg/ke Cd
012 mg/kg Pb 135 mg/kg Cu 2246 mg/kg 12]1 Ass$} Hge
24 g4 olste| Utk

AgYy

B A% AH8d 28 Eulg8]e Fg 13 29 221 87
9] ofg) R¥o) RxE HF/E 3o Hu% EAY 2EF
QA FAEQT BetA 7] delA Eulged T £F
o] 2¥sglt:. 248 4£3vle F49 ¢F Hd &35 F
7o olgo] 4NE €& 4 £ & F3o &7 WL v
H52 do £7] W guisEde A FEE FASAS

Table 2. Analytical characteristics of recycled compost used
for composting

. Organic Kjeldahl- R
Items Mo(l‘zt)ure matter pH  Ash(%) NH;kN
) o ™

Concentration  46.75 98  5M 514 528 33625

NO;"N NO;-N KO
(mg/kg) (me/kg) (%) Ca0(%) MgO(%) PO(%)
Concentration  125.45 1.02 013 209 0.03 095

n Cr Cd Pb Cu
(ne/ke) (me/ke) (ne/ke) (me/ke) (me/ke)
435 3036 012 135 2246
As Hg
(ne/ke)  (me/ks)
Concentration  ND ND

Items

Items NaCl(%)
Concentration  4.21

Items

% on a dry matter basis, ND : not detected.
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Fig. 1. Schematic diagram and cross sectional view of small
composting bin.

Aol gk AL AN T UeR) RS 105TAN 2
% 1 mm o]3}e] 7|2 B8 £ME A8E AHERUT B
£ ojsjsty B4 BAe MoFol w) wet Axstgn. &
2 2ol Bj) Zadgd ugd 2o ANE:
Case [9) A% 3% & FA #a &(%)
- _——M”M_n M 100
M : Case IIs Mo 7% oiY Huig 7@ 7MY A7l
Eol 2% Case 19 Huiggr o HuizEdd F
24
M, : Case 19 A% 85 Hulslg ¥ HugEdd F

27
Case I 2 Y 3% 3 A 2% 4 (% 2o) AV

Case M) $908 Hi3 7Hs@ 714 HviB0e) 8% A 2
24 e 2ol AN

HA Case 19 AN ¥7HAE UL AT Helg gy
8 271 2 4% F Az 239 ¥AE A % 3)F 2ol A
Arshget.

MC; = M; (1-W,)

MG, : Case 1 7% 879 g3l 27 Az Y

AL EHHle Nz2EF 4
Wi @ Case 1 A% 879 Huls 27 ¥z 4
ARE Hule) SRYF B

MC;, = My (1— W)

MGy : Case [ 74 Hul3} 315 F A7z £0€ A%
€ e AxEFY ¢

Wi : Case [ 7% Hul3 3% F H7iAZ B9l8 A2
& Hulo £ERF BE

2 (Qeld fojA AzER YogRy Case 0 A$ EHuiz}
V58 78 W8 1 kg B AF AA FguzEd Y
Al He] Hriz £4E AgE Huiwy && 4" FA
MCWin)E T8 4 (@)} o] Adstt.

MC;,
1= Wa
MCW;q : Case T 7% 3-%<] Hulgt 27] d7HAE F42

Age Huwtog & Ay A
Wi : Case T 2% Hulgl 7158 744 #7182 1 kg& F9
& A% Hulgsr) o AA EusEde Ry

[}
=

MCWy =

r

e

A (ozRE Pold AxEAY Fo2HE Case I AF
o3} 3% 3 AA g FEEFMY FAZ F
g g Funos & A FAMCW)E o A (G
ol A4tk
MCy,
1— Wy
MCWpy : Case T A5 Suis} 3% ¥ A4 =i 83 £

EigaMe Mridz 29l AEE Huges
&& 48 FA
Wi : Case I A% Hui3} 815 ¥ A FHujgedd %
¥ 2E

Case I A% =g 7b58 718 #1718 1 kg £ AF 5uls

471 O guis 7isE 7Hg ss1ERe & A FAMWHn)

£ A @E olg3ty oE 4 (6)F 2ol APAE

MWHy = My — MCWjy
= Mq — MCy

T-wo 7T ©



138 ARE - B - BEE

MWHij : Case 1 3% Hul3} 7be® 714 3712 1 kg
9 A% FHutgr) o guig sked H g
o & 4" FA
Wig : Case T 2% Evig} "158 714 #1718 1 kg 4
A% gugr] W A4 Huls B2 £E FF

Case T8 A4 HHI 758 744 A71E Tg FUstel 3%
SIS @ F Huls b5 7B $& de FAMWH)
£ 4 O olgsel T 4 ()3 2ol AL,

MWHpy : Case [ 3% Eulg} 758 3718 1 kg FY3H
s Euigts 3 B3 shed H71ETS &6

el 54
My : Case 1 2% =213t 8% F 4] g2 %
e

wetd Case [ 2% S 715 7H 718wy 3% &
A BEE%)E 4 6)F (7) o8t ohg 4 @)F 2ol At
ATk

Case 11 7% Hvis} 715d W78 &F FA 248(%)

- (MWIJTJWH,-HMW&) x 100
(Moo — 7280~ (M — 125
— 10 i % 100
MC;,
Min = 1=y
—————————————— (®)

oA 2L WYog Case M A4S EZ 7H5d 714
#7180t 82 FA #2EE ANSAT

7} gu|gEAe] 5% B3 §& dhga 2ol AvsAd

Case 1 A% HA7MRZ AHRE A¥E Huwte] 8% 28 (%)
_ M - Aujilj_-?/lv:[ - W % 100

Case 1% M9 ALE Case 13 22 WHo2 3% F =y
BEde B &(%)E AU

Case T A% 58 BH3 7Fs8 71 d7iEws 3% £3)
g2 A (67 ()¢ ol&3td T 4 (1007 #ol AU
Case I A% 599 Huist 7153 /M d71B209 &% £ &(%)
_ MWH;; - (1— Win) — MWHq - (1— Wfﬂ)
h WHq - (1— W)

* 100

Case 9] 7S Case M9} 2& uhoz Aalych

g 3 0¥

guigpyh ARl det g & £71850) WAgs
Jalel B £ FEE FLEY] o FHujgEds A
A 2Ae AY 74D Fig 29 4 Husgrle £
@ SM3EY TR T} & Y BR % F FA
32 Uehdch o5 & A dgel g AAYNYL o
<5 2o}
Yoo = -6210x + 49141(R*=0.949) : Case [
Yoo = 24087x + 5,669.6(R’=0977) : Csae I
Yoo = 24181 + 5536.2(R*=0.981) : Case I

A7) Yo EHISEAY &8 48 FF IF FHgoln 2
2z x= g 7IHQ)elth Al B¢ BF R @ol 0.949 o]
o2 Yud A &8 due 3% ¢ F FAE A7) 459 9
s T 28 4 YT Case 19 ASE Hug 27
o YL HulE 5987 WEd Hulgyl AYHEA £
2350 Baslel &4 A AF %o F DA} ASFHeE
2A8E Case T 2 Mol AS AN 718717} vk
s &8 A 25 g9 £ A Ae) F99 Hulg @
744 w7189 B4 9] ¥2 Ase ¢ 4 AU

Fig. 3ole WY F9¢ ok EH7|Z EAE &4 A
0} 7sd 71 H71ER B3 £o2 e &4 A4 =
3 7158 744 7B 1 kgd ArleREA Hulglay 5 4
HEde] N2EA A% F& Jeph Case 19 A 2
7o B ARE FHIVE A A 9o FviE FYHA &
7] wEel Eus}l nABESe o8 FHE AL i
Case I 2 MoINE v]AESY ofstd Hajgie Pu vy
A7bs)= 971Ed deld 2FHE 24 Yo Bo} AREAY

O

Mass(g)
20000 } ~ " 4 Only recycled compost (Case | ) !
i == M Compostable household wasles + Recycled compost :
: (Case i) '
15000 - . A Ciushed compostabie household wastes + Recycled ;
compost (Case i) '.....m‘|
t = 240.87x + 5669.60 ;
10000 Yet=20EX ank '

R =09766 g o g BAE
/\i ﬂﬂ/i_';.’/% ywet = 241.28x + 5536.20
4, b R? = 0.9805
S000 4e6e44200000440400000e
ywet = —62.10x + 4914.10
R = 0.9490

(a2 2 X Y G"‘

O - ] - -
13 5 7 9 11131517 19 21 23 25 27 29 31
Composting time(day)

Fig. 2. Evolution of cumulative wet residual mass under

various composting conditions during composting,
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Fig. 3. Evolution of cumulative dry residual mass under
various composting conditions during composting.
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Fig. 4 Evolution of cumulative wet residual mass of only
daily fed compostable household wastes under
various composting conditions during composting,
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Fig. 5. Evolution of cumulative dry residual mass of only
daily fed compostable household wastes under
various composting conditions during composting.
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Table 3. Daily weight reduction and decomposition rates under each composting condition

Mass . . . . i i Standard deviation
. Composting condition Calculated composting material ~ Arithmetical mean (%)
condition (%)
Only recycled Only recycled
compost (Case 1) compost 2017 2132
Weigh Compostable Total mass 6.82 2.56
eight
household wastes +
reduction  Recycled compost Oniy C°mp‘v’:::’;: household 5643 828
(wet weight _(Case II)
basis) Crushed compostable Total mass 6.93 2,67
household wastes +
househol
Recycled compost Only compowsatasnz: ousehold 53.30 11.21
(Case M)
Case 1 Only recycled 1964 739
compost
Decomposition Total mass 8.81 9.38
) Case II Only compostable household
(dry weight wastes 19.26 1513
basis) Total mass 7.70 8.36
Case NI Only compostable household 295 77

wastes
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Table 4. pH and contents of organic matter, major ele- Table 4. Continued
ments and metals in composting mixtures during

composting(on a dry matter basis) Cnmpsur(xie::;
Composting tme tems Composting 0 1 2 3 4
ltems . ed) 1 2 3 g materils
Composting G Case [ 137 198 241 20 »7
maierials ! Case Tl 103 88 119 110 100
Case 1 493 503 506 508 509 {mg/ke) Case T 967 86 126 123 11%
oH Case TI 493 500 45 510 514 - o 1 ¥ ND 0 0a D
Case 1M 493 500 446 512 520 Case 11 ND 016 009 001 ND
Orgaic Case 1 U e 8y BY #3 W com g om0z N ow
matter Case 11 0826 848 817 HH 831 g Case | ND ND ND ND ND
(%) Case [ 8574 8583 8605 829 8617 (ne/ke) Case 1 ND ND ND ND ND
, Case 1 38 430 410 38 3% Case 1 ND _ND ND ND_ND
IQEI?D/:;“'N Case 11 452 46 3B 312 43 % on a dry matter basis, ND : not detected.
Case T 453 419 313 365 350
NN el BB 0 TR PN WA g pe ¢ $YNW) WEG LY HUY o - BV 54
(ng/ k) g::; ;332 :;gz ;;3;; f;;: ;;2;: 28 Hol7h 98 ReZ AAEUT Ta} Case 19 ASE
o 70 WD 10D BB ggg sz 2704 gd FU8) Aol doix 5 2
NO/N E:: 111 3;2 S:E; ggz ;i g:gi & AVt % A2 Sl pHE 446-5209) A2 )
(ne/ k) Case I 25 om0 0p o o Aack RIS 2% pH %02 293 2 % 3% A
Case T 750 M6 Moo w9l teie  C e 19 AFhuRIA ARRg msteu 3 3 4 Ade
NO-N Case 1l 9% %00 1801 W@ 2%aq0 e 18 BE7E L3 Uex Beud wsgig. olzle v
(mg/kg) Case T 927 10957 15150 140 18307 FY=e Hulgl 7hed H71E A9 pH 9gtog Mzt
Case 1 B 18 26 206 1 T8 S CGase 19 25 897-8465%2 Huig SRR
GO Case 11 197 091 220 29 1ss  UEH E Rel7h giet vnlA £ Afcl: 8326~8629%2
(%) Case TN 152 16 1% 128 160 Enigl 7igte] ZAAge] wel 4P EHHE J15E AR E0E
Case | 02 0B 002 0B 00 of AA ko] AY FUIHLEA F7IE BT 4L 7189
MO Case 1I 002 003 002 0 0 Kjeldahl 232 iz} 7|2to] gl me} AR
(%) Case I 0B 0B 0B 0 0 B T BEE 312-462% WA dRUely Arswe U
Case [ 013 011 012 014 014 Hog =Huizt 7|zt Hae ¥4 Fotsiddyt Zasged
N Case T 02 OB 02 01 01 1 FE 2706~7062 me/ke BN HINH AiE Hug
(%) Case 1M 012 011 01 015 015 &7l ¥Rob 2§ 27l ged $e ¥EE $Ase
- Case 1 412 411 435 438 419 o ¥TE 001~326 ng/kg ol3lth oshe 2 APA AAs
" Case I 39 369 33 3M 306 27 olfel FAMA F/kHe FHE UL nyer v
Case T 401 38 366 334 317 750~38L02 mg/kg oItk o|MoE EuBzt AWHUM i
PO. Case I 104 0% 0% 101 088 o] Agsid A4d 4s} AYE Aoz ARIU CaO
® Case 11 095 08 10 07 07 o gare Case 19 AL FTRA EAoW ZE AS =Hug
Case 087 071 077 08 076 — xze) Zsjst g zashe A%E 2fith Yidos gug
a Case | 109 B9 30 BB M2 ¢ gr1gpe 29402 # 4 o) OE Bk} S
el 259 I 0% 29 M6 U0 U3 o mar s we s eloi qay Cuse 12 M
el 24 B NI B3 B gge g SUs8E sus Ase 7 A718e) GO g
ad Case I ND - ND OB ND Ol g gime wel Bxe) wal 239 2 ) 27 olF A%
i) e ap RSUHEE A GO §30l g R e o )
o 1 180 2% ND ND 0% B9 Bqoz 5Tyl ®old Aoz A Ca09 e
Pb Case TI \D 1% ND ND ND 091~292 mg/keolAch. MgO #&k2 0.02~003 my/keolRA2H
{mg/ks) Case I ND ND ND ND ND KO 32 $38 Aol giden 011~015 mg/keol %tk
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NaCl &% ] B&g Aeo] AAT 316~435 mg/keol ATh
POs ¥ dA] TR A ¢lo] 071~1.04 mg/keol). ZF
F84E F O 4 Cu #32 Case [ A% Hu3} 7)) wa
F7F @48 Bk ¥l Cd o A% Case 09} MY A ¥
B3} 7130e] FFe 4 AR ol #F HYe O
109~41.2 mg/kg, Cd ND~1.35 mg/kg Pb ND~3.80 mg/kg Cu
86~29.0 mg/kg As ND~005 mg/kgoldom] Hge BA4gHA o
sfolgict.

2 o

AR LASE Hui3 15 AR 3 FolR ¥ BUA
5 A AL el L7 SYas] Aol Fukg ok
A712 BA BHY ACase M 7HYIN H$L =
el A8 £ WY £02 B Be (Case N)
o2 HugauA ¥agn A48 Hulg o - sherye 2
Q. SHBHE 3 HueY) £& 2 AZ A BT )
3239 o) WY IANANEL 27 B ol 095 L 090
4oz oF 5L olgd BF HuHEAY ¥ U3t o2
o] 7FsET % A Hugeds B 2Age Case I
o Mo} A$ 747 682% 2 6B%IYOY S Hlg A
# 714 S7ETe] UE oS SA BASS 5643% T 5330%
2 3% A4 2uedd B 2AeEY s B0 o
2 A4 Fusheye 28 &8 Case 08 M9 AS 247
881% ¥ 770%0]90u $U8 Sl sHsw 74y dl7iET)
W8 S5 Balee 22 1926% % 25%2 Fu4 obf ¥4
N2 AY & A BAIYS A(Case IN) Bolgo] 3
ET. ANE HE 3 o - 384 EAL Case 19} M) A
49 b} Qo) @ Aol gt

Ab AL

of £RE 0004 FAtistn A7ulo) Yshe] AT ow,
ol A=Y,
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