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Characteristics of Food Waste Leachate Derived from Feed
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ABSTRACT

This study was conducted to characterize food waste leachate (FWL) and to compare its
characteristics according to generation source: feed supplement— and compost—producing facilities.
FWL contained high levels of organic compounds such as carbohydrate, protein and lipid. The
moisture content of FWL was among the range of conventional wet anaerobic digestion. FWL was
acidic (pH of 4.0%£0.3) and showed high coefficients of variance for specific parameters:
carbohydrate, protein, lipid, ethanol, acetic acid and propionic acid. FWL derived from feed
supplement—producing facilities showed slightly lower concentrations of most parameters than
FWL derived from compost—producers. However, the difference was not significant at 5%

significance level according to analysis of variance.

Keywords : food waste leachate, anaerobic digestion, characterization, analysis of variance

P
fu

b

£ Aol SuuuEA W Sulpel] ik JARAL Folo] Sulde] Antael B4 A
E L

a1, Sl fE S RRSE EHghl wE Sule A

1B TR ol 54 @714t JHsE Wl B4aS Uehhoth Suhl A
o oul o AR BA(HREHE, WA, A, ek, opiEAL ZEulea 5)f WeaS i}

TCorresponding author(shwang@postech.ac.kr)

BIJEXY3 FH23F, A3Z, 2015



ZRlo) t 4, RISt AL HARRA
1. ME
el REO1%)] AR 2

BalaAstel Adsfstar ok, 20139 7)%

ol & 2407140 SAIEFH71E AA]
o] glom, o]F 81%3 194747} Ala EE
HuE sl Aol SAERHE
A3t o= drel B 9l AlH 1g
oA IE=e] {§714 #Herh WAE=, oA
= AEEEY F2 St itk 20139
71 =4 SAERdrlE ARAEE SR
8,208 F9] #H45 WAsk=dl, °olF 79%= AR
T FHIE AAshs AN Y 17%
#7)48}t AldollA] wEEL. 0% AR ®
EH] AYAIA] o] A HHHQL SHSL ko

7]% z‘éah_} m—o tﬂ—}\g ‘4'5]'14% = ﬂﬁi

& o do 0o

= 7174 AR 2R Hlo]eofy
2 Bl Aotk |43 @714 1)
o) AJAgo l 94‘5}0% ehrdlE, o, |
=2 % obxAl A4k
747# Mo vgh ol
ek S0] vlo] 9 pAR MBI ZICh @743t
SABFAZS vl Bk, s
5 chefer 9714 HALS el ol
3 eF. SABRI BN feE S
Sl SAEFHIZT vmd GARE S 7t
A1 glom], ukeh ulie] @rl4st Helt
7 7bsAe] BaEeY. olof| el @A =
Wl 10704 ool gul ©E Fo W
7148k Aol 2gET glov, vieleka
SRS EUSH el o) 19.3% 550 &
afet?,

Az} 8 GHj3} 35 £ 29 4 HE F7 69

B}, Fdgh 71EeR AP} tha U2
<3}
AN

(archaea)7te] AWAFEHF o] oL} L7|AF 237
I} pH 74 5] EAI7E WAy 5= e, gk
R ol xRe] IS} %_‘01"‘“ B5ole &
B} A ol A el o
ZHFAKlong chain fatty acid)o]] .Jo}o:] 4 A
a7t dojd 7HsAdo] Stk whebd @7|4s) o
2 B e wskeS arefsto] mpofr]ojof
qhek

S 77148 HA e Sskers A
5 o] AlElel polzt Av”, 53
H71 & SHl A 5442 ghele] 4
= AR dyo] Stk wEhA Sl

re |

o>’

c

o
=]
AlE

o

=

j:1:1111

‘7

>

Al
=l

o] 27k

25 330 AA 9 e flste] =W Sule
o] A wefo] Basitl E3oA= Z 33
o] =g AR YPHS Eslo] S5 AAkS
ekl ALY S APz tist 1
o] FH3| A=A YTV, mebd L4
QA ARE AAFoz £x5la 1 H3lL
o

3lo] maksjjof 8 W Ao] ok

At vief o) dsk #7114 H4¢l =9
5 FE WAske 3L AR 9 Euis) /\]
dofek. AkREE FAAE SHERIAIES
85~120°Coll A 1~3A17F Az W Argsle] 1o

J
2

e 3 24kg AR HERA(AZ)E Ak
ol ExJolcH?. uhy Eu|s} oA 8AIZF
oVl 4 IYE Bl Hulg Azstn F

B B 3ge AN, ole o] Almst

9 ENIEE A @9 o] Adojskna Ay

J.of KORRA, Vol. 23, No. 3, 2015



70 U5 A, WL 94

L ogulge] A A Aeldt 4 giek e
WA 3 Sulse] A4 ARL Bl B

glol, ool digt =AF A7 &

o
=
rr
B

3}k

wpebd B Aol Sulde] AAA A4
24E B3] Sulg @r14ste] Y A ¢
egol ANE2ARE AFALA sgon, &
Abist 9 SISk Aol fefshs SEide
e vlmskedeh. ARt SEAWYA] we)

L Sues FARiHoR 277 Ay,

A

ol

2.1 A29| xH{F

S AlEe SEEWEAR vlEE 29
= olF AFo] SHlaE AR Y= oF
SAoA AFsHATE 20099 195 E 129 A}
olof ¢F 25 1HOR 13 AMES AFTOR
A Sl A% A wiso] A Aule] vk
HEE skolch AFHE AR e AlESE &
A S w7 204, Bt 3 /e S
7F 1AL 2 A 2009 FA] EAUER] S

e ulge TSkl

2.2 2AM ditH
AE A F 1.2xm LEZS o] 8slo] 24
ABS Belsle] oehs, ofEAL Zzujeit

Z1&E(total
solids), 1&g E(volatile solids; VS) 2 &
et E(suspended solids; SS)-& =&l
DA AR F FUFES AR Agus
F&(moisture content; MC)Z A olst Tt
COD(chemical oxygen demand) 2 €4 COD
= Standard Methods2]
colorimetric method’o|| we} At B
3HE T He-sHbHE ogste] A5

2] Ex1LBL 23 H, 35, 2015

“closed  reflux,

22 2 enl Zzagsimee(1:2 vv)
SiE o83  FEWom B
TKN(total Kjeldahl nitrogen) =%9} ¢}x 1o}
A AL FEE THR-EAHS ol8ste] EAlst
PV, g el TKNZF fuyobyd 2
Fro| Ao|(H714d Aol 6.255 Fdh

Aotet olgkE, oMNEAL ZEIAN S
FID(flame detector)ES  AZF
GC(gas chromatograph)S ©o|-83}o] BAlstich
Fo4 9 EA482(Cu, Cd, Pb, Hg, As, Cr',
ZCr, ARKCN-))2 #H7| &3 A wet

LT oot

ionization

2.3 7 24
T AR PRARS 9 Eest 3y fel &

-,
»
1o
O:{%
E
)
o
off
e
%’
i
T
-
e
lEjE
i
T
o 1%

(one—way analysis of variance)2 F3}o]
sholch dHRAREAS R Z2T89] "anova'

58 o1g5tel S

[e)
A (FZAUR} 2.9%) 22gho] 85%of At

if )
>
i el
N
B
o
Ho
o
2
N
1o
)
o
fo
By
it
£
1




22} 2 55 35 R A5G §4 v o7 T

[Table 1] Analysis Results of Physico—chemical Parameters

Seuee | (720 Supplement Compost producer Overall
producer

Parameter Mean Sp! Mean SD Mean SD p value?
pH 4.0 0.3 0.4 4.0 0.3 0.487

MC (%) 90.3 2.8 88.9 3.2 89.9 2.9 0.359

VS (g/L) 82.3 23.5 93.9 26.9 85.0 24.2 0.370

SS (g/L) 61.4 22.2 86.6 30.2 67.2 25.9 0.101

COD (g/L) 148.0 30.5 158.1 30.3 150.6 30.2 0.466
Soluble COD (g/L) 91.2 23.7 95.9 18.2 92.5 22.2 0.599
TKN (g/L) 4.4 1.2 0.8 4.5 1.1 0.777
NH;* =N (g/L) 0.60 0.29 0.78 0.76 0.65 0.45 0.568
Carbohydrates (g/L) 18.6 7.0 25.7 17.6 20.4 10.8 0.335
Proteins (g/L) 24.0 6.5 25.5 5.8 24.3 6.2 0.639
Lipids (g/L) 30.8 12.8 16.4 31.9 13.6 0.578
Ethanol (g/L) 9.6 3.1 41 9.7 3.3 0.793
Acetic acid (g/L) 4.5 1.6 2.0 4.8 1.7 0.248
Propionic acid (g/L) 0.28 0.26 0.58 0.62 0.36 0.40 0.261

'SD, standard deviation.

°ANOVA was performed to validate the statistical significance of the difference for each
parameter using "anova" function in R software package. This indicates the p value from

ANOVA.
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[Table 2] Analysis Results of Heavy Metals and Cyanide

Source Feed supplement Compost Overall
producer producer
Parameter Mean SD! SD Mean SD p value?
Cu (mg/L) 0.583 0.408 0.576 0.290 0.581 0.374 0.961
Cd (mg/L) 0.048 0.026 0.048 0.023 0.048 0.025 0.961
Pb (mg/L) 0.020 0.042 0.066 0.153 0.032 0.086 0.464
Hg (mg/L) ND? ND ND —
As (mg/L) 0.027 0.050 0.022 0.395 0.025 0.046 0.817
Cr* (mg/L) 0.125 0.153 0.096 0.131 0.117 0.146 0.643
Total=Cr (mg/L) 0.315 0.535 0.297 0.545 0.310 0.526 0.941
Cyanide (mg/L) ND ND ND —

'SD, standard deviation.

2ANOVA was performed to validate the statistical significance of the difference for each
parameter using "anova" function in R software package. This indicates the p value from

ANOVA.
3ND, not detected.
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[Fig. 1] Aggregate parameters of food waste leachate derived from feed supplement (left) and
compost (right) producing facilities. No parameter showed p value < 0.1 from the

ANOVA test.
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[Fig. 2] Particular parameters of food waste leachate derived from feed supplement (left) and
compost (right) producing facilities. No parameter showed p value < 0.1 from the
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