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Behavior of Refractory Organic Matter in Leachate
from Landfill Contaminated by Foot-and-mouth Disease
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The leachate from landfill (Andong city) contaminated by foot-and-mouth disease (FMD) contains 44%-50%
hydrophilic organic matter, compared with 22%-27% in natural water bodies such as ground water, lake water, and
river water. In such natural water, the organic matter content is reduced by the metabolism of microbes in the water.
However, in the case of leachate-1 and -2, the concentrations of RTOC (refractory total organic carbon) and RDOC
(refractory dissolved organic carbon) were higher than the initial TOC and DOC after burial. According to time
elapsed after burial, the concentrations of RTOC and RDOC were decreased below the initial TOC and DOC. In
the case of leachate-6 (386 days after burial), RDOC made up 91% of RTOC. This result shows that organic mat-
ter in the leachate was composed dominantly of RDOM, most of which was not removed by the metabolism of
microbes. Hence, the presence and characteristics of RDOM provide a valuable indication of the effect of leachate
on the quality of surface water and ground water. Such information is useful in understanding leachate environ-
ments.
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Table 1. Characteristics of sampling sites.

ol Wshe sk 7184 A 429

Classification

GPS (Global Positioning System)

Remarks

Leachate 1~7 N36°38°24.7", E128°47'27.0"

- The same burial site with 213 cattle
- Buried date : 2010/12/10

River water N36°46'45.0", E128°53'6.65"

Nakdong river (inflow to Andong lake)

Lake water N36°35'6.0", E128°46'34.2"

Andong lake

Ground water N36°3824.1", E128°47'1.8"

300 m around burial site

Fig. 1. Anaerobic jar and anaerobic clean box.
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£ d, o] & golJE DOC F=S =% (Sievers
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°CE 4A7F B EAE sl FEshe fU1EES B
T El & Aol ARSIk A5 Foll EAlske &
- F71& YA 9 LAE = (protozoays A AT ¢
3| AJ&TE 2 um polycarbonate filter (millipore, USA)
2 o3 F A8 100mL F AlEYEF I mLE 7}
3} THServais et al. 1989). FAIY] A9 Ao
zto)de WEs| a2 Choi et al. (2011)9F 7Fo]
RTOCY| tigt Age F7t2 AldsiGit). & 287t
20°Ce] haxollA HjFs= RTOC, RDOC 28717+ 5
o sl WskE Tefsly] flE] dFd o=
TOC, DOCE #3151}, 28U7r vy Fof zEsle
TOCS DOCE ZHzt RTOC ¥ RDOCE 313t

* Filtration with 0.45um
* pH<2 with 0.1INHCI

Desorption from XAD—7 HPOA

| | 3

0.1NHCI pH1 and
let setiled for 2hr
XAD-7 ] XAD-4
0.45um membrane filter
L / \
NaOH Residue
250mL Filtrate 0.1NNacH
Fulvic Acid 250mL HPIA
Humic acid

| XAD7-XAD4=TPIA |

Fig. 2. Schematic diagram of the procedure for DOM
fraction, which comprises HPOA (hydrophobic acid),
HPIA (hydrophilic acid), and TPIA (transphilic acid).
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oAlA 1226 mgLZ 7HE A AEEHIJL 156471
leachate-291 4= 266 mg/LZ F731tH(Table 2). ©]A
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Table 2. Collection and water quality of leachate-1~7.

A&

Classification | Leachate-1 Leachate-2 Leachate-3 Leachate-4 Leachate-5 | Leachate-6 Leachate-7
Date 2011-03-27 | 2011-05-16 | 2011-07-20 | 2011-09-29 | 2011-11-17 | 2011-12-27 | 2012-05-31
Water temp.(°C) 11.3 12.7 20.0 14.7 144 - 15.3
pH 6.2 6.3 6.8 7.3 7.0 - 7.0
ORP (mV) 373 29.5 12.8 -10.2 -6.9 - -1.9
DO (mg/L) 3.15 4.03 4.17 3.77 5.08 4.96 1.85
?é"ﬁ}’/fm'g“eria 50x% 10 8.7 x 10° 33 %10 43 x 104 62 % 10° . .
TOC (mg/L) 1226 266 213 161 126 107 58
DOC (mg/L) 1186 212 198 155 118 105 56
DOC/TOC (%) 96.7 80.0 93.1 95.5 93.6 98.1 96.6
% No. of bacteria (CFU/mL) was used in reference (Kang et al., 2012).
¥ “2” means no experiments.

Table 3. Collection and water quality of natural water.
Classification River water Lake water Ground water

Date 2010-10-06 2010-10-06 2011-03-27
water temp. (°C) 19.3 15.5 9.7

pH 8.5 72 6.3
ORP (mV) -80.1 -9.9 4.5

DO (mg/L) 10.4 8.76 9.32
TOC (mg/L) 0.867 2.641 2.140
DOC (mg/L) 0.697 2.490 1.950
DOC/TOC (%) 80.1 98.1 91.1

% Data of river and lake water were used in reference (Choi et al., 2011).
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Fig. 3. Temporal variations in TOC and DOC concentrations
in leachate at the same site.
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ground water, river water and lake water.
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Fig. 5. Comparison between the initial concentrations of TOC (DOC) and RTOC (RDOC). Actual conc. of leachate-1 was

10 times higher than its conc. as shown in Fig. 5.

DOC (m+m@) RDOC (@)

Conc. (mg/L)

in out

10/06/07
ie——— AD lake

11/04/07
JY lake

10/10/07 10/10/06

Fig. 6. Concentrations of DOC and RDOC in ‘in’ (inflowing
rivers) and ‘out’ (lake effluent) (Choi et al., 2011).
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Fig. 7. Temporal changes in the concentrations of TOC and DOC during the experiment period of RTOC and RDOC.
Actual conc. of leachate-1 was 10 times higher than its conc. as shown in Fig. 5.
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Fig. 8. Temporal changes in CODy, in leachate-7 under
aerobic and anaerobic conditions.
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