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ABSTRACT

The objectives of this study are to determine optimal operation condition of
chemical coagulation with ferric chloride(FeCls) and fenton reagent oxidation for
effluents of a biological denitrification treatment and an existing lagoon treatment of
landfill leachate, and to investigate the effect of alkalinity on fenton oxidation. In
jar-tester, optimum dosage of ferric chloride for removal of COD was 1,500 mgFe®*/L,
removal efficiencies of CODc: and CODwun under this condition were about 55% and
64%. respectively. After chemical precipitation(1,500 mgFe®*/L) of biological treat-
ment effluent, optimum Fe?*/H0: ratio of fenton oxidation was 1.5, the maximum
removal efficiency of COD was about 80%. and optimum dosages of ferrous sulfate
and hydrogen peroxide were 600 mgFe®*/L and 400 mgH.Oz/L. respectively. The
removal efficiency of COD was decreased as alkalinity was increased.
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Fig. 1. Flowshest for chemical precipitation
experiment.
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Table 1. Characteristics of influent used in

this study
Components A (mg/L) B (mg/L)
CODey 900~1,100(867)* 1,000~1,300(1,200)"*
CODun 450~550(453) 500~600(550)
T-N 250~350(290) 1,300~1,500(1,400)
NH¢*-N 10~30(20) 1.200~1,400(1,300)

Alkalinity  800~1,500(1,200) 5.000~6,000(5.500)
pH 7.2~7.6(7.4) 8.3~8.5(8.4)

A : Biological denitrification effluent(pilot scale plant)
B : Lagoon effluent(existing facility)
* Values in parentheses indicate average values
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Fig. 2. Change of effluent COD concentra-
tion and the ratio of removal COD to
FeCl3 dosage.
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Fig. 3. Change of COD removal efficiency
with FeCls dosage.

Fe®*ola 1,500 mgFe®*/LY @ 0.313 kgCODc/
kgFe®", CODmn®] #$E Hol® ¥E7F 1.500
mgFe® /LY ™ 7} o} 0.195 kgCODmnke
Fe*2 yelgoyt olo) i3 e ¢ 4 gl

Fig. 32 FeClh®% ¥Y83& wol COD Ma&
&€& UYehd Ao 2 FeCls ¥YFE 71 wat
A E&o] F71810, CODM®] CODcHTH MHeA
&°] g4 F5#Act. FeCl# 1.500 mgFe®*/L
F44sd g do] CODe HEHA &S CODee
o 55%, CODwn® o 64%7HA Z7isisiony,
2.500 mgFe®*/L7tA $USEE 27189 € de
COD AMelZ&o] Cr ¥ Mn¥dlA 2tz 63%+
73%2 T2 44¢de A% H9AT, FUss
of ¥|gta] MeA g9 F7te vivlEdch e,
2% COD ¥=2 & ", FeCl:& 1.500~2.000
mgFe®’ /L A% $48te ol uigA g Rez @
@¥ .

3.2. HIEMS HY

HAET(AE TIA T F wE NS MYy o,
8% pH 3.5, 8412 3AZtolA HAe) oE
AdezvE 4387 3] 44 400 mg
H:0:/LE 71E2 2 FFGFUFEE U3 HE
Arel Al @ dAE Fig. 4(a)9t (b)ofl Yrepdrt

Fe'/H:0: ¥ ¥%u|7} $71g<] wat CoD
AAY Crd ¥ Mn¥ 2% 3713tk B4%
=87} 1.3 4 CODer®) A% 0.27501 22 2.0914
0.3752 2748921 CODmg Z-%E 0.1939)

I
b'S

(a)

COD Removal ratio
{kgCODKgH,0,)
(-] o
Y w

e
-

uC0De
® CODMn

0 03 08 09 12 15 18 21
Fe?"MH,0,

. T
£ ewl o
& 50
w_ e

£y

20 8 C00er

a 10 & CODMn
8

0 03 06 09 12 15 18 21
Fe?'M,0,

Fig. 4. Change of COD removal ratio and
efficiency with Fe?*/H.0; ratio (a)
COD removal ratio, (b) COD removal
efficiency.
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Fig. 5. Change of effluent COD¢, anc} CODwn
with FeSOs dosage (a) effiuent of
COD¢:, (b) effluent of CODmn.
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Fig. 6. Change of CODcr and CODwmn removal
rate to FeSO4 dosage (a) CODc re-
moval rate, (b) CODmn removal rate.
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Fig. 7. Change of COD removal ratio to
increase alkalinity (a) leachate(A),
(b) leachate(B).
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R? = 0.91

. CODwun removal ratio(kg/kgH202)

= - 0.0134(Alkalinity. mg/L) + 0.1635
R? = 0.99
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CODcr removal ratio(kg/kgH202)
= - 0.0192(Alkalinity. mg/L) + 0.2637
R*=0.91
CODw» removal ratio(kg/kgH202)
= - 0.0134(Alkalinity. mg/L) + 0.1635
R*=0.99
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