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ABSTRACT

This research was to develope the economical treatment processes of the landfill
leachate to meet the legal discharge standards. To achieve this purpose, experiments
were conducted in laboratory to choose the optimum process and to obtain the design
factors before a pilot-scale test. The concept of the process developing in this research
was using the reverse osmosis system. The submerged membrane bio-reactor was used
to achieve pre-treatment of reverse osmosis system and the concentrate was treated by
evaporator with land fill gas as a fuel.

The results of the research showed that SS. BODs, CODcr, NHs*-N and T-N were
removed 99.0%, 43.0%, 12.9%, 48.5% and 18.7% respectively in the submerged
membrane bio-reactor. The reverse osmosis system could remove BODs, CODcr,
NH:*-N and T-N as an efficiency of 97.5%. 97.6%, 79.7% and 85.4% respectively. The
evaporator could remove CODcr, NH;*-N and T-N as an efficiency of 90.5%. 50.6% and
63.3% respectively. However the condensed water of the evaporator was not satisfied
the legal standard and should be treated in reverse osmosis with the pre-treated
leachate.

Key Words : Landfill Leachate, Submerged Membrane Bio-reactor, Reverse Osmosis,
Evaporator
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Fig. 1. Schematic diagram of submerged
membrane bio-reactor.
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concentration of feed water, P: The flowrate of permeate,
Pc: The concentration of permeate
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Fig. 2. Schematic diagram of the reverse
osmosis system.
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Fig. 3. Schematic diagram of evaporator.
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Table 1. Test results of submerged

membranes
Items A B

Material Polysulfone | Polyacrylonitrile
Pore size(um) 0.1 0.01
1.D/O0.D(mm) of fiber 0.7/1.0 0.35/0.48
Suction pressure(mmHg) 50 200
Flux(L/m® - hr) 8.4 3.0

SDIo 4.5 4.3
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EA4E Eolx et wetA 71E9 Ha4¢ Mg
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F4E A9zln slow, YEHH AHalgyges
Hgdtede A7 dg Aoz "t Table
3914 2 ule} Zo] SMBRel $loIM SSE 99.0%
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E 18.7%2 33 ¥ AALLEE B

£3| CODcrd) B4 AA&] ¥A Yehle AL
aA F 7R €o] Ayt ARE YA /7]
E vl go] B2 o] Ydelny, ¥ WAlE NH-N
9] obd4tslel 9 NO-N7}F ukg-7[ o] &3] 7]
g &oltk. NO-N+= 1/2 08 4F3led NOs-N

Table 2. Test results of operating condition

in SMBR

Oper'at.ing Anoxic zone | Aeration zone

condition
Temperature(C) 21.7 21.9
MLSS(mg/L) 5,148 5,836
MLVSS(mg/L) 1.923 2.276
DO(mg/L) 0.7 29
pH 8.1 7.7

Table 3. Removal efficiencies of the pollutant

in SMBR
Ttems Raw Treated | Efficiency

water water (%)

SS(mg/L) 300 3 99.0

BODs{(mg/L) 350 200 43.0

CODcr(mg/L) 4,017 3,500 12.9

TOC(me/L) 615 548 10.9

NH4"-N(mg/L) | 2,080 1,067 48.5

NOz -N{mg/L) 1.3 624

NOz -N(mg/L) 1.6 3.1

T-N(mg/L) 2.083 1,694 18.7

m-Alk(mg/L) 8.000 4,000 50.0

pH 8.2 7.1

Color 6,800 4,400 35.3
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Fig. 4. Variation of CODcr in SMBR,
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Fig. 5. Variation of NHs*-N in SMBR.
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Fig. 6. Variation of T-N in SMBR.
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Table 4. Removal efficiencies of the pollutant
in R/O system

Items vii‘:r Permeate Efﬁ(co;oe)ncy
BODs(mg/L) 200.0 5.0 97.5
CODcr (mg/L) 3,197 | 78.3 97.6
NH;*-N(mg/L) 1.059 | 214.6 79.7
NO2-N(mg/L) 752.0 | 51.2 93.2
NO3-N{(mg/L) 5.1 0.2 96.1
T-N(mg/L) 1.816 | 266.0 85.4
pH 74 8.3
Color 4,413 10.3 99.8
Ca"%(mg/L) 52.3 0.1 99.8
Cl'{mg/L) 3,544 | 70.1 98.0
m-Alk (mg/L) 4.000 | 47.1 98.8
Conductivity(us/em) | 17,767 | 509.7 97.1

A LAY 2HE AAEE Vel Ao
287 F 338 239 WFgkelt. CODere
97.6%. =& 99.8%% H|unA ¥ AAEE B
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< AAEE 29t ole NHy'-Neo 2xpgko] 4
HHo2 Fxn §8%7t 7] ot & B 494
2} SMBReIA NH;*-N7} NOz -Neluwt NOs-Ne.g2
AEHE GHFA 2 T-N AAEL 24
TN 4 S & F UG
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Table 5. Removal efficiencies of the pollutant
in evaporator

Items 5::3 Condensate Efﬁ((;sncy
CODcr(mg/L) 9,166 872.7 90.5
NH; " -N{mg/L) 2,919 1,441 50.6
NOz -N(mg/L) 2,172 428 80.3
NO3-N(mg/L) 15.2 2.8 81.8
T-N(mg/L) 5,106 1,872 63.3
pH 7.5 9.1
Color 8,900 246 97.2
Conductivity(us/cm) | 38,747 2.426 93.7




Baua U718 ol 4Y igA Ads Mol B AP (Lab test) 2133

Land Fill Gas

Fig. 7. The process of pilot plant for landfill
leachate treatment.
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