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Abstract

The combined wastewater of municipal landfill leachate and municipal sewage was
treated using several sets of bench-scale aerated circulating system including porous media.
Investigated items in this experiment were the dominant protozoa and metazoa in this
system, the variation of microfauna relationship between operating condition and dominant
genera. Also considered the factors determining dominant genera and their role.

The outcome of this research is as follows;

1. Aspidisca, Vorticella, Trachellophyllum, Lecane, Philodina, Cyclops were mainly
appeared prior to combinding leachate, while Trachelocerca, Bodo, Glaucoma were the
dominant genera after combinding leachate.

2. As to metazoa, Nematode and Philodina were not influenced by 5% leachate mixing
ratio, meanwhile Crustacea has high sensitivity for increased leachate mixing ratio and it
was not appeared in 5% leachate mixing ratio.

3. The appropriate treatability could'nt be expected at the above 10% leachate mixing
ratio. Especially, in the condition of 20% leachate mixing ratio, all of the microfauna were
affected damage seriously on their existence. Meanwhile hydraulic retention time, substrate
loading rate and sludge production rate didn't give notable influence on increasing the
number of microfauna.

4. As to protozoa, saprozoic and holozoic species were appeared commonly and
polysaprobic species were dominent.

5. Filamentous organsms were nearly not affeced by leachate mixing. It seems that they
could live without any trouble at the 10% leachate mixing ratio, if the substrate is
sufficient.

6. Diversity of microfauna had a reducing trernd as the sewage was mixed with
leachate.

Key Words : leachate, aerated circulating system, sewage, protozoa, metazoa, dominant
microfauna, diversity
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3} Table 2. Characteristics of synthetic sewage

Composition Concentration
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fote FAF FHEAANN AFstrgs FUA Magnesium sulfate 3mg/L

FIHA AESE #ASY Calcium chloride 2mg/L
295 259 BMe gAIFTFAHAAEY Sodium bicarbonate 300mg/L
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A e TdEl= oo} = Aak

oEd FEUAE TP 4sdddE ¥ Ve

Al ZEAEALY Ayt 2HJEZ HulF A

op g o]R3Pon, HANEE THFY W

X3
Z2XE 50mL beakerE AM&3ld wjA 7} 570 ¥
FHz2 gz 7 AH3 T oS 28I 3. 2o ¥ 1
mutsld gals|T2 gk AEvto] gald v

AE AF beakerZHEH AASYDL HF XNEF 31 535 MSAlo| EA
o] 20mL7} HEF ¥zl &d4oz 2AYIY
=3 FE&F7t Y7 AR 2 W] HEA

Table 1. Characteristics of Nanji landfill leachate used in the experiment

Constituents Range(mg/L) Average(mg/L)
Temperature(C) 40 ~ 44 43
pH 74 ~ 76 75
DO 03 ~ 24 16
BOD 580 ~ 650 614.0
COD 1300 ~ 1350 1329.0
TSS 80 ~ 11.0 10.0
T-N 2021 ~ 2110 2078.0
NH4-N 1400 ~ 1450 1428.0
NOz-N 05 ~ 1.1 0.7
T-P 27 ~ 32 31
Cl 3540 ~ 4085 3852.0
Phenol 163 ~ 19.1 18.2
Alkalinity 6335 ~ 6547 6482.0
CN’ 18 ~ 21 2.0
S04 147 ~ 174 169
Metalics-Mg 88 ~ 114 9.5/95
Zn 0.024 ~ 0.028 0.026/0.086"
Mn 0.029 ~ 0.032 0.031/0.031"
Cr 0.540 ~ 0545 0.542/0.919
Cu below limits -
Fe 0.228 ~ 0.243 0.236/0.236"
Cd 0.014 ~ 0.018 0.016
Pb below limits -
* : Non-filtered

_63_



64 FAH R

o B4 AR HEZ ¥eA e Aspidisa,
Vorticella, Trachelophyllum, Lecane, Philoding,
Cyclops 50l 4 283y A&52 A3 H
WA Trachelocerca, Bodo, Glaucoma 5°) 94%
224 4387 ARstd i 4 F=L Philodina
9} Nematode$to] A8t Umzle 25 {45
A At atE SolA S verych A& T
e dASES IAFEY dv 7 1040k 28
7} A % =(No.x10/Microscopic field, 400X) ¥ 2,
3 3 gad, 3 5%dAMe ta F8F7 AL
sgou AP A golE NFS 2Y3A FRH 1
U B 20% M E dAFTEY FHAFE EF
HEo] g Ao Jehwth dH Fxe o
& FE8A AFAZL, NAREE, 71AAAE, €
HATA S ERE Ao UL AR YAHUL
U} NematodeE A9 BE Fo] AAze FoAF
o) g wAsty) o, A & dFE nAE

At AEFo) Tt o]y FHE I
st FElFAAFAT 8AE VIELE 2
g A

AW EE(protozoa)?) AFH 4E L A 7t
A me s 2 a4 M YAFTES] 4P
(nutrition), 4712 e, vH&2 Bl HFFE

 k
B

40
O ciliatea
A Zoomastigophorea
q [ Phytomastigophorea
30 X BRhizopodea
4

Protozoa (No./ 10 Microscopic field, 400X )

0 *— —k— :
0 5 10 15 20

Leachate mixing ratio(%)
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Table 3. Dominant microfauna taxonomy
Group
Classification Class Order Prior & posterior to leachate mixing
Prior Posterior
Protozoa Ciliatea Hypotrichida Aspidisca little
Gymnostomatida Trachellophyllum absent
Peritrichida Carchesium Carchesium
Vorticella Vorticella
Opercularia a little
Hymenostomatida  a little Glaucoma
‘ Tetrahymena
Gymnostomatida little Trachelocerca
Zoomastigophorea Kinotoplastida Bodo Bodo
little Cercobodo
Euglenida little Peranema
Phytomastigophorea Chrysomomadida Monas Oikomonas
Rhizopodea Amoebida Amoeba absent
Metazoa Tardigrada Macrobiotus little
Crustacea Copepoda Daphnia absent
Cyclops absent
Rotifera Bdelloidea Philodina Philodina
Monogononta Lecane absent
Nematoda Rhabditida Nematode Nematode

‘6’7-



68 A4 A

[y e | Philodina-E %H%ﬂz}%ﬁoﬂ*ﬂ 9%~
100% Meld 4358 FEFRAAA 283w AR
AER FHD °‘°1Jr Z‘j%#- A= b
Z£383l9 3, Nematode 9 HEO $HES olF

Act.

3. uAAES FEMAT MY & dYE F
' dae 325y EYuEA 2 HW} 20%6<)
Ate A RE vAAEY HE] AFHFAL
2 ekt =23 g A{FAZL 713 F3
g, €UATRF TS #F9% 9y A4S
‘45}1—“7‘] B uh

ARFTEY AF &5 MM saprozoicH

holozoic £E9| :‘é‘i’_
i"l sk YA
5 34 mediag st B Al e
Wz FAFEY FE A8 2FIE
(channelling)oll 213t 7|d&a g Zjsp F40
9} 3} media E‘?ﬂ‘di} 4 Euhe] M)A 2H8-(polishing)
of T&o] UNE Aoz Ak
6. W& HE *?91 FYd= EFsla A2

of WAHAUT, FAel HA A A BEF

[m
ﬂgl_:
o
-g_L

23] 0% 45 A4E 4Eol e,
7 Azse sgoz Ao HaNge 28
Fa5e AFS Je
a2
#8747, 1992, BAA A A91-853.

Atkinson, B., Black, G.M.and pinches, A., 1980,

Process  Intensification Using  Cell
Support Systems, Process Biochem., 20,
24.

Cryan W. W,, 1963, Nematologica, 9, 213-319.

Curds. C. R, 1963, Studies on the ecology of ciliated
protozoa in activated sludge and their role
in the process of sewage purification.,
PhD.Thesis, London University(1963a),
CURDS, C.R.J.gen. Microbiol., 33(1963b),
357-363.

Curds, C. R, 1971c, Wat.Res. 5, 1049-1066.

Edward Chian S. K. and F. B. Dewalle, 1976,
Sanitary landfill leachates and their
treatment, JSED, ASCE, 102, EE2.

McKinney, R. E. and A. Gram, 1956, Sew Ind.
Wastes 28, 1219-37.

McKinney. R. E, 1962, ]J. sanit. Engng. Div,,
Am. Soc. civ. Engrs, SA3, 87-113.
Reynoldson, T. B, 1948 J. Anim. Ecol. 17,

27-38.

Robert D. C. and A. K. Frederic, 1980, Toxicity
of landfill leachates. ], WPCF, 52, 4,
760-760.

Roger, W. P, 1962, The Nature of Parasitism.,
Academic Press. New York and London.

Sawhney, B. L. and R. P. Kozloski, 1984, Organic
pollutants in Leachate from Landfill Sites,
J. Envi. Qual, 13, 3., 349-352.

Standard Methods for the Analysis of Water
and Wastewater, APHA, AWWA,
WPCF, 17th Ed., 1988.

Walker, I. and E. P. Austin, 1981, The Use of
Plastic, Porous, Biomass Supports in a

Fluidised Bcd for Effluent
Treatment. In P. F. Cooper and B.
Atkinson(eds.), Biological Fluidised Bed
Treatment of Water and Wastewater,
Ellis Horwood, Chichester, 272.

William C. Boyle and Aifred T Wallace, 1986,
Status of Porous Support
System for Wastewater Treatment:An
Innovatibe/Alternative Technology
Assesment, US EPA, 600/2-86/019.

Williams, N. V. and H. M. Taylor, 1968, Wat.
Res. 2. 139-150.

Wong~Chong G. M. and S. C. Caruso, 1977,

coke

Pseudo

Biomass

Biological oxidation of plant

wastewater for the control of nitrogen
compounds in a single-stage reactor,
Presented at the Wastewater Technology

Center of the Canada Centre for Inland



454 MediaZt Foi8 28 o8 vida Y59 3714 A2 MelAl vlagE4e 54 69

Waters, October.

BN, 1964, iia FOK AR A S 1z o
v, Bk BB, 6, 13-20.

IHHERETR, 1972, BE Ko AMIER 1= - (1), HE
Mt 17 Erat, 68, 150.

JHNERER, 1983, KEEH - » 17 5 RUESHIB,
o 5§ 11, 113-114.

FEH S 10N, 1980, sEMERL e MR, B
FAR#EE, 63-64.

HA FKERBEE, 1984 H A FAER &

FHE, 1979, WEMEFC EWIE, T IURBEAITEN
12-13.

BINETHE, ELUE 1976, x 7L —r 3> 22 s F
EHET (B MR B s TR o 4
BARY RIK 18, 19-32.

;69‘



