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Treatment of Animal Wastewater Using Woodchip Trickling
Filter System and Physical and Microbial Characteristics of

Wood Chip Media
Ryoo, Jong Won

College of Life Science and Natural Resources, Sangji University

Summary

Trickling filter has been extensively studied for the domestic wastewater treatment especially for
the small scale plants in rural area. The purpose of this research is to survey the physical and
microbial characteristics of wood chip media and the removal efficiency of animal wastewater

using wood chip trickling filter system. The trickling filtration

packed with wood chip media having a particle dia. of 5~7cm.

system comprises a filtration bed
The method comprises natural air

from the bottom of the bed. The system also comprises a control mechanism including a time a

constant discharge pump for controlling supply of the wastewater into the bed.
The following conclusions were obtained from the results of this research.

1. The specific surface area of wood chip was 0.4123m’g, pore volume was 0.0947 cm®/g,
density was 0.49 g/cm®. It has forms of parallelogram and oblong which have numerous small
pore space. This wood chip has been good condition for microorganism’s habitat, having very
larger specific surface area by complex the three dimension structure of cellulose at wood’s

major ingredients.

The total counts of in attached aerobic microbes were ranged from 10° to 10°® CFU/g, and

anaerobes microbial numbers were from 10° to 10’. The aerobic microbial numbers appeared to

be much more than those of anaerobic microbial numbers.

The average efficiency of BODs and CODcr were 74.5% and 51.5%, respectively. The removal

efficiency of T-N and T-P were 61.4%, 56.2%, respectively. But SS removal levels remain

19.3%.

(Key words : Wood chip, Trickling filter, Attached Microbe, Animal wastewater)
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High fluid 1st Woodchip
Flowrate - )
Influent — seperator — controller — trickling filter —
(Septic tank) reactor
Aerobic tank i
2nd Woodchip 2nd Settling
— trickling filter — — Effluent
1st Settling tank reactor tank
Fig. 1. Treatment process of wood chip trickling system.
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Table 3. The attached microbial biomass
of wood chip media (mg/cm?®)

Treatment| Sample 1st 2nd
stages | position |Measurement|Measurement

upper 5.65 3.33

1st wood | middle 4.48 4.35

chip filter| ynder 3.50 2.75

mean 4.54 3.48

upper 5.38 5.54

ond wood| midale 4.45 5.83

chip filter| under 4.18 4.91

mean 4.67 5.43
slow guut shie] @714 e wEolzt
T gEA YA, AARE B sy
Bato] og AEe] Uig W5 A
L, #71E Fekgel wE il
AR, oAle BF, f1EAe FH,
EAse %o % 5ot grles o
718 we Festd el 3748 wat
= T4 A Solu (Samer, 1980). 7]
Holm %A el @ vgBute] 4
B QA7 ol Yok wd, FA

Table 4. The dry density of attached micro-
bial slime in wood chip media

(glcm?)
Treatment| Sample st 2nd
stages | position |Measurement| Measurement
upper 0.39 0.22
1st wood | Middle 0.21 0.28
chip filter| under 0.30 0.24
mean 0.30 0.25
upper 0.13 0.22
2nd | iddle | 0.22 0.30
wood
chip filter under 0.38 0.24
mean 0.24 0.25
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3= ©H = At} (Hawkes, 1960).

A FAEAAEe] e Al 53
Az HE 740%, A2 EH A5y
75.4%°|Q . AELS: T2 B2
AL, HIE upe] wEw 87~99%
el 2= Ao = (Kornegay and
Andrews, 1967; Characklis et al., 1981) X il
Ao B EHFe RAngEe] d4s
© tha gl

Table 5. The moisture content in attached
microbes slime of wood chip

media (%)
Treatment| Sample 1st 2nd
stages | position |Measurement| Measurement
upper 61.7 78.2
chip filter| under 74.2 78.2
mean 71.7 76.4
upper 87.1 77.9
2nd | migdle | 78.4 70.1
wood
chip filter| Under 62.6 76.2
mean 76.0 74.7
3. 4= FA
EdgAe] Fae s YE w7
= 088~4.11mo EXE o]F:, A1 =
gl akx Wit 051~1.62 gm, A2 W A
o]z W 2.29~288 m= A2 Aoz
o Vgt FA7L gk AT o@
SFAYE 957 AEY ¥WS Fieid
A EE F71ES iR SikE o] A=
o datEH, Frol=R fFrlES Ed
of &ztel F Al9] a2 (extracellular enzyme)

el B4 R FAUYE 54

of s &afjwo] o]&Hdrt =t
NAEES 718 5271 571
e Koyt 3 o EHS
3 Abgjolt). &FEAA A 9
of T714 diAtel ol&HE ¢
FAAAE FHAA 4Fa7} iEHEi =
VNS EHe ST oA EHALel
o] Ay71A ¥} (Revsbech et al., 1989).
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A ol 7kA] Feb oA A 7h
The el A mlAEEe ] LH‘gi—g (endogenous
respiration)S )7 2 o) ;zdHoe
2 & st %l‘jr ojmj 7} AET
S EHste]l wiE=E FE A4 g
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5.:
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san 49 58 52 5 5 At e
e 2geld 54 VAR T AgH ¥
A3 Qe nAgE AEd 4Fe F 4 9

t} (Characklis et al., 1981).

Table 6. The thickness of attached micro-
bial slime in wood chip media

(1 m)
Treatment| Sample 1st 2nd
stages |positions|Measurement| Measurement
upper 0.88 1.54
1st wood | middle 2.85 1.69
chip filter| nger 1.13 1.30
mean 1.62 151
upper 411 249
2nd wood middle 2.46 2.15
chip filter| nqer 2.06 2.23
mean 2.88 2.29
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Table 7. Total counts of attached microbes A=A Aerl =gl ety FEHAES

in wood chip media (CFU/mI) Zb= B AAE ZAANAA AL A S

Treatment| Sample | hes | Anerorobes A gLl e i v Ag%'_ =

stages position ok mAET 7o B3 njPE W By

upper | 5.6x10° | 25x10’ AR 3 tEor ofdN F4%

1st wood | middle | 2.0x10° 4.1x10° T AE AAE FEANA Fo2A H5AE
a2&e FUsiAE & Utk

chip filter| under 1.2x107 4.7x10"
mean 1.9x10® 8.5x10°

5. MElg2&
upper 7.0x10’ 1.0x10°
Z”dd middle | 14x10° | 1.9x10° BRHAS o] o8 AEE Hi e 4o
WO0O0 - - -
chip flter| Un0€" 7.4x10° 3.9x10° Ael 7hFedSs AES] AAstel Y =2E
o 155 OO
mean 2 6107 5.3x10° g2 47 A g Adslass A
st HAEATA AP oE 79
4, SEEHCH O EEOME T4 ol3tstd EAS # 89t #tl. BOD g

A4 636.10014 A F 1616mg/e = o}

RN AR T 7] 7 AT HE AT oFae] BODs A
A A ® 7k Pk olM wirste] 745% AAEAE HH A
AN AR 7 AN srdwe ALY 9= A= A9 Be 72
Al B Ageladzeld Wi 1.9x10° cru el Astasbh /llet 53] BOD<] A
ml, A2 B3\ Ao AbzoA #Wa 26x107  clEECl FAth HH Aol dade]l BOD
CFU/ml, 6:]7]/\-180 Zﬂl E.,lq Ak 041\]—34_ jg 9] xﬂﬂ_’é‘_%ol w2 A %31?401] %%E]

7 8.6x10°CFUMI, A2 B3 Ageoapz 5  BOD Aol ofapsx] ol ojupdel] 4=
# 53x10° CFUIMIE 57]4 wame 7 ° Zalad A=A fagl Aoz A7t
71 @79E wek Bt At Aol g 1AF Aeel ] cobere]

Table 8. The average efficiency of animal wastewater

Description Efficiency
Items

raw waste water 1st TF 2nd TF (%)
BOD (mg/¢) 636.1 351.2 161.6 745
coDer (mg/ 2) 654.4 637.3 317.3 515
SS (mg/2) 85.9 2115 69.3 19.3
NOs-N (mg/#) 0.1 5.4 10.5 -
NHs-N (mg/ #) 630.4 295.5 176.3 -
T-N (mg/2) 844.4 439.3 325.5 61.4
T-P (mg/#) 127.7 713 55.9 56.2

pH 6.91 8.51 8.49
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