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ABSTRACT

The objectives of this study is to examine efficiency of swinery wastewater treat-
ment by trickling filters’ pilot plant,
The results of this study are as follows :

1. The characteristics of sample,

The BOD, was from 2,450 to 2,880mg//, COD(KMnO‘,‘acid method) was from 910 to
1,064 mg/{, and SS was from 920 to 990mg//. The pH of influent was from 7.3 to
7.6, and the temperature of water was from 17.0°C to 22.5°C.

2. For experiment by recirculation, the BOD, removal efficiency is 65.2% at recircula-
tion ratio(r)=0, 'and 70.7% at r=1_ The removal efficiency of this study is higher
tnan NRC formula of U,S A, The recirculation is not significant effect on removal
efficiency,

3. For experiment by hydraulic load, the BOD, removal rate decreased from 73,1% at
31m¥ym?.d to 653% at 92m¥%¥m?.d, The design formula of this study which shows
the removal rate of soluble BOD is Le/Li=107°"2 D/Q°%

(Q: hydraulic load, D: depth of filter),

4. For experiment by organic load, the BOD, removal rate is increased from 702% at
0.77kg/m®.d to 754% at 428kg/m3.d, We can obtain the straight line y=0.749 x
(y : removed BOD, x :applied BOD) by the least squares method,

5 We can know that trickling filters is strong with the hydraulic load and the organic
matter shock load,

Here, we can judge that trickling filters is a good method for the treatment of swi-

nery wastewater which containing high concentrated organic matter,
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Table 1. Comparison of Plastic and Other Trickling Filter Media

Source Brand Name Density Surface Area Void Space

(kg /m3) (m%/m3) (%)

Dow Chemical Co. Surfpac 55.73 79.25 94

B.F. Goodrich Koroseal 41.79~54.18 126.80 94

IC1 Flocor 62.85 - 95

Rasching Rings - 469.04 71.96 749

Blast Furnace Slag -~ 1052.64 63.40 49

Stone. granite - 1400.94 95.10 45
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Table 2. fkiKZES 58

S HE & # b # - : BB OE g e
ﬁizﬂiijﬁf 5 0.1~0.4 0.2~0.5 0.4~175 <75 £1:6
KB EFE (MY m2- B) 1~4 4~11 11~43 16~97* 65~195"
B OB BERREE o FR O EEERY HEBEY  WEAKEY
H4&2 oi(m) 1.8~2.4 18~2.4 1~24 =12 1~6
K2 ReE Mo —Edge # oMM oM &Ry
BOD &% (%) 80~85 50~70 65~80 65~85 40~65
=ML e B wEt ATl =R BT =M sINE S8 E8LE A%
she] %5 ¥ s —EA gs  —ed 98 s F EOF

*THEBRKE TRsHA S
2% : “Operation of Wastewater Treatment Plants”, WPCF (1976)
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Table 3. HER W& REHRH

—_— BOD, COD SS
(rff  ®¥4+ 24+ Adza NRCEE #UF $24 Aolig 44 F24 Aoze
(mg/D (mg/l) %) (%) (mg/l) (mg/D %) (mg/D (mg/l) (%)

0 490 154 685 652 188 96 489 190 110 420
1 - 132 731 70.7 - 90 522 - 73 616
2 - 120 755 1735 - 88  53.2 - 5 705
3 - 114 76.7 74.3 - 88  53.2 - 39 795
4 - 112 771 75.0 - 84 553 - 25  86.8

*r=R/[=ratio of Recirculation flow to Incoming waste flow (E3t4ek+-5-91<5)
CHAKE: 3.1 mé/m? - B
-BOD & : 1.52kg/m?- B
R B 5

°4714 BOD, COD | #inige Ao us 3t
B2, SS& A4 EEYE Mistdes ol
B e mERMe R BHY 4+ 9
o,

3. KE A o2 EEyR
KB AR (mYm®. B) & BA BRE HKAK
e wate, 94 MBERE SEE —F
aA st KEAfRE BLAAA FHsA o
KEREA w2 EESE FWHREE, BOD,
COD =) SSof 8 gEEghaRe] HLH o] 4
gt o™, NRCAR fkate] HMR ghwrot
) & HEBHEHe BODrIFo) 24~01% ¥
0 1 2 3 4 okth ol mEHe R (Plasticst BR) ek
HERH (D NRC AR A mk ARKE §BYHE ARES
Fik, 6 EEE & mEHE TH WHRETE steA wEelet AAEn
(Table 4, Fig, 7 2R).

L

Table 4. KB Af H& AR

S =X BOD, COD SS

m¥m? “gqr §&4+ MLk NRCE® #U4 F&+ AAL® v4+ Fes AdLE
"B (mg/D) (mg/D) @) @) (mg/D (mg/) @) (mg/D (mg/D) %)
3.1 490 132 73.1 70.7 188 90 52.2 190 73 61.6
4.6 520 148 71.5 65.8 190 92 51.6 194 83 57.2
5.9 560 164 70.7 61.6 200 98 51.0 198 87 56.1

9.2 490 170 65.3 58.6 182 94 48.4 184 88 52.2
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A HRERE KBEARES BODHEFRE &
WY HFIREA 22)d ERE €& 5 ded,
o] HfRel A&7 2¥H n=0239 Y& A&
4 th(Fig, 8 &M).

100
9
80

70
60

50
40

T T 1T 171

T

1

30+

3% BOD%)

[ |
5 67 8910

K &4 75 (mg d/acro)

Fig, 8. X &AfFet 8% BOD 34

Plkel HielAd kgt 4 KEE Az
gz W BOD o WREES HKT 20| Ta-
ble 50 #E/RE R et

Table 5. /KEAR < #&E BOD HA|

EXP. Theor.
BOD BOD

Q t K
(m%/m?- 7) Remai- Remai-
ning (%) ning (%)
3.1 249 0.23 26.9 26.7
4.6 2.27 0.24 28.5 28.5
5.9 2.15 0.25 29.3 29.0
9.2 1.94 0.24 34.7 34.2

D=1m(=3.281{t)



Table 6. H&HE ATl o& BEKR

BOD;

COD

SS

BB BOD A%

(kg-BODs/ #414 434 AAXBOD M i +UF F34 H2lig #d5 F2F AH2ALE

i3 24 m®+ B) (mg/l) (mg/l) (kg/m3- B) &) (mg/D(mg/D (%) (mg/D (mg/D (%)
10 0.77 248 74 0.54 70.2 98 48 511 98 48 51.0
1.52 490 132 111 73.1 188 90 522 190 73 616

3 2.88 930 232 216 75.1 334 152 54.5 324 106 673
4.28 1,380 340 3.22 75.4 532 242 54.5 472 157 6867

SkBAEH: 3.1m3/ m2- A

A HREEES WEANDE 2mz &,
K=0242 sla (4)4 2 2¥e BOD Bk
< 88.2~946% 717 MEEEY WM ] e A
o2 HEEE + dch

Howlandell {k sk Kifiol fokmpel &
o o] x= WL t}gst gy

E=E, 1.035T=2 coiniinrinneenn (6)

E=TCol A2 BOD ks
E = 20°Coll 4 2] BOD £ %
A7 pEel Zolet, KEBRAM, BE W
e %EY BOD®ELES obe Ko 2 35

o 4 9ok

—;'ii = 10‘szoD'Q" ........................ (7)
b=1.035(T"2
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