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ABSTRACT

The studies of swine wastewater treatment aim to development of process using soil microorganism. Removal rate
of swine wastewater containing organic matter was 99 percent in case of high loading rate. Microorganism was
devoted to improve the treatment efficiency of the process. According to the result obtained from biological treatment
of high loading rate swine wastewater. Hydraulic retention time was 2.3 days in unit process of biological phosphorus
removal. BOD,/P,,, ratio was 1122 in room temperature anaerobic process and 355.6 in mesophilic anaerobic
process. And then phosphorus removal rate mesophilic anaerobic process was 3 time as much as than room

temperature anaerobic process.
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Fig. 1. Flow sheet of swine wastewater treatment process.

Table 1. characteristics of Influent swine wastewater
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Fig. 2. Influent BOD, COD and SS concentration variation
versus operation times.

3500 S A £
P b E

3000 (L

2000 ' »

1600

1000 e

BODer& CODer concentiration(ms/2)
]
»
g
BOD & COD removal efficiency(%)

500

.
- . Lo
PR X TR TR AR AR A

a 50 100 150 200 ,250 aa 350

* 9 B
* IRARAFS IR

Operation fime(day)

rl CODeff * BODeff, + CODrem. * BODrem

Fig. 3. Effluent COD, BOD and SS concentration and; remov
efficiency versus operation times.

2 dTelMe s FG A=) A8 rPsgt v
E5S A FAb A9 Bop Al MR &
2] Ao nAEE AFE BA=T) B AL
Hajel] H-gajo] 7t EoF ulPES A wjoksle
71 Abshel AAbshe] Fe{sl  taphylococeus,
Actinomyeets, Bacillus sp., Desulfovibrio desulfiiricans,
Micrococcus lutes, Caryophamon bacterium, Sphaero-
tilus natans, Pseudomonas sp. 5°| +3E0=2 745
WAETLE FIH0E gk 3l 8l F
ARl e A EE-2 fAIEIC

2 a7 717§t H4€ 7 Systemd COD2}
BODY & sx= AAEE Fg. 30| Arlslslet.

H5l-g 0.41~1.13 kgBOD/mY/d7FAE system-1 A4l
EA 7|2 ReERA] ool AR AR e A
o}=, 0599} 0.86kg BOD/mYd®] 7A-%3= system-2
Ao R F7)XF 35°CE 7R A Ao, wiA]
b 2513719) 1.24 kgBOD/mYde] 7% system-3
Ao R el FIAE sk SS9 FES AAlE]
H3 Fr)z20] L2IAE anoxic AEHE 71AA A A
23t Hjelr)

System-1 ¥F42] 729 AA FAe 3t ¥t
0.62kg BOD/m*d |3} ZZNM & BOD: 26
~148 mg/lZA F7} AlAdgle] 150 mg/ke 2T
et A FE FAF He AAEE 2-E]
A ekl oA HEE A8 $59 I AA
o] 87 Aoz vt o o F7IAe £ F
7)1Znke} A48l < 048~0.78 kg BOD/md]
Wit AA system¥-sl7} 1.13 kg BODmY/de] &
Aojr= JF F-2 BOD7} 164~397 mg/[E AAL
2 96.6% oS vehgdl, o] A 3H7IAE
F Z7|znke) B3P 0.873) 1.45kg BOD/mYdiT).

Korean Journal of Environmental Health Society, Vol. 26(4)



18 Nam Cheol Shin and Jeoung Ho. Park

#HF A= A SBODY AAEAZ 002
7Wshe 75 2%F TBODZ} 30 mg/l o]3}E £4]35)7]
AHME FE5 SSHL 297.5~595 mgl A
BODg} B §3) 27lollA] & 2o]E RejFar gl
b, ol F7120] F4 AAFTolM TR
AEEs 22 ddog Qs 3R} Bk fEsle
3oz AokEgieh =3 CODAAEEL 788~
96.4%=- BODA|IZ &l vla] vli vk AE veh)
I glent, dubgel bS] AEx|2A] BODS
CODe] AAEe] 72t 907 75%2] 7ol 5] COD
AAEL 2A A Aoz vt §-2p9
COD:= 9F 654~2950 mg/l2. H3}el] we} Hxy} =
Al ¥ Egl=dl, BODREELE F8l ol w2 ofs)
& A e A= Ve Ale] 34 AAA) 2
L 9 Al AR W iAo CODEFE-
e As WEA] Efsle] fasledor & Aow
epsiet.

g system-29} 3] 22 FEETle] w2 2
BODFEoA = 2 Wl viep ] dled], ol &
71&8) 78R QlF system-1914] Bl §7)2)
71E AAREo] F71 vx Fpe] f8]le Qs
712 o] u|AEel] Hat o] =7 7hagld el
o] QlE Zo= wotErl = HITAY FYrs=
0.59~1.24kg BOD/m*/dZ. W E=i o}, 7)<
Z7)zuke] Hal= 0.73~1.39kg BOD/mY/dE §7|%
$9133)0] Wl ® E7) 2o A Bale] WElEe| =
Al ERR] 9ttt System-2¢} system-39] 94w}
AloA HiT-HE BODE 1452, 125 2 1063 mg/lE
Al #319] Zrlel e §% BODY v57) FsHE A
2 Vepsiet. CODE system-19] B]s) F43] 7}
A= 557} 250~ 2030 mg/iE X EEL 905
~96.6%Z 712] BOD A|AELH} fAR8F &£ AHE
AE Ve gldh 53] iz s s
2 system-3A1 2 A3 A fE BODE o
1063, CODE= 1197 mg/is. AR H-8kz7le) w4
olF S AEAE VAL 3lo] WV1E AlAY B
Asled 7P 7] 2 AR ARSI

dibd oz AEXERA F5Fe] g AA] ¢
A Randall®¥} EPAS9Y ojala f-l4e) AAE
BOD/TP?| ®|7} #4202 Eojof Helpe] Qds=d
1mg/l |8} FA& 4= 9li= A o3 HIrsla gl
|- BOD/TPY 7} 5255 A& AA &8
o] V== AL n|Et) Fig. 4= E A7 7|7 5
oMY - & TPE=9} COD/P '@ BOD/PY| H]
+& veRl ZleE Fig. 14 A3 94 BODse)

700 - 80

m
5 & 8
-]
«
«
»
-
L 3
«
-
3

@
8
3
==

. 4 B " w . a
" o ll!w'l .A -
e, -

B
g
»

be - T 20
3 P
- .t .
" - * . *
et . LN + . .
v, . e A « 10
*

T-Pur & T-Pey concenlration (me/f)
i o @

. x
-

L]
L]
w
"
&

BOD/T-RCOD/T-P

3
8
.

©

9 50 100 150 200 250 300 350
operaton time(day)

| ATl $TRff  BODT-P % CODT-F ]

Fig. 4. T-P concentration variation and BOD/T-P, COD/T-P
versus operation times.

AN & B 75 17k B BOD/TP=
27424 AESFY QJAA 34 A4l Rk =24
£ 233 9 A= g

Fig. 4= 84 #7183 TP 5= v&s 74
system®] 24 7ol W2 AAFA o AAEEE
vepd 7oz Fe iz} o FU)E + AR
oA 80% oS} o AAELES RN 9=y =
F ¢l T 9y 75 mylE AR ¥R 3279
System-19] T A7AE 67%¢) v N QA &
e ¥l Qo AJEXEe] & Q& AAT o
A7# BOD/T-PY) H]:= Randal, EPA® @ Sedlak® 5
o] 20 o]ite] Az FAEIGEE B A7) o
AR A system-1¢3-8 7)o $AY o
17~44019]2m System-2(52 {7)Z)9} System-3(G
£ Fr|E + TP 12~38 AESE ol A
E 43 IERE cksE Aeg zAEgIY R
BOD/TP ¥]3= Sedlak 1ol M= -3 BOD/PE] ¥
7} 203004 & 8314 o 1.0 mg/l o8k FAIE
T AT FAEIE ol=dt IHdME AR 37
Z7F AEIA o A Bt f2igh AR vehy
S} AFAIR= O oS Holal giv) ol AR
H7]Z2 FAIME AT NON ko] He wt
F W78 AAYY uks S8R vk NON
o] EAs &l wAES] S Aldel= A Ak
Frhee] A-fHr) S22 8] uige] foAk B9 7
< HaAREe] A4 Ffo] FI o]Z la) o)z
Ao} mAE o] E&A TAR Q9 Fgel 9
g AAEE] Fe AR fdoEn)h aeia 2l
FAE TR HeiME AR B o=l it &

7o FiEl NOx-N Alejs} H7ukgZelA f7]4k
3 72 FepiEe] &ax]q] Ao FaE Aow
s

et

ok

Korean Journal of Environmental Health Society, Vol. 26(4)



Biological Removal of Phosphorus Containing Swine Wastewater 19

Effluent TP(mg/L)

200 —~—8ystem] -#-System2 -+-System3

Inf TP Anaero Mixing Aero Eff TP
Process Name

Fig. 5. Changes of total phosphorus concentration in various
unit process.
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Fig. 6. Changes of effluent soluble phosphorus concentration in
" various unit process.

2. EIRISHEoMe] o HA g2

FNFAAM F Q1Y s = W3 Fig o =
Alskgiet.

Fig. 5 991349 3¢ 355 e 9=
4 FrzeMe 3R] 550 AN e B ¥
A epts Fe 7|2 + FAERE AR 32| o
Hlef 28] o]Ake] W FE X oS 4 F
slgich. B ¢l AAE 23 7[E w8
Z1Z73eN A el AF wAES] ¢l viEs) 57] 276
A ¢l 5o AL ukEshRA ol AFH ES AN
sh=d] Q). wlehy TR HF7)ZedME ol w
Zo] Z7NE I 3] FAAME Q1Y AFwke] F718
%} Fig. 62 434 ¢l &= HIE EAsIT

7] FolM AHUE @ W e Fe + A
Azl 7P T3 AL 7)FRM= 238 oz 7
23 Aoz deptor) F& 3{7)2ME AF NO,-
Neo| =) e SejR] Hakor old) HE £
Z ol Fe )R + TR vl 2 5EE
vehlget. ol2at 2] FAA 22 Q) AA &}
£ Asld Table 294 o] vepd 4= 9lvh
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Fig. 7. Removed phosphorus concentration to hydraulic
retention time in anaerobic reactor.
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