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Livestock Wastewater Treatment by Burkholderia cepacia
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Abstract : We found that the Bacterium Burkholderia cepacia in livestock wastewater treatment plant was predominant
species. We investigated the growth rate of this and treatment characteristics for organic matter and nitrogen removal in
livestock wastewater using this microorganism. First, we cultured B. cepacia. And then, to conducted treatment for livestock
wastewater by using B. cepacia., we changed C/N from 0.2~4.4. When we operated A and B process, changing F/M ratio
from 1.2to 4.4.

In experiment of C/N variations, when C/N was 1.8, we found that the optimal condition for organic matter and nutrient
removal effect was higher and the removal efficiency of SCOD., SBODs, NH4-N was 78.4%, 95% and 74.8%. So, It is
possible to treat the wastewater having the lower C/N contents such as livestock wastewater using this microorganism.

In experiment of A and B process for livestock wastewater, we found that the removal efficiency of organic matter and
nitrogen in operating mode of A process was higher than that of B process. Also, the optimal F/M operating A process was
0.013 and the removal efficiency of SBODs, SCOD,, TN and TP were 97%, 60%, 95% and 91%.
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Table 1. Characteristics of influent wastewater in experiments

(A, B process, unit:mg/ ¢ )

Items ‘ Range Average
pH 92~85 8.71
SS 6,000~1,175 3,458

TCOD, 17,375~ 5,265 10,014
SCOD¢, 9,525~3,000 5,765
TBOD:s 5,919~719 2,918
SBODs 4,836~ 503 2,260
TBODy 8,216~1,028 3,906
SBODy 5,637~734 2,980
NH;-N 2,120~255 1,149

T-N 2,179 ~300 1,280

PO4-P 152~-78 108
T-P 458~179 304
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—
U= - 0 Effluent
o >
ko <§3° 800
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Return Sludge
Wasted
Sludge

(a) A process
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Return Sludge Sludge
(b) B process

Fig. 1. Schematic Diagram of A, B process.
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Table 2. Operation Conditions of Batch Test (unit : mg/.¢)

e Mode | vl g2 0 g3 | g4 | g
Reactor Vol.( ) 0.5
Influent SBOD 4,000~ 4,200
Influent SCOD 8,500 ~ 8,800
Influent NH-N | 2456 | 1638 | 1152 | 675 | 1675
Influent NOs-N 2~4
Influent T-N | 3438 | 2293 | 1,613 | 945 | 2,701
C/N ratio 12 1.8 26 | 44 1.6
pH 6.8~7.0
Temperature, °C 30 £ 1

3 & 3
3.1. Batch Test®| XZ|EM
3.1.1. Burkholderia cepacia®} Colony
1¥ FA5AERY vAE ghgxddA BdE Burk
holderia cepacia’= 1884 714 vAYEZ shte] HE
2 7ty glon Zol: 1.5~50me B Tmeoez
AMZl2 Fig. 29 JeRRAYy. Burkholderia Sp.2] Colony=
ga) gAMANN AN A Fgol el Hetol A
Z A7e] ZHHWA Fig. Jol4 2 5 Aol WBR
(unbonate) ©. 2 FETHRichard et al., 1999). BrxdoZ
£ phenol ® p-cresol o] F ALEEHT Ardoeze &
2ok AAE AP @ o8t Aow PuA Uk
. 1908). £@ FFIAY T AU of
3l 7-9-o|= PHB(poly hydroxybutyrate)E AAJ3}71% 3tk
(Ramsay et al., 1989). 2 dgoX= FAYSZ NHsN
W50z olgat A9 NOWNE Hrlelel & 7

=
-5 HlA - BAE FAaAA 5SS AHET.

# d - L gt

Fig. 2. Burkholderia cepacia(x10,000).

Fig. 3. Colony of Burkholderia cepacia(x100).

Burkholderia cepacia®] VIAE ZF4d] AHAS C/N ratio
Z74L golB 7] 93t Fig. 4= C/N ratio?} 1.2~4.40] 4
wWer7i7ke] wE MLVSS W¥H3el NHy-NEW C/N ratioZ
ZA%F J1~J4 o] MLVSS 32 ehd Aoltt. ON
ratio”} 1299 W= MLVSS7} 2,858mg/ Z o] ¥, C/N ratio

Table 3. Operation Conditions of A, B process (unit : mg/ 2)
Mode A process B process
Ttems R R | R M4 RS R R | o | ome | ows
Reactor Vol.( /) 20 10
Clarifier Vol.(#) 4.5 2.5
MLVSS 8,710 8,697 7,620 7,332 6,409 8,860 8,421 6,955 5,824 4,423
Influent SBOD; 1,691 1,691 503 503 503 1,691 1,691 503 503 503
Influent SCOD¢; 6,200 6,200 3,000 3,000 3,000 6,200 6,200 3,000 3,000 3,000
Influent T-N 1,237 1,237 300 300 300 1,237 1,237 300 300 300
Influent T-P 285 285 244 244 244 285 285 244 244 244
F/M ratio
(kg SBODs/kg 0.026 0.021 0.019 0.015 0.013 0.026 0.022 0.019 0.016 0.014
MLVSS day)
pH 6975 6.9~17.5
Temperature, °C 20 £ 2 20 £ 2
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Fig. 5. Concentration Variation of MLVSS at J2 and J5
mode in Batch Test.
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3.1.2. Burkholderia cepacia®l 7|l& MHEN
Burkholderia cepacia®] C/N ratiod] W& 715 AAE
e dolry] 93t ArY9o® NH-NOZY CN ratio
= 2% J1~J4 mode(].2~44)] SCODe AALS U}

=

Fig. 6. Maximum Removal efficiency of SCODc, at each
C/N ratio in Batch Test.
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Fig. 7. Maximum Removal efficiency of SBODs at each
C/N ratio in Batch Test.

EbAc) ojuf wiekrI1Zre 8UE, CN ratior} 129 wE %
7] SCOD¢; F%=7} 8,800mg/ £ <A 2,100mg/ ¢ 2 76% A A
591, C/N ratio7} 1.89]4% %7] SCODe %7} 8,700
mg/ £ A 1,900ng/ £ 2 78.4% AAHYL, CN ratior}
2.6 o= 27] SCOD¢ %7} 8,600mg/ 2 oA 2,900mg/
2R 67% AAHEYOH, CN ratio’} 4494 %7
SCODc: F=7} 8,500mg/ £ A 3200mg/ £ & 64% A A=
Atk NHeN$F &4 NO;-NE H7lste] ON ratio?} 1.69)
J561 % %7] SCODe, 557} 8,700mg/ # o)X 2,400mg/ ¢
2 73%7} AAEA

Fig. 69X RAF= nle} 2o, B cepacia= C/N ratio
7 1.89 ul, 784%<] 7}E & CODAAE&L vrhie
W, o]& W& ON ratiod A A A&o] =3 & 4 ok
Fig. 72 C/N ratio7} 1.2~4.400X B. cepacia®] vj7|3k
o] w& SBOD:sA|AE W3lE vehd Zojth. NH-Neg
b C/N ratios ZAH3Z A9 dojHE ON ratio 1.2
o %7] SBODs ®%7} 4,000mg/ ¢ NA 241mg/ £ = 94%,
C/N ratio 1.8¢ wl= Z%7] SBODs ¥%7} 4,000mg/ £ oA
220mg/ ¢ & 95%, C/N ratio 2.6 W= %7] SBODs 5%
7} 4,000mg/ £ AN 1,165mg/ ¢ 2 12%7F AAFQL, CN
ratio 449 W= %7) SBODs %7} 4,000mg/ 2 o)A 1,528
mg/ ¢ & 64% AAHYTE ET A2HA0Z NO-NE Hr}
3+ C/N ratio 1.69 "l 27| SBODs %7} 4,100mg/ ¢ )
A 813mg/ £ 2 81% AAHUT. C/N ratior} 1.891 129
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3.1.3. Burkholderia cepacia®| ZAM7 EA

Burkholderia cepacia’= BAAQoE AXFA d=uo}
2 718 #& o)gslEd Fig. 8& C/N ratioo] W& B
cepacia®) &g VSS /g NHi-N)o] #zts yehd 2ol
A0 7 NHi-NO 28 C/N ratio® ZAH3 J1 ~J4 mode
9} NO»-NE #H7V8 J5 modeS wimsied ATl o] &
B AXAA EAS dolruz ¥k CON ratio 129
e %7 NHeN 557} 2456mg/ £ A 1,209mg/ ¢ 2 &
2 A7 Zko] 1,247mg/ £, C/N ratio 1.8Y¢ wj= Z7] NH-N
=17} 1,638mg/ £ A 412mg/ ¢ B B AAZ] 1,226mg/
¢, CN ratio 2.6014 %7] NHe-N 27} 1,152mg/ £ | A
8y HlYE 287mg/¢ 2 AL AA o] 865mg/ s - CN
ratio 442 wWlE Z7) NHiN 57} 675mg/ ¢ oA 125mg/
¢ 2 A AAZ] 550mg/ £ o)tk C/N ratio 1.6o)4= %
7] NHe-N E%7} 1,675mg/ £ oA 635mg/ £ = A AAF
o] 1,040mg/ ¢ 0.2 }ERT}. Table 49F Fig. 8o vpeht
AT} o) Y(g VSS /g NAAZ)E Barnes 9 Bliss(1983)
o gt &3] 0.05~021(FF 0.17)2 vehled Hls)
#Fel AAAz 2.12~23302 Yeht Fid A
ko] wj$ 2 ¢ 4 ANk wdEbA CNHTE B
AA Dag gagdo] FEF FHFoA AA
3 Ro2 el
, B. cepacia®l 745 #HFUd EAlste 5A4EE9
F& AR ZAu B dAfdis NHeN F=7F 2000
JFAME 24 A=A Ee A2 Yeigth

Fig. 9= C/N ratio (NH,-N 1,675mg/ ¢ 9 NOs-N 367mg/
2)7} 1,691 35 2=9] HjoF7]7ke] wE NH,-Ng NO;-N<J
FEW3E yehd Zelth Fig. 994 & & U%o] NHe-
Ng} NO;-N7} BAld]l AAHE 2E& & ¢ ok o€ B
cepacia7}t NHiNet NO-NE BF AAZ= AL 89T
4 9tk Fig. 102 7|7kl @& NOs-N A4HIE
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Table 4. Value of Y at each C/N ratio in Batch Test (J1 ~J5)
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Fig. 8. Behaviour of Y(gVSS/gNH4-N) at each C/N ratio in
Batch Test (J1~1J4).
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Fig. 9. Concentration Variation of NHs-N and NO;-N at J5
mode in Batch Test.
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Fig. 10. Concentration Variation of NO3-N at each C/N
ratio in Batch Test.

Mode C/N ratio MLVSS A COD A NHe-N Y(g VSS /g COD) | Y(g VSS /g NHs-N)
J1 1.2 2,858 6,700 1,247 0.43 2.29
2 1.8 2,786 6,800 1,226 041 227
13 2.6 1,838 5,700 865 0.32 2.12
14 44 1,284 5,300 550 0.24 233
J5 1.6 2,327 6,300 1,040% 0.37 223

*= NHeNgio 2wk Adbet ZANO-N 5= A9)
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Fig. 11. Change of effluent SBODs at each F/M ratio in A,
B process.
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Fig. 12. Change of effluent SCODc, at each F/M ratio in
A, B process.
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Fig. 13. Change of effluent T-N at each F/M ratio in A, B
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Fig. 14. Change of effluent T-P at each F/M ratio in A, B
process.
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3.2.3. A, B Process Kinetic coefficient.

BB AN 1 22T Qe B2 ol
EAgE MAEY dEiEa ¥ 5 Aok 23U |
HE BSAFE EA317] Astd AAd 447 Ge
ZAZ 39 K 9} YL Fig. 159} Fig. 169 A3k gk
£ 73 B3tk o] AFHL anoxicloxic EHFTHE AA A
Process¢} oxic/anoxic T FPES A B Process¥, A
WA ZHER o) AEE o83t Monods] A
Ads MEASEsG e BANCE Ko Yike 24EE
Act.

aeu WeASES B 977 4347Re 2349
AR A AAEHJoH AFEA7IE Frt] S,
24 4R 4 Fo| Aot glemz, o g A
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