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and CQO. addition on advanced treatment of swine wastewater

Abstract

The potential of algal—bacterial culture was investigated for advanced treatment of animal wastewater. Fed—batch experiments

were carried out to examine treatability of nitrogen and phosphorus in different microbial consortium: Chlorella vulgaris, activated

sludge, three microalgae strains (Scenedesmus, Microcystis, Chlorella) and Bacillus consortium, and three microalgae strains and

sludge consortium. Single culture of C. wugaris showed the better efficiency for nitrogen removal but was not good at organic

matter and phosphorus removal compared with activated sludge. Three microalgae and Bacillus consortium was best culture among

the culture and consortium for pollutants removal tested in this experiment. Effect of CO. addition was studied by using three

microalgae and Bacillus consortium. CO, addition enhanced T—P removal efficiency up to 60%. However, removal efficiencies

of T=N and ammonia nitrogen reduced on the contrary.
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Table 1 Culture media for microalgae growth

Element I\/Ied|uml
Concentration

CalNOs)24H,0 15mg
KNOs 10mg
B-Nagglycerophoaphate 5mg
MgSQOs.7HO amg
Vitamin B12 0.01ug
Biotin 0.01ug
Thiamine HCI 1ug
PVI metals 0.3mg
Tris(hydroxymethyl)ami —nomathane 50mg
Distilled water 99.7mL
PVI metals
FeCls.6H0O 19.6mg
MnCl,.4HO 3.6mg
ZnS0O4.7H0O 2.2mg
CoClp-6H0 0.4mg
NapMoOx.2H,0 0.256mg
NapEDTA.2H,O 100mg
Distilled water 100mL

Journal of Korean Society of Water and Wastewater DMERE 083 YEHS DEHIM 22X L
Vol.25, No.3, pp.307-312, June, 2011 O|AtstErAof HIto| A&k
Zo|ARt O vl nlal 28} e Arst o HFAYE 913 FEAAFNN ZF[—Al 35 vl

MEE H 2 d 53t o% 1 495221 (de—Bashan
et al.,, 2002; Medina and Neis, 2007; Bordel et al.,
2009) 2577} AAE AAetaL 5714 Allatel ARl f

71EE HallehiA olitsle s wiEshe A S8
2 g aHolzta shth(Guieysse et al., 2006).

e ol et 2F-ARre] AAs 2l Bt AT
Fakg Ao A= Zoty] o] Hrk &7 AFtel = FAt
Hre] FLAT (N, P) 9 f71E AAE =28 918l
3%2] vMZFol Bacillus ¥ st-E# A 2] E3hlRS v
WakP 3l 27 A28 (consortium) o] CO.Z F¢ F&

2 F9sige Mo ang 1S,

o

A F-2 vAl 2R/ Ay ATY 3
THAAME (NIER) 8 Sl Fn| Al =i gellA] 2k
W-e Chlorella vugaris (NIER—10003), Scenedesmus
acyminatus(NIER—10093), Mcrocystzs aeruginosa 3
T AHESISIon AT E fVE A B nluE
Al Bacillus B strEelAE A71ekodnh 389 275
HjeFatr] flgh 25 437de] WA 24> Table 13 Zth
W3t Bacillus®] WA= Nutrient Broth ¥iA| & A3}
o} w0 Xl wi#]= 2501 AHERRAAE o] 8-Skl L
ﬂ%ﬂ“ﬂ?ﬂ"ﬂ’ﬂ 1207C, 15 &<t 2t on Ay
- 1Fmbet astoik vk Z1"ie¥7] (shaking
mcubator)% o]g3lo] &= 30T, WHHSEE 150rpm,

S E R ECESE PR DTS

oo
é
S

22 Eitmse| M

Ao AR He FEAFE GV 2 L3k E
AR v 337]”’\&"—‘13 4C 1%@01] 1 keto] ARE-s)
Atk Aol AREE FElT TSN FHEA
2 Table 29} #t}.

~

S
S=Ne)
T

Table 2 Characterization of swine wastewater

ltems Concentration
pH () 9.0
NOs—N(mg/L) 98.2
NH4~N(mg/L) 42038
T-N(mg/L) 6,571.2
T-P(mg/L) 754.5
CODcr(mg/L) 8,899.5




gluat. 9| . o[7| A - o] 7 Botr=SRR| =
258 33, pp.307-312, 6, 2011
23 Ay Aot S AdE vl 24 8ih
25 237 aiHell 4 E_h wiket 3% 25 Y

.t.:

BacillusE A& (test tube) ol %7112 3000rpmeilA 20
V7 AR Ao AASITE 27 ulg AP

sl 4L Fy]9] FABEN-SY] (photobioreactor) & A2t

ato] 1L= sttt (Fig. 1. BA=W-E7] 7ol w3t
A= 1980 tiH-H %‘r“%}?ﬂ AdPwgl o, o g <l
—‘é% A ETe] ke Sl olAtatEA g3 el
EH 0% tgay] flsto] AnEIY =T 1=
%ﬂﬂl‘%‘: g o] H]oH ¢71 FAH g A fAETE

101/]. Lo HA AR &
Axd aL *3%101—@0] golgh &
2luete] 49 lekgo] dgakA ¢k

[e]
o
8% el A WA o WAk 2 AN

UAEY] AT Wk e R Al %

AENES 7100 23l EElojof o] Slrt. ofelet 3

EREE71el 40M) SA3E @71 Astele w1l ¥,

AR T dol Al 3+4 STt Bacz//ur ol ?Sd
[e)

4] g1 o) Wl Slelnsic W7l Ulsl L 2

gk srEuA|, At nAERE =TS
slolel ] E3tufjekesitt. skrselAIst SRTE &
GAFE SEEA 1mLet 408 34 S ey
100mLE &33le] & f-a59= 200mL3tict 3
2] x| ¢} 3t 2 sEwA 1mLet
Scenedesmus, Microcystis, Chlorellas 33 ZHF
50mLe} 408 A8t F=w4 7144381 100mLE
23510 % volumes 200mL3IATE 242 30Tl
Al 150rpm- FAI8FAA Aabd fizoflx] wjeksiglet. o

o
A

I

E?L’ o,
4 b

i)

)4

==
i‘rra

Fig. 1 Photobioreactor.
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Fig. 2 Comparison of biomass growth in different microalgae
consortium.
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Fig. 3 Comparison of pollutants removal growth in different
microalgae consortium.
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Fig. 4 Effects of CO. addition in three microalgae consortium
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Table 3 Effects of consortium and CO: injection(5%) on pollutants removal.

Air injection CO2 injection
Sludge C. vugaris Algae consortium| Algaet+Sludge | Algae consortium
COD removal (%) 26.1 59 132 154 145
T-P removal (%) 61.4 30.6 33.0 65.7 58.1
T-N removal (%) 19.6 384 573 715 18.1
Ammonia-N removal (%) 79.1 70.1 83.3 85.6 246
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