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Fig. 1. Flow chart of the photosynthetic bacteria sludge process for the treatment of swine wastewater.
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Fig. 2. Effect of HRT on COD, organic acids, MLSS and bacteriochlorophyll a in the PSB reactor by semi-
continuous process. Cultivation was carried out in the anaerobic digested swine wastewater at 30°C, pH 7.0

under 4,000 lux. ‘
A, HRT 2 day; B, HRT 3 day; C, HRT 6 day
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Fig. 3. Effect of seeding rate on COD, MLSS and bacteriochiorophyll a in the PSB reactor operated at HRT
6 day. Cultivation was carried out in the anaerobic digested swine wastewater at 30°C, pH 7.0 under 4,000 lux.
A, None; B, 2% (v/v/day); C, 5% (v/v/day); D, 10% (v/v/day)
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Fig. 4. Effect of return sludge on COD, MLSS and bacteriochlorophyll a in the PSB reactor operated at HRT
6 day. Cultivation was carried out in the anaerobic digested swine wastewater at 30°C, pH 7.0 under 4,000 lux.
A, None; B, 10% (v/v/day); C, 30% (v/v/day); D, 50% (v/v/day)
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Fig. 5. Effects of seeding rate and return sludge on COD and MLSS in the PSB reactor operated at HRT

6 day. Cultivation was carried out in the anaerobic digested swine wastewater at 30°C, pH 7.0 under 4,000 lux.
A, None; B, 5% (v/v/day) seeding; C, 10% (v/v/day) return sludge; D, 5% (v/v/day} seeding+10% (v/v/day)

return sludge

Table 1. Results of swine wastewater treatment by laboratory-scale photosynthetic bacteria sludge pro-

cess

Raw Anaerobic PSB reactor PSB reactor Effluent

waste reactor No. 1 No. 2
pH 7.2 6.1 7.8 8.0 7.6
CODcr (g/l) 22 18 8.8 38 1.0
BODs (g/l) 20 17 NT* NT* 0.83
MLSS (g/]) 1.0 0.62 33 26 0.61
TVA (g/l) 6.5 12 4.2 0.72 0.06
T-N (g/I) 2.5 2.3 1.2 0.74 0.51
NHs-N (g/]) 1.6 2.0 0.85 0.42 0.28
T-P (/D) 0.04 0.03 0.02 0.01 0.01
Sulfate (g/l) 14 0.56 0.27 0.19 0.16
Zn (ppm) 0.41 0.39 0.16 0.36 0.58
Pb (ppm) ND* 0.02 0.28 ND* ND*
Mn (ppm) 13 1.0 0.05 0.03 0.02
Cr (ppm) 0.08 0.01 ND* ND* ND*
Cu (ppm) 0.19 0.27 0.02 0.01 0.01

*NT, Not tested
*ND, Not detected
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Optimization for Small-scale Process of Swine Wastewater Treatment Using
Rhodopseudomonas palustris KK14

Han-Soo Kim, Chun-Hyun Oh, Hyuk-II Kim', Hong-Yon Cho?, and Han-Chul Yang* (Depart-
ment of Food Technology, Korea University, Seoul 136-701, Korea, 'Depatment of Food
Science and Technology, Kemyung University, Taegu 704-701, Korea, “Department of Food
and Biotechnology, Korea University, Chochiwon 339-700, Korea)

Abstract : To develop the treatment process of swine wastewater using Rhodopseudomonas
palustris KK14 with high utilizable ability of organic acids, some operating conditions were
investjgated and optimized in flask-scale and laboratory-scale reactors. The optimal opera-
ting conditions in photosynthetic bacteria (PSB) reactor of semi-continuous type were obtai-
ned at HRT 6 day, 5% (v/v/day) seeding rate of PSB sludge and 10% (v/v/day) returning
rate of PSB return sludge. Under the above operating condition, COD level of the wastewa-
ter (initial COD: 10 g/l) was reduced to about 1.7 g/l after 4 days treatment and MLSS
was held constant at 4~5 g per liter. In laboratory-scale process consisted of 5.2/ anaearo-
bic digestion reactor and 15! PSB reactor, the total removal rates of COD and BOD were
increased to 95% and 96% by the continuous operation for 5.36 days, respectively, showing
3Kg COD/m®/day COD loading rate and 1.1 Kg COD/Kg MLSS/day sludge loading rate
in PSB reactor. The offensive odor was considerably removed through the treatment- pro-
cess of swine wastewater.

309



