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Microalgal Growth and Nutrient Removal in a Lake, a Stream and the Qutflow of a Wastewater
Treatment System. Chang, In-Ho, Yochan Joung, Seung-lk Choi' and Tae-Seok Ahn*
(Department of Environmental Science, Kangwon National University, Chuncheon 200-701,
Korea; 'Institute of Environmental Research, Kangwon National University, Chuncheon 200-

701, Korea)

The possibility of nutrient removal during Scenedesmus sp. growth in Lake Paldang,
Geongan cheon stream, and the outflow from a wastewater treatment system was
examined. Scenedesmus sp. grew well in Lake Paldang water when total nitrogen
(TN) and total phosphorus (TP) values were 1.9 and 0.02 mg L™\, respectively, and
50% of the nutrients were removed. In Geongan cheon stream, the TN and TP was 3.0
mg L' and 0.09 mg L'}, respectively, chlorophyll-a reached a maximum of 239~ 259
m™3, and 50% of the nutrients were removed. In the wastewater treatment outflow,
where Scenedesmus sp. already existed, the organism grew well without inoculation.
Scenedesmus sp. can grow with proper inoculation and physical turbulence in
natural waters, such as lake and stream water, and nutrients can be eliminated as

phytoplankton growth occurs.
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Table 1. Nutrient and chlorophyll a concentrations of tar-
get waters. Abbreviations: Lake Paldang (Gwang-
dong Br.) (PD), Gyeongan cheon (GAC) and out-
flow of waste water treatment system (WW).

TN TP chlorophyll a
(mgL™hH (mgLY (mg m™%)

PD Initial 1.9 0.02 24
(0.5%) Peak 0.9 0.01 349
GAC Initial 3.0 0.09 28
(0.5%) Peak 1.5 0.04 239
WW Initial 94 0.47 21
(0.5%) Peak 3.2 0.20 379
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104 Foll= 27t of 14v] Z713F 349 mg m~?o|%
37, chlorophyll @ Z7}-& (growth rate; GR)2 Z o] 31mg
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Fig. 1. Changes of chlorophyll a concentration during incu-
bation of lake water from Gwangdong Br. in Lake
Paldang.

Table 2. Average growth rate (GR) of Scenedesmus sp. in target waters. Abbreviations: Lake Paldang (Gwangdong Br.)
(PD), Gyeongan cheon (GAC) and outflow of waste water treatment system (WW).

Max peak chlorophyll @ peak day
(day) (mg m3 day™?)
0.5% (only Cultured broth) 10 31
PD 0.5% (only Culture medium) 12 4
0% (No inoculation) 12 4
1% (only Culture medium) 8 19
GAC 0.5% (only Culture medium) 10 20
0.25% (only Culture medium) 10 21
0% (No inoculation) 12 12
1% (only Culture medium) 10 31
WW 0.5% (only Culture medium) 10 30
0.25% (only Culture medium) 10 31
0% (No inoculation) 10 29
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Fig. 2. Change of chlorophyll a concentration with differ-

ent amounts of inoculated phytoplankton in Gye-
ongan cheon.
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Fig. 3. Change of chlorophyll a concentration with differ-

ent amounts of inoculated phytoplankton in the
outflow of a waste water treatment system.

3lpo} oA B2 FH olL3ted P AA #
R 92 dFARIZE et (Lee, 1999; Kim et al., 2003;
Jung et al., 2009). 525 Chlorella vulgarisS 353
ol A wjokdt A3} TN TP == 242} 54%¢} 50%
ZFA-8}9 2 (Lau, 1996), Scenedesmus sp. & ©] dh5=xg
el |88 A3 TN TP 557t 50% |4 ZAaH et
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2009). o|=3 XA TP 327} & Al &
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2003)3} 2935 31 (Jung et al., 2009)0]] & L5 o] F2
3 B glrh o)#d why fox ofFhe} A4 R
5 Al i 4 5 b e ed 2k
A Afe| ot

o] A7l T AES It AA, A E
£ ol gt A4l Zo] HUdd vt FE %Jr
Fxje)el ol JfRe] FEIt & Fo BF A
o) 7hsslal, A} B EE 50% A% A 4 v
24, A ELeTES TN TP7} @2 sxolX 244
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B}s, AA sl5A T gela] Scenedesmus sp.7}
Aol 7Psdla ok ARE AAE 4 UEAE A3}
ook TN TP =71 242t 1.93 0.02mg L1l ¥93
P gl AHZ A=) Scenedesmus sp.2 JF3
3, WU A3 WAERI ZART 9% AF B
7} 50% 7rA3}dc}. = TN TP 57} 3.05 0.09 mg
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2% 5% A ] mHzF FEFL 239~259
chl.a m32 ygront, AA] 94 dF+ A5EG WA
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