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Retreatment of Artificial Wastewater by using Microalgae. Lee, Soohyung™* and Young Joon
Lee (National Institute of Environmental Research, 404-170, Korea)

This study was performed in lab scaled oxidation pond. The removal efficiency of
pollutant on the influence of changes of hydraulic retention time and pond style was
investigated. The correlation between organic removal efficiency and dissolved oxy-
gen concentration on algal photosynthesis showed the light time revealed a higher
relationship more than the dark time, and the squares of the correlation coefficient
of 15 days retention time were higher than that of 5 days in single pond. The varia-
tion of dissolved oxygen concentration of a series pond was from 4.2 to 19.8 mg/l un-
der 5 days retention time, the concentration of dissolved oxygen increased with incr-
easing step of series pond. Between the single pond and a series of pond system, a
series of pond system showed better organic removal efficiency. Average removal ef-
ficiency range of TBODs and SBODs was 49 ~83% and 87 ~92%, respectively. Algae sh-
ould be removed appropriately to increase the removal efficiency of organic matter.

Key words : Algal photosynthesis, Oxidation pond, Growth characteristics

WA 2k A% 9 AEA e dRat 4
M B Q57 o) A2 e AFAAT ek
A

2 ATNE AR $Ee 2O 471848

seluete] @77 xA A HE FANAL FEF A& 5 e Ao AEAY (oxidation pond
A7k FA el Haglel, 7t AN o] FASES 5 process) e AAsilom, A e sledee
A71E Aol = eqdiel FFo] &Koz Frlete] T B o3R8 ElE FU5F f71EE
39 RA4FE oA S A3EE A 2 ZaA7|a, WAl €O Bl A Wi
£ oM & 9= 7ol o A7 EAE S & T ddEAel =RE AT, AR 2R/ 9
Fota i) wWEs8TIEE AREds K T A Ao A2 S5 e FFAA 77
o] Z7elH W& E edNdl FE> S 5 vl T e % aErdEY 24 b8 RIFEH
Wel st AT E 2AFo=A FALHL THE 24 3pFe] f718Ad Bl dFEAR) A 2Es ¥
3 " 4 vl A9(¥F % 1981 = 5, 2000). =42 4 5 9= A= FWelH(Fig. 1)
shpAleld A AR AEs FAEHAY AP 278 ol 8ste ATHes 2Re
oz 7R 20009 % pFUAAL o He)al A AR A A 71 7124 <] AEA] ol (Ryther, 1959),
o) FrAztel] oshd AAl 43 63%e] ©Fs} A8 A AE (indicaton) 2X = wl-¢- F23F T2
o F2 #7184 AAE FEHo= st glont, &4 g} (Sladeck, 1961). m]A| 2R/ 3] ¥k opet A}

* Corresponding author: Tel: 032) 560-7447, Fax: 032) 560-7450, E-mail: Ishnier@me.go.kr

— 133—



134 o4 -

LESHT
Ir||| | WD WIN + Chuthet
T M
'H.IJ-FllJlrI. e I
'\ ||:1 £
h.-'llrm. _..l"' Upﬁ J
O

Fig. 1. General conception of aerobic oxidation pond pro-
cess in wastewater treatment.
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Fig. 2. Schematic diagram of experimental ponds.

Table 1. Composition and daily addition of synthetic wa- 3} Standard Methods (APHA, 1992) o] ]3| #2319l
stewater. on, A3} Table 29} 7t}
Chemicals Daily addition
Glucose 85.8mg/l - d 3AIZA 9 EMuky
KH2PO, 17.2mg/l - d
NH4NOs 26.0mg/l - d AbEEA] el whE &&S Freby] Sls AP
B R e R = E A RS L
o 57)4 AbEEA| 9] 79 427 A (surface area)g 7]
Table 2. Initial water quality of raw water. zow AASAG 2ale] ¢y mwAo] Wox|w th
Parameters Concentration Parameters Concentration 3] 2 (short circuiting)7} §AE 7lsAlo] gl AL
Temp. (°C) 12 Chl.-a (ug/l) 76.3 7] Fozo| wzmo] FAEWM 422 sl 24
Bop(mg) 105 NeaNmoy o4 PERS] AUSILL G R feiasl duy &
CODwn(Mgl) 77 NO»-N(mgl) 41 22A% HAassly, IAE 442 5 vk A
CODcr (mg/l) 16.0 T-P (mg/l) 0.4 oA} 4mm A o] old 444 (water volume)g 7]Fo
SS (mgl/l) 16.2 PO4-P (mg/l) 0.1 = % o AAe] el W ook AbEhA] AJAS ¥l
H71eksiet
detdet 27 HET= 20pug/ls dRtsaex= B AA AR A AS] A FAIZES AbEA] e H &
FF A 2 w=et @ 4 glovh B AP A Azl wel 2oz} glovt dubqeoz w74 ALS}
st 7 X oz A FH o] ASIR] FHoA] F23t A A= 5~20d, 7|4 20~50Y 2 E7]A 5~309Y
A& Fo] shtal =7 AL 2 Azl Eel7) 2 9H A5 (A 1992). & Aol L A
A g w2 = 2R7E AESHAT =3 AAA o] 2l Bl oach HHA AT AR AJd ALY
o] 22 12°Col9lx, Adx W] 22 W+ 20°C 22 AFAIZE Wt we 2&Hrke 98] dubEgl
(F3L 25°C, HA 15°C)F A3t APz =72] A 3714 Ak 9] iﬂ%*lﬂ‘ﬂ 5~209 % 5¢ # 154
el AT L= fAsten, F3 9 ok = 2 3t AFAIZE 599 A9 1d FdEE e
Apeli= FHd *£10°C Woz A7 Fk 23 < 2410, A= pumpE *}4%}04 9 16.7ml=z st
ABA] skt ol AFAGFR AbshA] Al AF Fo] FdstA L AR 15949 A= 19 FdeF
25 Aol AAE7] dEolrt dntgez 374 812, ¥ 5.6ml9 Tr"d—’F—% FdAH Alme 4F
AbERA] e[ A1 8] o] 7 A= 4~35°Coln, A doll 23] Agsle] Al on, &Y 9 4k 2P
+xE 20°C W9lel Aoz wyE up gt (Gloyna, AR Az 5718 AAEE S S8 4 =9
1967). 344 $AL2 A GFAAI T (37 1995) 44 % HEFE5E A5F TBOD ¥ TCODwne
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Fig. 3. Variation of Chl.-a concentration during operation time.
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Fig. 4. Relationships between daily DO and CODwmn removalefficiencies.

Table 3. The correlation coefficient between DO and CODwn removal efficiency.

5days 15days
S1 S2 S3 sS4 SP S1 S2 S3 S4 SP
Day 1.00 0.99 0.99 0.99 0.73 0.38 0.77 0.91 0.90 0.93
Night 0.71 0.84 0.91 0.97 0.55 0.36 0.33 0.43 0.20 0.58
Overall 0.38 0.58 0.58 0.63 0.24 0.31 0.30 0.33 0.37 0.33

(S1, S2, S3, S4 : Multiple ponds, SP : Single pond)
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Fig. 5. Relationships between Chl.-a and CODwm, removal efficiencies.
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&8-S5 vehd v} 9lo (Maiti, 1988).
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