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ABSTRACT : Wastewater treatment using algal communities and biodiesel production from wastewater-cultivated algal
biomass is a promising green growth technology. In literature, there are many studies providing information on algal species
producing high content of lipid. However, very little is known about adaptability and wastewater treatability of such high-lipid
algal species. In this study, we attempted to characterize algal biomass production and wastewater treatability of high-lipid
algal species under municipal wastewater condition. For this, four known high-lipid algal strains including Chlorella vulgaris
AG 10032, Ankistrodesmus gracilis SAG 278-2, Scenedesmus quadricauda, and Botryococcus braunii UTEX 572 were
individually inoculated into municipal wastewater where its indigenuous algal populations were removed prior to the
inoculation, and the algae-inoculated wastewater was incubated in the presence of light source (80uE) for 9 days in laboratory
batch reactors. During the incubations, algal biomass production (dry weight) and the removals of dissolved organics (COD),
nitrogen and phosphorous were measured in laboratory batch reactors. According to algal growth results, C. vulgaris, A.
gracilis and S. quadricauda exhibited faster growth than indigenuous wastewater algal populations while B. braunii did not.
The wastewater-growing strains exhibited efficient removals of total-N, NH,"-N, Total-P and PO,%-P which satisfy the Korea
water quality standards for effluent from municipal wastewater treatment plants. A. gracilis and S. quadricauda exhibited
efficient and stable treatability of COD but C. vulgaris showed unstable treatability. Taken together with the results, A. gracilis
and S. quadricauda were found to be suitable species for biomass production and wastewater treatment under municipal
wastewater condition.
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Fig. 1. Time—course changes of algal growth,
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Fig. 2. Time—course changes of COD (Chemical Oxygen Demand)
dissolved in supernatant from the batch experiments.

fii S
A

]

* 335

cheter@staix] | Mz A4z | 20104 42 |



Korean Socity of Environmental Engineers

336 *

OI8E - Yh&ES

3.22 EHA A etmyol 7|7k MhEE QS 7HsAdo] Qle Y Al =
T AR A, ARe] AR e 200N sk 22 uljof 3]BA] HES o)A A|7he] Z7to| wlaba] T2

A B OoH(Fig. 3), B braunire A2Jg Y 2] 75- o] pHO| Z7P7} TAE|Q o, o] otmi]o} E7|7} ukAY

L RS E71240 mg/L oS MESIGLE Y e sluAo] w88 on|sltH(Fig. 6).

oo 2RE T A, AN gasigon, 71E 5

o) 9ol 4 ol3RE FA45) PAdke AFS BY 323 9

CHFig, 4). Fig, 5041 Hol uiol o] Wito] 20| 79, % oluh Qlitol& ol BA| AT (Fig, T3 8), I vl

A, gracilis 7} 2719] 7} I E| QAT
Al A ¥ §lis AR eI THTable 1),

3 25 YA B2 F 2 AAZ
SolA] 2R F71F T 5 219 A

T A2 AA, drgol Al 12]al Fitol2 A0 Aol FARKE & 4= AUSITHTable 2). 2|F v AXF -
AAE vlmst A3k, O vulgaris, A gracilis 12T S o] & 19| MFHL Wi £U71E(4 mg/L oFhS W
quadricauda®) ol AAT & Ak FolA AygREo] sk Qo] AARE EF & v} ol mE
U Eol At ditole Hd AARZ FAaE ¢tHTable braunii & A &J7F U A] 2F7-Alxt oA 50% o)<
D). E 27 YR w2 AR AALS BAT F e GRS Wtk & o AAZR Aol o] A
IHF A AAL/ 2FAAD), 71E o9 279 He=x < H|ugt 23t (Table 2), AAE F 219 o] 8& 3

Z7HE] & Ha ATl AY £& Aew YEe Eo] Qlito] 0] AAE FalA o]Fo] Fae & 4 AUk
o, A 27 F FolX O vulgaris, A gracilis7} A3 ol T 19| A|Ae| Tofsh= 712to] 270f B 4t
Fol STkl wet A4l AAREC] 2 Ae= Y o] 9] HFo|AY Al &= Qitol AR 7o
CHTable 1), & G704 THahel o o] 29] A7 €elo. e A= ARBHA Qe M IE shAu 5714 &
2L 2RO YRk ol AIE 5 4 glon, REHOR ANk Qi B dAFe] AYRANME B4 5714w
e AL dojuzls shAE oo et Sk A Eoh= Al OHXH SAoNA] BEEE At Q1 vl
Abe 257H HHBH o] Ahtol el sme| waph Ak Fi 7Rsa 2l Al ] Aoleka 1] A5 oebd 2
I sekE dey 2 Egk Bejasha @)l ofsiA etk Aol TR QL AAY = 712HE 2ol 9%t & 2
ol o] AAEME 4= U=t 27l 23t pH S7H5 F3H 4tol 2 AdFetar Ak,

Table 1. Results of nitrogen removal
Total Nitrogen NHs—N + NOz—N NHz—N NOs—N
Algae . . Removed " ) " . » )
Initial Final Removed N Initial Final  |Removed N| Initial Final Initial Final
Source TN/Algal
(mg/L) | (mg/L) (mg/L) Growth (mg/L) (mg/L) (mg/L) (mg/L) | (mg/L) | (mg/L) | (mg/L)
Chlorella vulgaris 52.00 28.00 22.00 0.74 2.70 2.40
24.00 0.10 24.70 3.14 21.56
AG10032 + 141 | £ 1.4 + 1.22 + 0.08 + 0.14 + 0.14
Ankistrodesmus gracilis | 52.00 30.00 22.00 0.26 2.70 2.80
22.00 0.10 24.70 3.06 21.64
SAG278-2 + 1.41 | £ 0.00 + 1.22 + 0.05 + 0.14 + 0.00
Scenedesmus 52.00 26.00 22.00 0.24 2.70 2.30
) 26.00 0.08 24.70 2.54 22.16
quadricauda + 141 | £ 1.4 + 1.22 + 0.08 + 0.14 + 0.14
Botryococcus braunii 52.00 57.00 5,00 N M* N M* N M* N MK N M* N M* N M* NEYE
UTEX572 + 141 | + 283
52.00 15.00 22.00 0.94 2.70 2.60
Wastewater algae 37.00 0.41 24.70 3.54 21.16
+ 141 | + 283 + 1.22 + 036 + 0.14 + 1.4

* Non—Measured
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Table 2. Results of phosphorus removal

Total Phosphorus PO+—~P
N ) Removed - ) Removed
Algae source Initial Final b Removed TP/ Initial Final P
(mg/L) (mg/L) Algal Growth (mg/L) (mg/L)
(mg/L) (mg/L)
. 3.00 1.20 2.80 1.00
Chlorella vulgaris AG10032 1.80 0.01 1.80
+ 017 + 0.10 + 0.14 + 0.00
) » 3.00 1.10 2.80 1.10
Ankistrodesmus gracilis SAG278—2 1.90 0.01 1.70
+ 0.17 + 0.00 + 0.14 + 0.14
. 3.00 1.30 2.80 0.70
Scenedesmus quadricauda 1.70 0.01 2.10
+ 0.17 + 0.17 + 0.14 + 0.14
. 3.00 3.30
Botryococcus brauni UTEX572 -0.30 N. M.* N. M.* N. M.* N. M.*
+ 0.17 + 0.10
3.00 1.30 2.80 1.20
Wastewater algae 1.70 0.02 1.60
+ 017 + 0.10 + 0.14 + 0.14
* Non—Measured
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