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Effects of acetate in food waste leachate on cell growth and
nitrogen, phosphorus consumption by Chlorella vulgaris
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Abstract : VFAs like acetate are the major soluble metabolites of food waste leachates after digested. Therefore this study
investigates the effect of acetate on growth rate and nutrient removal efficiency of Chiorella vulgaris to treat digested food waste
leachates, The initial acetate concentration varied from 0 to 20 mM_ As a result, Chlorella vulgaris growth rate was increased as
high as the concentrations ranged from 0 to 20 mM, The same trend was observed with NH,-N and PO,-P consumption, The
highest growth rate and the highest NH,-N, PO -P removal rate were observed at acetate concentration of 20 mM. The microal-
gae growth rate and NH,-N, PO,-P removal rates were 1.5, 1.8, 2 3 times higher than the condition without acetate,
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2 Atoll AH8-H WM 25R= Chlorella vul—
garis®] 1l KCTC(Korean collection for type
culture) o A] E-oF& wiolth HjX|= BG 11 me—
diume o]&stlon A4 MgSO, - TH,0
75 mg/L, CaCl, - 21,0 36 mg/L, Na,CO, 20
mg/L, Citric acid 6 mg/L, Ferric ammoni—
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C/L A7tslff 9L, A4 9 Q& 747 NH,Cl
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Chlorella vulgaris® 3452 dry weight



ISSN (Print) 1225-7672
ISSN (Online) 2287-822X

Journal of Korean Society of Water and Wastewater Vol. 28, No. 5, pp. 573-579, October, 2014

£ 345t Bkl PO = EAER
A7) Auto Analyzer(AA3, BLTE Co., KO-
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Fig. 2. Effects of acetate concentrations on dry weight of Chlo-
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Fig. 3. Effects of acetate concentrations on NH,-N consumption,
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Fig. 4. Effects of acetate concentrations on PO,-P consumption,

Table 1. Summary for NH,-N and PO,-P removal rate according
to acetate conc,

NH_-N removal rate PO_-P removal rate
Acetate- (mg/L/day) (mg/L/day)
concentration
A(l) B(Z) A(l) B(Z)
0 mM - 14.1 - 2.5
5 mM 13.5 16.6 3.2 3.7
10 mM 23.1 16.6 4.9 3.7
20 mM 34.4 25.0 5.4 6.0

WA 1 NH,-N removal rate was calculated at the time when acetate was
completely consumed,
@B : NI 1-N removal rate was calculated at 6 day operation,

b
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7tek= Ao 2 YErth Shigeji et al. (1965)
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Aoki et al, o] 9]} acetate & F7]=°] Ak
e oA A E = S A HER Qs
| q| Z 3o FW A2 (bleaching effect)o] UEF
I{.}Q‘ﬂ 3}51 olo o] E—]-S]— I\—;._HHXL_Q_Q u]/\ﬂz
5o 240 ofa) AR Aoz Bish g
+ H}, Fig, 58] 2if= 0|9} o] 9l& A=
AR EHHAOKI and HASE, 1964).

Chl-a®] 342 2UAIFE e 2HNA &
As| =759 0, acetate’} A= =4
Z9]

o] A 2] chl—a o] acetate’} = =4
A BEh e Ao veRdth Ea 6 59
Chlorella vulgaris® chl—a ﬂa}:t acetate
X 5 mMoA thA =37 10 mM ¥ 20 mM
o = 79 FAIH 0 mMolA 7H W& gk
= UEtHUth webA, Acetates 7|24 o=
chl—a®] A& SXI8FA T, acetate &7} ©f
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3t A3}= Richard et al.(1975)9] Ad) eI+
o Mg 7o) 3karl QUTh(Ellis et al., 1975).
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Fig. 5. Effects of acetate concentration on chl-a content,
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