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Abstract: A two-step process for the purification of molasse stewater from the yeast industry was developed using a combination of

active charcoal-based decolorization and mixotrophic ¢ of Chlorella pyrenoidosa in the effluent. The color removal effects of eight

types of commercial active charcoal powders were'compared, and the optimal color removal effect was obtained using No. 200 active charcoal
powder at a concentration of 3.0% (m/V) and pH 3.00. The removal rates of color, chemical oxygen demand (COD), and total nitrogen (TN)
were high: up to 98.96%, 54.50%, and 46:75%, respectively. The decolored effluent was then used for mixotrophic cultivation of C. pyrenoidosa.
The final biomass concentration. (229 g/L) and-the removal rates of COD and total phosphate (TP) (72.41% and 79.36%) after 8 days’

cultivation were significantly hi; <0.05) than those of the original wastewater without pretreatment. The total removal rates of COD, TN,

and TP of this two-step.process reached 87.82%, 68.26%, and 78.57%, respectively. These results indicate that the decolorization of wastewater

by active c

the subélent

optimized process combining high-efficiency wastewater purification and Chlorella cultivation.

dramatically enhance the transparency and reduce the concentration of wastewater, and deep purification was realized by

ixotrophic cultivation of Chlorella pyrenoidosa. In conclusion, the two-step process developed in the current study is an
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Table 1 Water quality of original yeast wastewater

EX COD/(mg/L) TN/(mg/L) TP/(mg/L) &.J%(ODyys) pH
Hofdl 23200+800 2293+130 416£35 4.98+0.25 435

=2 FIBR 4. 0% (m/ V) B7<FE MR BE R 7K (oH 4. 35) B LHERAIS N

Table 2 Effects of six types of active charcoals on the purification of yeast wastewater at a concentration of 4.0% (m/V)

UTEFHLES COD £R5F/% TN £FRF/% TP %R F/% BLEF/%
303A 34.02+0.64 14.53+0.60 -44.71+0.93 81.63+0.10
303B 50.10+0.82 35.47+0.78 -27.44+0.73 81.84+0.31

HTR
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ELER
200 54.75+0.72 38.95+0.49 -15.10+£0.32 91.08+0.61
203 27.99+0.54 31.10+0.85 0.61+0.03 -49.05+0.72
605 6.17+0.32 21.51+£0.45 -5.00+0.08 -73.99+0.98
208 53.14+0.40 40.12+£0.99 -42.69+1.02 79.68+0.16

E1 FIER4. 0% (mV) BY7SFREMERKXIEERRE K (oH 4. 35) fit &
HERAIFNT
Fig.1 Effects of six types of active charcoals on the color
removal of yeast wastewater at a concentration of 4.0% (m/V)
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Table 3 Effects of concentration of active charcoal No. 200 on the purification of yeast wastewater

71&/(z/100mL) COD R % /% TN R 5% TP £R%/% BLEZ(Y%
1.0 22.82+1.07 6.67+0.12 -8.080.04 57.32+0.43
2.0 40.07+1.42 23.70+1.34 -11.11£0.53 86.14+0.11
3.0 45.99+0.89 30.69+0.11 -14.85+0.54 95.28+0.09
4.0 49.50+0.45 39.18+0.39 -31.61+0.16 97.95+0.08
5.0 52.71£0.93 44.98+0.95 -34.83+1.08 98.63+0.13
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Fig.2 Curve of color removal rate with different concentrations
of active charcoal No. 200 over time
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Table 4 Effect of initial pH on the purification of yeast wastewater pretreated with acti arcoal No. 200 at a concentration of 3.0%

pH COD *PR%/% TN £R%/% TP 262/% PLEZ /%
3.00 54.50+0.12 46.75+1.40 -13.7+0.14 98.96+0.14
4.00 51.03+0.39 06£0.62 -16.44+0.97 97.98+0.33
5.00 51.03£0.41 23 -18.72+0.76 96.95+0.45
6.00 49.84+0.10 6.36+0.67 -13.24+0.39 95.82+1.02
7.00 46:80+0.11 31.1740.57 -7.31£0.23 94.98+0.94
8.00 4713+0.41 44.16+0.81 94.13+0.26 94.48+0.87
9.00 48.32+0.49 49.35+0.91 96.410.02 92.28+1.03
10.00 4 47.78£087 42.86+0.23 97.46+0.04 89.12+0.98
11.00 45.611.20 42.86+0.93 97.72+0.14 85.96+0.49
12.00 .88+0.01 57.14+1.21 97.91+0.14 83.55+0.42
K« %5 FREEHKRIK R

A

Table 5 Water quality of original yeast wastewater

A% COD/(mg/L) NH;-N/(mg/L) TN/(mg/L) PO, /(mg/L) TP/(mg/L) &./Z(0Dys) pH
Hfh 17740£60 1057+3 1800420 0 39.0+1.2 3.7740.05 3.63

7 6 PFEMIRTEXEEEEIK (H 3. 63) ft B HIRAISFZNT
Table 6 Effects of concentration of two types of active charcoals

on color removal rate in yeast wastewater

FZ/(g100mL)  AK-310 BL&F/%  T-80 BLEE/%
1.0 55.99:+0.62 69.96+0.42
1.5 57.02+0.60 84.95+0.21
2.0 69.37+0.43 92.55+0.10
2.5 77.57+0.32 96.39+0.05
3.0 82.86+0.24 97.85+0.03

22 VEMH AK-310 Fr T-80 it B2 % A% b2k

ES
22.1 WA EMRF X EEEBKLE R
ot

W B T BRI 7K S 7K R 5T DA PO i P 7
T RE PR 7K Bt E R R 52 43 0 LR 5 R 66
£ 6 A% JEMER T-80 XHEEEEE/K(pH 3.63)
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| F AT BEER R K TRAL
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%, PIENER T80 FiALE KK PO SEA YR
#hn. B2 5 ATAEEK A PO, TP S E A
1%, ZIEER FALFR R K o PO S BB i a] LA/

TN. NH3-N LR K PO, S AR M K 7. HE 7

AR, BEETE R FIESE N, E7K COD. TN A1 NH3-N Mk KT P R IR K €0 P R DA R FRAC B K. PO

ZEBRRARAG N, PO & EABRE BN, £ RN, R 3.0%mN) A %Eﬁ«ér@ﬁﬁﬁg
7 EMER T-80 FIBRIBEERIBIK (oH 3. 63) BLATRAIENE

Table 7 Effects of concentration of active charcoal T-80 on the purification of yeast wastewater (pH 3.63)

BRI AR, EImE &/ NEREN AR, 4587

#1%/(g/100 mL) COD £R%/% TN = FRZ/% NH;-N & %/% PO 4% /(mg/L)
15 43.74+0.21 25.56+0.40 29.14+0.12 5052121,
2.0 46.48+1.38 31.66+0.29 30.65+1.0
2.5 50.90+0.01 36.11£0.22 35.81+0.06
3.0 56.09+0.13 39.46+1.41 36.85+0.48

223 A4tk pH SHIEH 3.0%MN)EEMR  fE, SA955,69%8198.12%: TN Fl NH3-N £k
T-80 #4LZ KB b 7506 6 pH A A B 2L, (E7E pH 3.00 251 T feie,

AFWILE pH R, FIEA 3.0%(mN) TG R T-80 SpHIE ] 39.44 F137.80%:; AR pH A EEK o PO
LB R KRR 2R 8. ik 8 WILAE Y, 7 pH HWA A, KIE pH 3.00 AiEPER T-80
3.00~6.00 Z [H], [## pH HIFtE, &K COD Zpr% < P R KE VI UG pH.

At 232U BEAIR, pH 3.00 I COD 2 BRF AN 5
38 4k oH JIFIE A 3. 0% (mW) HOSEIE 5 T80 (L BER ER /K S SR AT SZNE

Table 8 Effect of initial pH on the purification of yeast wastewater pretreated with active charcoal T-80 at a concentration of 3.0% (m/V)

pH COD %R %/% TN H 1R %/ NH;-N % /% PO, 4 /(mg/L) WL /%
3.00 55.69+0.59 39.44:017 37.80+0.32 1150+14.14 98.12+0.01
3.50 54.00+0.06 36,110 ) 36.42+0.39 112542121 97.4140.02
4.00 53.83+0.02 33.89+0.25 [ 34672046 1155435.36 97.12+0.04
4.50 53.67+0.58 32.2340.51 35.67+0.14 1105+21.21 96.53+0.02
5.00 52.37+0.01 31.6640.29 34.86+0.19 1080:14.14 96.35+0.03
5.50 51.5240.07 31.11+0.49 35.43+0.34 1125+7.07 96.45+0.02
6.00 50.96 31.69+2.85 34.44+0.81 1085+7.07 95.89+0.01

e ERTRGE R, AIEN3.0% (MV)FITETER
2004F1 T80 44 pH 3.00 S X IEREIR K
ST R B W e T 451 98% -
R v TR T-80 % PR /K WA 0 B %(39.44%) AN K i
PEIR 200#(46:75%), BLRTEMER T-80 TRALFEFK /K
PO G B s ARITHK TP LR, HUGEHIT
HRAWIG pH 3.00. & 3.0%(M/NV)EIETHER 2004
Xof B RE PR 7K AT TRAL 2

23 EHERTALEE KT E AL ANRER &

KA A HER

WIE pH 3.00+ 3.0%(M/V)FIE (136 R 200454k
FEIE I PR KRR R K PR R A0 3R 9 From. SRR Tiilkk
HJ5 COD Al TN EBRZ 530N 55.86%41 57.39%, *f
TP INEA 3.81%, BLtaR N 98.15%.

*9 BEEOKREYE

Table 9 Water quality of yeast wastewater

COD/(mg/L) TN/(mg/L) TP/(mg/L) &.J%(0Dy5)
R B K 26,280+83 2,300+61 294.0+5.67 5.4140.47
FAKL 32 K 11,600+100 98029 305.248.10 0.10£0.01
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