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Co-metabolism characteristics of aniline aerofloat with
different substrates in flotation wastewater
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Abstract: Self-made sequencing batch reactor (SBR) was used to study the co-metabolism characteristics of aniline
aerofloat with different substrates. The results show that the aerobic reaction process can be completed in 3 h regardless
of substrate sort and the ratio of aniline aerofloat to substrate; the order of promoting degradation from high to low is as
follows: sucrose, sodium acetate, glucose, amylum and vitamin C. When the mass ratio of aniline aerofloat to substrate is
1:1, the degradation efficiency of the aniline aerofloat is the highest, the COD in the effluent is 70 mg/L. When
co-metabolism substrate is sucrose, the removing rate of COD is 87.3%, the concentration of aniline aerofloat in the
effluent is just 3.7 mg/L and the degradation rate reaches 98%. The COD and aniline aerofloat in the effluent is 84.7 mg/L
and 13.55 mg/L respectively when sucrose and sodium acetate are mixed as the compound substrate, 84.6% of COD is
removed, and 93.23% of aniline aerofloat is degraded. The modified Michaelis-Menten equation was used to analyze the
data at mass ratio of aniline aerofloat to substrate being 1:1 from the sucrose experiment, and the kinetics parameters are
obtained as K, (1.600 8+0.080) mg/L and vyax (0.264+0.006) mg/(L-min).
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Fig. 1 Scheme of experimental apparatus
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Table 1 Co-metabolism degradation results of aniline aerofloat with different singe substances at different mass ratios

Mass COD/(mgL™) Concentration of aniline aerofloat/(mg-L ")
ratio Sucrose  Glucose Amylum  Vitamin C  Acetate Sucrose  Glucose Amylum  Vitamin C  Acetate
3:1 110.0 183.3 176.7 2434 156.7 5.45 6.88 11.30 37.60 17.5
2:1 1533 283.3 266.7 2333 206.7 10.80 12.90 15.50 32.20 20.2
1:1 72.0 85.0 1253 195.0 77.3 3.67 6.21 7.63 10.80 10.8
12 90.3 123.7 153.7 178.3 95.0 5.44 7.14 9.20 9.16 14.4
1:4 170.0 180.0 206.7 1933 140.0 9.31 11.40 13.30 13.80 18.6
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Table 2 Co-metabolism degradation results of aniline aerofloat with different mixed substances at different mass ratios

Mass ratio of compound substance Ratio CODin coD C.O gcentration O.f Degradat.i(.)n
to aniline acrofloat value efﬂuer}f/ removal/  aniline aeroﬂoaf 11n rate of aniline
(mg'L) % effluent/(mg'L ) aerofloat/%

(Amylum:VitaminC):Aniline aerofloat (1:1):2 228.00 58.54 10.45 94.78
(Sucrose:VC):Aniline aerofloat (1:1):2 153.30 72.13 4.15 97.93
(Glucose:Sodium acetate): Aniline aerofloat (1:1):2 166.70 69.70 16.15 91.93
(Glucose:VC):Aniline aerofloat (1:1):2 120.00 78.18 3.90 98.05
(Sucrose:Sodium acetate):Aniline aerofloat (1:1):2 84.70 84.60 13.55 93.23
(Amylum:Sodium acetate):Aniline aerofloat (1:1):2 126.67 76.97 13.60 93.20
(Amylum:VC:Sodium acetate):Aniline aerofloat  (1:1:1):3 173.30 68.50 6.70 96.65
(Glucose:VC:Sodium acetate):Aniline aerofloat (1:1:1):3 123.40 77.56 4.14 97.93
(Sucrose:VC:Sodium acetate):Aniline aerofloat (1:1:1):3 102.00 81.45 18.80 90.60
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Fig. 7 Co-metabolism degradation curves of waste water at

compound substrate of sucrose and sodium acetate

2y 5L R LG 101 38K, SEEGTTAR ), RER 15 min
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[ ] Michaelis—Menten J7 F&fffiik, HEAMAKE AN

1o Ky 1 (1)

Vi Viax (P = Pmin) Vimax

K poin AR KA NL BRI . DEA
[FJIS) Z AR T py S R IR B vy, SR 381
B, LU v 3 V(p—pa)VEE, EI Lineweaver—Burk
ERE, W —HZ, HLAENH EEIER 1/vpxe

RS BRI N —1/Kn, THEMRIR N K/ L
BLZAE P AR R TSR Ko T Ve EHIEAS
F) 5 YCTATEIR N Konn Vinax LA REL R, G5 50001
K E Ky=(1.600 8+0.080) mg/L+ vVyu=(0.264+
0.006) mg/(L'min), pmix=(3.712£0.012) mg/L Fl R’=
(0.957 9+0.010).
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1) AR SEBR 2R P R K BT R R K
BEAT N R, T 40 d 9PIHEET TR, HKIEATE,
T EDREACHE AR — B R NE 25, COD LBRF L0
64%; WNINAMINEE JTAENS 52 s AP K L BRACK , SBR
RGIAENEOBATIR A 3, H SR o b ok R
ARty 11 I, AR E R R, ERRAeR R

il

2) BEACORRG SR 2K FE YR EFAE 200 mg/L, H—4k

INSE T 5 2K i B AT AR Te 4 IR R W, A5t
JEUN] R JH R4 TR R A8CR e iy BRI A BERE . &
TR TR, JEMRIGEE R C, AR S R
DU LE 121 JLACEH AR I, B 7K COD R FF7E 70 mg/L
Kidi, KBRFIED] 87.3%, AN BAFHIKIKIERN 3.7
mg/L, FEMREZRIAR] 98%, XF-idk /K (1 [ml FH sl HE s 1
I F

3) PRI ALY S AR TR LN 11, ER N
ARG FET, BRI R 2 BRSO, 45 R
RERE 55 TR0 W FPIL TR A5 2R M 28 2 AR I B A Ak
R s, 7K COD Jy 84.7 mg/L, A fii B2k FE g 13.55
mg/L, COD HMIRIZE AN LFRF 50k F] 84.6%H
93.23%.

4) B2 R LU L 121 BEK, 6 REsh
D TTREATIG, R 1% SHOK IR K=
(1.600 8+0.080) mg/L, Vay=(0.264+0.006) mg/(L-min),
Pmin=(3.712£0.012) mg/L Fl R*=(0.957 9+0.010).
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