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Pretreatment of Kitchen Waste Wastewater and Recovery of Soluble Carbon

Source by Fermentation
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Abstract: To recover resources from kitchen waste wastewater, the kitchen waste wastewater with
high lactic acid concentration was pretreated by alkyl polyglycoside (APG) and free nitrous acid (FNA) ,
respectively, and then the carbon sources were recovered by acidogenic fermentation. Variations in
concentrations of volatile fatty acids ( VFAs) and lactic acid during fermentation were investigated. The
soluble chemical oxygen demand (SCOD) increased by 38% when the APG was added at the optimum
dosage of 0. 10 g/gTS, and SCOD increased by 26% when the FNA was added at the optimum dosage of
1.66 mg/L. The main role of APG was to increase the SCOD concentration in the fermentation broth and
the activities of acetic acid producing bacteria and propionic acid producing bacteria, while the FNA
improved the SCOD concentration in the fermentation broth and promoted the accumulation of lactic acid.
The pretreatment increased the denitrification potential and rate of dissolved carbon source, while the
FNA pretreatment reduced the nitrite accumulation when the fermentation broth was used as the additional
carbon source.
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Tab. 1 Characteristics of kitchen waste wastewater and inoculated sludge
moH pH & COD/(g- L") SCOD/(g - L") TS/(g- L") VS/(g- L")
IR K 3.96 £0.07 169.03 £4.78 78.32+1.92 103.18 +1.52 95.18 +1.00
G e 5.95+0.12 125.00 £6.00 92.43 £0.40 96.66 £2.45 86.54 +1.76
x2 BEEIREKREMTRHN FENBRSE
Tab.2  Content of small molecular organic acids in kitchen waste wastewater and inoculated sludge g- L™

i H i N T R LR
BRI K 3.00+0.03 1.28 £0.03 3.31+0.07 0.00 +£0.00 31.07 £0.54
BRiEke 7.00 +£0.16 9.65 +£0.12 10.66 £0. 05 0.00 £0.00 3.33+0.05
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Fig. 1 Acids production from mesophilic anaerobic fermentation

of kitchen waste wastewater
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Tab.3 Calculation results of carbon mass balance

% A Pl | NETA | LB RRRREEROK) WEAREE | FNA NG REUREEN AWEE | SCOD/ |3kde/
COD/% | HLFR/ % % | B/ % | FEEE/% | COD/% |#E COD/% | COD/% % %
0 100.0 | 38.3 1.9 1.3 1.9 0.0 7.1 53.1 43.3 3.6
0.05 | 100.0 | 36.0 4.4 1.3 3.8 0.0 7.2 40.6 45.4 | -6.8
APG 1010 | 100.0 | 410 4.4 1.3 2.5 0.0 8.2 413 | 49.2 | -1.4
(fﬂg”_ﬁ/s) 0.15 | 100.0 | 31.7 4.4 1.3 5.0 0.0 6.3 48.8 42.3 | -2.6
0.20 | 100.0 | 32.4 4.4 1.3 5.0 0.0 6.5 50.0 43.1 | -0.5
0.25 | 100.0 | 30.1 4.4 1.3 5.0 0.0 6.0 45.6 40.7 | -7.6
0 100.0 | 25.7 1.9 1.3 1.9 0.0 3.4 56.3 30.7 | -9.7
0.42 | 100.0 17.5 3.1 3.1 3.1 0.1 1.1 59.3 26.8 |-12.7
FNA 1083 1000 | 18.3 3.1 4.4 3.8 0.2 0.8 59.6 | 29.5 | -9.9
(Zﬁ_ﬂffl) 1.66 | 100.0 | 30.4 3.1 6.9 4.9 0.4 1.3 40.0 45.3 |-13.0
3.33 | 100.0 | 25.1 3.1 6.9 5.5 0.6 0.6 46.9 40.6 |-11.3
4.16 | 100.0 | 24.4 3.1 8.8 5.6 0.9 0.6 52.5 41.9 | -4.1
2.4 TALEE & B RAELBE B A R0 = RAKRE 144D
SYREAIFTBULIE + K B 144 h.0. 1 g/gTS o e UL St Se
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BLRR SR B B, IR BT C/N i ir s i 80m i " DEAR BRKkiay 88 80STHILR
N AR R T B () 83% . T AE A % 0 5 I 3331:2
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Tab.4  Denitrification parameters of four kinds of soluble carbon source

lﬁﬂ? COD,/ COD,/ |NO; -N,/|NO; =N./|P,/(mgNO; =N - |Vo/(mgNO; =N - |Vyo/(mgNO; —N - | MLVSS/
Tl(mg - L) |(mg + L™")|(mg - L™")|(mg - L") mg "' COD) g 'VSS-h™') g 'Vss-h')  |(g- L7
1| 225.4 30. 1 31.78 12.06 0.10 5.23 3.27 1.91
2 | 230.5 9.2 30.78 0.93 0.13 6.20 — 1.94
3| 233.2 9.4 34.76 0.92 0.15 7.03 — 2.04
4 | 231.5 20.5 32.77 0.94 0.15 7.34 — 2.11
T+ %ai)%ﬁﬁ%7kﬁi&’z FIRHAT AL HE + PR R 144 h,3 S APG TiiAbHE + JRAR A 144 h 4 2 FNA HiAb 2 +
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