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Table 1 Water quality of wastewater

BB iz T [E)/d pH COD/(mg-L™") NH,-N/(mg-L™) HRT/d
I 1~35 3.56+0.17 24 32249 845 77.1436.5 30
Il 35~108 3.53+0.77 18 998+3 479 47.9+35.8 45
1 108~210 3.47+0.57 34 512+5 602 113.26+73.5 20
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Fig. 3 Change of VFAs/ alkalinity and biogas yield during operation time
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Table 2 Water quality of effluent

o ABAT ARG CODERR COD/ TIC/ NH,—N/ B
Bt N HRT/d 3 o N 4 pH = - -1
i E)/d (kg-(m*d)™ /% (mg'L™ (mg-L™) (mg'L™) (L-(L-d)™)
I 1~35 30 0.61£040  59.14£264  7440£2 121  8.23+0.39  2555.8+£522.0 2 936.5£448.0 —

I 35~108 45 0.30+0.14 84.1+9.5 3 064+2 168 8.17+0.14 1456.1£358.6 1531.0+451.6  0.111+0.100
i 108~210 20 1.17£0.51 97.8+0.70 675+283 7.71£0.37 705.1£78.9 885.2+£120.8 0.350+0.266

IR for . HEHRFIR B 37 C 5t =Rz MEMRE . 7817 60d )5, VA% N VFAs 8 K
THAE, PRALKS Mg, Mg TRE . £ 95dJ5, W TEAE AN N2 NE RS TIC B4
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# B TR,
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FEom o T LLE BRI 28 K S AU FA B 7F (880+123) mg-L™' . FH TR N 8 EL AT B 5 0 A B AR AT

4000 5500
3200 f 4 400
7 2400 = 3300,
=y on
E g
E,, 1600 F B 2200
= ®
800 | 1100 /" .
0 A as A T i NI S 7\ . oy s £ 0 1 1 1 1 1 1 Lo o0 vt 0 P00 009
0 14 28 42 56 70 84 98 112126140154 168182 0 14 28 42 56 70 84 98 112126 140154168182
E 7/ B3/
(a) #EHIKER (b) H/KTIC, TOC. TC
9.0 r 6500
8.4 B TR
- 5200 | W
' -~ O z8
721 dok :’D 3900 -
DS
T 66+ g
6.0 % < 2600
42+ -
1300
361 N
qobe MY T T T 0 .MMMM. ST R
0 14 28 42 56 70 84 98 112126140154168 182 0 14 28 42 56 70 84 98 112126 140154168182
iZfTH R/ iz TR R)/d
(c) FEHK S5 (d) H/KVFAs

B4 REBSITHERBEZ R ERNEL

Fig. 4 Change of acid-base buffer system during operation time
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24 pH FEACET, B8 o VEAs RBUS £, HCH R I8 3 RGN 4% ffeg, 281 7 B ot TR PR 3
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Abstract  Efficient handling high strength organic wastewater such as food waste leachate is an important
aspect for improving rural environmental sanitation level. An internal circulation anaerobic membrane
bioreactor (IC-AnMBR) was constructed to treat the wastewater from rural food waste leachate and meet its
organic discharge requirements with low energy consumption. The COD removal performance and regulation
mechanism of the reactor were mainly analyzed. According to the indexes of pH, VFAs/ alkalinity, volumetric
gas production rate, membrane flux and effluent organic pollutants, the migration and transformation
characteristics of COD during hydrolysis and acidification, methane production and membrane separation were
also investigated. The results show that by coupling membrane scouring aeration and biogas aeration cycle
together, VFAs/ alkalinity and volumetric gas production rates were optimized from 1.5 and 0.1 to 0.02 and 1.0,
respectively. The performance of stably meeting the discharging standard for effluent COD and COD removal
loading were also optimized, the COD removal rate and loading increased from 59% and 0.3 kg:(m*-d)™' to
97.7% and 1.8 kg-(m’-d)”", respectively, achieving the short-cut compliance of IC-AnMBR for the food waste
leachate. Adopting biogas circulation to scour the ceramic membrane mitigated the accumulation of the filter
cake layer and increased the membrane flux from 0.6 L-(m*-h)™" to 2.1 L-(m*-h)™". So IC-AnMBR short process
can achieve the stable treatment of rural food waste leachate.

Keywords food waste leachate; internal circulation anaerobic membrane bioreactor (IC-AnMBR); COD

removal rate; membrane flux





