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Abstract: In recent years, the local treatment of rural domestic sewage and its sludge utilization
has been widely concerned. Compared with biological processes, the enhanced membrane coagulation

technology can rapidly capture carbon and phosphorus resources in sewage, and has been demonstrated in
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domestic sewage treatment in rural areas of Beijing. Therefore, performance of the demonstration project
based on enhanced membrane coagulation technology was analyzed, and the recovery of carbon and
phosphorus from the membrane coagulation sludge was investigated. The enhanced membrane
coagulation integrated device removed more than 80% of COD and TP when the hydraulic retention time
was 60 min, and produced sludge rich in carbon and phosphorus with good resource utilization potential.
Acid/base pretreatment effectively enhanced the hydrolysis of sludge, promoted the simultaneous release
of organic matter and phosphate from the sludge (especially in alkaline condition), and their highest
concentrations were 5 214.5 mg/L. and 122 mg/L, respectively. Acidified fermentation is one of the
important ways to realize further conversion and utilization of organic matter. When the initial pH of the
sludge was adjusted to 11, the best acidification fermentation performance was obtained: the acidification
product yield reached 3 419.6 mg/L., and the acidification rate was up to 77.0%. The combined technology
of enhanced membrane coagulation, acid/base pretreatment of sludge and acidified fermentation is

expected to promote the recovery of carbon and phosphorus resources from rural domestic sewage.
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However, the subsequent utilization method and potential risks need to be further investigated.
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4, 7 WS TR B RS0 3t B 110 3, DT 22 e 5 5% T 1)
Y BRL, KA 4 i HEETR S R
A wp i RS s e, K2R 34 H R IR E IR
BRI (1 000~3 000 mg/L) X L A E A T IR I 1 1
JEE it P VR BBE 7R (3R B AL ER) Bt R 20~50 mg/LL,
W2 6 700 R A 3 1 e, AR /S IR A, -3 ki A2 oy
26.5 wm, BL{E>800 mg/g) il it 4 0~20 mg/L, HRT
5 60 min,
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ARSI 7 N g R 7 A TE R R A R BERE (35 °C)
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(SEIRHARIAS R pH) o SEI0 3 72 43 SR aik Ah K A B
BEMPR AL R e BE . S Ak /K i B B - 7 4l /L S
AT I T R TERE N A 2 LIEIREETS 2, R 4
mol/L EL FRWF R1 F1R2 Hi5 I 00 4y pH 43 50 9 Ry 2 11
4,& ' 4 mol/L NaOH %5 ¥ Ks R4~R7 5 Y6 9] i pH
MR 910 11 R 125 KN 0.5 h &, BURE 2 75
I SCOD PO -PIRIE . Rtk & I b B - s ALK fi
B Be 4 oS, B iE R Ak & e B B, R FH RS TR B
e T A TR W 6 oK A A B A ALY R AT R Ak &
P, B AN 52 1o 4 H 5 e 9 pH . SCOD PO, =P . Z,
B MR (R R T IR IR AT FLIR &5 ) 1 AR
ARG O, SE A5 RS, W S g i R AR 4 43 D K
15 IR R E AR (TS) FIHE & PEFMAR(VS) Fr
1.3 SHmBEFE

pH : 72k pHIE Y ; COD VA A i W
R ER (TS FIVS : B AR

LT R A 38 A (Shimadzu GC-2010) 1
&, BUA FID A5 8 F1 DB-FFAP 44 fil £3 92 & 40 A AT
(30 mx0. 25 mmx0. 5 wm) . A FHi SRR 70 CHE
%% 3 min, 285 LA 10 “C/min T} % 180 °C, {545 4. 5
min. HEFE ERTARS I #% 49 U5 BE 43 ) R 250 °C AN
300 °C., #HARNAR,BEEN 1.2 mL/min, HFEE N
1 pL, b 10:1,

H,.CH,.N, 1 CO,: & HI 5 AH .15 4% (Shimadzu
GC-2014) M % , Bc A A 85 4N 3 78 4 (60/80 H |
Carfen—1000, Supelco) .
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FE7R 0 T AR, BAR o A BRI 35E 1 25 1 2 K
COD P sh % K[ (235.9+105.9) mg/L],{H 7k COD
FEARFEETE 50 mg/L LT [ (42.427.2) mg/L], KBR
N 82% 3 1% 75X TP [AlE HAT B0 1 S BRAUR
7K TP 7 (0. 48+0. 19) mg/L, 2= 4 % 1k 5] 85% L)
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R 28% , F R i AR JE R T M R R T e U2 Y
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WILiE e, PRIt , BEETREE TS U6 A B8 K A e i %
PR IRSHE T o D3 Ak, IR EE TS JE ) SCOD #1 PO, P
IR IR, 13X U BT Ve 4 R A e e R DA
BRI SIE AR, BT Ik B8 [ ic )
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*1 ERESEER
Tab.1 Properties of sludge from enhanced

membrane coagulation process

Wi H PIH bR 2 AR
pH 7.2+0.0 7.2
TS/(g-L™) 25.4+0.9 26.0
VS/(g-L™) 13.2+2.3 14.8
COD/(mg-L™) 26 645.6+7 116.1 21613.7
SCOD/(mg-L™") 124.3+48.1 158.3
TP/(mg-1.™") 480.9+238.2 312.5
PO, —P/(mg- L") 1.2+0.4 0.9
NH,-N/(mg-L") 62.9+40.4 91.5

2.2 SBILIKIRIAE

Shy 2 S T T AL B X ST 958 7 Ve K A P BB 1Y
SR AL, W A2 AN [R] 00 4f pH A5 1F T BRI e
ALY FBE R L ARG 00, &5 SR UL IR 1 BRI B
156 T A P A R AR 28k AL(OH),  AIPO, 5%
FAE AR T ALCOH),  AIPO, 76 #5041 55 452 8 1Y
pH 2 KAV, E T 23 35 ML R R £k 1) B
WS X MR Y5 Je Witk pH oM 7.2,0. 5 h 5 SCOD #il
PO, -P & 5 Re A 5, R EEH B KM, 4
15U G pH JH 2 2 1, PO, P & & MW IR 19 0.9
mg/L 3 2 105. 8 mg/L, BEUAEEGR 2 117 £ ; BL bt
SCOD 1 505. 6 mg/L, A ML BEATEAL R 3 £F . X
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ZT) ISP P 35 Mk B SR IR, 1T S BT i pH A
2 FT 4B SCOD A . 2475 U] 4h pH I8 2 61 5%
PR, B S R £ s BLIR) A0 BE A PR 4, FLRE
E WG pH AT B E RS . ®Iis pH A 9,
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Fig.1 Release of organic matter and PO, —P under
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