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Abstract

In the process of concentrating anaerobic fermentation slurry to commercialized liquid organic
fertilizer with membrane filtration devices, UF membrane fouling was always a serious problem. The
influence of in-line coagulation pretreatment on UF membrane filtration flux was investigated. The
experiment applied six inorganic coagulants ( ferric trichloride, ferrous sulfate, aluminum sulfate,
potassium sulfate, sodium silicate, PAC), and separately studied the best coagulant and its optimal
dosage in two groups. Results showed that ferric trichloride was most efficient and relatively less cost. At
FeCl, dosage of 8 g/L, the stable flux was 14. 38 times more than the raw water, and only one third of the
PAC dosage with the same effect. With the increasing of ferric trichloride dosage, the stable flux
increased first and reached to the maximum under the dosage of 10 g/L., then decreased, which is closely
related to re-steady phenomenon. Based on an overall consideration of flux improvement, pollutants
removal and dosage, FeCl, dosage at 8 g/L was considered to be the optimal dosage.
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Tab.1 Major index of biogas slurry after centrifugation

COD, NH, -N Tp i e, AR
pH

/mg-L™" /mg-L”'  /mg-L7 NTU /A%

6 069 1625 136.55 8.69 2400 512
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5, 53 9 A A AL (FeCl, -6H,0) (fii R .2k ( FeSO, -
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I XT3 5 1) 52 ) (A SR B X O 4% 24 R TR A TR
W) o BUG T B RO IR BN X R 0.5 L
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Tab.2 Assignment of the 1st experimental group

TR 5 711 B/ gL
SALEE (L) FeClyit) 0.4.8.12
HiL AR W2k (LA FeSO, i) 0.4.8.12
TR R (LA AL (S0,)571) 0.4.8.12
BRERGEH (L) KAL(SO,)53) 0.4.8.12
TERR A (L Na,SiO53t) 0.4.8.12
R4 AL (PAC) 0.8.16.24
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S, LARIERL R, 25 10201 IR EE Ak B
[ 200 mL JE A HERE 1T 480 AGHE JE AR PO
P, o IR K 2l ) kRl AR AL, B S R 0. 15 MPa
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Fig.2  Changes of flux in different FeCl, dosages
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Fig.3 Changes of flux in different FeSO, dosages
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Fig.4 Changes of flux in different Al, (S0, ), dosages
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Fig.5 Changes of flux in different KAl (SO, ), dosages
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Tab.3 Average J /J, value of different coagulant in different dosages
P 1] B PAC /g L~ KAS /g L~ AS Bt /gL
) JE K
/min 8 16 24 4 8 12 4 8 12
0~5 0. 066 8 0.0777 0.1049 0.5005 0.076 9 0.2056 0.2293 0.1126 0.193 4 0.1723
5~30 0.0215 0.028 7 0.0386 0.2656 0.029 5 0.088 6 0.1079 0.0394 0.088 6 0.0777
0~30 0.029 8 0.037 6 0.0507 0.308 7 0.0382 0.1100 0.1302 0.0528 0.107 8 0.0950
I 7] B FC # it /g L7 FS #mit/g L7 SM /g1
) JEK
/min 4 8 12 4 8 12 4 8 12
0~5 0. 066 8 0.096 8 0.4721 0.1067 0.0799 0.109 1 0.080 8 0.068 3 0.087 6 0.079 5
5~30 0.0215 0.0342 0.2725 0.0369 0.027 8 0.0340 0.026 2 0.0212 0.027 3 0.0227
0~30 0.029 8 0.0457 0.309 1 0.049 7 0.0374 0.047 7 0.036 2 0.029 8 0.038 4 0.0331
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J./J,h0.066 8, F € 5 J./J, 80.021 5) i 3E 4l I
AN Bl AN A 4 4 BBk

: e UK
0.8 § - SMAEEIIIE 4 g/L
0.7 e SM BN 8 /1L

e SMABCIAE 12 /L

12 15 18 21 24 27 30
t/ min

P 6 A [a] fif R A 45 Jon ek Y e 30 0 kA AL
Fig. 6 Changes of flux in different Na,SiO, dosages
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Fig.7 Changes of flux in different PAC dosages
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Fig. 8 Changes of flux in different FeCl, dosages
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Fig. 10 Removal of COD,, NH, -N, TP in
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Removal of turbidity in different FeCl, dosages
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