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ABSTRACT

In MBR, extracellular polymeric substance (EPS) is known as an important factor of fouling; soluble EPS (SEPS) affects
internal contamination of membrane, and bound EPS (bEPS) affects the formation of the cake layer. The production
of EPS changes according to the composition of influent, which affects fouling characteristics. Therefore, in this
study, the effects of the F/M ratio on the sEPS concentration, bEPS content, and fouling were evaluated. The effects
of F/M ratio on the amount and composition of EPS were confirmed by setting conditions that were very low or
higher than the general F/M ratio of MBR, and the fouling occurrence characteristics were evaluated by filtration
resistance distribution. As a result, it was found that the sEPS increased significantly with the increase of the F/M
ratio. When the substrate was depleted, bEPS content decreased because bEPS was hydrolyzed into BAP and seemed
to be used as a substrate. In contrast, when the substrate is sufficient, UAP (utilization-associated products) was
rapidly generated in proportion with the consumption of the substrate. UAP has a relatively higher Protein/Carbohydrate
ratio (P/C ratio) than BAP, and this means, it has a higher adhesive force to the membrane surface. As a result,
UAP seems like causing fouling rather than BAP (biomass-associated products). Therefore, Rs (Resistance of internal
contamination) increased rapidly with the increase of UAP, and R. (Resistance of cake layer) increased with the
accumulation of bEPS in proportion, and as a result, the fouling interval was shortened. According to this study,
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a high F/M ratio leads to an increment in UAP generation and accumulation of bEPS, and by these UAP and bEPS,

membrane fouling is promoted.
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Fig. 1. Schematic diagram on source of BAP and UAP.
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Table 1. Operation condition for activated sludge culture
Working

10 L
volume
DO higher than 2 mg/L.| Temp. | 25~30C
Aeration rate 1~2 L/min pH 7 ~ 8

F/M ratio = 0.3 kg-COD/kg-MLSS/day
COD (Glucose) : N (NH,C]) :
P (K,HPO,, KH,PO,) = 100 : 5 : 1
NaHCOs; : 100 mg-C/L
Nutrient solution : 1 mL/L

Composition
of influent

Table 2. Composition of nutrient solution for activated sludge

culture
Composition (?:l);/i) Composition (i(l);/i)
MgSO,-7H,0 90 CuCl,-2H,0 0.1
CaCl,-2H,0 6 CoCl,-6H,O 1.9
FeCl3-6H,0O 1.5 NiSO,4-6H,O 6.5
MnCl,-4H,0 6.5 H3;BO; 0.1
ZnS0,7H,0 1.7 | (NHi)sM0,0504H,0| 0.6
Yeast extract 1

F/MH]of| wtg 24 %EVH EPS A 5‘ 3
foulingel] W] 2]= 4
HHA el SdedA] =z (%“é’e\ﬁix] %‘ﬁ%
0.2~0.4 keg-BOD/kg-MLSS/d) st} ujj<- xﬂu} =0 %z
S FAsHATE FIMH] 0 2712 njgdas A<t
J1490] FREA] Sk 27, BMH] 072 7] 310] 1%
F9El= z7olH, FMH] 025 o &X(control) O =
stel %7ke Ak
Aol AHESE QIFskrE E4E
27lolebn Gela ONPEIE A8
F/M#u]o| whef 718 9] o5 =ds3irh F/MHVP 0-2

% K

e121) ) s
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Fig. 2. Photo for lab-scale MBR set-up.

Table 3. Experimental condition for MBR reactor

Working 10 L Type | CSTR
volume
20 LMH R
Flux (14.1 mL/min) Temp. | 25 ~ 30T
. 9:0.25:0.5:0.25 .
COSZIT;(E) Filtration : Rest : DO Hlihil;g;ilan
¥ Backwash : Rest
HRT 14 hr pH 7~8
Inoculum Actl\gt_es(?r;udge MLSS | 7,000 mg/L
M P
err.lbrane PVDF, hollow fiber ?re 0.03 um
material, type size
F/M ratio 0 ‘F/M ratio O.Z‘F/M ratio 0.7
COD:N:P=100:5:1
Composition C (Glucose) : N (NH,C]) :
of influent P [KzI_IPO4, I(I‘IzPO4] =375:5:1
NaHCO; 100 ~ 200 mg-C/L
Nutrient solution 1 mL/L
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Fig. 3. Effects of F/M ratio to sEPS production.
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Fig. 9. sEPS and bEPS variations according to F/M ratio.
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