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Analysis of Hydrophobic Membrane Fouling on the COD Loading Rates
at the State of Passive Adsorption in Membrane Bioreactor
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Abstract : This paper investigated the membrane fouling potential at the state of passive adsorption which is no permeation with
the test modules on COD (Chemical oxygen demand) loading rates, examined the recovery rate and resistance on membrane fouling
by three cleaning manners of hydrophobic membrane in a bioreactor. The results showed that high COD loading led to the increase
of extra-cellular polymeric substances and filtration resistance. The permeability resistance from 1Ist day to 63rd day was getting
increased, however, the value of permeability resistance after 63th day during the operation period was almost same level at three
COD loading rates, it was due that the biomass adhesion on membrane surface at the state of passive adsorption reached to the
critical state. Also, the final recovery rates after three cleaning manners were 78%, 72% and 69% at the COD loading concentrations
of 250 mg/L, 500 mg/L and 750 mg/L respectively, and then recovery rate by physical cleaning at Run 2 and Run 3 was decreased
after 40th day, it proved that biomass cake, which is not easily removed, was formed on the membrane surface because of high
COD loading rate and EPS concentration.
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Table 1. The specification of membrane module

Membrane for Membrane for
PAds operation
Type hollow fiber
Material polyethylene
Hydro-property hydrophobic
Pore size (um) 0.45
Length (cm) 10
Effective surface area (m?) 0.01 0.1
Flux (L/m?/hr) 0 30

) module for passive adsorption (b) module for operation
Flg. 2. The membrane modules for PAds and operation,
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Fig. 1. MBR process schematic,
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Table 2. Chemicals and concentration in a influent

Table 3. Cleaning methods of membrane

Run1  Run2 Run3 Cleaning methods ~ Volume (mL)  Time (min)  Cleaning water
CODcr (mg/L) 250 500 750 Rinsing 500 5 deionized water
CODcr loading rates (kgCODcr/ms/day) 0.67 1.30 2.00 Backwashing 500 20 deionized water
NH,"-N (mg/L) 20 Chemical Cleaning 500 120 0.05% NaOClI
PO.*-P (mg/L) 4
NaHCOjz (as Alkalinity) 150 SIS 2 0.05% NaOCl &9 500 mLo] 60 rppm .2 wHk
MgSO; - 7H20, FeSOs - 7H:0, CuCl, - 3= AFEjO A 2417F SoF ube im A5tk 3ThA Q] ThA|
él;é?z Z;:z% + 7H20, NiSO4 - 6H20,  Alittle for inorganic matter A upd o] w2 Aol % 9 oFe. Table 33} 7.

1] MLSSQ] 1= 3o oF §000~13,000 mg/L HlolA &

= BE 2L 9% F 15 A4Sl i
g He] 4 Aok el Sl Qb g

Sl T2 glucose (CH1206)E 0183

o2 E3f 7} ¥-8-%2] COD §-YU5EE 250 mg/L (Run 1)
500 mg/L (Run 2), 750 mg/L (Run 3)2 E&|3lo] F3Ict.
o] "to| = AAXES ¢ ammonium sulfate (NH4)2SO4)
£ <l JES 93} potassium phosphate (KH,PO4)E A&
sheleh. ApARE A sl ARRRE oFET R S
Table 29} Zt}

2.3. o{2tMe HEPS £H

PAdso] wh& &2]9te] ‘ﬂﬂrxﬁ} SAE Sl FYE=e
(Peristaltic pump, Cole Parmer, USA), ¢}2]4|(Vacuum Gauge,
YIN, Korea)S /\F‘lﬁ}"jﬂr AlE-E bundle> Hsof 2|5t
7] Aol 271 AFR)= A& 9 e A5t
o] ®Wkg-=of A sk3 g Eol Al Fhof skt
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Ak o] o AT thF A(AEAAF RIS 0§
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IIE

A F A

AlEE

AP
J= n(R, +R.+R;) M
oJ7]1 A, J permeate flux

AP : trans membrane pressure

u viscosity of permeate

Rnm @ intrinsic membrane resistance (Rn=Ri+R,)
Rc @ cake layer resistance

Rf : fouling resistance
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Fig. 3. MLSS and EPS concentration curves on three COD loads,
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Fig. 4. The variation of EPS concentration and permeability re-
sistance during the operation period,
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o r

o] 3.00E+11 o]ifollA] F7tEo] Aol dH3sHA F7Istctrt
5.00E+11~5.50E_112] HojoA] ZaE] =0,
O] Kzpof| ofgt ute ¢l> AT Algko] A Ao U7
gk oA ROl TRE AR diHr

3) 7t 920 d 9 AN & Ht IRES 27 78%,
2%, 69%5 Huom, &3] Al o3t AAEo] 5
45%, 53%% =7 UEl} PAdse] o]3F a9 -2 thgd] u
A=l EH t'ﬂOﬂ olEsty] wiito] & AP 93
AA 7Hs3t Aoz werEch T35t o 3hAgko] oF 4.00E+
11 2=zoz %7 39S o PAdso A9 Tt 3| EFo] Za
ghobs AJAIS ¢F 4= 9)9lt}h Run 29} Run 3+ 409752
slsb At H|7Ee A o mpARE Hlgo] A fAIE=
o7 Kol Aolag Aol o5t F= wrddo] LAy
Ao R FerEr)

o] utxH

i)
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