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The Treatment of Domestic Wastewater by Coagulation-Crossflow Microfiltration
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ABSTRACT : Recently, membrane processes have been replacing the conventional processes for waste water treatment to produce better
quality of effluent and to meet more stringent regulations because of water shortage. However, using membrane processes for water treat-
ment has confronted with fouling and difficulty in treating dissolved organic pollutants.

In this study, membrane process equipped with crossflow microfiltration is combined with coagulation process using alum and PAC to improve
permeability and treatment efficiency.

The effects of coagulant dosage and optimum membrane operating conditions were investigated from measurement of permeate flow, cumu-
lative volume, total resistance, particle size, dissolved organic poilutant, dissolved aluminium and quality of effluent.

Characteristic of PAC coagulation was compared with that of alum coagulation. PAC coagulation reduced membrane fouling because of
forming larger particle size and increased permeate velocity and cumulative volume. Less dissolved organic pollutants and dissolved
aluminum made decreasing-rate of permeate velocity being lowered.

At using 0.2 pm membrane, cake filtration observed. At using 0.45 um membrane, there was floc breakage due to shear stress occurred
bomn circulating operation. It made floc size smaller than membrane pore size, which subsequently to decrease permeate velocity and to
increase total resistance.

The optimum coagulation dosage was 300+50 mg/L. for both alum and PAC. PAC coagulation was more efficiently used with 0.2 um
membrane, and the highest permeate flux was in using 0.45 pm membrane. The greatest efficiency of treatment was as follows; turbidity
99.8%, SS 99.9%, BODs 94.4%, COD¢; 95.4%, T-N 54.3%, T-P 99.8%.
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Table 1. Wastewater characteristics

Constituent Range Average
Turbidity(NTU) 55~95 75
pH 6.8~175 7.2
SS(mg/L) 25~150 76
CODwin(mg/L) 150~300 180
CODc(mg/L) 315~550 460
BODs(mg/L) 70~210 170
T-N(mg/L) 15~40 35
T-P(mg/L) 2~5 3.1
Alkalinity(mg/L) 120 ~300 170
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Fig. 1. Schematic diagram of the experimental setup of cross flow microfiltration.
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Fig. 3. Permeate flux according to coagulants dose and pore size.
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Fig. 5. Total resistance according to coagulants dose and pore size.
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Fig. 6. Cumulative volume according to coagulants dose and pore size.

Table 2. Variation of permeate according to concentration of

soluble COD and soluble BOD

Sample Turbidity SBOD SCOD Flux
(NTU) (mg/L) (mg/L) (LMH)

I 0.12 21 35 2452

II 0.09 14 30 257.5
I 0.09 26 36 263.1
IV 0.18 34 49 239
\ 0.21 36 50 226
VI 0.15 40 67 2203

Table 3. Concentrations of soluble BOD and soluble COD

after coagulation

After coagulation
Sample Raw water alum PAC
SBOD | SCOD | SBOD | SCOD | SBOD | SCOD
I 27 49 13 30 9 22
I 33 47 10 19 10 20
I 21 30 11 19 7 13
v 51 80 16 27 10 21
N 60 99 38 50 34 43
(unit : mg/L)
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Table 4. Permeate according to dissolved aluminium concent-

rations
Sample Dissolved aluminium Permeate
(mg/L) (LMH)
I 0.05 260.3
1T 0.13 2559
I 0.31 251.6
v 0.67 250.1
v 117 239.0
VI 1.15 2435
TEE 533 29, alum 3 H)§ PAC 249 24E
FAA B 42 §&4 ¢FuEY 527 UL,
ol: 331 B 5H%E AT v B o 9 B of .
I QYA FARE A9 Q0 92 ¢ & Q9w

34, SU-HUKHIE 0|28 M2

37 ALARE ol & AP £ YA J}
T Ee 58S B A5FAN AF 5 % A% Ay
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Table 5. Pollutants concentration after treatment by coagulant
and filtration

P
Coagulant sfzr: Turbidity | $S | BODs | CODe |T-N| T-P
Raw water 75 76 170 460 35 3.1
02 | <01 [<01] 16 27 |18 | <001
alum

045 | 026 |<01| 25 45 | 23] 005

02 | <01 [<01| 10 .

bAC 21 |16 [ <001
045 | 024 [<01] 15 35 |20 003

(unit - Turbidity: NTU, S8, BODs, CODc;, T-N, T-P: mg/L)
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