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1 mg Al/L

4 mg Al/L 8 mg Al/L

16 mg Al/L 32 mg Al/L

Figure 4 Microscope images of floc at various Alum dosage
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1 mg Al/L 2 mg Al/L

4 mg Al/L 8 mg Al/L

16 mg Al/L 32 mg Al/L

Figure 5 Microscope images of floc at various PACI dosage
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Figure 6 Effect of coagulant dosage on residual
turbidity (Alum and PACI)
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Figure 7 Effect of coagulant dosage on turbidity
removal efficiency (Alum and PACI)
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sttt (Tao Li 2006)
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+ Alum#} PACI 25 SAE Bol FH4ZTE LA YEsET UV

=
= AEE 045 um FHE AES F & =49 Ao FHEE

=7
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1 mg Al/L 2 mg Al/L

4 mg Al/L 8 mg Al/L

16 mg Al/L 32 mg Al/L

Figure 10 Microscope images of treated water at various Alum
dosage
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1 mg Al/L 2 mg Al/L

4 mg Al/L 8 mg Al/L

16 mg Al/L 32 mg Al/L

Figure 11 Microscope images of treated water at various PACI
dosage
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Figure 13 Effect of coagulant dosage on Alp
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Figure 145 Alum® FY#o] 8 mg ALY w U9 pHel w&
ZEAR ot AFRS HW pH 4, bollA s Sxe] ALY dof
ot pH 694 = F4d ¢Frw F
AE 7] AFgew sk A
th pH 7, 8 9dlA = 743 <
skl YARE pH7F SdsE FAAE dFvlw FAstE s AdsA
g dAsol Sl

Figure 15+ theksl pH ZAA PACIE 8 mg AVL YIS
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X
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E}/ﬂ S pHl A= &0l & dojxkom pHel 933 Alum Kt 4
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pH 8 pH 9

Figure 14 Microscope images of floc at various pH
(Alum - 8 mg Al/L)
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pH 4 pH 5

pH 8

Figure 15 Microscope images of floc at various pH
(PACI - 8 mg Al/L)
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pH 8 pH 9

Figure 20 Microscope images of treated water at various pH
(Alum - 8 mg Al/L)
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pH 4 pH 5

pH 8 pH 9

Figure 21 Microscope images of treated water at various pH
(PACI - 8 mg Al/L)
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Figure 22 Effect of initial pH on Alr
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Figure 26 Effect of flocculation time on
turbidity removal efficiency
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Figure 27 Effect of flocculation time on
UVys4 removal efficiency
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Abstract

Application of DAF process in natural watershed

and development of scum collecting method

Yonghwan Kim

Dept. of Civil and Environmental Engineering
The Graduate School

Seoul National University

Recently, dissolved air flotation (DAF) process has been applied to
natural watershed for water quality improvement. However, most of
the processes applied to natural watershed are lack of theoretical
basic. In this study, some batch tests are conducted to apply DAF to
natural watershed. 1) Firstly, residual aluminum was measured to
figure out the possible effect of coagulant on environment. 2)
Secondly, Design basis of Inline Injection Bubble Generator (IIBG)
was Investigated to apply simple flocculation method in natural
watershed. 3) Thirdly, Scum stability was evaluated with the
consideration of external force existing in natural watershed such as
wind and wave. 4) Last but not least, scum collecting methods were
tested to find out an effective method for collecting large area of
formed scum.

1) Residual aluminum was studied using Alum and Poly aluminum
chloride (PACl) which were most popular coagulants. The effects of
dosage and initial pH on residual aluminum ware measured. Results

showed that PACl satisfied WHO (World Health Organization)’s



residual aluminum standard in broader dosage than Alum. Initial pH
plays an important role in aluminum speciation. Especially, under pH
5, dissolved residual aluminum content was quite high in both Alum
and PACL

2) IIBG is bubble generator that can eject coagulant and bubble at
the same time. It can make floc using its hydraulic energy. Big
increase of turbidity removal efficiency was observed when additional
stirring (flocculation) was conducted after IIBG injection. Compared
with traditional DAF process, IIBG + flocculation process showed
95% efficiency above pH 7 condition.

3) Scum stability test was conducted according to PAC] dosage.
Result showed that the more dosage was injected, the more sludge
was formed and the more scum was broken. It means little dosage
can reduce amount of sludge and broken scum. Scum was more
stable in pH 4, 5 condition.

4) Weir type and fence type scum collecting method was compared.
Because fence type method compressed scum before collecting, solid
content of fence type method was 5 times higher than weir type. It
means fence type method has advantage on dewatering. And fence

type method can collect large area of scum with low price.

Keywords: Natural watershed, DAF, residual aluminum, Coagulation,
Scum stability
Student number: 2012-20895
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