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Abstract

Alum recovery has recently gained more attention because many water utilities need to
improve their sludge handling and disposal practies. As part of an overall sludge manage-
ment program, Alum recovery can reduce the amount of solids and allow for reuse of the re-
covered Alum as a coagulant.

This study was examined the effectiveness of Alum recovery from the Sludge at the D
water treatment plant in Kwangju city.

The reselts were summarized as follows

1. Alum recovery was obtained suffciently acidification( An optimum condition was pH2—

3) with H,SO, to settled sludge.
In this case, recovered liquid Alum from sludge of 2.1% solids concentration at pH 2.1
was contains Aluminum 1,602mg/¢ (as Al.O; 0.3% ) and other metal of low level.

2. It was an optimum condition to all reuse of recovered Alum as a coagulant that rate of

Commercial Alum: Recovered Alum=14u£¢/€ : 200 ¢ / £ in a result of Jar Tests.
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3. It was a result of Alum recovery from siudge ;

was about 57.4%.

the reduction effect of amount of solids

4. If all recovered Alum were reused the reduction effect of solid wastes disposal cost and

chemical drug’s cost was about 22%.
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Table 1. Water quality of influent raw water on D Water treatment plant(1994—1995)

monthly

Parameter unit 5
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Fig. 1 Schematic of sludge treatment system in D

water treatment plant
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Table 2. charateistics of raw sludge in D Water treatment plant

sludge from settling sludge from 1st sludge from 2nd
Parameter basin Thickener Thickener
(1st Thickener) (2nd Thickener) (Storage tank)
pH 6.93 7.32 7.26
water content (% ) 99.7 99.0 979
T—solids concentration(mg/¢ ) 2.950 9.800 20.948
Allmg/¢ ) 478 825 1,638
Fe(mg/? ) 218 95.7 156
Mn( mg/¢ ) 354 10.3 275
Zn(mg/¢ ) 0.910 1.08 1.58
Culmg/? ) 0.070 0.196 0.250
Cr{mg/¢) 0.065 0.085 0.230
Cd(mg/¢ ) ND ND ND
Pb(mg/¢ ) ND ND ND

% ND: non- detected

wiEiRENe Al>Fe>Mn>Znel 2
48 F43t2 9z Cust Cre v=kihs

3 Cd, Pbe A& A w43ttt

3. Aluminum Sulfate (Alum) 2| [Ej4k
A A SAAZ A4E FAdTelE
£ gAmMkg-Fol AOH);-3H 098 =
Aslel 2UE FADY. o VLYUE B
22 fEH A7 i5RERE Ale] EiiElo
t}g wks-Al3} zre] Aluminum Sulfate-§-o4
o2 o] A5 47} gk

2A1(0OH)s-3H.0+3H.S0,+2H.0—

sludge acid water

Alz( SOA) 3* 14HZO
liquid Alum

2 A4 mHE Aluminum Sulfate
f488 Alume® 37 1FEs AlF:ER
1x

U>_",

3.1 Alume| [all{EE
Wz s dAsHA st ks ke
#yeA7rel Astel wet pH7Y HAF A5l
10 ~15%-A}e] el A
Ale] HHiel &8 5E A7te® ¥ zh pH
Ha aukA|Zbe) o AlFHES FHs 2
=} Fig. 29} Zsicl
Ale] FHS AR 1080l A9 &8
Hden] Ale] AHES Hi AR E pH
o o ZA A= Act.
pHH3}o a2 Ale] §&3& Fig. 3%
oy, pH3olAelM= 2 §&-&o] IA o}
< £ 5 Ui

GRS wxrt e ANFHBE
EF SRR HEE o] &

Alumg 33le s

vHEFE 03%

dHsgleme

o] A]zko]

== OO

2.
= 3t

sledo} gt} pH2el
ARz eyl
Al 460mg/¢, 85 1% 1a3ts=
Feyel e Al 852mg/0, I EFE
21%92 AFz M= Al 1,602mg/¢ 9



Al Concentration{ mg/? )

KOREAN JOURNAL SANITAT. Vol.10, No.1(1995) 91

1600 —-

1400 ~t-

1200 —¢- =

1000+
800 — ‘/'/__,..——fo————-—'
PH
® 107
600 -+ o 305
x 212
] 156
. . . . N
1 + v T
2 4 6 8 10 12 14 16

mixing time( min)
Fig. 2 Concentration of released Aluminum for

mixing time

Alumg 358 5 o] 35 AlumE SAA
2 AL = e v Al 1,000~2,
000mg/ ¢ o] @3l ol N¥EFx 2
%ol s w5 ot o

22553 WiER, & IFERESTRAA 3
¢ AlumE-Ne] A& Table 33 2}

pH1 .56 A= AlEdH%=7} 1,623mg/day
(ALLO,2A 031%)24 713 3559 Al
o] g-Zxlgleont H,S0.98% )2 Hrieko)
8.2mg/f(15.252g/0 ) 2.A] olEA g

3mol H.SO./molAlASO,).xc} 1.7w7} o
e 5mole] H,SO 1 AxEe] H4Asqd
t}.

X lst thickener sludge
. 2nd thickener studge
O storage basin sludge

f\

1500 —

1000 =+

500 — \
e %
<

Al Concentration(mg/¢ )
/[
|

PH

Fig. 3 Concentration of released Aluminum for

changing pH

pH2.12¢4= Al 1,602mg/¢ (Al,O;2A
0.3% ), pH3.05°14+ Al 1,335mg/¢ (Al,O;
24 025% )24 AR QL8 5 U=
FE9 Alume] FHEIR H.S0,9 Ame
= ool 3mol H.SO./molAl{SO,) 24
o] Z]el| §-§=|dct.

Table 3. Contituent of recovered Alum by acidification of the storage tank sludge in D Water treament

plant
oH add. H.,S0. Al Fe Mn Zn Cr Cu Cd Pb
(98%) (mé/¢) (mg/€ )| (mg/€) | (mg/¢) | (mg/¢) | (mg/8)|(mg/L)|(mg/L)(mg/¢)
1.56 8.2 1,623 132 257 2.597 0.063 0.237 ND ND
2.12 5.1 1,602 93.1 225 1.073 0.073 0.229 ND ND
3.05 35 1,335 66.1 166 0.836 0.045 0.121 ND ND
4.07 18 81.5 42.1 143 0.692 0.095 0.023 ND ND

% ND: non—detected
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Table 3. Recovered Alum quality by changing pH

pH gFe/kgAl | gMn/kgAl | gZn/kgAl | gCr/kgAl | gCu/kgAl | gCd/kgAl | gPb/kgAl
1.56 81.3 15.8 1.600 0.039 0.146 — —
2.12 58.1 14.0 0.669 0.046 0.143 — —
3.05 495 124 0.626 0.034 0.091 — —
4.07 516.6 175.5 8.490 1.166 0.282 — —
% ND: Non-—detected
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Table 5. Result of Jar Test by using recovered Alum and Commercial Alum

Alum dosage floc. Finished water quality
CA RA | condition| pH | Tubidity| Al Fe Mn Zn Cr Cu Cd Pb
(178 (/0) (NTU) |(meg/¢)|(mg/? )|(mg/¢ )|(mg/¢ )|(mg/¢ )|(mg/f )(mg/¢ )|(mg/¢)
20 good 7.01 <1 ND | 0.001 { 0.002 | 0.039 { 0.001 | ND ND ND
16 100 ” 6.96 <1 ND | 0.001 | 0.007 | 0.037 | 0.001 | 0.007 | ND ND
14 200 ” 6.94 <1 ND | 0.003 | 0.009 | 0.037 | 0.001 | 0.004 | ND ND
12 300 " 6.94 <1 ND {0.001 | 0.016 | 0.027 { 0.001 | ND ND ND
10 400 " 6.94 <1 ND | 0.002 | 0.019 | 0.039 | 0.001 | 0.003 | ND ND
500 n 6.93 <1 0.079 | 0.001 | 0.015 | 0.046 | 0.001 | 0.003 | ND ND
raw water 7.12 2.0 0.049 | 0.016 | 0.005 { 0.019 | 0.001 | ND ND ND

% CA : Commercial Alum. RA : Recovered Alum. ND : non—detected.
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Table 6. Cost effectivness for Alum recovery and reuse at 220,000m*/day treatment

Present Case Alum recovery Case
Parameter
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