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Minimizing of Residual Aluminum in Water Treatment Process

Abstract

Use of aluminum salts as coagulants in water treatment may lead to increased
concentrations of aluminum in finished water. Aluminum is a suspected causative
agent of neurological disorders such as Alzheimer’'s disease. The objective of this
study was to examine variation and minimizing in residual aluminum concentration
during water treatment process. The aluminum sources at Bokjeong Water Plant
were present naturally aluminum in the raw water and derived due to use of PACS
as a coagulant. Much of the raw water total aluminum were in particulate and sus-
pended aluminum.

In this study was compared the optimize condition to minimize the concentration
of residual aluminum using Jar-test with the various coagulants such as alum, PAC,
PACS. The results indicated that PACS was more effective than alum, PAC and in-
sufficient or excessive alum, PAC, PACS addition led to increase residual aluminum.
Adjustment raw water pH 6.5~7.0 before coagulation using PACS was capable of
minimizing total and dissolved aluminum.

Thus it is important that the optimal dosage of coagulant and the optimal pH ad-
justment before coagulation can decided to minimize the concentration of residual

aluminum in treated water.
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fate), PAC (poly aluminum chloride), PACS (poly aluminum chloride silicate) & ©]-&3}
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Table 1. Characteristics of each coagulants

ltem alum PAC PACS
Chemical
Aly(SOy)3,18H0 [AlL(OH)nCl6-nlm AL(OH)n(Clx-n] (SiOz)m
fomula
Al203 17% 17% 17%
pH 30 o4 35 ~ 50 30 ~ 50
Optimum pH N _ N
limit 55~85 60~90 60~90
Ay £ 244 gHoes n|gAlel AxHo] e
Appearance Mﬁ} ge g7 BHF A4 ] .

3. Jar—tester (Tops AR—300 Jar—tester)
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4, F=ddET=opd343 5 A|(ICP : JY138ULTRACE, JOBIN-YVON)

2 dlole AR

aie] Fhssta

# )
AL FAFE en, FRZ3FYE7F 160 - 800nmo] ™ %/‘] =

_‘56_



AEIAZ $F3ltt. SAHAEEHYYE YWon carrier gast B2 ol22S A}
L3}

€ Letterman®} Driscoll'”ol ¢jsf ot whfoz Hxelst] & 4F
g, S84 4FvE, AN €RvES R Eetzv EREAR 9
396.152 nmell A SAstATh FLFUES AR 30 mLE EZ=d Ad e ¥
conc-HNO3E 0.05 mL %ol pH 2082 3o 2415 FA48ith &84 ¢4+
& AEZE 045 pm membrane filter2 AAdA3H ATA] XS ofd
d & oqd 30 mLE ARE SHTh
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A5 Gxrt FAA 5EE FAAY 20039 119 5E 20043 397HA] Ao &F ]
FE5EE 0.08 mg/LeA 1.110 mg/L2A4 H¥ 0358 mg/LIX" 18E ¢ FUo
2 Hy 9%t 338 NTUSY 2003d 9€9) o 4FHETET 2092 mg/L2A A&
93] =th 20039 9€el 4FHlEEEIF B olfE HELE I 34E 1¥
= 457t AFF fAHAM ESF dFem FHEHo dW EFHFel HlE]
o &&HNY] WEolH, =T trleger AT /\PH-%4 9o pH 550]5H<]

A4 Hi dFEFEE 0063 mg/LEAM A5 Hd %}—Erﬂl‘ﬁ%_‘,:_ 0.358 mg/L
Boh AAHor we ARE Uedlon, ol HEES ¢Fvwe wAY gk %
LAFLFrE H2E AT FrAgriedd 22 5ol A% Aoz Asdn

F 45vEd 4 BIFEE FigldAst o] 9471 0358 mg/L, €3} &3

T 1941 mg/L, IAA FEF 0268 mg/L, 3 0070 mg/L, 2T (F)= 0.063
mg/LEZA &HA7 F9E F floco]l FAEHPAM &3} - 35T Aol s of 544

3
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Fig. 2. Variations of total,
process.

Sampling Locations

Fig. 1. Variations of total Aluminum in water treatment process.
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Jar-testAl % 9.1 NTU, & 8 T, pH 7.7, &7l8l= 45 mg/L, & €F7¥ 0.349
mg/L, €&4 €¢FvF 0036 mg/L 95E SHAE Jar-test ¥ HE EFUF
AFeEE HeEbUth Fig. 39149 2ol alum, PAC, PACS F¥%5=E Z44 EF 10
15, 20, 25, 30, 35 mg/LE FY3te] Jar-testd ZF alume 30 mg/LE FAYS

=7F 0432 NTUZAM B2 AA&o] F3toer, PACY Z%< 25 mg/LY o H=7
0.335 NTU, PACS= 15 mg/LellA B2} 0219 NTURA 247t 8= AAZE S0
FUd

3.5
3
2.5
D 2
E..(
1.5
Z
1 T
ﬁ\\ o~ ——— <t/‘
0.5 e e s
0
i0 15 20 25 30 35
Alum 3.422 1.015 0.741 0.565 0.432 0.558
—# - PACS 0.624 0.219 0.275 0.503 0.569 1.114
—E— PAC 0.797 0.465 0.422 0.335 0.601 1.073

Coagulant dosage (mg/L)

Fig. 3. Residual turbidity by coagulants dosage.
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Aluminum (mg/L)

0
10 15 20 25 30 35
—-—ALUM 0.714 0.501 0.454 0.432 0.345 0.369
—3%—PACS 0.407 0.311 0.337 0.591 0.881 2.97
—#— PAC 0.485 0.332 0.322 0.41 0.723 1.92

Coagulant dosage (mg/L)

Fig. 4. Residual Aluminum by coagulants dosage.

Fig4d|A el Zo] &Fn|FA
PACS® A$v #=AAE A HAFY5E 30 mg/L3 15 mg/LolA 247 0345
mg/L, 0311 mg/Lollx PACS A$E gxAAgo] 7PF £& 25 mg/LolA Bt o
2o 20 mg/LolA EFEuEEE7F 0322 mg/LE 7P @A AFEA) olEd Axzm
B o} PACS7I FUZo] 71 HowM 2F €8x 2 IF EFugs=rt 7 9%
. PACE %5 g9 2F 4FvEsert Hu3 w@gkovt PACSH Hlg] 9%
7} 5 mg/L~10 mg/L. o ¥ Alum® 73-¢ PACS| Hl&| 2 d5gEddA F
@ol 15 mg/L ¥ o AFLFFEE FEEZE PACY PACSET} E9ith

w2bA 3F9 $XAS PACSZE 74 AL 4oz gxet dFulF FHidd lofA
7Hd &3A AL, PAC
9 IAFLFHE TEE 2
PACSY] o]&o] A4 F WREFEsE A

Jar-testol] 23+ alum, PAC, PACSY &Adeid ¢FngE
AA 2F FYFE 10 mg/LoAA 35 mg/L7HA '
L2 BB EAEAY (Fig. 5-7). o8t 2942 & o $dA= T2 F/4 €57
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Fig. b. Variation of total, particulate, dissolved aluminum by alum dosage.
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Fig. 6. Variation of total, particulate, dissolved aluminum by PAC dosage.
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Fig. 7. Variation of total, particulate, dissolved aluminum by PACS dosage.
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(2) pH 24| % &&E4H IFuw 23 Yo
APZERFe 22 AEE71 A 1 ¢ & ¥ HCIH NaOHE pHE 56, 6.0, 6.6, 7.0,
76, 86, 89, 952 ZA3 ¥ PACSE F22 T2 FYsd F5 18 200 rpm 30,
FEIW 50 pm 10¥ B E3h- $FAA 1N AA F 455E AAste] Prst
FRUES SRS
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Fig.8o| X ¢} o] ¥+ pHE SOM 967k =43 & PACS 13 mg/LE Y34
FU 23 g=AA7 7P L& pH HHE 72EA —8—@-%‘.%1 % pH 703 €=
0564 NTU, % ¢FuEsET 0265 mg/l, 8&4 €F7E2 0031 mg/L ot =
g pH 769 AT} E HE+ 0591 NTURA Hlnd F3stPAT pH 72 4o B}t &
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=4 Turbidity 0.671 0.655 0.601 0.622 0.564 0.591 0.660 0.728 2.134
B Dissolwed-Al| 0.014 0.005 0.012 0.017 | 0.031 0.061 0.069 0.162 0.293
—#— Total-Al 0.180 0.154 0.138 0.141 0.265 0.393 0.434 0.521 0.899
pH

Fig. 8. Effects of pH adjustment on turbidity and aluminum removal.
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