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Abstract

Ae=EAd)

The overall objective of this research was to find out the role of rapid mixing conditions in the species of
hydrolyzed Al(lil) formed by different Al(lil) coagulants. When an Al(lll) salt is added to water, monomers,
polymers, or solid precipitates may form. Different Al(Ili) coagulants (alum and PACI) show to have different
Al species distribution over a rapid mixing condition. During the rapid mixing period, for alum, formation of
dissoived Al(i1l) (monomer and polymer) increases, but for PACI, precipitates of A{OH)g, increases rapidly.
Also, for alum, higher mixing speed favoured Al(ill) polymers formation over precipitates of Al{OH)y, but for
PACI, higher mixing speed formed more precipitates of A{OH),. At A/D and sweep condition, both
Al{OH)3, and dissolved Al(lll} (monomer and polymer) exist, concurrent reactions by both mechanism

appear to cause simultaneous precipitation.
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Table 1. Aluminum reaction vs. time scale

Reaction Time scale
Al(H) monomer adsorption <0.1
Al(tll) polymer formation and adsorption G.1t01
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method)
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Table 2. Chemical characteristics of Alum and PACI.
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Conc.{mol/L) Ala Ab Al
Alum 0.25 92% % 5%
PAC! (1=2.2) 0.1 15%  832% 18%

Al,: monmeric Al, Al,: polymeric Al, Al.: precipitate Al
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Fig. 1. UV absorbance versus ferron reaction time under various
rapid mixing conditions.
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Table 3. Chemical characteristics of Al(ill) hydrolysis species formed after  rapid mixing using a pure water

Al (%) Aly(%) Al (%)
Alum PACI Alum PACI Alum PACI
=1
GT=5,000 28.3 287 65.0 18.2 6.7 53.1
GT=15,000 320 28.1 64.4 19.4 37 52.6
GT=30,000 31.0 27.8 64.4 19.3 46 529
=550/
GT=5,000 317 285 63.2 11.3 5.1 60.2
GT=15,000 204 28.3 65.3 124 53 59.3
GT=30,000 306 278 64.6 124 48 59.8
G=800/sec
GT=5,000 31.0 27.8 61.8 15.9 71 56.3
GT=15,000 208 308 63.5 15.0 6.7 54.3
GT=30,000 30.3 333 60.0 14.3 9.7 524

*Al,: monmeric Al, Al,: polymeric Al, Al precipitate Al

OH
MONOMERS | , | POLYMERS
.
H’ OH

\\o

Fig. 2. The schame of Al(IH) polymerization and precipitation.
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Fig. 3. Effect of mixing intensity on the reaction with ferron
during rapid mixing period (for alum). ‘
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Fig. 4. Effect of mixing intensity on the reaction with ferron
during rapid mixing period (for PACI),
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Table 4. Chemical characteristics of Ai(ill) hydrolysis species formed after rapid mixing using a raw water

Al (%) Al (%) AL(%)
Alum PACI Alum PAC! Alum PACI
G=150/sec
GT=5,000 28.7 26.7 455 69.9 258 34
GT=15,000 30.3 272 58.2 701 115 27
GT=30,000 294 27.8 57.9 69.4 127 28
G=b50/sec
GT=5,000 285 270 64.1 64.1 7.4 8.0
GT=15,000 30.0 273 68.3 63.8 17 89
GT=30,000 29.0 277 65.5 62.6 5.5 9.7
G=800/sec
GT=5,000 34.0 28.2 65.5 46.7 05 25.1
GT=15,000 30.3 28.3 69.4 49.7 0.3 22.0
GT=30,000 303 28.9 68.3 52.9 14 18.2
*Al,: monmeric Al, Al,: polymeric Al, Al;: precipitate Al
10 9 » 100 : -
, S Loveec (aT1500 Sweep condition o 150isec (GT-15000)
AJD condition v  150/sec (GT=30000) v 150/sec (GT=30000)
08 v 550/sec (GT=5000) 08 v 550/sec (GT=5000)
i m 550/sec (GT=15000) g ®  550/sec (GT=15000)
D 550fsec (GT=30000) O 550/sec (GT>30000)
@ 800/sec (GT=5000) @ 800/sec (GT=5000)
2 o P o) | g o - 2 s
5 Dissolved Al & Dissolved Al
04 0.4 B oo
anuﬁgs S50/sec vy
0.2 4 02 %00 28570
YV x 800/sec O%vagﬂu 00000000
0.0 Broen v T T T T 0.0 Zyen, T - v v v
] 500 1000 1500 2000 2500 [} 500 1000 1500 2000 2500

Reaction time (sec)

Fig. 5. Effect of the intensity of mixing during rapid mixing on the
ferron test (at A/D condition).
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Fig. 6. Effect of the intensity of mixing during rapid mixing on the
ferron test (at Sweep condition).
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MRl Ee] EHAEAT alum §HA L] BS @
& pHel ¥t ¥& pHlA JAE e Al
%2 AOH), 7} Z718he %S Bt IWdE
o wEAE & 3 AFFAA aWFE} FF
2 AAE P9 ADZES AOH), 7t A=
w7 B¥Ho] glon 53 sweep 2ol ul3tq
AD zAGA &34 A 7trERFol o ol
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