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Abstract—Presented is a new method of manufacturing PAC(polyaluminum chloride) used as flocculant
for water treatments : PAC is obtained through partial decomposition of aluminum chloride hexahydrate at
180C to give basic aluminum chloride followed by dissolving the basic chloride in water. With varying the
extent of decomposition, properties of the solid-state basic chloride and the PAC solution were analyzed.
The IR analysis showed that at an extent of decomposition of 33.4% an absorption band appeared at 980 cm™*
indicating the formation of basic aluminum chloride. The basicity of the PAC solution was observed to increase
with increasing the extent of decomposition. In order to meet the basicity of 45% required for commercial
grade PAC, it was found necessary to have an extent of decomposition higher than 45%. According to the
NMR analysis, both [Al1(H,0)]** monomer and aluminum chloride polymers were present in the PAC solu-
tion. The molar ratio of the polymers to the monomer increased with an increase in the extent of decomposi-
tion. The PAC manufactured by the present method was tested on the water taken from the Kum river.
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Fig. 1. Schematic drawing of thermal decomposition ap-
paratus.
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Fig. 2. IR analysis of basic aluminum chloride.
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Fig. 3. AH{'H} NMR spectrum of the PAC solution(ex-
tent of decomposition, 52.0%; ALLO; content, 9.5
wt%).

2.5 T T T

2.0} J

1.0

Molar ratio of poly/mono

0'5 L Il | 1
20 30 40 50 60 70

Extent of Decomp., %

Fig. 4. Molar ratio of polymer to monomer vs. extent of
decomposition.
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Fig. 5. Change of basicity of PAC with extent of decom-
position.

Table 1. Experimental conditions for flocculation test

pH of water as received 7.3
Turbidity of water as received, NTU 88
Temperature of water, T 180
Amount of flocculant added, g/L 0.05
Mixing condition of flocculant

impeller speed, rpm 300

mixing time, min 1.0
Flocculation condition

impeller speed, rpm 30

retention time, min 20.0
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Fig. 6. Change of turbidity with time due to settling of
flocs.

we} 25 ccd] B2 A3t &H5E 348 254, Fig 6
oA B ule} o] Lol o8 AAR floco] 158-¢)
Asbd B2 u)o]H svictel rletoks AL & &
Fl1=

4.4 £

Astdn FrEES FE dEAA 9714 I3
U HE e F oA E Bl $lgoR2y dFuy g
2 8.4-134 wt%, 97]% 15.0-67.5%2] PACE A| =3}
ok B3l & 638%7A H714 Q3Eo] 90T o4
127k o}of] Foll 3 L33}l ot Fa &0] 785%5
ZF713t9& el 3] $ail= 2] Wit PACY o
N=e Ea& gt Frigen 44 PAC 971k 45
% FF& %37 YsiMe Falgo) 456% o]l =
ofof & Agiel B 7ol Alxd PACY F74ES
A 23 Jar test AT 0¥ FHYAHS HHoH
Aol os A" fE-Ee] flocd 158 ool 7}
gleigict. B PAC Az s EEx14E U482
Abgghele AolA g9l sled, gor FiEE
3 A3}t A7t HAuelol ¥ Ao AL

# A

2 ATE AGYEAT A7) Ao e o] T
Hoo A7ulE AYHE ARYE Al A=Ak

HWAHAK KONGHAK Vol. 32, No. 5, October, 1994



746

anEs

1. Halverson, F. and Panzer, H. P.: “Kirk-Othmer En-
cyclopedia of Chemical Technology”, Grayson, F.,
ed., Vol. 10(1978).

2.9, 9w, AR, Y "1eE 4delF 4
3}E Az7E V)", FFA] A4 KR-92-2C-
2, 1992.

3. Ed++4 KS M 1510, 1981.

aistZe M2 H5E 19944 10%

6.

7.

whEed - ol - AR

. T4 KS M 0103, 1986.
. Nakamoto, K.: “Infrared and Raman Spectra of In-

organic and Coordination Compounds”, 3rd ed., Wi-
ley-Interscience, New York, NY(1978).

Naumann, R,, Petzold, D., Paulik, F. and Paulik, J.:
J. Themal Aanlysis, 15, 47(1979).

Popov, A. 1 and Hallenga, K. eds.: “Modern NMR
Techniques and Their Application in Chemistry”,
1st ed., Dekker, New York, NY(1991).



