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Abstract: Aluminium based inorganic flocculants are extensively used in this country in the removal of fine particles present in the raw water for
the production of drinking water. These inorganic flocculants, however, have potential hazard of high residual aluminium ions in the treated waters,
which is known to be one of the reasons of alzheimer’s disease. Inorganic flocculants alone are sometimes incapable of treating water when there
are excessive turbidity in the raw water sources due to flooding. A polyamine type polymeric flocculant has long been used to treat raw water in
the drinking water production in the European countries and United State of America. The optimum reaction conditions such as mole ratio of
epichlorohydrin(EPD) to dimethylamine(DMA), reaction temperature and time for each stage for the pilot scale preparation of polyamine from
EPI-DMA was studied in this work. The variation of intrinsic viscosity and flocculating efficiency in the water treatment of the synthesized
polyamines were evaluated. The residual materials after polymerization reaction were analyzed by gas chromatography to study the effect of
variation of reaction conditions.
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Scheme 1. Synthesis of polyamine flocculants.
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Table 1. Intrinsic Viscosity and Residue Content with Varying Monomer Mole Ratio
EDP#01 EDP#02 EDP#03 EDP#04 EDP#05 EDP#06
Mole Ratio [DMA:EPI] 1.0 : 090 10 : 0% 1.0 : 098 1.0:10 10105 1.0: 11
Intrinsic Viscosity 0.0676 0.0007 0.0014 0.0660 0.0552 0.0362
[dL/g]
RESIDUE [ppm]
EPI 0 0.385%0.008 378%£0.095 26.83+0.09 52.86£0.72 96.84+0.05
Glycidol 0 2011028 19120035 3.88%0.28 860=0.75
DCIPA 3171£1518 109.43+7.35 836631338 2134£220 2098+20 39451220
DCP 698001 1143057 1759%1.92 41.6510.32 62.331091 104.15+267
CPDO 0 1175 61.74 107.33 140.12 210.70
g3 1 g*—‘l 500 mL 3] &2k Hd § ovlo] 49 241 LN a on o
oA e spiked solution& w7 Ay 2 EFER S e CH— cH,
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Table 2. Intrinsic Viscosity and Residue Content with Varying Reaction Time
EDP#07 EDP#08 EDP#03 EDP#09
Reaction Timefhr} . . . 7:3
(Step. : Step2) 13 8:3 5:3 '
Intrinsic Viscosity [dL/g] 0118 0.118 0.0914 0.0787
RESIDUE [ppm]
EPI 0 0.823£0.03 3.78£0.0% 11.71£142
Glycidol 0.23%0. 2.26£0.70 2.01%+0.28 092£0.05
DCIPA 6.86£1.29 221.55+7.06 836.63+£358 1779£111.00
DCP 263£0.22 11.06£2.09 1759£1.92 28.7612.26
CPDO 993 61.74 85.02
Table 3. Intrinsic Viscosity and Residue Content with Varying Reaction Temperature
EDP#10 EDP#11 EDP#08 EDP#12
Reaction Temp.[TC] . . . .
(Stepl : Step?) 10 : 90 20: 90 309 40 1 0
Intrinsic Viscosity [dL/g] 0.149 0.129 0.118 0.0954
RESIDUE [ppm]
EPI 0 0.337£0.0165 0.823%0.03 0.65£0.261
Glycidol 1.9410.0450 1.83£0.0195 2.2610.70 2.16%0.0640
DCIPA 23.74=0.550 56.351+0.035 221.56%7.06 266.8715.220
DCP 23810235 5.59%0.205 11.06%£2.09 24.43%+0.520
CPDO 2370£151 33.90x5.66 993 87.13+10.88
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