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Polyamine was synthesized for the drinking water treatment. Polyamine was produced by the two step
polycondensation of dimethylamine(DMA) and epichlorohydrin(EPI) and its properties were characterized.
The effects of mole ratio of [DMA]/[EPI], reaction temperature and reaction time on synthesis of po-
lyamine were investigated. Polyamine flocculant was applied to Nak-dong river raw water to examine its
efficiency in reducing turbidity. The synthesized polyamine was effective as flocculant for drinking water
treatment. The addition of 1 mg/L of polyamine flocculant caused the reduction of 50% PAC

{polyaluminijum chloride).
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Fig. 1. The Schematic diagram of synthesis e-
quipment.
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Fig. 2. Viscosity studies of commercial polyamine
(Superfloc 577C).

o

2xshgict. o|FA AU 7S] nEA A gt
co guls) Aoz Y et pel ngHE

(Intrinsic Viscosity}& 7-& 4 it}
t
Ny = L -1= T_l

Ny [

( n1=tim ( = ]
1714, N, : B E(specific viscosity)
o = v Hx
to : = S0 2 AR FHAL, sec
7} : 2/ Z(intrinsic viscosity)
c :mEx gde) ¥x, g/dL
2 WAEE FEZ UYL 0% FEo v
plotdtel T34 2N (c=0)22 24t3ld nHIHEE
73 % glt}. o] % Hugginst vIH £9} 1-f3 %ot
AR FAAE opgst 3ol AlAlst lchle st
1992).

’Lp

=[ n]+K[nJe

2.3 23 A3

dEseAe BgeR A4S AAsled pHe} &
©8 28w AFE 114 6709 wE el 247 P
PACS} 822 A B FA| o F4]3F F4 vk 180
rpmel| 4} 1 %, 2t<4574F 50 rpmell4] 10 ¥, 183
Q% 20 $0 2 Jar-test A& et 12w, AR
Ne A HEE EH3H AU} Jar-testere
Phipps & Bird stirrer(model 7790-400)5 A}8-3}<1
i, pH¥ ATI Orion PerpHecT Meter(model 350), &

410



Polyamine ¥z} $3lAle] A3 Abeaia)o &

%+ HACH(model 9200N)2 z}7} 2Aslic). A& o
Al4-3} polyamineA] At 722}-83 A& ©|F Cytec
2}e] Superfloc 567C(AHE", 213k 10,000), 577C
(&, ¥k 100,000)9} £ o7l 4 A% po-
lyamine#} Kufloc 100AE A}-8-3}%q ).

3. 2% 4 2%

3.1 2 EA-AA A

3.1.1 A XASA A A &4

TEASAA Y EAERE 2] YA BRES
ZAH L2 ¥ ¢ Qe HHLAH Y § ALEsie
TgAH 322k 14H TS 2Asled ). Polyamine&
ofol 9] A3E sz gloenz UdHd F/HEE
£l 2 A}83 o] Huggins equationdl] 23} plote] &
olAz} gerp2 mEAy sHA 2 Qe ool Hsle
2 %¢-E A A7) $5td NaCl 444§ Loz Alg-3)
=), 1 wt % NaCl $840]4 7}% 2 24P &
e 5+ AxchFig. 2). A $AE ¥ A9
2218k 1 wt % NaCl =88 8] Alf3jods] &
Astdct

3.1.2 2 ¥2-HA HH A=A

ujZ AWWAS] Board of Directorr} 199043 64 o
#+2 o &F& & epichlorohydrin(EPI)##}
dimethylamine(DMA)E &% 3} EPI-DMA po-
lyamine?] @A w-5AlL 3§37 FcHMark et al.,
1989).

CH,

N !

i

+Ci "~ i

CHy— CH — CHyCl 4 (CHyNH ———— —f- N — cHen — cn,-]— E
n +

f

CH, OH ‘

|
L WSAIZE 5 olglch 3A
1014 Mg ol PobE di-
methylamine2 £%d 4= 9] v 2 epichlorohydrin
¥ 23] u24¥ 4 9= % dimethylamine} ep-
ichlorohydrin®] &n]= 1 : 098 52 3l 7le] 3
o & Zeld) Fig 3¢ B8] & #3794 2 HAE
E ZA% A9E Jepd At

A 2 k22 % gle]A EPI-DMA polyamine®?]
A B by AYE Eile 2 & WIlA e 2
A ghadwle]l JhA A ags o 4 qlden A4 3
AL o &7 2ol 1 dAloA WEgr1e] £ 8 35C 2
FA A 714 4] dimethylamine-& ¥}-g-7]ol @ 3, ¥}-2-7|
Aol A" 9175 3} epichlorohydring #
Axg B3 dAe $x2 Mo ¥ AA W E
513 B-2¥(total solid contents)e] 50% 7} = A 28
% tjgch 2 AR ubgr e 2 E 8 950 £33
o kg AlFlo g Baizkg FrhAlA 4 ollc) Fig
4ol 2tA] WS- & WMIAAA TRHAHEE S A
5 e gl

AR 2 -3 AL 1dA & 35T/ 5417}

off

10

—@— Lab sample(10A)
—8— Lab sample(20A)

qq'/c [
A7 ™ 20A(Lab Sample)

1 Mole Ratio
! DMAEP! = 1:0.98
a6 [
[ 10A(Lab Sample)
0.155—=>¢ Mole Ratio
[ DMA/EP! = 1:1.025
15 /
0144

14

R S SN SN

Concentration ( g/di. )
Fig. 3. Effect of mole ratio of monomers on viscos-
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Fig. 4. Effect of 2nd step reaction temperature on
viscosity.
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567C.
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Fig. 6. Effect of the dosage of polymeric flocculant.

u] 2 Cytec/\]—-4 577C2} FAE A 100A 25 1 mg/

E 99E o M AA Ege] $3kdct

1%’:2}—"—’9 Aol Fx7t 1 mg/L vlute|d ser} 44
23] zFastchzl 1 mg/L el el e AdAFE gHE /A
o} g5 S A4HA AA= DR AL F4
AN Fe) Zde] P wE8AFAA7 F2E o o
ojxlch. =bep 23t wE2H-gA A7 dotd 71E&9] F3
Zo 23 n¥A FAE doA F5 AAEY AL
e st TS AN AF oJo o A A
= flocS oA slA e 2o g Wl

fl

%

l

4.7 £

PolyamineA]| 59} 2 ¥A-&3 A 43 24 AYH
3} 28]m £7]¢A A PAC, v|Z Cytec AF2) 383}
232 2 A DEASAAE o] Rt dFA] W=

Table 1. Effect of the polymeric flocculant on turbidity removal

Raw Water Quality Coagulant(mg/L] Final Water
q et & PAC Superfloc Kufloc g T
P (NTU) 577C 100A (NTU)
30 0 0 1.0
15 0 0 2.1
7.10 12.3 15 1.0 0 1.2
15 0 1.0 1.3
30 0 0 1.4
15 0 0 2.9
7.38 11.9 15 10 0 L9
15 0 1.0 1.6
30 0 0 1.3
15 0 0 3.4
7.58 9.8 15 1.0 0 1.6
15 0 1.0 1.3
15 1.0 0 1.2
7.48 11.0 15 0 io 12
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