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Poly(DADM) was synthesized for the drinking water treatment. Poly(DADM) was produced by the free
radical polymerization of diallyldimethylammonium chloride(DADM) monomer and its properties were
characterized. The effects of monomer concentration, initiator concentration and reaction time on syn-
thesis of poly(DADM) were investigated. Poly(DADM) flocculant was applied to Nak-dong river water to ex-
amine its efficiency in reducing turbidity. The synthesized poly(DADM) was effective as flocculant for
drinking water treatment. The addition of 1 mg/L of poly{(DADM) flocculant caused the reduction of 50 %

PAC(polyaluminium chloride).
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Fig. 1. Synthesis of poly(DADM) flocculant.

methanol ¥ acetoned HAb3}33d(F)9] AltF&
ALg-3tl ek, 4% poly(DADM)S) A X ¥ ZE ¢35t
"] CytecAte] poly(DADM)A] AH4-F w82} ¢34
]l Superfloc 587C(Mw=100,000 g/mol, [n}=0.65) ¥
Superfloc 591C(Mw=300,000 g/mol, [7]=0.82)& A}
3ot 28w, A4 A 3] £ vl AYel
deix & 77133(F)2] polyaluminum chloride
(PAC) ¥7] 43 A& A14-3laich. Sludge €4 A Yol
A14-%® funnel(XX10-04704), & 3}%|(poresize : 0.
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du] 0.6 mol% ¥X} t-butylhydroperoxide 7§4] 4|
E 9 896 Mol F, degasing A& AH4-
3], WHgE JE o] EA3e ALE AAz S,
BEE DET F 90ToA 2447} vk-3-& APt
Hhg-o] B ¥ P&l €7l wHg-EL methanold] %
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Fig. 2. '"H-NMR spectrum of poly(DADM) in D,O.
08 ol 2 AH43i4in).
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Fig. 3. Intrinsic viscosity of poly(DADM) changed
by monomer concentration.

¥ S4dx0a doixl Poly(DADM)E methanols]]
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AF AZ7 1 AL T ARAA 49 poly
{(DADM) £ %-& 4git}. o] £9& D,0 £+l Hql ¥
%dojx] 300 Mk 'H-NMR ¥4 A& Fig. 2.9 v}ebuy
slc}. Fig. 2.¢14 3.8 ppmel -CH(1) peak, 3.2 ppm
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poly(DADM)8] {-AH =) viXe Y& A
t-Butylhydroperoxide A4 F5F DADM wiaks
¥ 0.6 mol%E ALY ¥, wHE Fo A B
E 20 ~ 50 wt%=2 W3A)A 90 T4 24 A3 4§
¥ ¥ ¥4% poly(DADM)?] ZHAHEE &AM
D 257} 20 ~ 50 wthz F7-g W AW
poly(DADM)2] %3 %(nl)7} 0.25 ~ 1.13 &} go=
v w-E Fo duA ot FUiEsE 34
poly(DADM)¢] ZHHEMT 2718E & 4 it
(Fig. 3).

3.1.3 /XA Xl @& poly(DADM)S] THH %

Poly(DADM)2] §4 o)A 7N A4 ¥%7} poly(DADM)
o] {HAE PAE %L ZAEIEY. d¥3A &
§ 40 wt% 2 A F, /HAAME A4H" t-bu-
tylhydroperoxide®] %<& DADM &4 oju] 0.2
mol% ~ 1.0 mol%E M3} A1A 90 A 2447t yh-&-
3 ¥ ¥4 poly(DADM)S] zHAHEE ZAlsig o)
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Fig. 4. Intrinsic viscosity of poly(DADM) changed
by initiator(t-butylhydroperoxide) con-
centration.
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Fig. 5. Intrinsic viscosity of poly(DADM) changed
by reaction time(hr).

A% poly(DADM)?] 143 =(n)7} 1.35 ~ 0.459] g
2.2 vt wgE F AAA w27t SHESE ¥
A€ poly(DADM)9] HfH=(n)e F2¢E & 4 3
AckFig. 4).

3.1.4 412 A} 7o) u}E poly(DADM)S] 3 §-H %

A Bel g it A ukg 76 A FAI3) ek
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Table 1. Flocculation efficiencies of PD-a and Superfloc 587C
Raw Water Quality Coagulant(mg/1) Treated Water
Turbidity TOC Superfloc _ Turbidity TOC
pH " (NTU) (ng/ £) PAC 587C PD-a (NTU) (neg/ ¢ )
30 0 0 1.0 2.27
15 0 0 2.2 2.86
0.5 0 1.3 2.24
1.0 0 1.1 2.29
15 1.5 0 1.3 2.05
2.0 0 1.4 1.93
7.01 13.5 3.48 25 0 18 215
0 0.5 1.5 2.37
0 1.0 1.2 2.06
15 0 1.5 1.2 2.34
0 2.0 1.7 2.48
0 2.5 1.9 3.19

Table 2. Flocculation efficienctes poly{DADM)s changed by adding different amount of PAC

Raw Water Quality Coagulant{mg/1) Treated Water
Turbidity TOC Superfloc _ Turbidity TOC
pH (NTU) (ng/ £) PAC 587C PD-a (NTU) (ng/ ¢)
5 4.0 2.38
10 2.9 2.26
15 1.2 2.12
20 1.0 0 1.1 2.40
25 1.1 2.20
30 1.2 2.36
7.01 13.5 .
3.48 5 4.3 2.35
10 3.1 2.79
15 1.4 2.58
20 0 1.0 1.3 2.57
25 1.2 2.11
30 1.2 1.97
Table 3. Flocculation efficiencies of poly(DADM)s changed by pH of raw water
Raw Water .
Quality Final Water
Turbidity (NTU) TOC (mg/1)
Flocculants(ppm) Flocculants(ppm)
Turbidity TOC pH
NT ? PAC(15) PAC(15) PAC(15) PAC(15)
(NTU) (ne/ 1) PAC(15) . 5g7¢(1) + pD-a(l) FACUS)  [s5g7¢(1) + PD-a(l
5 2.6 2.0 1.2 2.67 2.56 2.58
6 1.4 1.5 1.1 2.43 2.84 2.46
7 1.7 1.4 1.4 2.56 2.30 2.69
10.7 376 ¢ 2.2 1.8 1.5 3.13 2.47 2.73
9 3.0 1.6 1.9 3.08 2.85 2.83
10 5.2 4.1 4.8 2.93 2.76 2.85

ol vlA= FYE AR A QA F=8 40 wik
2 nAstw, AAAR A% tbutylhydroperoxides)
X% 8 DADM %3 di¥] 0.6 mol%z nAHY F
90 C A ¥H-2A]7+S 4 hr~24 hr2 W3} A|A 4=
poly(DADM)] ZH#H =& 434l &A1t 4
hr~24 hr2 %7}% o poly(DADM)2] =53 =(In))7}
0.58 ~ 0.762] gte 2 veht kg Al 3te] Frtaleiet
E poly(DADM)¢} n4-AXE vlA3A Z713He #al
¥ % SlglcHFig 5).
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449 poly(DADM) F)4 [n] = 0.61F 7}3l PD-a
A 2g Ad9sto Jar-testE 3 A< U5 A A
FL gt 53 A&L naspy] Q48 ARRE vF
CytecA}l2] poly(DADM)A| ¥z} 2444l Superfloc
587C(Mw=100,000, [1}=0.65)2} Superfloc 591C(Mw
=300,000, [1)=0.82)& A}-4-3}¢]c}.
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Fig. 6. Flocculation efficiencies poly(DADM}s

changed by adding diffrent amount of
PAC.

(— solld line;turbidity, ---- broken line;
TOC, and O;with Superfloc 587C, 0 ;with
PD-a, A:;with Superfloc 587C, V;with of
PD-a at 1ag/ ! level)

GE7} A AZHFRY A 97 F71 $3A
PACE °} 30 ng/ 1 ¥52 A43l7 glvh. Poly
(DADM) 2 ¥4 SAAE F7] $3 Ao st A4
% A% PAC 15 ag/ |, poly(DADM) 1 ng/ | & &3]
o 949 &5 E PAC 30 ng/ ! 8] 52 AHLE A4
(1 NTU)S} $AH8HA 24 & ddes §718
(TOC)e] AA EE&E FAIHA Yelsict. Poly(DADM)
o £ 9odMEe gA" AHFE PD-ar} Superfloc
587C7} &% ¥ #7)& AMA F FEe AN FAE
&S VEdd ¢ 4 J%ivHTable 1).

3.2.2 %7] ¢3 A PAC % poly(DADM) ¥4} -3
A Fxe] 9%

Poly(DADM)®) 5% & 1 ng/ ! 2 A 8}3 PACY
2 W3l 7] Al¥(Table 2)2 3lgich. Table 24
A F A A9 WEA PAC 15 ng/ 1 8] FEeA g=
A8t % 471 E(TOC) A|A Aol FAe]l & & 3l
9it}. Fig., 66l Table 29] A3A}E 2dZ= Yl
=3

3.2.3 94 pHe 4%

271234 $4A41Q PACTHE AH83he A5 949
pH7} Z713te] upe} g} TOCS] AA A &ol U5
pH7} 8 olAtellA = FA 3 Zaste A¥E bl
2l c}. Poly(DADM) ¢34 A& PACS} 37 F4i& A3
922} pH7} 974A) ¥§x9} TOCY AMARE] 4%
£ o4 4 9l%ltHTable 3).
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Fig. 7. Effect of the dosage of poly(DADM) floc-

culant of specific resistance.
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3.3 Sludge ¥4 A ¥

Poly(DADM)3} PACE E£3}4 w3 A d5
5 SAMYY F LAY sludgeE AFLEFAAE o
43lo oJu|AFR)E FEch PAC 2522 33
A2 350 u)sted Poly(DADM)S] H7lefo] 71
4% 249 sludges] o3} H]A T go| Fhste A%
& dehuie] studge @4 £-40] F7HEE ¢ 4 dd
(Fig. 7).
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A A4 2 o] poly(DADM) iz $-A A
9 A, 24 9 $H2 E4d 9 F8F Ade o
47} 3},

(1) DADM %3249 F=§ F7144A +F poly
(DADM)2] 754 =7} 2713 gastge).

(2) JA A2 A}4-% t-butylhydroperoxide®] %l
o] 0 mol% - 1.0 mol%<] 75 =]]zke] F71% ¢
& ZHA =7} st

(3) M- AL 4-24 A F7HA A 1{HH =
27171 BFE o), n4H 2] WS vl A3t

(4) Poly(DADM) ¥} $-3A 1 ng/ ! & HEH2
25 37) ¢AA PACS AmFE 15 mg/ !l F 50%
Fxog AAY 4 s

(5) Poly(DADM) 1 ¥# $AAE F7MF22H
sludge?] o3Hu] AR gto] Ftashe A FE e
o} sludge?] 480 F71EE ¢ + A

2Ae] 2
£ A7 Ayl Al G-7 HEI1EAE AL
A7H) AL Aok sAHRLH oo FA=IYY
o
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