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Abstract—The antimicrobial activities of the copolymer of N,N'-dimethyl- N,N’-diallyl ammonium
chioride(DMDAAC) and diallyl amine(DA) were investigated. The copolymer of DMDAAC and DA
was prepared by free radical polymerization through an intra-intermolecular propagation mechanism,
ie, cyclopolymerization. The copolymer was, then, reacted with cyanuric chloride for reactivity with
hydroxyl group of cellulose. Cotton {fabrics were finished by synthesized polymer, and their
antimicrobial activities and fastness to launderings were tested.

Dichlorotriazinyl DMDAAC-DA copolymer has MIC value of lppm against S. aureus and 10ppm
against K. pneumoniae. The antimicrobial fastness of the finished cotton to launderings were good
enough to show colony reduction above 70% against S. aureus and K. pneumoniae after 50 repeated
laundering in anionic commercial detergent. Optimum treatment concentrations of the polymer were
05% in cold pad-batch method, and 0.196 in pad-dry method.
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Fig. 1 IR spectra of DMDAAC-DA copolymer
before(A) and after(B) reacted with

cyanuric chloride.
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Table 1. Elemental analysis of DMDAAC-DA
copolymers

Sample N %|C %|H %{C/N

DMDAAC-DA | measured | 7.36 (49.55{10.79/6.73
calculated| 8.8 {59.01| 991 |6.71

Dichlorotriazinyl| measured | 7.57 145.15) 9.41 |5.96
DMDAAC-DA | calculated|10.54|57.41| 9.2 |5.45
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Fig. 2 Antimicrobial(S. aureus) fastness to laun-
dering for cotton fabrics treated with
triazinyl DMDAAC-DA copolymer by
cold pad-batch method.
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Fig. 3 Antimicrobial(X. pneumoniae) fastness to
laundering for cotton fabrics treated
with triazinyl DMDAAC-DA copolymer
by cold pad-batch method.

—1
—@— After reacted with cyanuric chloride (0.5%)
100 - —i— Before reacted with cyanuric chioride (0.5%)
m_
3
N
k]
w_
%
o 20
0_
‘20 T T T T T T
0 10 20 30 40 50
Laundering times

Fig. 4 Antimicrobial(S. aureus) fastness to laun-
dering for cotton fabrics treated with
DMDAAC-DA and triazinyl DMDAAC-
DA copolymer by cold pad-batch method.

2} chlorine 9 &} 35~407TC, 23k 80~85CAH =0l
A g g A =2 $49 cyanuric $& X

378 / BEFEM LA Fl1E F63190. 12)

TR

e

ste 182 2A4Y FFAE 0THEY A2
A% cellulose’d ot 28 THEATFE Fdsk= A

oz Nztgr

3.4 Pad-dryol] 2|8l dichlorotriazinyl DMDAAC-
DA copolymerX{2| HE|Z2| 874 U ME
L4

Fig. 59 6 @4 € SoA= #H9g¢ §F 100T
dlA Az o dFAE BAEY FF WA
g2 Jehd RS Staphylococcus aureus™
Klebsiella pneumoniaes XN3uAToz I
Sol A AwkAlAle] <3 10, 30, 503 A AF
o) FFAE FAA A FEA w2t YERIN
t}. Cold pad-batch® o2 ¥ Alg% w37t
g AegAdE AR FR 0005%7HA] F FAE
o th3ll BF 5%l TRAEE Hola jle
o, gol2A duAAR 503 AEgE B9
AAH oz F7AE0] BolAU YA AR5
7} 0.1%7+ A Staphylococcus aureusol W3] 70%
ol4}, Klebsiella pneumoniaes) 3} +& 80%°]
Aol #7AeS Vel vt ©elA pad-dry
Yoz A ZA$9 A AMETET 01%=E
319t} o]= cold pad-batch®golAlel A A&
59 05%ET ¥ 322 10CE ARHE
FANA  FAl EANQ  cyanuric®e] 23t
chlorine® B3 FHR#ZEAEE AT 5 glo] E&
FEEE B2 958 74 2 AgiFEE o
e Row FAYY 2AZ pad-diyHoz
HEg A|ZE0] cold pad-batch’B 2.2 Had A
go w3 Aoz Mg dig Tl F2
28 ¢ 5 Utk

Fig. 72 cyanuric chloride®} ®Hg-AF¢]
DMDAAC-DA copolymerE pad-dryBell <}3l
01%2 A HWAE A5 Mg & I
AW3tg vebd Aolth Cold pad-batch™d ol 4 ¢k
obAIAE cyanuricE S 7HAR] B ALels
ded By o Aol dig WrAdE A
8 7147 Z&A T cyanuric®e] =4 wE @
He] THAFe] A UTFAHe] A&PE &
T 3ok



Allylamine} @&l 4 2 2 FFAY) 8¢ ) 41

Reduction of colonies(%)

20

¢OBOPDO

-40

4] 10 20 30 A0 50
Laundering times

Fig. 5 Antimicrobial(S. aureus) fastness to laun-
dering for cotton fabrics treated with
triaziny]l DMDAAC-DA copolymer by
pad-dry method.
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Fig. 6 Antimicrobial(K. pneumoniae) fastness to
laundering for cotton fabrics treated
with triazinyl DMDAAC-DA copolymer
by pad-dry method.
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Fig. 7 Antimicrobial(S. aureus) fastness to laun-
dering for cotton fabrics treated with
DMDAAC-DA and triazinyl DMDAAC-
DA copolymer by pad-dry method.
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