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Synthesis of Blue Acid Dyes having Antimicrobial Property and its
Application on Nylon Fiber
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Abstract— Sulfadiazine and silver sulfadiazine are well-known bactericidal agent routinely used clinical settings.
Antimicrobial acid dyes were synthesized by introducing sulfadiazine or silver sulfadiazine and applied on nylon
fabric. The Chemical Structure of the Synthesized dyes was identified by HPLC-mass. The dyeability of
synthesized acid dyes for nylon fabric was similar to commercial acid dyes. Resistance to washing, rubbing and
lightfastness were good. Nylon fabrics dyed with synthesized acid dyes had good antimicrobial properties.
Durable antimicrobial properties after 20 times washing have shown good result that reduction ratio of colonies
is 99.9 %. Mixed dyeing were carried out using commercial acid dyes(leveling type) and synthesmed dyes. The
mixed dyeings have also shown good antimicrobial properties.
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Scheme 1. Reaction scheme of the blue acid dyes having antimicrobial property.
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Fig. 1. Mass analysis of syl ed dye(Blue 1).
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Fig. 2. Mass analysis of synthesized dye(Blue 2).
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Fig. 3. The effect of pH on dyeability of antimicrobial

acid dyes on to the nylon fabrics. (Dye ; 3.0% ow.f.,

Lig. ratio ; 1:20, Dyeing Temp. : 100°C, Time ; 40min)
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Fig. 4. The effect of dyeing temperature on dyeability
of antimicrobial acid dyes on to the nylon fabrics. (Dye
; 3.0% owf, Lig. ratio ; 1:20, pH 4, Time ; 40min)
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Table 1. Color fastness of antimicrobial acid dyes on
the nylon fabrics (Dye ; 5.0% ow.f., Lig. ratio ; 1:20,
Dyeing Temp. : 100C, pH 4, Time ; 40min)

Table 3. Reduction ratio of colonies on the nylon
fabrics dyed with antimicrobial acid dyes

Reduction ratio of colonies (%)

Color fastness Antimicrobial acid dyes Dyes :
Blue 1 Blue 2 (1% o.w.f) Staphylococcus  Klebsiella
Change in color 4-5 45 aureus preumoniae
Acetate 45 45 No laundering 99.9 9.9
Cotton 4 45 Blue 1
Washing Nylon 45 45 20 times laundering 9.9 99.9
Staining
PET 45 45 No laundering 9.9 99.9
Acrylic 45 45 Blue 2
Wool 45 45 20 times laundering 99.9 9.9
) o 5 4-5
Rubbing Staining Table 4. Dyeing behavior of synthesized acid dye(Blue
Wet 5 45 2) compared with commercial acid dyes
Light Change in color 4 4 Time of half

Table 2. Minimum inhibition concentration of anti-

microbial acid dyes (O : the extinction of bacteria, A

: undistinguishable, x : the survival of bacteria)

Concentration of antimicrobial
acid dyes (ppm)

Rate of dyeing

Dyes (%/min) dyeing (t1/2)
Tectilon Blue 197 25 min
Blue 2 1.91 25 min

Dyes  Bacteria
1000 500 100 50 10 5
Staphylococcus O O A x x x
aureus
Blue 1 .
Klebs1ell.a O A x x x «x
pneumoniae
Staphylococcus O 0O A x x x x
Blue 2 I(Tu;seulsl
ebsiella o~
pheumoniae
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Table 5. Reduction ratio of colonies on the nylon
fabrics_dyed with dye mixtures

Reduction ratio of colonies (%)

Dye mixtures
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aureus pneumoniae
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