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Synthesis of Antibiotic Red Reactive Dye and Its Dyeing Property
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Abstract —The antibiotic reactive dye was synthesized by coupling of reactive chromagen with diazotised
silver sulfadiazine for an antibiotic property. The highly reactive MCT(monochlorotriazine) and DCT
(dichlorotriazine) type functional groups which have heterocyclic ring and moderately reactive VS-type dye that
has good dyeability were used for reactivity. The synthesized antibiotic reactive dye is expected to impart the
antibiotic function with high durability on cotton fabric only by one-step dyeing process without further

finishing treatment.

The synthesis of antibiotic dye was easily proceeded through diazotisation of silver sulfadiazine and
coupling with suitable chromogen. The dyeability of synthesized dye for cotton fabrics was excellent and the
dyed fabrics showed good level of lightfastness, resistance to washing and rubbing. The antibiotic tests
revealed that the dyed cotton fabrics with the synthesized dye had very good antibiotic properties.
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Table 1. Added amount of salt and alkali

Dye conc.(% owf) |Glauber’s sali(g/ ) |Na.COs(g/ #)
0.05 3~5 5~10
0.1 3~8 5~10
05 15~25 10~15
L0 25~35 15~20
2.0 40 ~50 20
3.0 50 < 20

ashifig  soaping washing

TT1TT |

scouring agent
o o Skl 1t

Scheme 1. Dyeing profile of pale shade dyeing.
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Scheme 2. Dyeing profile of medium/heavy
shade dyeing.
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where, K : absorbance coefficient of dyed material
S : scattering coefficient of dyed material
R : reflectance
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Fig. 1. Dilution method of inoculation bacteria.
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Fig. 2. Calculatlon method for bacteria number
before shaking.
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Fig. 3. Calculation method for bacteria number
after shaking.
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Fig. 4. IR spectrum of synthesized antibiotic red
reactive dye.

J. of the Korean Soc. of Dyers and Finishers, Vol. 16, No. 2(2004. 4) / 89



20 BolAl - A AES.

0.24
022
0.20
0.18
0.18
0.14
012

ombance(Au)

2 010
008
006
004
002

om0 i I
L

2m0 300 400 500 00 700 h |

Wavelength (vm) e e

Fig. 5. UV spectrum of synthesized antibiotic Fig. 6 HPLC chromatogram of synthes1zed anti-
red reactive dye. biotic red reactive dye.
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Scheme 3. Structure of antibiotic red reactive dye.
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Scheme 4. Diazotization reaction of silver sulfadiazine.
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First condensation compound
Scheme 5. The first condensation reaction between H-acid and cyanuric chloride.
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Antibiotic monofunctional red reactive dye
Scheme 6. Coupling reaction between diazonium compound of silver sulfadiazine and first con -
densation compound.
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Antibiotic polyfunctional red reactive dye
Scheme 7. The second condensation reaction for antibiotic polyfunctional red reactive dye between
monofunctional red reactive dye and sodium 4-aminophenyl- Bsulfatoethyl sulphonate.
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Fig. 7. LC-Mass of synthesized antibiotic red Fig. 8. LC-Mass of synthesmed antibiotic red

reactive dye.
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Fig. 9. Build-up property of antibiotic red re-
active dye.
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Fig. 10. Liquor ratio dependence on synthesized
antibiotic red reactive dye.
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Fig. 11. Alkali sensitivity of antibiotic red re-
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Fig. 12. Salt sensitivity of synthesized antibiotic
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Washing | WAcPPACCA 344444
Crocking dry 4
wet 3-4
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Table 3. Results of antibacterial test

Dye concentration(%) Reduction rate(%)
0.1 22.3
0.3 74.3
0.5 99.9
1.0 99.9
2.0 99.9
3.0 99.9
After washing 99.9

Table 4. Results of Minimum Inhibitory Con -
centration test

Classification Staphylococcus Klebszel@
aureus pneumoniae
Concentration 1~10 10~100
(ppm)
4. 4 &

gt 71EAE 7l kA AEE Alx3
2J5lo] S AUA| R silver sulfadiazine-2- A1 A 513, ©]
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1. Sulfax] WA Z de] AFEE 3l& silver
sulfadiazine-2 Tjo}zx3s}t vl-So] Lo]sle] on]
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