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Synthesis of Antibiotic Red Reactive Dye and Its Dyeing Property

Lee Jin Kim, 'Sam Soo Kim, and Joon Ho Kim

School of Textile, Yeungnam University, Gyeongsan, Korea
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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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: HPAL®] Eclipse XDB C18(4.6 x
150mm, 3.5-1)
acetonitrile : H,O =

Column

Mobile Phase : 55:45

Buffer : tetrabuthylammonium bromide
Temperature : 35C

Flow rate : 0.8nm/min

Detector : 254
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Table 1. Added amount of salt and alkali

Dye conc.(% owf)|Glauber’s salt(g/ ¢ )| Na,COs(g/ ¢ )
0.05 3~5 5~10
0.1 3~8 5~10
05 15~25 10~15
1.0 25~35 15~20
2.0 40~50 20
3.0 L 50 < 20

ashific  soaping washing
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common ‘ de ] 2/3 of scouring agent
dye

salt . alkali L
143 of 143 of B
dye alkaii

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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K/S = (I-R)/2R
where, K : absorbance coefficient of dyed material
S : scattering coefficient of dyed material

R : reflectance
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Reduction ratio (%) = X 100

where,
A : bacteria number per 1mf in flask before
shaking(0-time)
B : bacteria number per 1mf in flask before
shaking(test-time)
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Fig. 1. Dilution method of inoculation bacteria.
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Inoculum  PQ buffer 18~ 24hr, 37

9 mi

Fig. 2. Calculation method for bacteria number
before shaking.
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Fig. 3. Calculation method for bacteria number
after shaking.
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e} L= [

aminophenyl-B-sulfatoethyl sulphoneg- Z3hik-5- A #A
o1F oW 44 W4 YT Scheme T3} 2
o @4 shich o] WS 13 Fako] A ool
silver sulfadiazine& 0.02mole 7}3t2 &%= 40T
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gedme] TRIAS Yoko] AJA F AT
ZA3}-5 Fig. 5 viebisich UV spectrumel] 2] b
o F4upabo] 540nm ¥-Zoll A Ebt= 500~
seonmell A} - peak 7HA T Qo] 4] WHE) 5
o1& oF 4= 911, triazine peak® 280nm ol 4] 41
o s thebdg o 4 lch Qb SR A 3
A vk go] & #elg 93t HPLC #4127
 Fig 60l H}ehloleh, HPLC spectrumel] <] 3} o]
AT PHT rd A BeARe FEE
Scheme 8¢l v}el C.I. Reactive Red 1952] 713} H]
223} okANS u] =4, retention time©] €3} lmin 3 &
o) 7} = A X2 & peaks retention time 6min

Fig. 4. IR spectrum of synthesized antibiotic red
reactive dye.
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Fig. 5. UV spectrum of synthesized antibiotic Fig. 6. HPLC chromatogram of synthesized anti-
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HO HN——( j—N@soZCHZCHzosoSNa

C h;);N g@r\w

NaQ,;S
Scheme 3. Structure of antibiotic red reactive dye.

ChtOm 2o CrdOmes

Silver sulfadiazine Diazonium compound of
silver sulfadiazine
Scheme 4. Diazotization reaction of silver sulfadiazine.

SO;Na

Ci
OH NH2
WSy
OO Cl)I\N/)\CI
NaO03S SO3Na
H-acid Cyanuric chloride
N Cl

at below 5C NN
for 2hrs Y
Cl
Na0sS SOsNa

First condensation compound
Scheme 5. The first condensation reaction between H-acid and cyanuric chloride.

N Cl
SO
4 />—N s—@N NP 7
N
A © + NaO,S SO;Na c

Diazonium compound
First condensation compound

at below 5C
pH 7 for 3hrs

o OHHN———— N5 @
GOy, L
a
Ag © NaO,S so;Na ¢

Antibiotic monofunctional red reactive dye

Scheme 6. Coupling reaction between diazonium compound of silver sulfadiazine and first con-
densation compound.
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Monofunctional red reactive dye

+

HZNO—SOQCHQCH20803Na

Sodium 4-aminophenyl-B-sulfatoethyl sulphonate

l at40c, pH 7

HO HNﬁr YN@—SOZCHZCHZOSOMB

Crys O

NaO3S SO3Na

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—aminopheny1—B-sulfatoethyl sulphonate.

SO,Na OH NH—

SO ~
SO,Na NaO,8
Scheme 8. Structure of C. I. Reactive Red 195.
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Fig. 7. LC-Mass of synthesized antibiotic red
reactive dye.
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Fig. 8. LC- Mass of synthesized 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-
active dye.
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Fig. 12. Salt sensitivity of synthesized antibiotic
red reactive dye.

120 |
100 | A4
80 ¢
60 |

40 r

Relative color strength

20 r

0 1 L I3

0 45 50 55 80 65 70
Temperature (°C)

Fig. 13. Temperature dependence on synthesized

antibiotic red reactive dye.
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Table 2. Results of light, washing, and crocking
fastness of synthesized Red Reactive dye on cotton

Fastness Conditions Grade
- 4-5
Light perspiration/ 4-5(acid)/
light fastness 4-5(alkali)
Washing | W Ac PPACCA 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 | Klebsiella
aureus pneumoniae
Con;sgrtrr:)ltion 1~10 10~100
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