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Preparation of GM A modified adenosine phosphates and their
application to flameretardant finishing of cotton fabric
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Abstract: Three flame retardant monomers AMP-m-GMA, ADP-m-GMA and ATP-m-GMA with
unsaturated double bond were synthesized from modification of adenosine monophosphate (AMP),
adenosine diphosphate (ADP) and adenosine triphosphate (ATP) with glycyl methacrylate (GMA), which
were subsequently grafted onto cotton fabric via UV photografting to obtain photografted flame retardant
cotton fabrics with AMP-m-GMA, ADP-m-GMA and ATP-m-GMA, respectively. The three flame
retardant monomers were characterized for analysis on structure and thermal stability, followed by
investigation on the thermal stability, flame retardant performance, combustion behavior and structure of
residual carbon of three photografted flame retardant cotton fabrics. The results showed that unsaturated
double bonds were introduced onto three adenosine phosphate monomers, which displayed good thermal
stability, through ring-opening reaction of epoxy group of GMA. Compared with those of pristine cotton
fabric, the maximum thermal degradation rate of the three flame-retardant cotton fabrics were decreased by
60.0%, 52.0% and 60.0%, the limit oxygen index increased from 16.1% to 25.4%, 27.4% and 26.4%, and
the heat release rate of the fabrics decreased by 15.09%, 60.47%, 37.82%, respectively. These results
indicated that three flame retardant adenosine phosphate monomers could help cotton fabric form dense
carbon layer, prevent heat diffusion, and obtain good flame retardant effect. Among the three photografted
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flame retardant cotton fabrics, ADP-m-GMA flame retardant cotton fabric showed weight gain rate of 22.4%
and damage length after burning reduced to 14.2 cm, demonstrating better flame retardancy.
Key words. adenosine phosphates; glycidyl methacrylate; structural characterization; flame retardant

performance; dyeing and finishing auxiliaries
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Fig. 1 FTIR spectra of three adenosine phosphate and three
flame retardant monomers
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Fig. 2 Mass spectra of three flame retardant monomers
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Fig. 3 Synthesis mechanism of three flame retardant monomers
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Fig. 4 Thermal analysis curves of three flame retardant
monomers
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Fig. 5 SEM images of cotton fabrics before and after
photografting
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Fig. 6 EDS images of ADP-m-GMA photografted flame
retardant cotton fabric
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Table 1 Element mass fraction of cotton fabric before and

after photografting
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Fig. 7 Thermal analysis curves of cotton fabric before and
after photografting
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Table 2 Flame retardancy of cotton fabric before and after
photografting
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Table 3 LOI of photografted flame retardant cotton fabrics after washing
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Fig. 8 Cone calorimetric analysis curves of cotton fabric
before and after photografting
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Table 4 Cone calorimetric analysis data of cotton fabric
before and after photografting

e HRR/ THR/ TSR/ skl
i (kW/m?)  (MIm?)  (m?m?) %
AR 198.05 9.94 13.19 5.54

oA AMP-m-GMA 168.16  11.05 14.95 18.27
[{ER /A
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[{ER A
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S ITERN
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Table 5 Physical and mechanical properties of cotton fabric
before and after photografting

FES Wiz Sy WK sms R

”” N K% (mm/s)

JHUIGEN 351.00 9.85 230.10

e AMP-m-GMA [k 4:  276.85 15.47 237.40
%

ek ADP-m-GMA BH AR 231.06 12.17 195.60
A

Stk ATP-m-GMA [H#F  257.59 4.86 203.30
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Fig. 9 SEM images of char residue of cotton fabric before
and after photografting
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Fig. 10 Raman spectra of char residue of cotton fabrics
before and after photografting
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