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Abstract— The effect of padding solution for the microwave heat dyeing of polyester fabric was studied
variously. The dyeing property of polyester fabric varied with the kinds of added chemicals in the padding
solution. Polyester fabrics impregnated in aqueous urea solution and aqueous sodium chloride solution
for 10 minutes and then dyed for 7 minutes by microwave apparatus(2450 MHz, 700 W) under optimum
conditions give good exhaustion. An aqueous solution of urea and a sodium chloride solution was more
effective than water as padding solution for microwave heating dyeing. The K/S values of dyed polyester
fabric by microwave were significantly affected by the type of solvent added in padding media and its
concentration. Added solvents, n-hexane, acetone and dimethyl formamide were also more effective than
water as padding media for the microwave heating dyeing. It is assumed that the effect of used solvents
on dyeing property of polyester fabrics depends on the solubility parameter difference between solvent
and polyester fabric.
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Dipole Solubility
C.I. Name Formula FW moment [OB Density parameter
(debye) (&)
C.LDi o
1sperse CoHs 34879 7710 07 1144 8963
Red 13 O,N NZN—@—N\
CH,CH,0OH
C.LDi
1Sperse OZNON:NONHQ 31834 7389 05 1106 8441
Orange 1
ISPerse 31637 1257 05 1026 8175
Yellow 7 CHs
Table 2. Properties of organic solvents used
solubility parameter 5 dipole
. p.(C
Solvent Formula 5 5, 5 b. p.(T) moment(D)
Hexane CHa(CHg)4CH3 72 72 00 687 000
Acetone CH,;COCH; 9.8 7.6 6.1 56.2 2.88
N.N.Dimethyl Formamide HCON(CH,). 121 85 8.7 152.8 3.82
Methyl Alcohol CH;0H 14.3 74 124 64.5 170
Ethylene Glycol CH,OHCH,OH 16.3 83 13.8 197.2 2.28
¥ Polyethylene terephthalate & : 10.7, 8d . 9.6, 6a : 4.8%

210/ BREEMTESE F11% #3%(1999. 6)



Microwave7}&oll 23} Polyester XE2] FaAle] &3 JF(11) 51

Table 3. Conditions of microwave dyeing

. Pick up(%) 70+ 5
Padding . .
Speed of rotation of mangle(m/min) 2
Microwave Frequency(MHz) 2,450
Generating Output(W) 700
Conc. of solvent(%) 10, 30, 50
Conc. of dye(g/€) 1,35 79
Microwave Time of treatment(min.) 7
Conc. of antimigrant(g/¢£) 2
Treatment . ]
Conc. of dispersing agent(g/¢) 2
Time of dipping(min.) 10
pH of dye liquor 55
Na28204(g/2) 2
Reduction NaOH(g/€) 2
Cleaning nonionic surf.(g/¢) 2
Temp. and time of treatment('C X min.) 80X 20
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Fig. 1 K/S values of dyed polyester fabric ac-
cording to the urea concentration in
dye bath, ; dye conc. 5g/¢
{a) C.1.Disperse Orange 1 (b) C.I.Dis-
perse Yellow 7 (c¢) C.I.Disperse Red 13
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Fig. 2 K/S values of dyed polyester fabric ac-
cording to the NaCl concentration in
dye bath. ; dye conc. 5g/¢
(a) C.LDisperse Orange 1 (b) C.L.Dijs-
perse Yellow 7 (¢) C.I.Disperse Red 13
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Fig. 3 Effect of the concentration of solvent
on the K/S values of dyed polyester
fabric. ; n-Hexane(i), Acetone(ii),
DMF(iii), Methanol-(iv), EG(v)

(a) C.LDisperse Orange 1 (b) C.I.Dis-
perse Yellow 7 (c¢) C.1.Disperse Red 13
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Fig. 4 K/S values of dyed polyester fabric according to the solubility parameter used several
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#*38 : n-hexane(7.2), acetone(9.8), DMF(12.1), methanol(14.3), EG(16.3)
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