- Journal of the Korean Society
& 3 of Clothing and Textiles
Vol. 9, No. 2 (1985)

EEYE Feahe BiEnTIal W B8

B OH E-2 $ 5B 4 &
BUWKBE FEAS RBEH

The Effect of Resin Finishing on Cotton Fabrics Dyed
with Direct Dyes

Jung-Hwa Seol - Suck-Chul Choti - Doo-Jin Chung

Dept. of Clothing & Textile, College of Home Economic, Pusan National! Uuiversity
(1985. 3.21 # =)
Abstract

In this study, when cotton fabrics dyed with Direct dyes are treated urder various resin

concentration 2,4,8,12,14% with ureaformaldehyde(UF) and melamineiormaldehyde(MF)
resin which can be imparted the crease recovery to iextiles, chang of properties on lightfa-
stness. washfastness, crease recovery, breaking strength, etc. and color changes are investi-
gated. the results are as follows )

1) Color difference(4E) increased but K/S value decreased according to the increase of
resin conc. such tendency showed that MF treated fabrics and soaping fabrics were evident
than UF treated fabrics and non-soaping fabrics.

2) In lightfastness, JE and K/S valuec of resin treated fabrics were reduced as compared
with untreated fabrics according to the increase ofresin conc. The lower JE and K/S value
of MF than 4E and X/S value of UF showed low lightfastness of MF. pH of resin treted
fabrics was almost unaffected with lightfastness.

3) In washfastness, 4E and K/S value of resin treated fabrics decreased slightly as com-
pared with untreated fabricsaccording tothe increase of resin conc. The 4E and K/S value
of MF decreased lower than UF. But in the case of the higher resin conc. than about 8%,
they were not almost differentiated. '

4) As resin conc. increased, crease recovery considerably increased but breaking strength
and elongation decreased. The fabrics treated with UF were good crease recovery, whereas
the fabrics treated with MF were good breaking strength.

5) Soaping appeared to improve the lightfastness, washfastness, crease recovery but appe-
ared to work adverse effect on breaking strength.
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Characteristics of fabrics

material cotton 100%
weave plain
fabric count(theads/inch) 77X 66
thickness(mm) 0.25
fabric wt.(g/m?) . 100
breaking strength(kg) 26.5
elongation(24) . 10.3
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Fig. 1. Spectrocharacteristic curve of fabrics treated with ureaformaldehyderesin.
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Table 1-1. Color specification value of fabrics of ureaformaldehyde resin treatment
Soaping co‘ﬁ?s(i;;) XY, Z | X,¥ o X, Yc,Z.c | Vx, Vy, V2 4E K/S
8.6805 |  0.2123 | 8.8541 . ! 3.47 '
N‘;’;gg;lt 8.6795 | 0.2122 | 8.695 | 3.44 — | 944
23.5267 | 19.9278 | 5.02
9.6370 | 0.2176 9.8297 3.65
2 9.9587 | 0.2248 9.9583 3.61 2.4 8.29
24.6874 | 20.9102 5.12
9.8088 | 02198 i  10.0049 |  3.68
4 10. 0685 0.2254 | 10.0685 | 3.69 151 8.1
24.7834 P 20,9915 5.13
Non- 10.6719 . 0.2180 10.8833 3.83
soaping 8 11.1046  °  0.2269 11.1046 3.86 5.6 7.8
27.1563 23.0013 5.34
10.5672 | 0.2188 10778 | 3.8
12 11.1284 | 0.2315 _ 11.128¢ | 3.86 6.81 | 7.36
26.3637 | L 22.3300 | 5.27
11.4259 0.2203 11. 6541 3.95
14 12.1534 0.2343 12.1534 4.01 7.4 6. 84
28.2779 | 23.9513 5.44
9.4652 |  0.2159 9.6545 | 3.6
2 9. 6902 0.2210 | 9.6502 | 3.62 2.8 8.12
24.6828 g 20. 9093 5.12
9. 8491 0.2146 | 10.0460 3.69 I
4 10. 1874 0.2220 | 10.1874 | 3.71 463 | 7.8
25.8512 | 218959 | 5.23 |
10.1770 ' 0.2162 10. 3865 3.74
Soaping 8 10.5285 ©  0.2236 10.5285 3.77 5.98 | 7.36
26.3645 . ' 22,3307 5.27
10.5338 0.2198 | 10.7444 3.8
12 10.9314 0.2281 ©  10.9314 3.83 7.43 | 7.1
26. 4406 j 22.3951 5.28
10. 8610 0.2217 10782 | 3.8
14 11.3485 0.2317  11.3483 3.9 . 6.65 | 6.72
26.7617 | 226671 l 5.31 ;
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K/S: Kubelka-Munk’s Function
pr: MARKERAAY K8t o714 620 nm.
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Table 1-2. Color specification value of fabrics of melamine formaldehyde resin treatment

Soaping | 2.1 XYz | %y | XeYeZe | VuVyVe JE K/S
| 10371 0.2177 10.5846 3.78 i
2 } 10. 8179 0. 2269 10. 8179 3.81 5.01 . 8.29
\ 26. 4713 22.4211 5.28
L 11.0694 0.2191 | 11.2907 3.59
4 i 116897 02314 11,6897 3.95 6.59  8.12
. 27.7565 23.5007 5.39
Non- I 12,0003 0.2212 ‘ 12.2413 4.04 '.
soaping 8 | 12.6756 0.2337 12.6756 | 41 w9 7
| 29.5586 I 25.0361 | 5.54 |
12.9978 0.2228 | 13.2577 | 1.19
12 13.8220 0. 2369 13.8220 | 4,27 ‘9.5 6.18
31.5036 . 26.6835 5.7
13. 8635 0.2272 | 1.2427 4.32
14 14. 7466 0. 2399 14.7466 | 1.39 10.6¢  5.29
32.7343 27.3945 5.79
: 9.8354 0.215¢4 |  10.0321 3.68
2 10.2266 0.2240  :  10.2266 | 3.76 569 7.8
25. 5896 | 21.6743 | 5.2
b 102057 0.2151 10.5016 3.76
4 { 10.7874 0. 2254 ' 10.7874 ! 3.81 .23 7.23
26,7715 : 22.6758 | 5.41
11. 3085 0.2179 | 11.5346 3.93
Soaping 8 11.9379 0.2300 11. 9379 3.99 8.6  6.28
28. 6488 21,2655 157 -
| 12.6006 0. 2204 12.8526 413
12 | 13573 0.2364 13.5173 122 9.8  5.70
| 310466 26.2967 | 3.66
| 13.2891 0. 2257 13.5548 4.23
14 | 142086 0.2412 14. 2046 432 10.81  4.86
| 313839 26.5821 5.69
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Table 2-1. Color specificationvalue of faded fabrics of ureaformaldehyde resin treatment.
soaping | e | xYz xy Xc, Yo Ze VxVyZc | 4E | K/S

9.2040 0.2416 9. 3980 3.57
Nortreatment 9.3429 0. 2453 9.3429 3.56 13.23 | 6.52
| 19.5372 16.5480 4.62 !
10. 5206 0.2373 10.7310 2.8
2 10.7542 0. 2426 10.7542 3.8 9.71  5.57
23,0494 19.5228 4.97 .
11.8151 0. 2365 12.0514 4.01 .
4 12. 2480 0. 2451 12. 2480 4.04 7.14 | 5.29
25, 8933 21.9316 5.23
- t
11.3290 0.2325 11.6167 3.94
Non 8 11.7011 0.2388 11.7011 3.95 i 4.5 5.5
soaping 25. 8399 21.9287 ! 5.23 1
11.1212 0.2281 11.3436 ; 3.9
12 11.5192 0. 2363 11.5192 | 3.93 2.65 5.70
26. 0968 22.1039 5.25
]
11.2200 0. 2274 11. 4444 3.91 |
14 11.6430 0. 2360 11. 6430 3.95 2.7 | 5.70
26. 4591 22,4108 5.28 g
1
9,7551 0.2323 9. 9502 3.7 :
2 9. 8963 0. 2356 9. 8963 3.66 9.3 | 5.68
22.3374 18.9197 | 4.9 ;
11.0767 0.2341 11.2982 3.89 !
4 11.2973 0.2388 11.2973 3.89 6.85 | 5.62
24,9343 21.1193 5.15
[}
10.3189 0.2219 10.5252 3.76
. 8 10. 5068 0. 2259 10. 5068 3.76 3.9 5.70
Soaping 25.6711 21.7434 5.21
11.4712 0.2299 11.7006 3.95
12 11.8362 0.2372 11.8362 - 3.97 2.4 5.89
26.5791 22.5124" 5.29
11. 8851 0.2309 12.1228 4.02
14 12.2221 0.2374 12,2221 4.03 2.45 | 5.89
27.3636 23.1794 5.36
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Table 2-2. Color specification value of faded fabrics of melamineformaldehyde resin treatment

soaping | e X,Y,Z Xy Xc,Ye,Zc VaVeVe | 4 K/S
10.7284 0.2365 | 10.9429 3.8 !
2 11.0611 0.2438 ' 11.0611 3.85 1.3 | 5.45
23.5641 199587 5.02 ‘
i
11.5410 0.2369 11.7718 3.96 !
4 11.8906 0.2441 ' 11.8906 3.98 10.11 | 473
25.2753 i 21.4081 5.18 ‘
! : ¢
N 13.4273 | 0.2414 13.6958 4.25 i
on- 8 13.9515 0. 2508 13.9515 1.28 . 875 3.8
soaping 28. 2360 23.9158 5.43 i
‘ 14.7999 0.2415 . 15.0958 4.44
12 15.4817 0.2526 | 15.4817 4.49 . 7.4 3.60
30. 9967 | 26.2542 5.66
]
15. 5031 0. 2390 15. 8131 4.53 f
14 16. 3998 0.2528 16.3998 4.6 6.87 | 3.60
32. 9586 27.9159 5.72 }
J
; {
1.2722 | 0.2375 11.4976 3.92 |
2 11,6299 |,  0.2450 11.6299 3.94 10.55 | 5.9
205570 | © 20,7997 5.11 !
12.4272 0.2397 12.6757 4.1
4 12.8961 0.2487 12. 8961 413 8.6  5.29
26.5118 22. 4554 5.29
}
]
14. 8023 0.2411 15. 0983 4.4
) 8 15. 4645 - 2519 15.4645 4.49 7.5 | 4.55
Soaping 31.1176 26. 3566 5.67
’ N
15. 4852 0.2415 15.7949 4.53 '
12 16. 2108 0.2528 10. 2108 4.58 .04 | 3.8
32. 4075 27. 4491 5.76 |
15. 6855 0.2363 15.9992 4.55 1,
14 16.5077 0.2487 16.5077 4.62 6.3 | 3.81
34.1692 28.9413 5.89 ;
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Table 3. pH of the aqueous extract of the resin treated fabrics
resin ureaformaldehyde I melamineformaldehyde
soaping - - - X - l -
resin conc(%) Non-soaping ‘ Soaping ! - Non-soaping i Soaping
2 5.69 6.74 5.93 { 7.22
4 6.64 6.89 6.31 ; 7.31
8 6.89 6.4 6.6 ; 7.33
12 7.04 7 6.64 i 7.33
14 7.08 7.18 6.64 7.42
12 2F
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8 | | e s 4\8\0
z \ T
. Ky 8
z . ! 5 \%
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Resin concentration (%)

Soaping  Nonsoaping
UF @) o
MF | ]

Fig. 2. Relation between color difference and resin
concentration of fabrics treated with UF
and MF
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Fig. 3. Sesin between K/S value and resin conce-
ntration of fabrics treated with UF and
MF
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Table 4-1. Color specification value of laundered fabrics of ureaformaldehyde treatment
X | ’
soaping corrlg?l?x:) XY,2 % X,y % Xc, Yc'Ze Vy,Vy, V2 4E ‘ K/S
12.7559 0.2179 13.0110 | 4.16
Nontreatment 13. 4093 0. 2287 13. 4093 4.21 7.79 5.98
32.4323 27.4701 5.77
10.1703 0.2132 10.3737 3.74
2 10.4731 0.2195 10.4731 3.76 3.16 | 8
27. 0562 22. 9166 5.33 .
10.2026 0.2156 10. 4066 3.74 ,
4 < 10.6024 0. 2241 10.0624 | 3.78 2.20 | 7.63
26.5017 22. 4469 5.29
Non- 10. 2628 0.2162 10. 4680 3.92
SoaDi 8 10.7013 0. 2254 10.7013 3.95 1.98 | 7.2
ping 26.5023 22. 4474 5.29
10.2721 | 0.2195 10.4775 | 3.76
12 10.7810 0. 2303 10.7810 | 3.81 1.4 7.1
25.7411 21.8027 | 5.22
10. 6780 0. 2203 10.8915 3.83
14 11.2347 0.2318 11.2347 3.39 1.34 |. 6.7
26. 5445 22.4831 5.29
[
9.8247 0.240 | 10.021 3.68
2 10. 0554 0.2190 : 10. 0554 3.69 2.3 8.12
26. 0285 ; 22.0461 | 5.24 ,
10. 7990 0. 2151 ‘ 11.0149 ' 3.83
4 11.2104 0.2233 | 11.2104 | 3.88 1.78 | 8.0
28.1926 i 23.8791 | 5.43
; , j
R ig. %gg 0.2149 | 10.2185 | 3. 7115
Soani . 0. 2250 10. 4899 3.7 1.0 7.8
caping 26. 0934 22.1011 5.25
10.5071 0.2189 10.7172 3.8
12 10. 9657 0.2285 10.9657 3.84 0.9 7.36
26.5142 -22.4575 5.28
{
10.5395 0.2189 | 10. 7502 3.8
14 11.0740 0. 2300 11.0740° 3.86 1.02 | 6.8
26.5185 22. 4611 5.29

2,4,8,12,14%9 x4 BBRED % &8 HiES
HEste /HT S5 st 2L BHRE A9

1) HIERBES S/ #mE+S aXe B
3 K/Sgte ®astg o Qelul4Ast assAncg
a3 ¥ Y& gol vehigix, Soaping ¥ist No-

nsoaping FFtRcl fEE Wmste K/Sghe M4t
At

2) BERFENAE, XAERH 2 HEEED
el a2 9 K/S3bel BRREY Bindl == ¥
P4 ngod depl4Ast akdAud 28 &
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Table 4-2. Color specification value of laundered fabrics of melamineformaldehvde treatment

soaping | oo X.Y,Z X,y . XoYoZc Vi, Vi, Vz 4E | K/S
10. 2656 0.2143 ! 10. 4709 3.81
2 10.7541 0.2245 | 107341 3.8 3.07 | 7.2
26.8808 ; 22.7680 5.32
10.7593 0.2166  10.9744 3.84
4 11.3781 0.2280 ¢ 11.3781 3.91 28 | 7
27.5274 P 23.3157 5.37
N 12.5210 0.2212 127714 | 114
on- 8 13. 3461 0.2358 13.3461 | 4.2 2.6 6.3
soaping 30.7176 26.0178 ! 5.64
12.9725 0.2216 13.2319 4.18
12 14.0203 0.2395 14. 0203 4.3 2.53 | 5.7
31.5444 26.7181 5.7
’ #
14.2778 | 0.2263 14.5633 | 1.37
14 15.4159 0.2145 15.4159 ! 4.13 2.07 | 4.86
33.3391 28.2382 5.84
! ' - |
101937 0.2141 10.3975 3.74 «
, 2 10.5707 0.2220 :  10.5707 3.77 . 2.51 | 7.79
26.8457 D 22,7383 5.31 ;
| 10. 0994 o249 | 103013 3.73
\ 1 10.5512 0.2246 10.5512 3.77 | L8 | 7.5
t’ 26.3244 22.2967 5.27 |
|
; 11.7639 0.2202 11.9991 4
s 8 12.5479 0.2348 |  12.5479 4.08 1.93 | 6.72
Soaping i 29.1086 24. 6549 5.51
.’
12. 6708 0.2206 12,9242 4.14
12 13.6038 0.2369 13.6038 4.24 1.8 | 6.18
31.1468 26.3813 5.67
14. 0548 0.2249 14.3358 4.34
14 15.2367 0.2438 15.2367 4.46 1.76 | 5.29
33.1983 28.1189 5.83

2o wol Jehilol 4 HIRLEs 3e Aeom et § Jebdigledd UERES fEs RPs. UE
wow, pHY e A9 ¢lodch. BEE YA F& 41 BEEE 42535}
3) HERFEFAALE, REERF Ll MRS  FU0
7t a2 ¥ K/S3hel BIBRES ®ind =te} @t 5) AXREE, XERFE, WRET Soaping
A Bargd.on] delul4Ast fLAo wd BE M T4 YEREE Soaping & A& ¥2 A
R K/Sglol 4 WAstR.ov & 8%l & A 88 g gl
1E7 "=t
4) URELS BEREIT Bindel =tel 443 B
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Table 5. The fabrics of properties of treated with UF and MF

physical i
resin properties crease recovery | breaking strength elongation
resin  conc(%) angle () . (kg) : (%)
soaping
Nontreatment 119 i 24 10
) 2 142 15.3 9.2
X } 4 189 14.5 7.9
. UF - 8 223 13.6 6.6
H 12 230 12.5 ! 5.4
! 14 240 11.5 4.4
Soaping !
' 2 135 15.8 9.2
: 4 174 15.3 7.9
i . MF 8 220 14 7.2
' 12 225 13.5 ! 5.5
; 14 236 13 ; 4.5
2 139 15.8 7.9
4 182 15.2 7.9
UF 8 220 14.2 6.2
12 225 12.8 3.4
Non- 14 234 12 4.4
soaping 2 126 ! 16 9.2
4 164 i 15.5 7.9
MF 8 209 14.5 6.5
12 220 ,. 13.8 5.8
14 232 ! 13.2 5.1
8 12t
10F
of
8t —
g T
= S \E 9
g
2 ~d
o n

ﬂ\\\!\\\. = 114'
2t %s_\?‘

\% 2 b
O—0 )
0 2 I 17 1 0 y RN A R v EA 1 A
Resin concentration (%) : Resin concentraticn {2}
Soaping Nonsoaping Soaping Nonsoaping
UF O [ ] UF O ®
MF O | | MF O n
Fig. 6. Relation between color difference and resin Fig. 7. Relation between K/S value and resin co-
concentration of laundered fabrics ncentration of laundered fabrics
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Fig. 8. Relation between crease recovery angle
and resin concentration of fabrics treated
with UF and MF.
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