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Abstract

To control the amounts of formaldehyde released from the cotton fabric finished with
N-methylol compounds, glycerol was used as a formaldehyde-scavenging agent.

It was observed the effects of catalysts and curing conditions when aftertreated with
glycerol on melamine resin finished fabric.

The effects of Different processes of glycerol treatment, and different resins, urea resin
and melamineresin, were compared.

The conclusions obtained from the results are as follows:

1) It was shown hatt the aftertreatment with glycerol {treated without catalyst) was
more effective than treated with catalysts in controlling free formaldehyde.

2) The optimum curing temperature and curing time for the glycerol aftertreatment
without adversely affecting the other properties of fabric was about 160°C, 3 min.

3) According to the increase of glycerol concentration in both aftertreatment and simu-
ltaneous treatment the amounts of free formaldehyde was reduced. The rate of decrease
was manifest within the limits of 6% in the case of simultaneous treatment with glycerol
and resins, and 3% in the case of glycerol aftertreatment on resin finished fabrics.

4) Dry wrinkle recovery angle was decreased the increase of
glycerol concentration. Melamine resin had a little adverse effect than urea resin, particu-
lary glycerol aftertreatment.

5) The breaking strength was increased with the increase of glycerol concentration.
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Characteristics of fabric

Material Cotton 100%
Weave plain

Fabric count(threads/in:) 77X 66
Thickness(mm) 0. 25

Fabric weight(g/m?) 100

Crease recovery(w+1£°) 128
Breaking strength(kg) 26.5
Elongation(%) 10.3
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1) melamine -3} : THM-80(B&KS : 78%)

2) urea <=2 : THM-800(H &K : 75%)
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2.2.1 FxjYe| =xH|

1) melamine 4=x]e] : melamine 4] 100g/7¢] %
W24 IR FE 3,68/ 2ol £9& AEYH.

2) urea <=2 : urea x| 100g/7 ¢ | 2 QAL E
¥ 3g/l % A2 HsEgdeh
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APL 4=E(30x50 cm)E glycerol o] H7R 43
Ao BEgste 43¢ padding m/c(L-552 type, UE-
NOYAMA, KIKO, Co. Japan)o}4 wet pickupz
75%, 2dip-2nip ¢ ZA o= padding stz 105°C 4l
A 587kl A2T F HHar] (TOYOSEIKI SE-
ISAKUSHO, Japan)® 160°Cell4 383k dxz]s}
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Table 1, Effects of catalysts on properties of melamine resin finished fabric aftertreated with 5%

glycerol solution.

Catalysts |
Whing condition™, ‘ A B | ¢C D E F
Properties \ l "
The quantity of free TwW#* 928 424 430 767 530 469
formaldehyde(p.».m) W 254 150 141 222 207 194
Dry wrinkle recovery UW 203 192 190 177 188 187
angle(*) W 207 200 202 185 190 193
Breaking strength(kg) Uw 21.0 22.5 20.5 21.5 22.0 21.5
W 19.5 21.0 19.0 21.0 21.0 20.0
Elongation(%) ] Uw 6.9 7.2 6.6 7.9 7.9 7.2
| W 6.5 6.6 | 7.6 7.2 7.5 | 6.6
*UW: unwashed fabric
*W: washed fabric
A: untreated melamine resin finished fabric B: controlled (without catalyst)
C: zinc nitrate(0.5%) D: ammonium chloride(Q.52)
E: ammonium acetate(0.5%) F: sodium acetate(0.5%)
2) HEmE el
2 73H HFEE AEFA et 2AD gly- ao0p
cerol 4o EFsld sFEF2A 13k @—stA A3t
o =}, _ 80
W, A9 AFEFAA 2 BHE Bt A E
(Gold Star, wp 2305)% A&, &1 50: 1, B 40 4 |
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#3sle] formaldehyde 53¢ 2R 3lgoH, A8E e
Ausbd gx adE Afddn heEREE 60°C
N4 5% fnEsty Hiko= &4z oHE, spectro- ° B c D £ F
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ldehyde B vle] 4T AFTFA] K &
sk ek,

2.2.4 Wiz 5%
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Catalysts

Fig. 1. Effect of catalysts on free formaldehyde
in melamine resin finished fabric aftertr-
eated with 5% glycerol solution
Conditions;

conc. of catalyst 0.5%
curing temp. 160°C
curing time 3min

m.
3.1 Glycerol %EEL| JIBX79| HE

3.1.1 &Eu2 &
5% glycerol -§3 o2 HEE, AHASE 24975
free-formaldehyde %A 3t 71F X9 Hitkel v & o
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Table 2. Effects of curing temp. & time on properties of melamine resin finishied fabric aftertreated

with 5% glycerol solution

Proper- . . . .

oS Gme” condition e T | vty mge|  strengt | oo
C) (min) aldehyde(ppm) ) (kg) (%)
_ 0 Uw 495 198 2L.3 6.5
w 263 200 20.0 6.4
3 Uw 473 185 20.7 7.0
w 210 183 19.5 5.1
140 6 Uw 470 186 21.4 6.9
w 227 187 20.3 5.1
9 uw 458 189 2.5 6.7
w 188 192 20.5 6.2
3 UwW 411 192 22.0 6.5
w 165 197 21.0 6.1
160 6 Uuw 385 196 22.3 6.9
w 140 198 2L.0 6.2
9 uw 355 196 22.0 6.7
w 123 197 20.5 6.9
3 Uw 348 193 2L.1 6.8
w 108 195 20.0 6.1
180 6 uw 310 192 20.1 6.3
w 113 193 19.5 6.1
9 uw 325 192 19.8 6.0
w 104 194 19.2 5.9

3¢ zAEk7] 998 zinc nitrate, ammonium chlo-
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Tig. 2. Effect of curing temp. & time on free fo-
rmaldehyde in melamine resin finished
fabric aftertreated with 5% glycerol solu-
tion.

@ curing at 140°C
O curing (washed)
A curing at 160°C
A curing (washed)
B curing at 180°C
[] curing at (washed)
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Fig. 8. Effect of conc. of glycerol on free forma-
ldehyde in melamine resin finished fabric
with different treatments.

@ simultaneous treatment
O simultaneous (washed)
A after treatment
A after (washed)
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@ simultaneous treatment
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Fig. 4, Effect of conc. of glycerol on free forma-
ldehyde in urea resin finished fabric with
different treatments
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A ahe HEREKA 8 947 B
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F¢ geigrond ZEAHE AAT F+ Jd&E A4 0 L L ! B
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S} Az EA8E AL 321049 Wiy z Fig. 6. Effect of conc. of glycerol on dry wrinkle

, - recovery in urea resin finished fabric
&9} vigel AAd & o FARLAFY zhbd 4% with different treatments
Aoz AARH.
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ASE AARAES A4 73t FAE Bgleo A after treatment
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Table 3, The properties of melamine resin finished fabric in accordance with conc. of glycerol between
different treatments

Proper- The . . . .

. . quantity | Dry wrinkle Breaking Elongation

Treat- S{’;Ccérg{ Xiiﬁ?ﬂi ties of free form- | recovery angle strength

ment " %) aldehyde(ppm) ¢) (kg) (%)

_ _ uw 928 203 21.0 6.9
| w 254 209 19.5 6.5

3 ow 687 195 2L.5 6.9

w 197 202 20.3 6.1

simulta- 6 uw 482 187 22.5 6.7

neous | w 163 195 21.0 6.9

treatment ¢ Uw 389 186 23.5 6.8

w 124 193 22.0 6.9
12 Uw 373 185 24.5 7.1
w 112 189 23.0 6.3
| 3 uw 452 192 22,0 6.9
]
! w 154 200 21.0 6.5
| 6 uw 395 190 22.5 6.7
after- ) 132 198 21.5 6.6
treatment 9 : W 325 189 22.8 6.9
; w 104 196 22,0 6.3
i 12 uw 307 190 23.0 7.0
‘ W 103 194 22.2 6.0
conditions; curing temp. 160°C curing time 3 min.
e 24 |
!
24}-
i
: ;
wl 181
3 4
1 1 1 : 0 L . 1 ) .
« p . u - i 3 6 9 1
Cone | ot gleornl Conc, of glvcerol %)

Fig. 7. Effect of conc. of glycerol on breaking Fig. 8, Effect of conc. of glycerol on breaking
strength in melamine resin finished fab- strength in urea resin finished fabric
ric with different treatments with different treatments
@ simultaneous treatment @ simultaneous treatment
(O simultaneous (washed) O simultaneous (washed)

A after treatment A after treatment
A after (washed) A after (washed)
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Table 4. The properties of urea resin finished fabric in accordance with conc. of glycerol between

different treatments

Proper- : : : ;
reewe | Cmciof Wasnng wex | The dthy |\ Doy e | reagng | Elogation
ment (%) aldehyde(ppm) (kg) (%)

_ _ UwW 1220 232 20.0 6.3

w 210 240 19.0 6.6

3 Uw 919 225 2L.5 6.6

W 130 234 20.0 6.6
simulta- 6 UwW 714 213 22.0 6.8
neous W 108 220 20. 2 6.6
treatment 9 ow 630 204 22.3 7.0

w 114 215 21.0 6.7

12 ow 530 202 23.0 7.2

w 116 211 2L.2 6.8

3 oW 581 215 20.8 6.3

w 90 219 19.5 6.6

6 uw 510 210 21.0 6.4

after- ] w 72 215 20.0 6.3
treatment 9 ow 467 208 21.3 6.6
w 72 213 20.0 6.4

12 uw 383 212 21.3 6.8

W 64 210 19.9 6.6

conditions; curing temp. 160°C curing time

v. # E

KRAE2 924 AE¢ N-methylol 37} E x4
A sl = formaldehyde 't 4-& A5ty 13k
glycerol & formaldehyde ¥ %A 24 AL4¥ 7%,
S FF ¥ dAHelzAL delsho] HEEy sl
F2A¢ AE3lx glycerol & 5 &, Az o}
free-formaldehyde AH{ B} 71239 B¢ 2343
Az}, &t 2 2EE dgidh

1. Glycerol $-H o2 271328 HEMEE, v
E AHEEA gtE %9 formaldehyde (SR
3 BAAEt S AL ASud 68 dEg
Aoz Vet

2. Free-formaldehyde Bolv} EANIE ¢4 =
HE 4 dAe2E24+E 160°C, dAB AL 333
Er7t AR Aoz 4374,

3. Glycerol 8] 57} 73] wtel free-forma-
ldehyde BH B2 & 2514 x4 E 93, melamine 4=
A8} urea 3 5 FERFEERDE $AYY 6%, %

3 min.

BEE v 3%7h4 2 A de] TRt HohA %
o =7t 3% W el g olst AX &
A ergteh.

4. WFE = glycerol 8] FE5 AFd gt 234
&t AYgE ngdon ureafAg A =Es
melamine 3 1} 23, HEREE] FFEED ¥
A =z H15sl 9 Ao Jepye.

5. slur7d & glycerol £ ¢ F551 AWAFF 3
A Fusglen ofeldt ke EREER B T
Hatgdo.
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