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Abstract

In order to control the formaldehyde release from D.P. finished fabric, cotton fabric
was padded in DMDHEU resin bath containing either Zn(NO,), or MgCl, catalyst and a form-
aldehyde scavenger like Glycerol, Sorbitol, Formamide, Polyvinyl alcohol (PVA, n=2000)
or diols, then dried and cured.

The results are as follows:
1. When Lewis acid catalyst like Zn(NOs), or MgCl, was added in pad bath, the fabric

finished with Zn(NOy), catalyst released the lower formaldehyde than with MgCl..

2. When the effect of pad bath pH was examined with varying the kinds of catalyst and
the scavenger, it was found that the pad bath pH influenced on the amount of formaldehyde
release and the optimum pad bath pH is at 4.3,

Especially, in case of finishing at pad bath pH 4.3 with adding Formamide, the amount of
formaldehyde release was decreased by about 45~35% with Zn(NO;),, while by about 20~
45% with MgCl, catalyst.

In case of varying the concentration of a scavenger (Formamide), 1% concentration of a
scavenger was found to be the optimum level and the higher the curing temperature up to
180°C, the lesser the amount of formaldehyde release were observed.

3. When the diol was used as scavenger, the amount of formaldehyde release was
decreased by about 40~50%, but the longer the intramolecular length between OH groups,
the lesser the amount of decrease of formaldehyde release were observed.

4. When the mixture of scavengers (Formamide and Glycerol) was added in the pad bath,
synergistic effect on formaldehyde release between the two scavengers wasn't observed.

5. The tensile strength of the resin finished fabric was reduced with increasing the pad
bath pH and was influenced by the kind of scavengers, and the tensile strength was severely
reduced when scavengers, especially Formamide, was added.

The wrinkle recovery property is generally improved by resin finish on cotton fabric.
When Formamide was added, the wrinkle recovery property is slightly decreased compared
with that of the fabrics resin finished without a scavenger, and when polyol was added,

the wrinkle recovery property showed almost no change.
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{Table 1> Characteristics of Fabric.

Material cotton 100%

Thickness 0.285mm

Yarn number warp 30 Ne
weft 36 Ne

Sample weight
Fabric count

9. 450g/30cm X 30cm
141X 135 yarns/5¢cm X 5¢cm

Tensile strength 21.125kg
Crease recovery 45,23%

2) R XK
#fg : Dimethyl dihydroxy ethylene urea (DMD-
HEU) (BASF #!, Fixapret CPN, 40% Solid)

{Table 2) Resin Specification

Viscosity 3.515¢cp
Total formaldehyde 22.12%
Free formaldehyde 10.69%
Methylolated formaldehyde 11.16%
N-content 17.36%
Solid content 39.50%

Acetylacetone 8% : ammonium acetate 15g,
acetic acid 0.3ml, acetylacetone 0.2ml & £5%4+%

Astete] ZES 100ml 2 stm, A-gAAd =45
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{Table 3) Resin Finish Formulation

Chemicals:Conc. (owb) ! Description

Resin 12% 1DMDHEU(40% solid
‘;content)
Catalyst 2% 1Zn(NOy). 6H.0
|MgClL. 6H,0
Scavenger 194 |formamide ethyleneglycol
or glycerol 1, 3-propandiol
variable Id-sorbitol 1, 4-butandiol
'poyvinyl- 1, 5~pentandiol
lalcohol 1, 6~-hexandiol
! (n=2000) xyleneglycol

{Table 4> Finishing Procedure and Conditions

Procedure ’ Conditions
Padding J 85+29% wet pick up
Drying horizontal state, pin frame
temperature 60°C
time 60min,
Curing vertical state, pin frame
temperature 160°C
time 5min.
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at pH 4.3
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C: glycerol

D: sorbitol
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{Table 5) Amount of Total Formaldehyde, Unreacted

N-methylolgroup & Free Formaldehyde on

Resin Finished Fabrics (%)
\_Scavenger™_ | Total H i Unreacted Free HCHO
Scavenger \ otal HCHO '. N-methylol group
conc. |
Scavenger ‘ 12 (owb) 0. 05M ‘ 1% (owb) 0.05M l 1% (owb) 0. 05M
control | 1.69 | 0.48 | 0.03
ethylene glycol 1.94 2.01 0.44 0.48 0.04 0.04
1,3 propandiol 2.15 2.13 0.42 0. 36 0.03 0.04
1, 4 butandiol 2.34 2.03 0.33 0.33 0. 02 0.02
1,5 pentandiol 2.30 2.12 0.39 0.33 0 04 0.03
1,6 hexandiol 2.10 1.94 0.48 0.42 0.03 0.03
xylene glycol 2.13 1.93 0.42 0. 44 0.03 0.04
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bath stability 7} wo}
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At
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(Table 6) Tensile Strength of Resin Finished
Fabrics with Varying Pad Bath pH,

{Table 8] Wrinkle Recovery of Resin Finished
Fabrics with Varying Pad Bath pH,

Catalyst & Scavengers. (kg) Catalyst, & Scavengers. (%)
— —  oH = oH -
\cat.\ 3.3 4.3 5.3 \cat. 3.3 4.3' 5.3
Scavenger T~ Scavenger

Zn(NOs), ) 5. 60 | 6.37 | 4.73 Zn(NOs), 84.44] 85.73[ 83.23
Control Control

MgCl, ] 5. 65 } 6. 06 | 8.45 MgCl, ] 87.34] 85.51\ 84.90

Zn(NOy), | 3.98 | 4.90 | 401 Zn(NOy), | 80 73| 77.58] 69.19
Formamide ) Foramide

MgCl, 490 | 492 | 4.9 MgCl, y 81.93\ 78.88| 79, 34

Zn(NOy), | 4.88 l 433 | 476 Zn(NOy, | 8e.21 | 84.30[ 84,16
Glycerol Glycerol

MgCl, | 5.35 | 6.05 | 5.40 MgCl, | s3.88| 86.32 83.60

Zo(NOy); | 5.41 | 420 | 4.90 ' Zn(NOy), | 84.16 | s6.47| s7.67
Sorbitol Sorbitol

MgClL, | 6.70 | 6.0 6. 45 MgCl | 84.25 | 84.81| 83. 60

Zn(NOy), | 5.98 [ 5.81 | 6.05 Zn(NOy). | 86.75 | 86.33| 8711
PVA PVA

MgCl, 6.26 | 8.70 ] 8. 80 MgCl, | 84.25| 82.40| 80.64
Unfinished Unfinished
fabric 21,13 fabric 45.23

{Table 7) Tensile Strength of Resin Finished
Fabrics with Diol scavengers (kg)

{Table 99 Wrinkle Recovery of Resin Finished
Fabrics with Diol Scavengers. (%)

Scavenger Scavenger

\conc. 1% (owb) 0. 05M N 1% (owb) 0. 05M
Scavenger Scavenger
Control ‘ 6. 37 Control ! 85.73
Ethyleneglycol 5.41 6.26 Ethyleneglycol 86.24 86.47
1, 3 propandiol 6. 60 6.53 1.3 propandiol 86.24 85. 64
1,4 butandiol 6. 45 6. 80 1,4 butandiol 86.54 86.93
1,5 pentandiol 7.21 6.80 1,5 pentandiol 86. 84 84.99
1,6 hexandiol 7.23 7.13 1,6 hexandiol 87.66 83.33
xyleneglycol 7.16 [ 7.53 xyleneglycol 86.10 84. 44
unfinished fabric 21.13 Unfinished

fabric 45.23
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I #iEmITA 5IEBEE Table 64, diol iR
#e) —OH KM $HRS BLAA MIT BIEMIA
o) BIEEMREEL Table 7¢] #75kg o).

Table 6o =2 HEME Finskal gL 3%, Q
AAEE 60~T5%AE F4=gos, HEMES Hn
| FIERBEE 1S agE & 5 A
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Table 7¢] w2x, diol #i#EHlY ¥iin i —OH ZEfH
9 B0 A4+% BiREEF mESAGE =T didd
WERe Hmsr mole (b2 AHSLE HAst diol ¢
JagEsh pad bath o EAHHEZ AREARE A 29 5
Eampre] mbd e T gleh

2) By

Pad bath pH, @i ¥ WHHEME BLAA HiEMT
3 INTATY B Table 84, =8l diol FiRAl
8 —OH MY #ES BMEAA MIT MiEmIA
B Table 9o #ndhgd ch

WIS s Ffxs 25~43%4 5 F7Hd
t}, 28, formamide F#RM FHiNFl BRI
EARch Fzbe] ETE vebd gla, polyol e e
skl & A9 #qbst g

V. #&

2

DMDHEU giiseh, #BiEe+ Zn(NO;), o MeCl,, #
BRZ formamidé, glycerol, sorbitol, PVA(n=
2000) ¥ diol ¥& fFHIstY @S BIRMI shed
PR, e e BRe 4

1. Lewis acid el Zn(NO,), ¢} MeCl. & 3}
o B &8, formaldehyde 4 A a3+ Zn(NO,),
7 d e

9. Pad bathe pHe} formamide, glycerol,
sorbital, PVA(n=2000) %9 ##EMI w3l g%
formaldehyde ### R =5 pHY 93 wod,
A% pad bath ¢] pH & 4.322 velytel, Form-
amide & BEE 1% (owb)o] 4 formaldehyde L4
Azt AR Fgod, 25 F74E +5 formal-
dehyde WA & 2+& = el

3, Diol e #sl= &) MIME F= LAHE
formaldehyde & A& 40~50% HF435g v —O0H
H=p1e -CHp#{Ee] AHold4F a2 #REE Wl
drh

4. Formamide ¢} glycerol 9] HE#EE EATH
pH 4,301 4 fnT kel & A3}, formaldehyde 43 #)
o wEr 5 iEH MY 45EsE vebdx gskd.

5 g IAY 5IEMEE pad bath o BE 5
A% 5 ETFsger, HREAY &R <= 9%
& ukokth

WA AF B sk gd @ 2e FERE
7} S Bad9gen, 53, formamide A7t el
BlERBEY 247 At

PR = BRI ks Aoz A oA

formamide & RAbsb=, MIEMTR FAR B BEE
7} ok ETFE 908, polyol 3 HiEM A hd A
o gtz g

i
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