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Abstract

The effects of various catalysts and softeners on the anti-crease finish of ramie with
glyoxal were investigated. A number of metal salts commonly used as Lewis acid catalysts
in DP finishing of cotton with formaldehyde and N-methylol agents were screened for
glyoxal treatment of ramie fabric. Various organic and inorganic acids were mixed with
Lewis acid catalyst as co-catalysts to improve catalytic activity. As a result, the combination
of aluminum sulfate and citric acid was proven highly effective in catalyzing the crosslinking
of ramie cellulose by glyoxal under lower curing temperature. With a mixed catalyst,
performance properties, such as whiteness and tearing strength as well as wrinkle recovery
of treated ramie fabric were improved as compared with that treated with aluminum sulfate
alone. Additional improvement of tearing strength and wrinkle recovery was achieved by

applying silicone softener in the treatment bath.
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Table 1. Comparison of acid catalysts for anti-crease
finish with glyoxal*

Whi
Catalyst pH WRA() ' hiteness
index
2% Al (SOJ)s 2.9 212 119.9
0.4% Al:(SO.)s
+1.6% glycolic acid 1.9 230 121.1
1.6% AlL:(SOJs
+0.4% NaHSO, 1.6 220 124.9
1.2% Al(SOJs .
+0.8% HsBO; 2.1 213 120.2
2% MgCl;+6% glycolic acid 2.9 139 127.0
3% MgCl, 3.3 137 125.2
3% MgCl.** 3.3 208 115.1
2% AlL(OH)sCl 4.2 190 123.8
1% Al (OH)sCl1+1% H;PO, 3.4 231 118.6
2% NH(CI 3.0 203 —35.9
1% NH.Cl+1% HsPO, 1.5 214 28.5
untreated 110 137.3

*Treatment conditions : 5% glyoxal, catalyst and
0.1% Triton X-100 in the bath; predry at 85C/5
min ; cure at 125C/3 min.

**Cured at 160°C/2 min.
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Fig. 1. Plots of pH values for 0.01M of mixed cata-

lyst : (a) acetic acid, (b) trichloroacetic acid,
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Fig. 2. Plots of pH values for 0.01M of mixed cata-
lyst : {(a) glycolic acid, (b) tartaric acid (c)
citric acid.
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Fig. 4. IR spectra of the dried materials from aqueous
solutions of (a) citric acid, (b) a mixture of
citric acid and aluminum sulfate, and (c) alu-
minum sulfate alone.
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Fig. 5. IR spectra of the dried materials from aqueous
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tartaric acid and aluminum sulfate, and (c)
aluminum sulfate alone.
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Fig. 6. IR spectra of the dried materials from aqueous
solutions of (a) glycolic acid, (b) a mixture of
glycolic acid and aluminum sulfate, and (c)
aluminum sulfate alone.
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Table 2. Effect of 0.01M of 60 : 40 mixed catalyst on
the wrinkle recovery angle and tear strength
of ramie treated with 5% glyoxal®

co-catalyst pH WRA()  TSR(%)**

TA 2.35 170 56
CA 2.19 189 57
TCA 2.50 172 84
AA 2.51 151 93
GA 2.84 140 97
H,PO, 2.40 187 67
NaHSO, 2.56 169 . 87
HsBO; 2.74 163 67

*Treatment conditions . 5% glyoxal, 0.01M catalyst,
6% urea, 1% silicone softener and 0.1% Triton X-100
in the bath . predry at 85°C/5min ; cure at 125C/2
min.

**Tear strength retention(%) to the control(985.6 g).
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Fig. 7. Effect of catalyst concentration on the wrinkle
recovery angle of ramie fabrics with 5%
glyoxal; (a) AlA{SO)s (b) AlASOds+citric acid
(c) AlL(SOJ)s+trichloroacetic acid (d) Al:(SOJs+
phosphoric acid.
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" .Fig. 8. Effect of catalyst concentration on the tear

strength retention of ramie fabrics treated with

5% glyoxal; (a) AlA(SOJs (b) Al(SOJs+citric

acid (c) Al (SOJs+trichloroacetic acid (d) Al:

(SOs+phosphoric acid.
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Fig. 9. The relationship between wrinkle recovery
angle and tear strength of ramie fabrics treated
with various catalysts; (a) Al:ASOJs (b) Al
(SOJs+citric acid (c) AlxSO,)s+trichloroacetic
acid (d) Alx(SOs+ phosphoric acid.
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Table 3. Effect of curing temperature on the per-
formance properties of ramie treated with
5% glyoxal and 0, 03M catalysts

9

Table 4. Effect of silicone softener on the per-
formance properties of ramie fabrics treated
with 5% glyoxal*

curing temperature('C)

catalyst
105 115 125 135
AL(SOJs
WRA(, w+f) 180 186 193 197
TSR(%) 86 66 48 38
WI 127.5 124.1 116.3 101.7
Al;(SO,) 3 +citric acid
WRA(", w+f) 189 198 205 -
TSR(%) 81 57 34 -
WI 130.1 129.8 123.6 -
*WRA : wrinkle recovery angle,- TSR ! tearing

strength retention, W1 : whiteness index.
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2894 9hg 442 = 0 2 Magnasoft Plus o}v)
X7 £ Z= 9k

EL 1 12 TRl AEAUL o ol FAlol =)
whg4ol gatslo] Ba4F FeI4E Eddo 2 Sof
¢ 4+ esz @ Agel 1012 e A48

Table 42] 3ol olail 44 ¥E7+ F7HE4S
Wassh fdsst 7&5% 1.5%74A RAHez
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FrEvdo] AR AT a¥Aate] HFE Aloly =}
A9 g FiFozd Ao AFEE Y M?% yEs 9}
FAEE F7141717] w-Feolch, =3 ddAze] F7}
£ ol%ol Z8Alel vl g Lol sl Q4]
oe] AF7F S4lol ¥& A 4 0] wjfoz 44

oAk, 8 fdA WolslAl ebske wist vla
3ol 2% H7HA WRESF 205 ol4 Assigied] ol

softener concentration WRA TSR BSR

H
(% owb) PRtwin o0 (%)
0.0 3.03 183 37 98
0.5 3.05 187 41 96
1.0 3.07 193 48 96
1.5 3.08 209 53 94
2.0 3.14 212 55 89
*Treatment conditions :5% glyoxal, 0.03M Al

(SO4)s, 6% urea, silicone softener and 0.1% Triton
X-100 in the bath ; predry at £5C/5min ; cure at
125°C/2 min.

**Bending stiffness retention(%) to the control(4.56
cm).
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