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Abstract

This paper is concerned with formaldehyde release from durable press finished rayon fabrics.
100% rayon fabrics were treated with 3 kinds of commercial N-methylol crosslinking agents
using a pad-dry cure technique. Aqueous extractions of fabric samples were carried out at
40°C under pH’s of 4, 7, 10. Formaldehyde release was evaluated for the types of resins, catalyst
concentrations and extraction conditions.

Results indicated that the higher concentration of catalyst leads to the more fixation of resin
on the fabric. Total formaldehyde released to the extract was decreased as the catalyst
concentration increased.

For the resin types, the amount of formaldehyde released was in the order of DMU>
MDMDHEU >DMDHEU.

Free formaldehyde content in the extract was in the order of pH10>pH4>pH7. This result
proved that resins are least resistant to alkaline hydrolysis and the N-C bond cleavage under
alkaline condition. Under acidic condition, however, N-methylol formaldehyde was accumulat-
ed before the release of free formaldehyde. This suggested the C-O bond cleavalge to form
carbonium-immonium intermediate.
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Table 1. Characteristics of fabric

Material 100% Rayon, Filament
Weave Plain

Yarn Number H] 20d X 120d/Filament
Fabric Count 175 X 109/5Cm X 5Cm

Weight 75g/m?

Table 2. Resin finish formulation
Chemicals Concentration (%)
Resin 15.0
Catalyst (MgCl, ) 1.0, 1.5,2.0,2.5
Silicone Softener 2.0
Polyacrylate Softener 2.0
Wetting Agent 0.5
Water balance
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Table 3. Buffer formulation

pH 4 buffer

180 ml  of 0.2 M CH;COONa

820 ml  of 0.2M CH,COOH
pH 7 buffer

1 liter of 0.05 M KH, PO,

1 liter  of 0.05'M Na, HPO,
pH 10 buffer

1 liter  of 0.05M NaHCO,

1liter  of 0.05M Na, CO,

Table 4, Total formaldehyde content of resin treated fabrics before and after extraction (ug/g fabric)

Catalyst (%)
Extraction 1.0 2.0 2.5
DMU Control 22,033 22,393 22,642 21,157
pH 4 10,905 (49.5) 8,973 (40.1) 14,699 (64.9) 12,347 (58.4)
pH 7 18,990 (86.2) 18,393 (82.1) 20,235 (89.4) 20,018 (94.6)
pH10 18,568 (84.3) 18,024 (80.5) 19,638 (86.7) 19,207.(90.8)
DMDHEU Control 6,667 6,936 6,509 6,376
pH4 5,487 (82.3) 5,845 (84.3) 6,180 (94.9) 5,413 (84.9)
pH 7 5,202 {78.0) 5,768 (83.2) 5,374 (82.6) 5,556 (87.1)
pH 10 5,126 (76.9) 5,390 (77.7) 4.906 (75.4) 5,113 (80.2)
MDMDHEU  Control 6,273 6,300 6,465 5,999
pH 4 4,465 (71.2) 5,338 (84.7) 5,828 (90.1) 4,917 (82.0)
pH 7 4,409 (70.3) 4,908 (77.9) 4,990 (77.2) 4,479 (74.7)
pH 10 4,199 {66.9) 4,135 (65.6) 4,955 (76.6) 3,822 (63.7)

* Values in parentheses are percent of control,
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Table 5. N-methylol formaldehyde content before and
after extraction {yg/g fabric)
Resins

Extraction DMU DMDHEU MDMDHEU
Control 14,835 7,798 4,866
pH 4 13,886 6,653 2,969
pH 7 9,969 5,874 2,545
pH 10 12,105 5,634 2,105

Catalyst concentration : 2.0% OWB

Table 6. Total formaldehyde in the extract
{ng/g fabric)

\Catalyst (%)
Extraction 1.0 1.5 2.0 2.5
DMU
pH 4 9,863 11,121 5,804 7,954
pH 7 2,218 2,321 1,548 1,800
pH 10 2,071 2,121 1,845 1,136
DMDHEU
pH 4 540 440 384 283
pH 7 541 473 464 279
pH 10 894 737 696 683
MDMDHEU
pH 4 930 401 371 260
pH 7 922 370 384 246
pH 10 868 591 716 304
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