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Validation of a method for discrimination of formaldehyde processing on textile products

Yoshiaki Ikarashi**, Masa-aki Kaniwa!, Masahiko lwama?, Hideo Yamanobe®, Kiyomi Tsuji?,
Kazuo Hasegawa®, Akemi Nakao®, Toshie Tsuchiya'

It isimportant to investigate a cause of formaldehyde contamination exceeding aregulation limit value in atextile
product. If formaldehyde was released from atextile product itself by treatment or processing with formal dehyde,
an administrative guidance is given to a manufacture. On the other hand, when the formal dehyde migrated from
other textile products or afurniture stand during displaying, an improvement instruction is performed to the store.
Iwama et al. [Ann. Rep. Nagoya City Public Res. Inst., 42, 1100 16 (1996)] developed a method for distinguishing
fabric processing and migration by additional hydrolytic extraction using hydrochloric acid solution. This study
was to confirm the reliability and stability of the method for knowing formaldehyde processing on textiles. Five
laboratories evaluated three samples: unprocessed textile, processed textile and unprocessed but formaldehyde-
migrated textile. For a processed textile sample, amounts of formaldehyde increased by additional extractions
with acidic solution, so all laboratories judged that the sample had been treated with formaldehyde. In the cases of
the other two samples, such increases were not observed in the extracts using acidic solution. All laboratories
reported that these samples were not processed using formaldehyde but had absorbed a different level of formal-
dehyde by migration. In aseries of experiments, the judgement about the existence of formal dehyde processing or
migration is comparatively consistent among all laboratories. This validation study concluded that the distin-
guishing method adopting additional extractions with acidic solution is useful to find formaldehyde processing of
textile, and to deal with processing and migration separately as a cause of formaldehyde contamination.

Keyword: formaldehyde, textile, processing, migration
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Table 1. Results of discrimination test performed on each laboratory

(a) Laboratory 1 Instrument: Shimadzu UV-160A, Detection wavelength: 413 nm
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(d) Laboratory 4 Instrument: Shimadzu UVmini 1240, Detection wavelength: 413 nm

Sample  Extraction Absorbance t d absorbance HCHO amount ~ HCHO Sample  Extraction Absorbance Subtracted absorbance HCHO amount ~ HCHO
solvent No. A Ay A-A; Increment (@)  (ug/g textile)  processing solvent No. A Ao A-Ay _Increment (@)  (ng/g textile)  processing
A Water ® 0.056  0.004 0.05 - 15 A Water ® 0.051  0.003 0.05 - 14
Water @ 0010 0.001 0.01 - 2 Water @ 0012 0.002 0.01 - 3
0.1%HCl @ 0.009  0.000 0.01 0.00 2 No 0.1%HCl ® 0.016  0.000 0.02 0.01 5 No
1%HC1 @ 0.007  0.000 0.01 0.00 1 1%HC1 @ 0.011  0.001 0.01 0.00 3
B Water ® 0.034  0.004 0.03 - 8 B Water ) 0.027  0.002 0.02 - 7
Water @ 0.014  0.002 0.01 - 3 Water @ 0.016  0.002 0.01 - 4
0.1%HCI  ® 0.464  0.000 0.46 0.45 141 Yes 0.1%HCl @ 0.337  0.001 0.34 0.32 101 Yes
1%HCI @ 2.498  0.001 2.50 249 765 1%HCI @ 2.397 0.001 2.40 2.38 743
C Water 0] 0.201  0.001 0.20 - 61 C Water ® 0.174  0.003 0.17 - 52
Water @ 0.030 0.001 0.03 - 8 Water @ 0.030  0.002 0.03 - 8
0.1%HCI  ® 0.020  0.000 0.02 -0.09 5 No 0.1%HCI  ® 0.032  0.002 0.03 0.00 9 No
1%HCI @ 0.013 _ 0.000 0.01 -0.17 3 1%HCI1 @ 0.018 0.001 0.02 -0.01 5
(b) Laboratory 2 Instrument: Shimadzu UV-2450, Dection wavelength: 414 nm (e) Laboratory 5 Instrument: Shimadzu UV-240, Detection wavelength: 414 nm

Sample  Extraction Absorbance Subtracted absorbance HCHO amount ~ HCHO Sample  Extraction Absorbance Subtracted absorbance HCHO amount ~ HCHO
solvent No. A Ay A-A, Increment (@)  (pg/gtextile)  processing solvent No. A Ay A-A, Increment (@)  (pg/gtextile)  processing
A Water @® 0058 0.005 0.05 - 15 A Water ® 0061 0011 0.05 - 14
Water @ 0.010  0.004 0.01 - 3 Water @ 0.019  0.004 0.02 - 3
0.1%HCl @ 0.016  0.001 0.02 0.01 6 No 0.1%HCI @ 0.016  0.002 0.01 0.00 3 No
1%HC1 @ 0.012 0.001 0.01 0.01 3 1%HCI @ 0.000  0.001 0.00 -0.02 0
B Water ® 0.031  0.002 0.03 - 9 B Water ® 0.055  0.020 0.04 - 9
Water @ 0.014  0.003 0.01 - 3 Water )] 0.026  0.005 0.02 - 5
0.1%HCl @ 0.403  0.001 0.40 0.39 120 Yes 0.1%HCl @ 0412 0.002 0.41 0.39 123 Yes
1%HC1 @ 2.530  0.001 2.50 2.49 750 1%HC1 @ 2.858  0.003 2.86 2.83 865
C Water @® 0.192 0.003 0.19 - 57 C Water 0] 0.235  0.019 0.22 - 64
Water @ 0.030  0.004 0.03 - Water ) 0.046  0.005 0.04 - 11
0.1%HCl @ 0.031  0.001 0.03 0.00 9 No 0.1%HCl @ 0.029  0.001 0.03 -0.01 7 No
1%HCI @ 0.022  0.001 0.02 -0.05 6 1%HC1 @ 0.006_0.002 0.00 -0.04 0
I . Sample (1.0 g) was extracted with 40 ml of water for 1 h at 40°C. Five ml of each extraction solution was
(¢) Laboratory 3 Instrument: Hitachi U-3000, Detection wavelength: 413 nm mixer:i w(ilh Sgr)nl of acetylacetone reagent, and heated at 40°Cfor 30 min. After standing for 30 min at room
Sample  Extraction Absorbance Subtracted absorbance HCHO amount ~ HCHO temperature, the absorbance (A) of reaction mixture was recorded at the wavelength of absorption maximum
solvent No. A Ay A-Ay Increment (@)  (pg/gtextile)  processing in the region 412 - 415 nm in contrast with the blank that is prepared in the same way form purified water
A Water @ 0.056 0.010 0.05 - 14 and acetylacetone reagent. Separately, the wavelength (A) of reaction mixture of test solution and water was
Water @ 0.011 0.005 0.01 - 2 measured against water, and the value of A-A,was derived for each test solution. In addition, the amount
0.1%HCl ® 0.011 0.002 0.01 0.00 3 No (pg/g) released from textile product with extraction with water was obtained in comparison with subtracted
1%HCI @ 0.006 0.000 0.01 0.00 2 absorbance of HCHO standard solution. The textile products was next extracted with hydrochloric acid
solution, and the presence of HCHO processing was judged by the increase in absorbance by the
B Water ® 0.040  0.009 0.03 - 10 hydrochloric acid extraction. When the increased value by the extracting with hydrochloric acid solution was
Water @ 0.018  0.005 0.01 - 4 over 0.05, the sample itself contained HCHO-producing factor, such as fabric processing. In contrast, when
0.1%HCl ® 0324 0.002 0.32 0.31 100 Yes the increased value was less than 0.02, the amount of HCHO exceeding the standard value detected in the
1%HCI @ 2.147  0.005 2.14 2.13 665 product was expected to be caused by migration (contamination of the product as a result of absorption of
HCHO released from nearby other HCHO-containing products).
C Water ) 0.168  0.010 0.16 - 50
Water @ 0031 0.004 0.03 - 9
0.1%HCl @ 0.024  0.003 0.02 -0.01 6 No

1%HC1 @ 0.012 0.001 0.01 -0.02 3




gboocoboobOOoboo0oOoocOoooOoboboooboooonoo 25

O0ooooooooboobooooboobooooDaéa2o
415 mO00O0000D00DOO0OOOOO0ODOO0DO0DbO0O0O0OO0
Ooooboo0ooobobo43000no 414 mboO0O0ooo
gbobobobobooboobobooboobooboooboob o
gboboobooboooboooboboooooboobobon
gboboobobooboboobobooooboobooon
gobooobobooobooobboobobooobooboooo
gobooooobooobooooboooobooboobobooon
Oooo0O0O(Tablen) D000 OAOOOODOOOODODOO
oooobOOooooooboooooobobogoooo.o500d O
O0000D0HCHOOOO 15p g/gU0O0DOODOOOO0O
gobooobooobooobboobobooobooboooo
boboobobooboboobbobooboooobobo
oboobobobooobogoobogoo.ocibobobooooo
oooooooobooobHCocHOODODOOOoooooo
gobbobooboobooboobooboooboooAgD
gobooboooooooboobobooobooobooboooon
gboobooooo b
oo0oooBOODOOODOOODODODO HCHODO OO
goboooboooooooboboobooooboooboono
O00oobDOADOOO0ODODOOO0ODO OHCHOO
gobooobooobooobboooboooboobbooon
gobooboooooooboobooooooooobooboo
oooobo.3popDDO 250000000000
gboboboboosbobOobOobOobbOoOobOobOann
gHCcHOOOOOOOOOoOOooooooooo o
ooooocobooooooboooooooooooo
uboobooboobobobooobobooboooon
obooboboooboobooboboobboobobooo
oooooobooobooobo20bO0O0ODDOO OO
oooboochoooboHCHODOOODOOODOOOD
gboboobooboboooobooobooboboboboo
oocobooHCcHOOOOOUOODOOOOOooDObOOoOo
oboooo

4. O0oO0OO0OO0bDODbODbOODbOobOoD

gbobobooboooobooboboboboooboooboon
gbobooobooboooobooboobobooobooon
go0oO0OO0O0OCOOOOOOO0OO 00O dgOO 100 mlO
00000000000 OgOOODO HeHOoDO 279 gf
g oboboooobooooobooboboobooboobooo
O00000000OTaple20 00000 OOOOCO OOO

Table 2. Absorbance of extracts obtained from formaldehyde (HCHO)-
urea resin-processed textile product

Extraction Absorbance at 413 nm  Subtracted absorbance  HCHO amount ~ HCHO
Solvent No. Dilution A Ay
Water @ - 0.367 0.001 0.37 - 279
Water @ - 0.247 0.002 0.25 - 74
0.1%HCl @ x10 1.564 0.002 1.56 (>2.5) 4780 Yes
1%HCI @ x10 1.128 0.001 1.13 (>2.5) 3447

A-Ay Increment (-@)  (ug/g textile)  Processing
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