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The method validation of formaldehyde quantitation in textile
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Abstract

The determination of formaldehyde in textile by high performance liquid chromatographic technique (HPLC) with
diode array detection. The sample was prepared using the standard methods: ISO 14184-1 and ST 2002. Formaldehyde
was extracted with water at 40 °C then reacted with 2,4-dinitrophenylhydrazine to form complex compound, which
has an absorption at 360 nm. The complex was quantitatively determined using HPLC with diode array detector at 360
nm. Limit of detection (LOD) and limit of quantitation (LOQ) were 0.66 and 7.6 mg/kg, respectively. The method gave
linear range at 7.6 to 86.8 mg/kg, which can be accurately used to determine formaldehyde in textile in direct contact
with skin. According to European standard, textile used for children must contain formaldehyde less than 30 me/kg,
and in Japan, for infant (<24 month old) it must be less than 16 ug/g and for children over 24 month old must not be
more than 75 pg/g. The validation of the method was studied using parameters such as linearity, limit of detection,

limit of quantitation, bias, precision, matrix effect and estimation of uncertainty. The recovery was between 90 and 110
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%. The precision, expressed as relative standard deviation (%RSD), was less than 5 %. The matrix effect was evaluated
by the recovery and it was found that this method was not affected by matrix. Both bias and precision were used to
obtain estimation of measurements uncertainty. The expanded uncertainty was not exceeding 20 % with a confidence
level of 95 % which was acceptable for the uncertainty target. Thus the developed and validated method was suitable

to be used for quantitative determination of formaldehyde in textile using high performance liquid chromatography.

Ardfey: vesunadled, Wesinadlenludme, dwme, lasulnnsveavaiiuuaussouyg

Keywords: Formaldehyde, Textile, High-performance liquid chromatography
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1.unun (Introduction)
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2.38n15399 (Experimental)

2.1 \e3psilauazYaqgunsal
211 wn3eslamesnesuuudaninlasuilnnsin 8%e
Agilent 3u 1200 fin3nmsainviia diode array

detector @nansainAnNsaaniuAduwatiugie 190
014 950 Wlwns

2.1.2 8NUIAIUANYUNYI aUTNAIUANYUNYIT 40 +2
DIATALT

213 1a3pedadve Mettler U AB-204 auazidyn 0.1

o

aansy

2.1.4 ¥INInUSuInS 1nIALe (volumetric flask class A)
UM 10 wag 100 Hadans

2.1.5 Tusn nsawe (buret class A) 9u1m 50 wag 100
A8aNT

bt}

2.1.6 YninU3nng tnsmte (volumetric pipet class A)
YUIARIE
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2.2 @UINTFIU AITLAN UAZDUY)

2.2.1 asuwnsguiandnsddnusadeulelown,
Oxidimetric standard, 99.91 %, Sigma-Aldrich,
Certification report no. 1170/VII4, BAM Berlin

2.2.2 ansagateunsgiunesunduiesas 37 910 Merck
T miumdsuasaraennsguildadnaduld
@ouULiey (standard curve) fiAnanddiu 0.1, 0.2,
0.4, 0.6, 0.8 waz 1.0 fiadnsumedns neuulUldau
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InwsaiuansazateuInggIussAUsBlnea ey
Lelawnnlude 2.2.1
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sodns nauthlUldnudemanudutusiuou
(standardization) Tasn1slnimsaduaisazane
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Wuansavanelaeda 0.3 nSuavanslunsmoslnvioan
SNNTY 100 agans

2.2.6 frazarverdlalulensa nsaeviiead (HPLC
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2.2.7 husAnnleseu (deionized water)
2.2.8 frogreinitlifinlosinadles faduiudng
2.2.9 ¢lass microfiber ﬁﬁ‘ummgmu 1.2 lupseou
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Aoauu Zorbax eclipse C-18: 150 x 4.6 Jaalugs,
vumaunA 3.5 Tupsa,
9ruMNLou 40 avrmisalged
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M19199 2 AUANBALIANITYRIITNAFDY

WSWINOS

ANUAUWUSIBUIAU (DaanSumoans) 0.1 —1.0

¥nF1NANSASoInT (DaanSusionlansu) 0.66

VRNANSIABIUSUINU (Daansusianlansy) 7.6

goumsldvu (Daansusionlansy) 7.6 — 86.8

AFunau (Soga:) 90

.0-110.0
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wans:nugnitioans D
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200.00000 R?=0.99997 .
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-
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-~
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ardduriatunfled, Sadnfudeioe

A15197 3 unasvesanuldutuouny

IndvAtnWIbNtuau | AUSWru | Anpowlunduau | ArpgWIntUaU
(X) UIRSTU (u(x)) | UINSTIUAUWNS
(u(x)/x)
purity of potassium 0.9991 0.0001960 0.000196
iodate
AWlouIdey (bias) 1.017 0.0333 0.03271
AMUIAEN (precision) - - 0.0187

3.wana:391sni (Results and Discussion)

3.1 AUANYUZINIZUDIIBNAGDU ANUANSIST 2 @717150
1 35nedaulUlnngou Nesuiantentudma sy
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= P o s v v '
A191991 4 dgUA1AUNAY (Rs) UBNYNAMUVNVUKAZAIAIN
laiuriuauvad Rs (u(Rs))

S:AUANL | NSLASTIUAIAL | AJUNLVUIDAY | AAUNAU (Rs)
nuvu (Daansusioans) | (JaanSusaans)
1 0.09 0.0900 1.064
2 0.19 0.1905 1.013
3 0.86 0.8564 0.985
4 217 2.1696 1.008
Rs 1039 1.017
u(Rs) 0.0333

o W

negeuANLiudRlngldaifinadou t (t-test)

o

1-R; |
u(Ry)

= |1-1.017)/0.0333

t =
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= 0.51051
=2.306, 0l=0.05,n=9
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o
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3.3 msmuwuAauliviueu IneRsNLEIAIAINY
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a .. PN v o °
171 (precision) wamslumns1e9 3 waglatunmuim
& o o X
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C P X
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Ue  _~/0.0187% +0.03271% +0.000196>
C

= 0.03768
uC = 0.03768C

AW A ldudueuuens (U)
U =k x uc

= 2x0.03768C  Timnuidesiu 95%

= 0.075C
ysaauluntueuveny (Sevay) 7.5

4.asU (Conclusion)
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