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Formaldehyde Contents of Textile Products and Its Reduction by Washing

Tomoko OOSHIMA, Eri KISHI, Asako OZAKI, Tetsuo YAMANO

Abstract

Formaldehyde (HCHO) is widely used for pharmaceuticals, paints, adhesives and preservatives, etc.
HCHO s also used for shape-stabilization processing textile products. In the Japanese law on the control of
household products containing harmful substances, HCHO is restricted to 16 ppm or less for clothes of babies
and infants under 24 months and 75 ppm or less for adult underwear.

In this study, HCHO contents of 19 shape-stabilization processing textile products (11 dress shirts, 1
undershirt, 3 pants, 2 sheets and 2 curtains), and 15 textile toys for babies and infants (13 educational toys and
2 stuffed dolls) were analyzed. HCHO over 75 ppm was detected from 3 shape-stabilization processing textile
products, namely 2 shirts and 1 pants for adults. The other 8 shape-stabilization processing textile products and
all textile toys were under the restriction of 16 ppm for babies. Washing with detergents was effective for a

decrease of HCHO contained in textile products.

Key words: formaldehyde, textile products, washing, detergent

1 1XT®IC

BIVLT VT ER (HCHO) 13, EE3R S, A Rkastig ., B2
HHI BERE DJFEIZIITHEL T, IHEALL B
LU CHEASID TEMHBRO VLS WE TH
% (1], Mk B ~1ZBE Ui - B5#E B A ookt hn 4%
WZEAESN TS [1, 2], F2, FLWT [3] <OfF,
MRS ORI 30-700 1 g/g FEEE & Fh 0D [1, 41,
ZDINTKEFEIZP POV FEENICIFET D HCHO
T, 7L AR —BEEZRILRLTVWE THHZ LMD
(1, 2], AEMEEZEATHFERMOHKICETS
A (BARE FREH S ELHNE LI 97) [5] 12V T, 4
% 24 » A LLT O VHE RS ClIIf L Qdien
PRNELTRELW R (FTE O R BRIE TR EZ 0.05
PUF, F721% 16 ppm LLF) ERESIL, KA T &S
12 75 ppm LA F OIS D, FhEH SRz X
D FEHITIE, FshEHER S PO HCHO 1245
HLONKRHEL, TOJRINEL T, MHEDORAE I T8
TE | R E S ILD AR ZAD B E DA TN E
FD HCHO IZ LAkt R S D15 Y (BB B2 5
n5 (2], BYIZLD HCHO &L, BEEMEVZIE
TN ELIFAET D20, RN AR E TERNE
Bl 53 E L TS, ZD IR IINE | MR 5,
? HCHO B4z \W\ OB EHRE BT 2R AT 5T

DHESNTWD6, 7], 2, VAV ¥V EDORER
TN TARAHE ST IZ1E HCHO M SN TWAZER
WEINTWAS, 9], FhEM S BLHNETIX, KAH
DIFHER N ONWTX T EEAE TP R (T2 v
W) SOHAR (RIR ) (T TR HE A 12 70 | IR PE 2
44 HCHO N _LA& #RAELHE (4 300 ppm., 4+4< 1,000
ppm) A3 L0 D, TR HEIE . FEE TR NE S
T 4-13 fFb oD | FEEN THLS Ik R AL
~0D HCHO OB N EIND, T2, ILehErniz
Pefil 92 ATREME D B DFRHER L B H B R IZ DV T,
AATIL HCHO OFLHIIT72u A3, TR A7 B 3%
ThiHTaT 7 Ak 100 TiE, OB ILE IR
FAREHERL L LR U0 720 16 ppm LA OBl A3
FAaind [10], 22 C, JBREL EM TR i s O
HAERLL B B2 OV T HCHO O8 A EiEL T4
L7z, EHIT, HCHO % Lhik i i FE 5 A 3 D ik 1Y
i FLh LS [T S TR M EERR L, £
EENICH DT A ERS L OVEIEFZREZITV,
HCHO DARIIZ B Dt 21T o7,

Il EBRFGE
1) &%

MRMERL S T ED HCHO EREFAA S, TRRB L&

KR i S BRGERL AR ZEET
T 543-0026 KB i K 55 X B _1-HT 8-34

Osaka City Institute of Public Health and Environmental Sciences, 8-34 Tojo-cho, Tennoji-ku, Osaka 543-0026, Japan

-43-



RIEEF -

INTARAER S 19 30BF CRAH DT AT % 11 308}
TF 1B Moy 3B e —T U 2
#oBh) Z A Z— %y T, 2010-2011 4E(CHEA L=,
ML DI BB R 13 30k, < DA 2 FUEHIKRBK
TANOEET 2011 FICHE AL (Table 1), F7=,
HCHO Z& £/ W ikt L TS AL E 2 EA LT,

2) RE

HCHO HE¥JF % (A% /— VIR 1 mg/mL) 1B
F b 8E W, TREFAT BN BRET =Y
L3 LUOKFERR I IR Rtk 2 o, PRl i, — Mk
HIZRFRE G R ER DL E R =2 — e — X (557 :
FUETEPER] (20%, EET LV F LB ZVR TR
FRIT L RIAFTZF LT AFLT—T)L) K
LA (T AT ORI . 7B IR (RERSE) | TR
F (BiERHE) . 2 EH (KU T 27UV ERF NI T L) | EE
A OB REESRID L) | BER) [11]2 e,

3) EEEFEHRB I UREOFER

HCHO HEAEVSIR 1L, 7 DR UE R Ik 2 78 B /K 12 &
0.05-4 pg/mL FTEFEMICAIRL CHRLZ, 78T
AT b RIL, BT =T 375 g ([ ED
R REIN AT L, KEEEE 0.75 mL BLOT &F
NTER 05 mL &Iz, SHIZEBKENZ T 250
mL U7zt 0% R L 72,

4) WML D HCHO & B BDRIE

O 7= WL AL SR 0.5 g ZTEMEICFER LT, 7%
K% 20 mL Nz B L, 40°C DK HCHRE % IR0 IR
W5 1R L, IBREAIE U260 O 2 R BR IR &
L7 (R LD 15 27— TRRIA KA
TR o FERE A AR HNECRE O BRI 5 mL Bk
NT T 7L TR 5 mLEED, ZhEn T F L
7RI 5 mL 2% T, EHIZ 40°CoKiEF 30
I IRE LSS, |IRT 30 DER., e
(S EEL UV-1700) 1250 412-415 nm DK E
413 nm TWHEEZREL, 7T 7EEZELSIWT
HCHO &6 &% R,

5) HCHO BRIz W TIEREZI R ok
(1) HCHO B Y:ih DIERL

THERLEL 5200 HCHO & R REH A AT o 7oal Bl
I, Hi TS 320 ppm S (RO LE
HELHE 1,000 ppm LLF), £DHANYEHNT,
HCHO % & £/ sh L FILE (§ 100%) 2 Hfili s
TORREC—REITRY = F L R AT 1 ERIRE L,
B e bl 2 Rk LT,

-44 -

(2) B\HLIZ LD HCHO DO {Eisizh 5

B F A2 W EGR L oo BV EE N (40 mP)ic 5)
—(1) TIERRLI-BY sz DL, mAHLIZIER (0 B
f) . 3. 18, 30, 42 FEfIcB Y% 1 g FREEGIVED
R BICRI=F LRI AN TN E B R E LT,
EBI, BIERA M BALIZEZD 3 BB
M2 9 MR O FEBR A R L | Jo & [FIRRICEREY
REEBERE L, ZROEHHRE LB o
HCHO Z& & &4 HIE L=,

(3) VEEIZLD HCHO DR sih 5
FREFA VRS (v — 7 4 A BYETE ES-C60S)

BLOVKIEARE . FEER -G REEAI o6 I e

LRIZIEND N2 e b, A B0 L[] LRI,
WA OEEFEAED 12 LU=, Wil iER
JISL0217-1995 No.103 Dy 712145512, vkt
1:30 L7 D Yl K B CUE EB AT o1, T72bb,
Ve PTREZ IR ARK B D 111 1I2& T, Fsh AL
H (BYih) K 40 g, TEREZ BN LA/ S V%) 320 g
(WFRB RO 1/2 BITHY) 2 VEEEICAN, F
FER AR BEA] 4.6 g ZNZ, BBV 553, ik, 791
B H A, 379°F 2 [ H, Bk 3 0&1T-o7, Yk
%, BEOIZES A AOREEZ T IREE T, BUEL
DEWENIZARY LUK, ELIZRE O —#25%
L., ¥ 35 HCHO mAHIEL-, [ 2 FEvEE
LTRSS b 0, 3 FEPEREL THRSE-b 0%
EteL, HCHO 2288 Al LT,

(4) T OKPEW) 125D HCHO DA Jssh 5

FLEE LS (BB Yeih) 14 g Z8I0ERY ., KiE 20+
1CIZFREEL7-/KiE /K 0.42 L (kL 1:30 (2FHY) %2 4
VWNVTC 20 [BlOBBEVL, TR o7, FRE, KRR
BRL7-7KIEK 0.42 L &2 AVNT 20 BB PENLTH
O, PelEgT 5 KLz, B B YD EEZ T e
UVVREE T, JABLO B WENIZHYTLL, EpsE7-
HOEFHW 1 EIHORE L, FICEFETFERN
AT, PR LT Y b O — 2 G0 B> CTREMR S H
72 0% T 2 B HOREIEL, SHIZFEEWEED
KL, BIE S =30k O — A S E 7o b 0 & Fn
35 FIHREBIELZ, WTNBRLBELIZEEBHZ DWW T
HCHO 7R &4 ELT-,

H FERBIOELE

1) L EMLEMHERS PO HCHO &8 &%
HCHO & A & @V Ml R i DS FEN TR HIAE
NDFREERSHDHZEEBE L, A ¥ —Fy NRFEET
DR ANHOTEREL EM TkKER S 15 3UB (DA
11 EEE, S 3K TAE VY 1EUED 2o
T, HCHO &/ &% lI7EL7= (Table 1), VA% 10



fiHEEG P D HCHO REBEHR L UHECIDERICDNT

FREND 7-128 ppm RS, n0.7 @ 1 BEGITMHR
HEniehotz, A5 [9] 1, WRELEM TUAT v
v HCHO 14, 1999 D74 T 8 f i, 5 By,
K 6 ENTARY) 2% 75 ppm & HE 2 TV /=238, 2000,

2002, 2004 FOFHAETIT T TORELT 75 ppm LA
TTHY, HCHO DK LD A Z 5L T\D, 4
[, F %~ OFHA (2010-2011 4F) fi5 1%, 1999 EDOFH
% [9] I2H~%E HCHO OIRIBALIEIZ A58,

2 ENTHAR Y4 HEET 75 ppm BB A TRY., fAhIC X
STk, FTEOREEZBZOLOBHLEELND, U
ALY TR D 100% D 2 #EFCR AR FHD
FEYENE 75 ppm 2R -, UAT IR ELTHH
SNADIDEN TIFRWDS, =27 v 7 2k 100 Tl,
TAELRIUAHEERY, HCHO 1Z 75 ppm LA T O 3HIA3
WHENS [10], ZOZEEEETHE, SHRDIEH
{ERLEELLY,

YD 3 FRBHI A THNAKDEENE 1,000 ppm (i
AL TV, 8 100%0 1 388k (n0.13) 75 Helge iy
RED 320 ppm Sz, AR FEEFEHLRNE
BRR NI AL G PR DFE > TR NELEN IR
RO EIZREDIEE121E, HCHO (2 AREEEHE A
RESHL, AR ZRAIG AT, ANV EBICHEL
EDORENLEEE Z BT,

T DR 100% D+ (n0.12) 7351F HCHO 13 k1
IEN D 26 ppm ST, #i 100%DFEREZE N T3
— 230k (n0.16, 17) 2>51 4 ppm L8 ppm 23k
HENiz, WEREEM Ty Y biE- T, V—VITEN
TILFHOE M Z 5528030, HCHO &4 2 K<
Mz, RO R E L/ THHEHE ST,
RYVZ2ZTNO T —T 2 2 EEHD HCHO 13 E
W =V LFEREDHEENTEDN, bebeRYT AT
ABRLDIZRVICKWHEEZL DI LEZET 5L,
HCHO {282 T AL TWARWATREMEL RIS T, &
DZLIEI 0.7 DI VNITHONTHNRAZILEThHoT-,

A Bl L7 B RE 22 E N TARHERL S, Hh [E s
19 R 12 3BH(63%) 2 b, A AT 4 3R
(20%) CThH-o7z, HARBOH 100% 5 Mm%, FERIC
e~ HCHO &4 B0MED -7, HCHO ([ZLAEREL:
EMTOFIEICIE, RSN v I HCHO %0
IRA T A% A5 VP (Vaper Phase) Il T, A= A (&
T =T AERZ ISR N 4479 SSP (Super Soft
Peach Phase) L, SSP AN LiZF /72 /ay— 41l Hs
A&7z Non Care I T/l H57=0[13], FDiEWN
IR RSBV IN N O g WA AN

HHERLEL OB RN D0 BIE, 12 3k
THT T 3-11 ppm, 3 FERHITHR SR s R
Llpolz, ZIOITHR 2N A S0y, Wb
& AL HE DL sh R L S D FELL R CTh o T,

A EIFEL-HHER IS B2 1d no.15 <D Az bR
ST RTHERTH T,

2) HCHO B4 1D HCHO D& ST

FHEFIA T HCHO 7% 320 ppm FiH&EH7z no.13 @
S LR R LA 2 ik S TR G i &2 1R L |
L& HNT HCHO OARIZRIZ OV TRETL T,
T MY BIUB RO HCHO &H &% 4%
3 AT CMIE LT, f/ S VI 4 26070 ppm (2 3t
Table 1 Contents of formaldehyde (HCHO) in shape—stabilization

processing textile products for adults and textile toys for
babies or infants

Sample No Contents Country Material”
’ (ppm) of origin (%)
shape-—stabilization processing textile products
Shirts 1 48 China C55/P45
2 22 China C55/P45
3 74 China C100
4 7 Indonesia C35/P65
5 94 China C100
6 128 China C100
7 ND Japan P100
8 21 China C50/P50
9 8 China P55/C40/PU5
10 20 China C100
11 34 China C78/P28
Undershirts 12 26 Japan C100
Pants 13 320 China C100
14 56 Cambodia C100
15 2 China P80/C15/PU5
Sheets 16 4 Japan C100
17 8 Japan C100
Curtains 18 ND China P100
19 ND - P100
textile toys
Educational toys 1 3 China P, A PP
2 11 China C80/P20
3 5 China C,P
4 3 China P100
5 ND China P
6 11 China PP
7 11 China C,P
8 3 China C,P
9 ND China C
10 4 China P
11 3 China P
12 ND China P
13 4 China C, P
Stuffed dolls 14 7 China P
15 3 Japan —

1) C: cotton, P : polyester, PU : polyurethane, A : acrylic fiber,
PP : polvpropvlene
ND : <2ppm, — :unknown
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Fig 1 Changesin HCHO content of baby underwears
by drying in an open room (40m?2)
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Fig 2 Changes in HCHO content in textile products by washing
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Fig3 Changes in HCHO content of a baby underwear
by handwashing
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