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S B3k : Trends Anal. Chem., 24, 49-56, 2005
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Azo cleavage
NH, OH (Chemical or Enzymatic reduction)

O e T~ vl AWt
HO,S N
Acid Black 077 Benzidine

(IARC Group 1)
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IARC : Groupl Carcinogenic to humans (5 #E%g)

NH, Cl Cl
OO OO
H,N NH,

4-aminobiphenyl

2-naphtylamine 4,4’-methylene-bis-(2-chloro-aniline)
CH,
OO oy
benzidine
o-toluidine

IARC: Group2A Probably carcinogenic to humans (1f&E3H)
H,N

4-chloro-o-toluidine



IARC: Group2B Possibly carcinogenic to humans (15f&%H)

o =t )
H.C H,C

o-aminoazotoluene

4-chloroaniline

H,N
—O@NH

2 ,4-diaminoanisole

4.4 - methylenedlamlme(MDA)

3,3’-dichlorobenzidine

H,C—O O—CH,

o)

3,3’-dimethoxybenzidine

p-cresidine

PBORGH

4,4’-oxyd|an|I|ne

pon

4,4’-th|od|an|I|ne

@

2

2, 4-diaminotoluene

NH,

H,C—0O

o-anisidine

SO

4-aminoazobenzene

\_ 2,6-xylidine .

*EU T L Xt &4}



IARC: Group3 Not classifiable as to carcinogenic to humans (3f&%g)

4 I
NH, H,C e
. . CH -,
5-nitro-o-toluidine 3 2,4-xylidine
2,4,5-Trimethylaniline \ /
*EUT I3t &4t
a an—
Aniline 1,4-phenylenediamine

*KRHE RSN, —EHOHEFERTY S VDETHETERT B,



REFEERT7IVICRSANEOHRIZONT

O HENEOBHEICDLT
B E DM MIZE T HPAASAND XTI B U & B £ E % (Oeko-Tex® Standard 100) [ZTDLYT2

E&F HHIE 5 HiEE P s TfiE f& it TIR{E IS
B PR L
*E SR HIELS
o 30 mg ke e Er1 43621 2003 SffiElZ 201 2 F3 A HET FFE.
EU HEADH LT 229 ENi4aae—22008  © MR moliEmmEHEESNTL A
=B18401 :2003[%%&%&':%3— N 24E¥E . GBJJT 1?592_ ﬁﬁ”*ﬁﬁﬂi?[]@ﬁ-’ﬂﬂ[fﬂgl iﬁ.%ll
N 20 EUZZ4EEE + 2 4wy lidined 5 PAAsF2TEFEARECT 2SS
tE= 2 E ST e R g mgfkg e[ QJG_xylidTr:f;)meJ%J:D 5006 mg/ kg %LJ%EEEJ;{]T%EE wiLd ABSH
o R O oo e 30 M kg KS KO 4TH LTFKS KOT341C SR DT = HFPALs
(= mBEER IERTEEIEL LT B 11 PEEE
TCWNTE! 59— = .
bl ER Y (E5E13 T 2ot 2R 12007 2&0%%#1 1 A&V IETT. o#TEIEU
TCVNTET 8- ;
R L o 243EEE
UTEIRE S EEE No2231-2548 30 mglkg N .
- B Farics) AERG bl LT (VPR T2 ollineB O
riaEE]) ’
Oeko-Tex® Grme 20 mg/kg 24TERE (EU22TEFE+ 24— BT TETRE ELMERLICHERPTHNDENT
Standard 100 = LI wylidined £ 02 G—xylidine) s 20 mgikg L&
#* ) -
I:|7«_J:,| QEEE 30 mg;"kg 24@75 (EU22E¢E+ 2,4 EZ‘K

LI wylidined £TF2 A—xylidine)

A BRI 3 | A ORI TR A T | R B AR i T R 1 S R T E R N S e e T | AR T 2SR I F R LT
Bl g e M 070 H L R - (R 2 TLO SN, SRR A 2RI T dL

® REACGH Annex XV REACHEE A ZEU Directive 2002/61/EC)

4 FaHAT

*ERT A IEARECERINERS
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1999FE MU 2000 FENA SR IZHITHRE
[CEWTEHIN-IIEE

REE D

KEEMSEEIC KERIZRY 2 oo o _ RoToy
: oo 2R T TGS BB . ’
RIShBFENA | | SorEatT o | it MRS
ERFETSV (N | =| ygHusEDb X RUTDY X E(D% X *ﬁﬁgéé X %,@ég X| mizznz
DOOU)DE nTWDRESE AF TR ~ =1 P
Y58
= . . 0.09
2.7 l«lg/f- 0.08 0.63 ug/g 18 g 30/ 1
I (19974 0 (EERT—4) (S23HI1E) (3B A (F%&)  GFCRHET?
7.5ng/H F5us HEI0EET 24 D300
miEHAE) PR AGEH) FEIZIRIRS .
. - ZFD5530%AH8
A N)RX47:25 %X 10 FIUIZEAL)

RUSOUM10-6 JRAILANL
* 7.5ng/H > 0.3ng/H (0.s.ErPa1997)

LR )RV HDFERELY  BFEFEIETIVICES
HEKLAJRIDNHEARTERL RIS,
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O BEFEET7IVORNEREH (HRH])
EUTIZEAOMBE L 5EEEWROERERZINE- AFLTS.

BREZxs AT /L (RAPEX: Rapid Alert System for non—food consumer products)

WS I 5l a5 %¥E (Category) ® &l 54 (Products) ® R 8L (S B
2011 Clothing. textiles and fashion items Scarf

T—shirt

Dress

Hand bag

Boys' underwear

Blouse

Bed spreads, and cushion cowver 1

Pashmina—stvle scarf 1

Baby shoes

Bag

Bed linen

Children's cardigan

Children’'s Jacket

Children's sweat shirts

Denim dress with belt

Jeans

Men's shorts

Sports shoes

Towel

Trilbw hat

Women's Jacket

LS

Tows Fancy dress costume
Finger puppets

* El A5 EE (Category) S ETFE 4 (Products) MASRESEIZIREIC O EE
1 OMMEDOPICHBOBSOETRSI HDS=H

-EAITE, FEOE) . AV RO NT5T142a CH) . TG %
- PEREFRAGHEND, 41V FRHEEICRB—OhbEHE ST,




REFBRTZIVICRSANEDBRICONT
O BEFEKTI DENEREHMER)

=2 == EH{ES% HWEHH PEBEESEE(uee)*®
2010 Benzidine 12 77— 1571
4—Aminoazobenzene 12 43 — 150
3.3 —Dimethoxvbenzidine 8 23 — 516
3.3 —Dimethylbenzidine 2 110 — 640
2. 4—Diaminotoluene 3 480 — 530
4—Chloro—o—toluidine 1 1471
4 4'—Methvlened—o—toluidine 1 641
4 4'—Methvlene—bis—{Z2—chloro—aniline) 1 924
.ﬂ-ﬂ---@?ﬂ}f.ﬂ!t@mltﬂ_@ _________________________________________________ L I 2108 ..
Azro dye” 2 341 — 1100
2011 Benzidine 20 483 — 4118
q4—Aminoazobenzene 19 66.3 — 1701
3.3 —Dimethoxvbenzidine G 87— 615
4—Aminobiphenyl ] 614 — 83
2 A—Diaminotoluene 3 21—160
3.3 —Dimethylbenzidine z 216 — 60
4—Chloroaniline 1 33
4 4'—Methvlenedaniline 1 134
o— Toluidine 1 2.02

* EEOEEEAZELLOSERL ¢ MR

- 2{KHJ1Zbenzidine &% U'4—aminobenzeneD&HE A Z M o 1=,
- 4 > F&ETldbenzidine & U'benzidineRPAAsDEE N E = o 1=,
- h[E & Tldbenzidine & 1*4—aminoazobenzene AN IZHH =i,
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BEFBET7ZIVOERAEERHFEICOLNT
205 RERLEES 1IFEAEEIZDULNT

|
i~

e &)
g B S A 20091 ~3 AT TIESD /INFTEIEIZTEA,
RN RAER REIIS6R L. ARSI LI21B&K

X N\DHATF8RIKR, AAIVI3RIK, HETORRIK, 50 Fa> < yMBHRIK,
rSUHOR8KRIR, T Y5t {Ketc.

X HEEIFREENA, ZDMAUE RIET (SUFarTvh).,
H Ketc.

XBmMIE R ARUIRTIL, D—)letc. RUF DR HitH

[AE& 5 %]
BTALER 5K IZEN 14362-1 (FREL %) 8 K UEN 14362-2 (7R
IRTILEGTE) IZHEH,
HEOBIEFARIOTNT STEE D HET (GC/MS)




BEFBEETIVOERNEREBRHEICONT
O ® HMERNDEEFEICONT

B (863 5H) == ﬁﬁﬁﬁ{mlﬁﬁ}ﬁﬁﬁﬂj

Bl g =) EiEET(n=77) i (n=44)
HERRIEED EETRAL BEHTRUL "o Tmytr porEU® FETEUE SH TR

4—aminobiphenyl 21 3 20 3 0

benzidine 1906 0 16(7) 0 K 0

d—chloro—o—toluidine 0 0 0 0 0 0

2—-naphthylamine 2 0 2 0 0 0

o—aminoazotoluens 0 0 0 0 0 0

S5—nitro—o—teluidine 1 0 1 0 0 0

4—chloroaniline a5 0 25 0 15 1

2 4-diaminoaniscle 1 0 1 0 0 0

MDA 7 0 2 0 7 0

3.3 —dichlorobenzidine 2 0 2 0 1 0

3,3'-dimethoxybenzidine 12(3) 2 16(3) 2 0 0

3.3 —dimethylbenzidine 4 0 4 1 0 0

4 4'-methylenedi—o—toluidine 2 0 1 0 1 0

p—cresidine 8 0 ] 0 0 0

4 4'-methylene—bis—(2-chlorc—aniline) 0 0 0 0 0 0

4 4—oxydianiline 2 0 1 0 1 0

4 4—thiodianiline 2 0 2 0 0 0

o—toluidine 7 1 11 3 0 0

2 4—diaminotoluene 1(1) 0 101) 0 0 0

2.4 5—-trimethylaniline 0 0 0 0 0 0

o—anisidine 15 4 10 4 7 2

d4—amincazobenzene 0 0 0 0 0 0

24-xylidine 6 1 6 0 0

2 6—xylidine 5 0 5 0 0

aniline 62 21 46 25 29 9

1 4—phenylenadiamine 19 1 3 0 18 1

TOANEREERREY. T ERTRERS I DEHTRERERE
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R = R o = = 4—aminobiphsanyl benzidine 3.3'-dimethoxybenzidine 2 4-diaminctoluens
DI -} 004 0.27 005 -
DI2-R i 3.52 220 005 -
DI2=v e 3.30 83 017 -
DI3 FLisis = - = -
Dl4 n = = = =
DI i 0.06 0.46 0.05 91.9
DI& - 2 = - = =
DIT=3K e = = = =
DIT=¥ 5 286 358 062 -
DI&=G i3 = = = -
A 2ol DIE=Y -} - - - -
DIg-R i 0349 433 008 =
FLAFIATUE DIa-0 r, ol 036 6.73 005 =
Dlio-B ] 122 203 278 =
DI-Be MA—Ten 0.70 152 082 =
DIT1-BLA 2 0.11 0.20 0.0 =
DIT1=Y % 11.8 49 0569 =
(] 2 0.03 0.72 tr. -
D3 =" 565 213 392 -
D4 L 143 443 117 -
D15 2 011 0.52 007 -
DB1-B L] - - - -
. |pB2-BR % - - - -
rer DB2-G i - - - -
DE3-B " = - = =
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AIEXRELI-26FEFEDTIVEDHL 21 ENRHEFREL £
Tl DRAETEREINT=,
BEHEEOSWEC

@2 4-chloroaniline (35/86)
@ 4-aminobiphenyl (21/86)
@ Benzidine (19/86)

AVEREDSOFIAVIVED AR EERBENZEHLNT=,
(8721 FHmHEBRAH/ 2RIEE) .
BRHEEEDOE]EIC
@ Benzidine (7/21) GEE :183~443 ng/g)
@ 3,3-dimethoxybenzidine (3/21) (=R :56.2~392 ug/g)
@ 2,4-diaminotoluene (1/21) GEE:91.9 ugl/g)
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X EEEIIPEENAD, TEDMA U AR T | FH,
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[ELER 75 E]

SHESL S EN 14362—1:2003 (R ARHEHE B 5 [ ZHEHL,
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=58 SRS T—A1 7R S ES| bt
T—A2 " fE it
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REFEET7IVOERERBHREICONT

O @ YMERDIE

I.IJ

45

FISOWNT (R Mm)

& RSk

ik 7B B on”

%

o

e {4 # AR FOHE e o)

Aniline

o— T oluidine

2 4 —rwlidine

2 GB—rwlidine
o—Anisidine

4—C hloroaniline
—Cresidine

24 5T rimethwvlaniline
1. 4—FPhernyvlenaediamine
A4—Chloro—o—toluidine
2 A—Diaminotolue ne

2 4—Diaminoanisole
2—Maphthwlamine
o—Mitro—o—toluidine

4 —Armino biphe oyl
d—Aminoazobenzena
4 4'—Creydianiline

4 4'— ke thwle nedianiline

o—Aminoazotolue ne

4 4'—mlethwle nedi—o—toluidine

3.3 —Dimethwvll=anzidine
4 4°—T hiodianiline

4 4'—milethyle ne—his—{2—chloro—aniline )

d, 3 —Dichlorols= nz idine

3,3 —0imetho=xvibe nzidine

25 DoE7 — 5631
11 o7 — 064

t® — Dos

=

tr— 058

tr — 55

14 —-15
018

—

OCOO0OL0OWOO0OO0O0="NgOOMN
|

CO0OWOoOWOoOOoOO0O—"MmO &g = oM

Mo oOoWmo o
Mo oomo o
I

FEALAIZ EVEIE(E (30 o/ FFER o Blon#nds L TR fE{fd
"tr: @ TER{ELL_ FE 2 TIRE R °— TiE s



BEFBETZIVOERNERE
O @ HEADBEHFMEIZ DT (HHERT)

Aniline  4-Chloroaniline  pCresidine Trimjﬁ:ﬁ;nnine 2—Maphthylamine  4—Aminobiphenyl Berzidine Dimetha;;lsl;;nzidine Dimethiit;nzidine “g;;nlji”
T—A1 0.037 — — — — — — — —
T-a2 11 £ — — — — — — —
T-A3 048 037 — — — — — — —
T—Ad _= — — — — — — — —
T e T e e e e e s
T-B1 54 — — — — — — — —
T-B2 025 — — 018 — — — — —
T-B3.SB 0040 — — — — — — — —
T-B3 ¥&E 035 037 — — — — — — —
g—J)L T-ERO. 24 05 T el 59 263 2 =R 10YR 4/8
-1 0.075 — — — — — — — —
T-C2 0.21 0.1 — — 020 — — — —
T-C3 015 — — — — — — — —
T-C4 — — — — — — — — —
T-C5 — — — — — — — — —
T-C8 — tr — — — — — — —
T-C7 — tr — — — — — — —
T-C8 — — — — — — — — —
T-C5 — 21 — — 237 — — — —
T O B e e e R e e
T-D1 11 55 — — — — — — —
T-D2_BL — 30 — — — — — — —
T-D2_R 032 048 14 — — — — — —
T-D3 — — — — — — — — —
Ll S e e e e s
T—E1 17 — — — — 12 141 36 — 2 5%R 58
TILFD 72 33 — — — — 8.5 551 — 23 25PB 374
Hi\— | T-E 13 — — — — 021 25 017 —
T-E4 5.3 — 18 — — 28 413 55 — ER 4/8
T-E5.0 010 014 — — — — — — —
T-E5v 028 0.30 — — — — 023 — —
T-E6._B 0386 018 — — — — — — —
T-E6_G 023 0072 — — — — — — —
T-E6_v 050 0098 — — — — — — —
T-EG_Y 078 0066 — — — — — — —
T-E7.B 051 — — — — 21 100 — — 25PB 4/6
T-E7.0B 070 — — — — 14 45 — — EPB 21
S, wdT-Er=B — — — — — — — — —
= T-E7.ST 033 — — — — 0786 30 — —
T-EB 33 — — — — 14 134 28 — 10R 6/10
T-Eo 130 — — — 013 11 553 — 040 25PB 2/4
a

FFIFEUEEE(S0 1w g/ g 4Ba o8 {E ® Munsell color systeml o5 4528 & FB(Hue) BARE (Value) AR E (Chroma) “—: 7 d f trig £ FIREL_F =8 FRREFS
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O @ EUDE#[EZFEZ R4 (S R)

fRElS 3 —)L

TILFHIN—

(A2 FE) OFLOBES

(COEMTIE, KB, FiR. L2 UDIEIC
DT TENENS )

WEL—y (EEEFRH) OCTESLU
— 6 (—BROL0)

_—  (ComHTRR, CHE. B Ee, 2
T4 —ILTIL—DABIZH T TENEFNDH)
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GAIEXREL-26F8FEDOTIVFENSE ., 125558 (EURRGFIME (X105
B)HAREEFRMELU ETRIoMADERATEHEE SN,
BRHEEEDSUIEIZ---

2 4-chloroaniline (15/41)
@ o-toluidine (11/41)
@ 4-aminobiphenyl (11/41)
@ Benzidine (11/41)

‘Benzidine D A EHEEFBENZEOHLONT= (/41 BEBEBRAE/ 2B A,
(= :45~593 ng/g )

BHINE-ERIE, a—IL-RILFHIN—-—IYTHY.
AEEIAVFEGRG) . ABAQESR),
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O @ HEFEIVALCERA)

FH sk a5 =) S EE 4
| e go—= L— A1 =2 o] F&H
________________________________________ A2 s e EE
~ Lk L—A3 7 o] FELER
________________________________________ L-A4 BRRLE® O ®E  EEfs
D28 L—A5 7T ~BH =)
| —Af 7B, -T-8H 5
BA 7 L-B1 T B FE
________________________________________ L-B2 AL B R
o E - L-B3 T =gE o E
MRy R = L-B4 Al At T2
BHITHEYN R ORENAFL L1 Fr >8R H
L2 A -T~8H -]
-3 iH ~8H &
________________________________________ L-c4 . FE. . ER T
W E | L -5 ZITERE ~BH =)
-6 =2 T~8H L)
-7 TS T-8H =
-8 H ~8H -]
| —5 F=E -T~8H )
-1 0 Pt ~8H =1
L—11 ZITER ~8H L)
L—12 iH -T~8H =
|13 =2 -T-8H )




REFEET7IVOERERBHREICONT

O @ HMERDRBEHEICONT(ERAR)

1] 3

e pIEe _ =200

HlSn#El SRS RO e g )
Aniline 23 012 — 587
o—Toluidine 2013 0064 -430
24— vlidine ] —b
2 86— vlidine ] —
o—Anisidine ] —
4—Chloroaniline 10 o100 — 39
o residine 1 Y
29 5—Trimethwvlaniline ] —
1. 4—FPhenylenediamine 3 38 — 21
A4—Chloro—o—toluidine ] —
2 4—Diaminotolus ne D —
2 d—Diaminoanisole D —
2—Maphthwvlamine 1 .44
o—Mitro—o—toluidine ] —
4 —=Amino biphe myl 4 081 — 2.0
d—-Aminoazolbenzens D —
4 4 —Ccvdianiline D —
4 4'—mlethwle nedianiline ] —
o—Aminoazotolue ne ] —
4 4'—hlethwle nedi—o—toluidine ] —
4.4°—=T hiodianiline 1 [ Na] s
4 4 —pde thyle ne—his—( 2 —chloro—aniline ) g —
33" —Dichloraobe nzidine D —
3.3 —Dimetho=xvie nzidine 1 15

SFERMAIZEUEE{E (S0 o o) w8 ol R #Ers Lo {fsy P— . Fdqa
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BEFBEETIVOERNEREBRHEICONT
O @ MENDOEHBEICONT(ERAR)

. - " 14- . . 3.3 33 Munsell
Aniline  o-Toluidine  4-Chloroaniline Prenyle nediarine 4-Aminobiphenyl  Benzidine Dirmethylerzidine  Dimethoxyberzidine Color®
A1 587 —F 39 21 — 10 037 —
L-AZ 22 — — — — — — —
L-A3 17 — — — — — — —
L-Ad 083 — — — — — — —
A5 014 — — — — — — —
_____ L e e oo oeee e seee e eee e eeee oo see eeeeeseeeeseee e oeeeseeeeeseee e
L-B1 15 — — — — — 015 —
L-BZ 24 — 01z — — — — —
L-B3 045 — — — — — — —
_____ LB 0 e e e e e e
T L1 X — — — 12 03a 40 — 7ER3A0
= L-CZ g2 — 017 — 11 16 074 —

(/w5 R -3 7a — 027 — 20 i 11 15 15PE 2/2
FENEL) L-C4 27 430 o — — — 17 — 10PB 2/8
LGB 22 — — — — — 4a —

LA g1 — 0.34 ga 081 — — —

L-C7 078 — — — — — — —

-G8 01z — — — — — — —

L-C8 fi1 — — — — — — —

L-C10 39 — 010 — — — — —
L-C11 53 — 016 — — — — —
212 33 — 027 — — — — —
013 064 — 024 38 — — — —

*FEIIEUEIE@E(30 g/ EBA - © Munsell color systeml 2L 24558 BFB(Hue) BARE (Value) /¥ (Chroma) °— g
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O @ HR-BERWERR)

GAIENRELTI=26FFFENTIVFEDSH, 115F5E (EURTIME (1958
B)HAREEFRMELU ETRIoMADERATEHEE SN,
BRHEEEDSUIEIZ---

2 4-chloroaniline (10/23)

@ 3,3-Dimethylbenzidine (7/23)
@ 4-aminobiphenyl (4/23)

@ Benzidine (4/41)

-HEERAOEMTAiRh (RN IREFENTL) DHEEER
BMNERHBNT= (3/4: FRHERERE/ EHEEED) .
BRESNT-YEIUTOESY (2TIHRIKT D)
- Benzidine (=R :31 nug/g)
o-toluidine (R/E:430 pg/g)
3,3-Dimethylbenzidine (2 :40 ng/g)
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