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Characterization of cases contravening of regulations regarding primary aromatic
amines originating from azo dyes in commercial textile products and leather
products in European Union

Tsuyoshi Kawakami®, Kazuo Isama, Yoshiaki Ikarashi

Contraventions of regulations regarding primary aromatic amines (PAAs) originating from azo dyes
in commercial textile products and leather products in European Union (EU), notified in the period be-
tween 2006 and 2012 were collected from the Rapid Alert System for non-food consumer products
(RAPEX), were characterized. Various types of products (clothes, footwear, bedding, etc.) and their
raw materials (cotton, silk, viscose, leather, etc.) were reported to have contravened the regulations.
The contravention frequencies for products made in China and India were higher than those for other
countries. Ten percentage of the country in which the reported products were produced was unknown.
The notification frequencies for benzidine and 4-aminoazobenzene were higher than those for other
PAAs. Contravention of regulations regarding benzidine, 4-aminoazobenzene, and 3,3’-dimethoxybenzi-
dine were notified every year. Contraventions of regulations regarding five PAAs — classified as IARC
group 1 — were notified one or several times. Since the scale of the survey conducted in Japan were
small compared with RAPEX, it is necessary that many kinds and number of products should be sur-

veyed in Japan. In addition, it is also necessary to pay attention to 4 -aminoazobenzene, while it has not

been detected in the previous studies conducted in Japan.
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rective 2002/61/EC 12 & 0, FEh&HKET I v & LT
22fEF OPAAs (Table 1) Z¥5@ L, BMICHEEMN
HUREHED B B AR M B L OFER G LT, Thb
DPAAsT T AR D H 5 7 VYKt O % 2511
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fili, FEW B X OHIBRICEEIT 2 HH] (Registration, Evalu-
ation, Authorization and Restriction of Chemicals:
REACH)] WX Wl shTwz®. o2
PAAsiZ, EBEASAMZERR (International Agency for
Research on Cancer: IARC) |2 & 5%0%° TI1&, 7 v
=71 (e MCHLTHEPATHS) [C5HH, 7V —
T2A(E MIHLTBZELLEPATHS) 1T 1 HiH,

FNV—72B (& MIRLTHEPAEDGD 5T REETDH
%) 2145, 7 v—73 (& MIxT2HE»AMEICD
WTIEAEHTE W) K2HE TN INS
(Table 1). EUTI, #YF4+ BT U7 2% 0w
TeBITEIZ I ) 7TV E R L, PAAsE RS
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Table 1 List of PAAs banned in EU

) IARC
No. Name CAS No. Chemical structure 9
Group”
1 4-Aminobiphenyl 92-67-1 NHz 1
2 Benzidine 92-87-5 HzNNHz 1
H,C cl
3 4-Chloro-o -toluidine 95-69-2 2A
H,N
NH,
4 2-Naphthylamine 91-59-8 OO 1

HN N=N
5 0 -Aminoazotoluene 97-56-3 2B

(Solvent Yellow 3)

2
6 5-Nitro-o -toluidine 99.55-8 o @ on 3
7 4-Chloroaniline 106-47-8 HZN@CI 2B

HN
8 24-Diaminoanisole 615-05-4 " C’OON” 2B
X 2
9 44'-Methylenedianiline 101-77-9 B
H,N NH,
el ci
10 3,3"-Dichlorobenzidine 91-94-1 2B
HN NH,
H,C—0, O—CH,
1 33-Dimethoxybenzidine 119-90-4 A NHZ 2B
H,C CH,
12 3,3'-Dimethylbenzidine 119-93-7 HZNNHZ 2B
H,C CH,
13 44'-Methylenedi-o -toluidine 838-88-0 2B
HN NH,
H,N
14 p -Cresidine 120-71-8 H cfo@CH B
3 3
Cl Cl
15 4.4'-Methylene-bis-(2-chloro-aniline) 101-14-4 !
HN NH,
o
16 44'-Oxydianiline 101-80-4 /©/ \CL B
H,N NH,
s
17 44-Thiodianiline 139-65-1 /©/ \CL 2B
H,N NH,
CH,
18 o -Toluidine 95-53-4 @/ N 1
HN
19 2,4-Diaminotoluene 95-80-7 H CONH 2B
3 2
H,C.
20 2,4,5-Trimethylaniline 137-17-7 AN i:z CHs 3

H,C—O :
21 0 -Anisidine 90-04-0 2B
2 4-Aminoazobenzene 60-09-3 HZN@N:NO 2B

(Solvent Yellow 1)

Y IARC clasification groups: 1 = Carcinogenic to humans, 2A = Probably carcinogenic to humans,

2B = Possibly carcinogenic to humans, 3 = Not classifiable as to carcinogenic to humans o
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EFLTWwW5S (Fig.1). L2L, EBIZIZZ 0mcLiic
X o TWETE LR VPAASH AT 2. —Dld, 5ni-
tro-o-toluidine T& V), EICERIEIZ L - TH U < Bl
RLPAATH % 24-diaminotoluene (2 EH 3 5. b9 —D
¥, o-aminoazotoluene T 0, HEILIRIEIZ L > TT VY
MR L, HERR TH % o-toluidine & HHxF G4t
2,5-diaminotoluene 2842 i 3~ %. 4-Aminoazobenzene IZ
DWTHEILMILIZE > T7 VENPBZEL, aniline
1,4-phenylendiamine 23242 i 3 % 72 %,  H il 24 #) 1% ani-
line ¥ 721%14-phenylendiamine ® B H 2N 2., B E A~
OGO XA AL Eh HaEH &9 2 HIB L
TWw" LaLl, BIURPEMZR EHSE Sk
DHEBLIICIZ20114E %) 12, ki B T 20124F ) 123
&, B4 Cldd-aminoazobenzene& L CMIET 5 2
EWTREE o 7z,

BEZ LD E L7 V7 ETORBROBH S L <
FHFEREIEHN S TW2Y, EAETIE, 20124 3
I H AR AR B L O H AR EEEGEN S
FEEEOFE LA AE SR, FridohE
TIZFRAENC G 2 difE b L OGO 7 VG
B R DOPAASII O WTERERTELITV, — 085 H
5 E IR OPAASHIIB S NG Z L 2 S A L7z,
CofRES LI, BUE [HEWEZEHT A2 RER M
OBHNEI T % (BEFI484E10 5 12 H 51125,
KEET SHE) 1S3 CPAASOHBIICE LT, %
F - A ERRASCEW R R A R A B L OREH
RN RS THRES TN TV 5.

JAT L CHM 2 E M S T A EUTIE, &k, R
B L OEBEBEDSNOBEBRBZRLIIONWT, HMAD
I E A S o KFB O W2 FaZEwy 27 a7
(Rapid Alert System for non-food consumer products:
RAPEX) I CCHHEAMTEF LY 7 LTRHLTE
D, FREFEERT I VIZOVWTHEROHE BRI N

NH,

Twb. RAPEXCId#E B oMM, ApERE, Bl
N72PAAs EDOTEIMOME SN THB Y, EIHFIOFF
BEitRT 2 2 Lid, SHREDETOBMIREERE S X
CHEMBICAERZEREZV R EEZEZONG. T2
T, RAPEXIZH#is S N7-PAAsE T — % % UL LI
LT, HETOBERETo2OTHRET 5.

2. itk

EUORAPEXH A " ToO#HEO—Fl% Fig. 21K L
2. ZOMET A=<y bTI, HILEILHEEL
H, V77 Ly AFE, EXEERLCE, R,
W E o 72FH, G, BOED S F UK A HE S
NTVL DR ENTERINTVWS (Fig. 2). 7, 2006
ENH20124FEF TO 7 AEMICHHER N B X RS TO
Y B HmBET I v OEBITEY L 72 #iiy Z RAPEX Y A
FEDFyra—FL, FEHRETELZ KIZZThz
51731 =% (Clothing, textiles and fashion items, Toys
L) ICHERFL% 85I NB] (Scarf, Gloves,
Puppet % &) 28 L7, ZOBZ, PAAsZ=RBH L
7B OFM ROV TREHA D - 725512, 2h
IZOWTHRE Lz F72, BEEB L UPAAsOF
FNOEFTDIEHALTIT 72, B, —20HBEOHIC
BEOBEPTBEIN TV LA (Fig 2TIERM &5
o 28 BdHo72h, TOREIENTN—E D
v v b UCEENERE Lz, A—3 o8O
P HPAASHH SN TV AEEIZIE, Bie LToH
HEEBuE—EE LThr v b L, 4 OPAAsORIHIEL
LLTizgEnEhsy v L7

3. MRBLUOEE

FARFO A 7 T — Bl o5& FCE SRS X OV BCR
% & Z O % Table 212, #HM, B X UOHH S hi:
PAAsOFESE & 511 % % Table 31278 L7z, 2 E )

NH, OH
OO~ oAy,
HO,S SOH

Acid Black 077

Azo cleavage
(Chemical reduction using sodium
dithionite solution)

Benzidine

Fig.1 Formation of benzidine from azo dye by reduction reaction during analytical process
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Year - No., Notilying Product
Wik Ref. country {Click on the photo to enlarge)

4 0113/10 Produck: Scarves

Brand: L'asessor
Type/number of model:
1. Art Mo AF-4671

Z. At NS AF-4671

Description:
1. ared sk scarf, Sige S0x180 cm;
2. a purple silk scarf. Size S50x1B0 cm.

Country of orgin: india

2010 - a3 Finland Caregory: Clothing, rextiles and fashion items

Danger Measures | Products
adopted e
by found and
notifying | measures
country wara
taken
also jn:
Chemical Impart
rejected
The product poses a chemical nsk by the

because it contains banned azocolourants. | customs
The colour on the red scaf released 77 authonties
mg/kg of benzsdne and the colour on the
purpla scarf relaased 96 mg/kg of
banziding which both exceed the limit of
30 mg/kg.

The products do not comply with the
REACH Ragulabon.

Fig. 2 RAPEX report notified on week 4 (2010)"

O B8 % Table 412, PAAsoFERE B E A
L FOUREHIPH % Table SICFNFILUR L. B, H
T —, BE EHBIOBORLITOWTIIE LIS
HUCTHB L2, T2, H—HEhoRETY, IR
e R S5 T LGERDH L7120, FHEAMOEFR!
FEIZLT LD LT,

3.1 A7av—, VNS X RN 0E B

b4

20064F 7 5 20124F 0 7 4[] T 18514 o3& S i s
SNTBY, PHT2EERTWHTHo72. 72720
FAE O BIIE B 2K &, 20074F 3R b D
10 TH - 72DI12xF LT, 20094E2 5201 14E 12 A T
1336 ~431F & W55 A3% 22 o 72 (Table 2). 7
T — 5 TiZ, “Clothing, textiles and fashion items”
B LY “Toys” HAERSG SN, FR & S A
WEDLHED K& o7 $7iZ, “Clothing, textiles
and fashion items” 1320074E % Fr &, £ TOETHR S E
KBS % L, 2010 ICIE37THOMREDLH - 72, —
J3. “Toys™ 1220074E 8 L UN20084E T SCE M- 50h 6
oL Lho7ehs, ZORITEM 1 ~3HTHRLT
Wb, ZOMDH T I —FEIC L o THIFOHE D B
LHDITH -7z, “Clothing, textiles and fashion items”
IZDoWTIE, KA 7T =I5B I BEOME»S
W2y, MEHBDPLVERTHL EBDbNL.

RGO EZFE L RTAS L, BRENEO
%2 7220094 H201 AR IZ AT T, AH—T7 Dk
LEEDKED -7 (Table 2). THH, BUEHB LY
A OBMIIHEEZIZLTHE SN TBY, ZONR
BTAEBIOTY vV ORRGLHE HBLOT—Y Ok
ZEWE I LDFRRER LR L L LIz TV,

AR SN BB OFEMITOVWTOREIE, 2L
A EDEE WD - 7205, MR T, FISH, M, F
F, CAI—ABLOR)Z AT VAR ERFEIR T
% (Table 3). F7-, HEHEFHTIZZu—T7%R1) A MY
FCEEIMEEINTVWE, ZAeBINT T o728
METOEERE T, MERSTIMEZIIHROS
YFarv b, V=Y - AWIN=—BITTa—prsH,
WHELG T T H o & o AL % /B 2 5 i
FEDPAAsHHIE & 7= 4% REEH SEIE I
BOTHBIEEDEE SNHEICIE, Bie B X
OFEMOBGZTARDVERH LD 0L EBbN 5.

3.2 BGEE RGP

R OBERE L LT SN -0187EH D,
ECEE SN B G OEKE 89) b E L,
EHEBOLEEL 2572 (Table 4). $72, v
DI EDFEIIBNT D, b ELEG OGS
£ otz ROTHEHREDRZ Vo4~ FROBET
MEDIRERDH Y, RO 45D 1 RBETH 7. 4~
N OB OBE121320094E 20 5 20114F F TOHE 2%
MLTHBY, ZOBRYIZA ¥ N2 H — 7 DERDZE L
WMESINTWD ZEMMEEL Tz, Zoftux, ~Nv 7
74 2 BOBEGM6 S, FRDI1E 1~ 34D
WTho7z. Fiz, BEEARHORG S 74K T30k
mEn, ko 1 EEzs 50wz ThETIT- 7
KAEOERERAETIE, 4 ¥ FEOBEH» S IZEURSE
%z HPAAsEHH L TWwW5 28, hEROB G5
ZEUEEE % 2 5PAAsIFMB SR TR L
ML%DS, EUCOEXBEORNEHEAS &, T
BOBBIZOVTEHROAEZTILESHL LD LR
bbb,
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Table 2 Summary of notifications of PAAs contravention in consumer products (Categories, products and countries)”

Year

Categories

Products

2006

Clothing, textiles and fashion

Baby sling (2), Children's briefs (2), Boy's boxer shorts (1), Boy's briefs (1), Girl's
dress (1), Gloves (1), Lingerie (1), Leather gloves (1), Men's shirt (1), Men's

21) it 16
@) - items (16) flannel shirt (1, Silk Scarf (1), Scarf (1), Peaked cap (1), Workman's cap (1)
Toys (2) Toy Santa (1), Rag doll (1)
Hobby/sports equipment (2) Boy's tracksuit (1), Cycling gloves (1)
Jewellery (1) Textile necklace (1)
2007 Toys (6) Vicky doll (2), Devil glove puppet (1), Finger puppet "devil" (1), Glove puppet
aog (1), Textile baby book (1)
Clothing, textiles and fashion . .
items (2) Children's jeans (1), Underpants (1)
Hobby/sports equipment (1) Cycling gloves (1)
Protective equipment (1) Working gloves (1)
Scarf (3), Bikini (1), Black dress (1), Children's boots (1), Children's pyjamas (1),
2008 Clothing, textiles and fashion Children's underpants (1), Corduroy jeans for girls (1), Fleece gloves (1), Leather
(22) items (15) key wallet (1), Riding gloves (1), Shoes for men (1), Strap nightdress (1),
Women's briefs (1)
Toys (6) Rag doll (4), Devil puppet (1), Doll (1)
Jewellery (1) Bracelet (1)
Scarf (18), Baseball cap (1), Bedspread (1), Black leather gloves (1), Brassiere (1),
2009 Clothing, textiles and fashion Briefs (1), Children's boots (snow boots) (1), Children's costume witch (1), Jeans
(36) items (32) (1), Ladies' suit (1), Ladies' trousers (1), Ladies' T-shirt (1), Men's shoes (1),
Microfibre fitted sheet (1), Wallet (1)
Chll.dcare articles and children's Set four baby bibs (2)
equipment (2)
Proactive equipment (1) Work gloves (1)
Toys (1) Wooden theatre playset (1)
Scarf (12), Men's shoes (2), Baby sling (1), Baseball cap (1),Bed linen (1), Body
(1),Children's outfit (1), Children's pyjamas (1), Children's sweatshirt (1),
2010 Clothing, textiles and fashion Children's track suit (1), Cushion cover (1), Dress (1), Fleece blanket (1), Gloves
(43) items (37) (1), Jeans (1), Ladies' boots (1), Men's socks (1), Overall (1), Purse (1), Pullover
(1), Socks (1), Sweatshirt for boys (1), Trousers (1), T-shirt (1), Women's boots
(1), Women's blouse (1)
Toys (3) Children's costume (1), Children's pirate costume (1), Finger puppets (1)
Ch114dcare articles and children's Baby shoes (1)
equipment (1)
Decorative articles (1) Christmas sock (1)
Hobby/sports equipment (1) Sleeping bag (1)
Scarf (5), Boy's underwear (2), Handbag (2), Bedspreads (2), Pashmina-style
scarf (2), Bag (1), Bed linen (1), Baby's shoes (1), Blouse (1), Children's cardigan
. . . (1), Children's jacket (1), Children's sweatshirt (1), Children's T-shirt (1), Cushion
22;)1 Slothn;gé)textﬂes and fashion cover (1), Denim dress with belt (1), Dress (1), Girl's dress (1), Jeans (1), Ladies'
( items ( dress (1), Long-sleeved T-shirt (1), Men's shorts (1), Men's T-shirt (1), Sports
shoes (1), Towel (1), Trilby hat (1), Women's blouse (1), Women's jacket (1),
Women's top (1)
Toys (2) Fancy-dress costume (1), Finger puppet (1)
2012

Clothing, textiles and fashion
items (13)

Men's leather wristband (3), Baseball cap (2), Bed linen sets (1), Children's
sports shoes (1), Girls' shorts (1), Ladies' suede glove (1), Men's jeans (1), Scarf
(1), Shorts (1), Socks (1)

Protective equipment (1)

Work gloves (1)

Toys (1)

Play mat (1)

* The number of parentheses denote the number of products notified.
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Table 3 Summary of notifications of PAAs contravention in consumer products (Materials, colour and PAAs)”

Materials Colour PAAs
Unknown (113) Black 4-Aminoazobenzene (13), Benzidine (5), 3,3'-Dimethoxybenzidine (3), 3,3"-Dimethylbenzidine (1)
3,3"-Dimethylbenzidine (4), 4-Aminoazobenzene (3), 4-Chloro-o -toluidine (3), Benzidine (3), 2,4-
Red Diaminotoluene (3), 3,3-Dimethoxybenzidine (1), 4-Aminobiphenyl (1), 4-Chloroaniline (1), o -
Toluidine (1)
Brown 4-Aminoazobenzene (4), 2,4-Diaminotoluene (1), Benzidine (1), [Aromatic amine (2)]
Blue 3,3"-Dimethoxybenzidine (4), Benzidine (3), 4-Aminoazobenzene (1)
Dark blue 3,3-Dimethoxybenzidine (5), 4-Aminoazobenzene (1), Benzidine (1)
Orange 4-Aminoazobenzene (4), Benzdine (1)
Yellow 4-Aminoazobenzene (4), [Azo dye (1)]
Grey 4-Aminoazobenzene (2), Benzidine (1)
Light green 4-Aminoazobenzene (2)
Red/orange 4-Aminoazobenzene (2)
Beige brown 4-Aminoazobenzene (1)
Blue-black [Azo-dye (1)]
Dark green Benzidine (1)
Dark red Benzidine (1), 3,3'-Dimethoxybenzidine (1)
Gold 4-Aminoazobenzene (1)
Green Benzdine (1)
Grey black 4-Aminobiphenyl (1), Benzidine (1), 3,3-Dimethoxybenzidine (1)
Light brown 4-Aminoazobenzene (1)
Olive green 4-Aminoazobenzene (1)
Shiny dark brown 4-Aminoazobenzene (1)
Shiny grey 4-Aminoazobenzene (1)
Silver 4-Aminoazobenzene (1)
4-Aminoazobenzene (13), benzidine (12), 3,3-Dimethoxybenzidine (6), 2,4-Diaminotoluene (5),
Unknown 3,3-Dimethylbenzidine (2), 4-Chloroaniline (2), 4,4-Methylene-bis-(2-chloro-aniline) (2), 2-
Naphtylamine (1), 4,4-Methylenedianiline (1), 4,4-Methylenedi-o -toluidine (1), 4,4'-Oxydianiline
(1), 0 -Toluidine (1), [Aniline (1), Azo dye (2)]
Cotton (21) Black Benzidine (2), 4-Aminobiphenyl (1)
Dark blue 3,3"-Dimethoxybenzidine (2)
Green Benzidine (2), 3,3'-Dimethoxybenzidine (1)
Blue 3,3"-Dimethoxybenzidine (1)
Navy blue Benzdine (1)
Olive-green 4-Aminobiphenyl (1), Benzidine (1), 3,3'-Dimethoxybenzdine (1)
Purple 3,3"-Dimethoxybenzidine (1)
Red Benzdine (1)
Unknown Benzidine (8), 2,4-Diaminotoluene (2), 3,3'-Dimethoxybenzidine (1), [Aniline (2)]
Viscose (18) Blue Benzidine (4), 3,3-Dimethoxybenzidine (3), 3,3-Dimethylbenzidine (1)
Red 4-Aminobiphenyl (1), Benzidine (4)
Black Benzidine (3), 4-Aminobiphenyl (1), 3,3'-Dimethoxybenzidine (1)
Dark blue Benzidine (2), 3,3'-Dimethoxybenzidine (2)
Green 4-Aminobiphenyl (1), Benzidine (1)
Grey Benzdine (1)
Orange Benzdine (1)
Turquoise blue Benzidine (1), 3,3'-Dimethoxybenzidine (1)
Turquoise colour Benzdine (1)
Unknown Benzidine (1)
Leather (11) Black Benzdine (9), 4-Aminobiphenyl (2), [Aniline (1)]
Fuchsia rose 4-Aminoazobenzene (1)
Red 4-Aminoiazobenzene (2)
Unknown Benzidine (1)
Silk (7) Red 3,3-Dimethylbenzidine (5), Benzidine (3)
Black 4-Aminobiphenyl (1), Benzidine (1), [Aniline (1)]
Purple Benzdine (1)
Polyester (4) Black [Azo-dye (2)]
Dark brown 4-Aminoazobenzene (1)
Orange 4-Aminoazobenzene (1)
Red 4-Aminoazobenzene (1)
Wool (3) Brown 4-Aminoazobenezne (2)
Unknown 4-Aminoazobenzene (1)
Cotton(80%), polyester(20%) (1) Red Benzdine (1)
Violet Benzidine (1)
Acryl (1) Black Benzidine (1)
Elastic cotton (1) Unknown 3,3-Dimethoxybenzidine (1)
Khnitted [polyester] (1) Black 4-Aminoazobenzene (1)
Knitted[wool(70%), angora(20%), polyamide(10%)] (1)  Red Benzidine (1)
Linen (1) Blue 3,3'-Dimethoxybenzidine (1)
Nylon (1) Grey 4-Aminoazobenzene (1)
Synthetic fibres (1) Unknown 4-Aminoazobenzene (1)
Polyester(65%), cotton(35%) (1) Dark blue 4-Aminoazobenzene (1)
Viscose(91%), silk(9%) (1) Black Benzdine (1)

“ The number of parentheses denote the number of product or PAA notified .
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Table 4 Number of notifications by country of origin
of the notified product

Year Country Number

China
Thailand
Turkey
Bangladesh
France
India
Pakistan
Unknown
China
Hong Kong
Pakistan
Unknown
China

India
Bangladesh
Denmark
Taiwan
Unknown
China

India
Bulgaria
Vietnam
Unknown
China

India
Philippines
Bangladesh
Bulgaria
France
Guatemala
Unknown
China

India
Bangladesh
Greece
Syria
Unknown
China

India
Germany
Serbia
Turkey
Unknown

2006

2007

2008

2009

2010

2011

2012
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3.3 Kl Hs SN7zPAAsDTF

20064E2> 5 20124F F T 7 4T, benzidine, 4-ami-
noazobenzene 3 & U83,3’-dimethoxybenzidine I 4 4F-
WA Sz (Table 5). kDL HMES N0
benzidine T84, & D WIZ%L H - 72D iF 4 -aminoazo-
benzene T69-Td - 72. 3,3’-Dimethoxybenzidine (2>
WIS DA D - 72, IARCOFEHAMEGFE T
V=T 1IZHEE N2 5B OPAAs (Table 1) 13,
ENnEN 1N LELOMBREND > 72, Wik SIhi:

PAAsiERE X, EUZLH#EM (30 ng/gblF) LARUH»H 5
Tug/gLNVOHPHE L >TEBY, A Eug/gl N
VTHHENS Z L% D o7,

Benzidine (& # i i THAL TR S N5 721 Tld 7%
<, [—# 5% 54-aminobiphenyl % 3,3’-dimethoxyben-
zidine B X 1°3,3-dimethylbenzidine & —# 1M & %
Fngh otz 72, 33 -dimethoxybenzidineld H,
BIUORRFKoOME T WZE# E2 5 E KRB SN,
3,3-dimethylbenzidine lZ 7R ff % Fl W 72 B 00 & 1T
ManTBY, SNz geB bR OE A
ENTWVWEdDEEZBHNS (Table 3). ThH o
PAASIZMR U A I — 2D X 9 %t )b b — 2 Rk % H
WZEER S RIS S, S oM#EcHiT 57
VSRR TH HEEYE, 7TV v 2R B XL OIS g
B (€23 —=203)" IZHET 2 HEED W EE 2
Lz, EAENHET 2 AR E L-IhEFTo
FEREFA T, benzidine, 33’-dimethoxybenzidine,
3,3-dimethylbenzidine 3 X UF24-diaminotoluene %% i
mB L OHE Gati) #iH, SEURSMEMDL TRt S
B W Em o 2 X 5 T 3,3 -dimethoxybenzidine &
33’-dimetylbenzidine DM M HIT AL 2 5 2 L RO B
NTWh, Z07z, tla— 2R V72800
DWW, EULEOE L THBKRDPAAsO I %
IR REEAVRIE S 7z

—7J7, 4-aminoazobenzene X A CHE X, 4FICR
Y I ATV EOEBMHEE V2 g ol S h b
Wit 3% ir- 7z (Table 3). 4-Aminoazobenzeneld &1L
HAR D 584kt (Solvent Yellow 1) TdH 1), Bk
Mol Hwonb o Ez 5N/, WAETIEZ
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Table 5 Number of notifications by each PAA and their concentrations

Year PAAs Number Concentration
(ng/g)
Benzidine 12 60-1007
3,3"-Dimethoxybenzidine 5 82-1288
3,3"Dimethylbenzidine 3 52-1000"
4-Chloroaniline 2 39-246
2006 4-Chloro-o -toluidine 2 305-575
2,4-Diaminotoluene 1 220
4-Aminoazobenzene 1 750
4-Aminobiphenyl 1 44
o -Toluidine 1 174
4-Aminoazobenzene 4 315-372
3,3"-Dimethoxybenzidine 2 745
2007 Benzidinfa 2 450-504
2,4-Diaminotoluene 2 330-860
4,4 -Methylene-bis-(2-chloro-aniline) 1 R
Azo-dye 1 -
4-Aminoazobenzene 12 140-1400
Benzidine 11 30-1123
2008 3,3"-Dimethoxybenzidine 2 140-156
3,3'-Dimethylbenzidine 1 270
Aniline 1 -
Azo dye 1 -
Benzidine 22 1.504-880
4-Aminoazobenzene 14 39.1000”
3,3'-Dimethoxybenzidine 10 45-590
2009 4-Am'inol')iphenyl 3 41-177
2,4-Diaminotoluene 2 55.2-156
3,3"-Dimethylbenzidine 1 121
Aniline 2 1.367-100°
Azo dye 2 -
Benzidine 14 77-1571
4-Aminoazobenezne 12 43-150
3,3'-Dimethoxybenzidine 6 309-496
3,3-Dimethylbenzidine 6 30V-640
2,4-Diaminotoluene 3 48.0 - 530
2010 4-Chloro-o -toluidine 1 1471
4,4'-Methylene-bis-(2-chloro-aniline) 1 92.4
4,4'-Methylenedi-o -toluidine 1 64.1
4,4'-Oxydianiline 1 210.8
Aniline 2 1100-1200
Azo dye 2 97-287
Aromatic amine 2 34.1-209.5
Benzidine 19 48-4500
4-Aminoazobenzene 16 66.3-1000
3,3'-Dimethoxybenzidine 6 8.7-615
4-Aminobiphenyl 5 6.14-83
2011 2,4-Diaminotoluene 3 51-160
3,3"-Dimethylbenzidine 2 5.16-60
4-Chloroaniline 1 33
4,4-Methylenedianiline 1 73.4
o -Toluidine 1 5.92
4-Aminoazobenzene 10 101-765
Benzidine 4 48.9-801.6
2012 3,3'-Dimethoxybenzidine 4 64-140
4-Aminobiphenyl 1 88.5
2-Naphtylamine 1 142.2

9> 1000 pg/g, * No data, © >100 pg/g, >30 pg/e
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