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B, BB B I W CEUEH#IEE A 1 |, Uk}
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®2 AEXNMRYME

E—%No. WE 4
1 1,1->ronTFLy
2 sooniray
3 tert -TFILAFILI—T)L
4 trans-1,2->00IF LY
5 cis-1,2->/RAAIF LY
6 A==V, JIWN
7 1,1,1-~J)oyopxT4ay
8 mig{biRE
9 RoEY
10 1, 2—=o/00x4Y
11 r)pooTFLY
12 1,2-vyonrassy
13 1,4-OAFHY
14 JOoES/OO0ArARY
15 cis-1,3->vnnJOoRy
16 MLTY
17 trans-1,3->/007 oKy
18 1,1,2-~J)oyBRIAY
19 FrSooOIFLY
20 oJoEs/OoaAEYy
21 m-F L
22 p-F¥oLv
23 o-¥Lv
24 JOERILL
25 1,4-HoaRsEy
26 AB/—=)L
27 I42/—)L
28 CIFILI—TI
29 Ttk
30 AxH
31 EeE TF )L
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#3 HS/GC-MSEHD

HSA— Mo FS5—
HNENE FE K RS RE
EAFR
NLTTAYIRV NS VR I7—RE

30°C. 305
IL—T% (AmL)
100 °C. 160 °C

GC-MS
hIL

A—TUEBE
AAOBERWEAE
Fw)FTHR
AAANER VA4 ALER
AVA—TI—RARUVAF VRRE

BEE—

FOREALY

RESTEK#! Rxi —624Sil MS (60 mx0.32 mm. 1.8 pm)
35°C (54%) —5°C/43—120°C—20°C/43—200°C (55%)

200°C. R 7w k(1 5)

AYro L 2 mU/min (EFREE—F)
El. 70 eV

200°C. 230°C

SCAN (m/z 29-300)

MeOH E& m/z31.EH% m/iz32
TCE ¥E m/z 130. % m/z 95
PCE E£ m/z 166.E™ m/z 164
MeOH-d, EE m/z 33. EMH m/z 35
TCE-d E2 m/z 131.E™ m/z 96

4 HS/GC-MSEHD

HSHA— MFY T 5—
INEEE R UBERE
FEAARK
NILTTAaVIRV NS VR IT7—RE

30°C. 304
=% (AmL)
100 °C. 150 °C

GC-MS

A—TURE
FEADRERTEANE
FAUTHR

AAACERVAF AEE
A8 —T1—ARUVAF VIRBE
AEE—F

35°C (5%) —5°C/43—170°C—20°C/4>—200°C (10%3)

200°C. R T v k(1 5)

AYoL 2 mUmin (BFREE—F)
El.70 eV

200°C. 230°C

SCAN (m/z 29-300)

RE. BAMFHEATT VL HGENTOXYERERVEBAL®

HERE Ww)

b
nEE SHA HHB A
AB/—)L 5.0 0.5 Sigma HPEE PCBRERA
BM¥ME rJ)Y/OoOIFLY 0.10 0.01 Wako e
F kSOOI FLY 0.10 0.01 Wako R
pila <l 48 52 Kanto REEE PCBHEA
AFIAYTFILGT ko 5.0 5.0 TCI
BElE 1Y T FIL 5.0 5.0 TCI
EfEg n-JFIL 5.0 5.0 TCI
BrEE TFIL 5.0 5.0 Kanto RBEZE PCBREA
BEmE AFIVIFILT kv 5.0 5.0 TCI B
= IH/—)L 5.0 5.0 Kanto REBEE PCBREA
1-7a/8/—)L 5.0 5.0 TCI
2-7anN/—)L 5.0 5.0 Kanto LC/MSH
1-758/—)L 5.0 5.0 Wako RIS
AFILIIA~NFHY 1.0 1.0 TCI
1Y TR/—IL 1.0 1.0 TCI
7t o TRADRE E X

PSigma: L9 R TIL KUY yF S w8, Wako: Bt 7 4L LFIFLHZE, Kanto: BIEILS. TCI HRILM T2
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£] . EMEOREHY. EERUEH ALY
EEAAL  mEAT

RIERME 9 ) (m/z)
MeOH 4.60 31 32
MeOH-d, 4.60 33 35
TCE 15.33 130 95
PCE 19.96 166 164
TCE-d 15.33 131 96
THEODEE

K8 BEEIFREBRDIERIARICE 1754 YR LAIERR ISHEHY)

MeOH TCE PCE
miEL1 1.104 1.163 0.7116
miEL2 1.126 1.161 0.7137
miEL3 1.129 1.178 0.7100
miELk4 1.091 1.170 0.7195
mHELES 1.120 1.185 0.7283
miELL6 1.114 1.169 0.7119
EHmEL 1.114 1.171 0.7158
FEERE 0.0133 0.00834 0.00635

HARZERE %) 1.2 0.71 0.89

K BEFREBRDIEFRIFARICET5HE YR LAIERR ISHIELL)

MeOH TCE PCE

miEfEL 1727750 84844 51921
miEfE2 1790261 86483 53172
mE(ES 1756174 84652 51006
miEE4 1873996 92368 56816
mEE{ES 1831890 88460 54384

[ E 1755675 86237 52505
EHEEE 1789291 87174 53301
ZERE 50008 2639 1886

HARZERE ) 2.8 3.0 3.5
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10 FHEURE %, ISHEHY)

s #No. MeOH TCE PCE
1 102 (1.4) 100 (0.92) 100 (1.6)
2 102 (0.61) 100 (1.0) 100 (0.78)
3 108 (0.26) 110 (0.44) 100 (0)
4 104 (0.47) 110 (0.44) 110 (0)
5 104 (0.27) 110 (0.44) 110 (1.5)
6 102 (0.25) 100 (0.45) 110 (0.76)
7 104 (0.24) 110 (0) 110 (0.42)
8 102 (0.16) 110 (0) 110 (0.43)
9 104 (0.27) 110 (0.44) 110 (0.84)
10 104 (0.18) 110 (0.44) 110 (2.6)
11 106 (0.36) 110 (0) 98 (3.8)
12 106 (0.62) 110 (0.44) 98 (2.5)

ZIAN SEODHHEICE [T EEMELERE (%)

F11 FHEURE %o, ISTHIEL L)

A No. MeOH TCE PCE

1 102 (1.2) 100 (1.5) 100 (1.5)
2 104 (3.5) 100 (3.8) 100 (3.0)
3 196 (1.7) 110 (1.1) 110 (0.88)
4 96 (0.20) 100 (0.46) 110 (0.45)
5 84 (1.5) 110 (0.44) 110 (0.43)
6 86 (2.3) 110 (1.6) 110 (1.3)
7 82 (1.4) 110 (1.6) 110 (1.1)
8 78 (2.9) 100 (2.7) 110 (2.7)
9 78 (2.9) 96 (3.8) 100 (3.3)
10 90 (7.3) 93 (3.1) 95 (1.3)
11 126 (15) 120 (3.2) 110 (1.3)
12 134 (6.7) 110 (9.0) 100 (11)

FILAN 3EIDATEICE (T HHERBEERE ()

31



F12 MR LR AMEHERATT VLM OAR NUEEDRE

£ L MeOH TCE PCE
TEUNO. a0 RSD(U)®  BE®)  RSD%)  EE(%)  RSD(%)
HHEA Al 4.7 0.37 0.099 0.69 0.10 2.4
A2 4.7 0.53 0.096 0.64 0.10 1.3
A3 4.7 0.49 0.096 1.2 0.10 0.50
A4 4.7 0.49 0.096 1.2 0.10 0.47
THE 4.7 0.097 0.10
H#B B-1 0.44 0.58 0.0095 4.9 0.0099 3.9
B-2 0.44 0.64 0.0095 1.2 0.0099 3.8
B-3 0.44 1.4 0.0095 3.3 0.0098 2.60
B-4 0.45 0.78 0.0096 2.4 0.010 5.4
EHE 0.44 0.0095 0.10
CEREA TR YIR UEEIE Lz L EOEEEREZE
£13. BH5EHEND / X)VIZ &k 2 FHEILE
Jp— MeOH TCE PCE
~ EURE %) RSD(%)*  EUXE%) RSD(%) EUXEE(%) RSD(%)
=R 86 0.26 100 1.3 100 1.6
TSRFvHE 86 0.30 100 1.6 100 1.3
EL 84 0.59 100 1.1 96 8.8
AHHB-1ERAVERABZB YR URIE Lz & E DHEMMEERE
F14. HEH SR B F TORBER B D F i EIRE
HES, SR BEE MeOH TCE PCE
T D5 EURE%) RSD%)* ERE%) RSD(%) EUREE (%) RSD(%)
155 86 0.78 91 0.48 92 0.18
55 90 0.46 95 0.35 97 0.63
105 96 0.59 100 0.85 100 0.83
1553 98 0.31 100 0.49 110 0.78

PHHB-1ERAVEESNER VIR UERIE Lz L EDEMRERE
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#16. FHEEIZEH 1T BHHTHE RSD) RUEBREARDOERFEE RSDR)

RSD; %)

L& H# RSDr %)
HEED BRI HERED HERS@ HEG HERI® HED

HHEA 1.0 0.38 1.2 7.7 2.2 1.8 2.8 8.0
MeOH

B 0.56 0.69 3.9 3.7 2.7 2.5 1.8 9.1

SHHA 1.2 1.0 15 7.8 1.6 2.4 2.7 9.1
TCE |

B 1.5 3.7 5.2 3.7 4.3 5.0 25 12

HHEA 6.9 1.7 1.8 7.7 2.5 2.3 2.3 13
PCE _,

HHB 4.7 3.0 6.8 3.9 1.9 5.3 3.3 14
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3000000

He}

1/ Al

(B)
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(A):Rxi-624Sil MS W7 2% FAWZ04T. (B): VE-WAXms 57 2% V724347, 1:MeOH, 2:TCE,
3:PCE
FEUEVAHR X MeOHS mL [ ZIR SR YERR 200 uL ZIRINUAERIL 7=,
(B)D 53 HTCld, EL OF I H DERT2ND MS D747 A NE &P -7,
EL [ 3A R bz v vz,
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0: . "‘L -ll . _ i A
5

10 20 30 ‘ 40 %))
8 A—J—IZ&D EL OARHMPDIE
(A): B bk Y, (B): BIAb 5L 1 &
(B)YD A3 HT Tl EL ORI (21.4~21.9 43) DR MS B0 7 47 A NE &Y ~7,
Rxi-624Sil MS 17 L&A L=,
GC/MS DA —7 L TR D18 :35C (5 47) »5C/53—170 “CT—207C/53—200°C (10 47)
(TR H 2 R) 33

300000 (A)
35
30
0 1
31
(B)
300000 29
32
!
0 - 1 . * r T v s 1 T
30 35 10 ()

9 MeOH-d; X (X MeOH (O~ A AT k)L
(A) : MeOH-ds, (B) : MeOH



(TR E U R) 168
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3 96
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0 1 B | 1 L ' |
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3 ‘ 61
0 | | 1 ] | | L1 U
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130
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] 60
0- 1l llll L II;IV 1 . . 1
60 100 140 180 (m/2)

10 PCE-3C,. PCE. TCE-d XX TCE O~ A AT k)L
(A) : PCE-3C,, (B) : PCE. (C) : TCE-d. (D): TCE
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(rfELL)

25 - 255 -
A i B y = 0.1157x + 0.0067
y = 0.0021x + 0.0547 ®) R? = 0.9999

2 R2 =0.9995

20 (ng/mL)

1.6 -
C
14 - © y = 0.0692x + 0.0069

R2? =0.9995

0 T T T 1
0 5 10 15 20

11 fREHR
(A):MeOH (MeOH-d3 T 1F) | (B): TCE(TCE-d CHli1F) . (C):PCE(TCE-d THfi1E)
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Area ratio
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o

o
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Tk
{ PME =T 45— L
f AFILTFL AT R TCE + TCE-d
1 MeOH + MeOH-d; BFEE T )L ANt
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JEAE SR AT e B A B A (B ) A 7 AFgE i 2E)
SRR 29 A~ FIICAH Sy PR SERR B s

ZhE R i OB FEAC B OFERE R OSSR 2458
B9 A DFBRIEZ B D bF5E

WHoEsr s RIBE T KRIREEEZ 2RO AR Eeiisea

HEWEZEH T HFERLOBENCET 2158 Y (BUF TS5 & HEHIE]
EWVD, ) IZBWT, AU CRBRMTAIO FU X 23-Y T a LT aE L) KA
7 x4k (TDBPP), B2 (2, 3-¥7uAs7uat)l) "A7=A  (BDBPP) {LA&W
J N APO @ 3 W1 1978~1980 4 F TITHMI S, #EHERLTh D 5 BIEA, B A,
=T v T ORE ~OERNEEIE STz, § CICE RS HHNE DT 5 39 4
ZRAE L TWD Z b, HEHCRIEL S OREFEICRE L2 DICEE L,
BAENAINZF Yy T V=BT a3t A7 a~ 757 (GC) X GC EH&E/HT
# (GCIMS) Zizin> 7= b DIcekET 572, TDBPP &) BDBPP {LAMIZ 2T
GC/MS HATEDHET 21TV, LT O Z ERH BN o7,

@O BDBPP L&D A FVFHEMAGIZ, FHEH SBLHINE TITER OB R A D
AREMEN S D VT VAL =T VR D05, THIROELY $ 3l T
72 TMS UT VAR AT AR LD AT ALD, IRIRFETY BSOS A T e
ZENbrol,

@ GC/MS ® SIM 434112 & W . BDBPP-methyl } O TDBPP (%, \ 941 % 0.5-8 ug/mL

O RAFR B ERBGF O, Ea FRME (% 1 ug/e) (X5 S EHIE O RS

(% 10 LU 8 nglg) % Fsm FlEl-72,

THERZ . BBANEDOH DB U N BERT T L ~DEFNARETH » 7=,

P — MIIEIC X 2 WNEIGREBROFE R, A FIALO A IR = T /L fh i [A]

B bbd, W bAMIIRFICHITTE S Z LR LN T,

® GCIMS 73#TizF T, BDBPP LG DIFIEGE NSRRI LD EN RO D
LA, AT MEIC L 0 RHEM OB R PBRT 5 Z LN TE T,

© WHEEAETE K O iR R iE O W v s | BEfE =T /v 2 [l 297V, TDBPP |
AF AT IZ, BDBPP (LAEWIE A F Lk LT GCIMS—SIM 73795 Z LT &
0. BROLARMZREIGENE LT,

AFRAEMICIC LV, TDBPP KUY BDBPP L&D HTikix, /i OREEEZ 2

Bl L 72 GCIMS 1T & 2 R S ATIE DML S, o T 2B O ER I 60T

ST,

® @
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A. TFREER

BRI TA - BEAANZIE, ~a b R,
U2k, BHCRE DL R AL SN
Wb, R L RE, HE, &5
SLUEVE T & CHEERBLHI S T S . 581k
INDHMZH D 2, fEFEHEOBLEI D

GEMEZEAT D5 ER M OHHIC
B 2uEE D (LU TEEEN shEfIE )
EWVI ) ITRBWT, B E R o - EER
B e B RS AMESORR R RN DA
PEDSHER S I AR Y o RBGZRINTAID
TDBPP, BDBPP k&4 (X11) &KUY APO
O 3 WD 1978~1980 4 F TITHIH &
. HERSL D S BEK, BRE, 1—T
L OREI~OER N EEIE S, 3T
(ZF BT SR OB © 39 4 2 #RiE
LTCTWA A, TDBPP 74T IZBs L Ci, 3§
DA TH_R P o2 L, il
A7 BT X DO s (FPD) f+F
cHRIn~ 777 (GC) otk
SNTWH=H, BELHSN TS F
Y7 U =07 L5 GC ° GC H&ESy
Hrit (GCIMS) & D3 Hri I in v ik
HEIZ & 5, £7-.BDBPP LA 55T T,
JEZ 1G5 T2 A FIVHERIL Z T,
Feth 7 2T XD GC AR ST

BrCH2-CHBr*CH20 N
BrCH2-CHBr-CH20
BrCH2-CHBr*CH20

P=0

Wb, ATFUERIE LTHEREND YT
VAR =T VIR OFIRIL SRR
DOV RENAMEEZRT D Z L6 BTV
ITEBRZE L, EEEENRSIND
IHHEIZ IR > TV D, 2T . RUBrg
AT B RO EE TR RFhE
TAERIEIC L DA E R 2 & & b
2. ZTRETOFREL T A GC 12X D5
HriEmo, BIEO IR ICho -
GC/MS %z W T, HIEWEITERN 72 A
2 (SIM) 12 K 2 S E &~ D%
AR L7,

ZNETIZTDBPP IZBIL T, AfED Y
IZ R DB EPNRE SRS YLD
BEEME DB RPHRE SN TWD, £,
BDBPP L &#ICBA L Clk. A FLikiEik
{t.%17\> TDBPP & D[RR i e
INTWD, RFEMIETIEL, L0 @ET
HERRFERLLELTERA T2 ) —/L A
DO CHWSRIZ MY AF LY L

(TMS) #FE(R{L 9D BDBPP (LA ~D
WHIZ DWW T HRET 21TV, TDBPP & @
GC/MS [RIREHTIE ARG Lo, AR
WEFEIE. ZERET ShBLHIVE D 34 15 D BUE
ZHELCHEmELE,

0

BrCH2-CHBr*CH20 Ul
P—0OX

BrCH2-CHBr*CH20 7

X1 TDBPPH LU BDBPPILEHIDIEER

%) TDBPP : FJR(2,3-2>70OLTOE L) RRATzA+
&) BDBPPIEEH : EX(2, 3-270LTAE L) RRTz—MEED
FERE(X) : FUAFILIYIL(TMS) HBLMIAFIL
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B. A5 HE

B1. AIIH

TDBPP, BDBPP {t.&#IEFnsthlidkilo
FREAGRBRAL N ey N —F
1V (TRC) #t#d% Hv 7z, TDBPP-d;s
J& ¥ BDBPP-dyo (£ b2y F U H—F 47 3
JIVEE W, TMS &L THWD
BSTFAKkit (20 A X 1mL) [T A ~L 2 il & |
AFIVFERETHND TMS V7 Y A Z
VoFH R 10%ER) X T
AT AIBEFEHR LIz, 2, 3-UV 7 1 E-1-
N ) —)VITE L7 ¢ L ATy
D1k, AHX =) =T T
Y b, B FOVITE -7 4 L A FE
SRR O PR BE SR BR T & T2, N
EEMEIZIZ, §L7 0 v LRGSR
DEREE T FARERES 7 =) > kL r-dyo
RV, HRBIEER RO A ES R
WERZ, T U oA SRS
Uo7 LMTE LT 4L ARG R D5 R
3K - PCB &l H 2 Hv e,

B2. ZEE R OO &M

GC/MS 251X, Agilent B! HP6890GC/
HP5973 % M7=, 717 A%, HP-5ms (30
mX0.25mmXx025um) M7z, BT A
FIRSGMEIE, 40°CT 2 RRRFL, By
20C T I80CE TH-E L, & 51257 10C
T 300C £ CTHEE. 10 mRfefr L7,
Xy VT —HAIAV T LT A%,
1.0 mL/min TEREE— NIZX VoL
7oo TEADTREEIX, 250C, /£ VX —7 =

— 2R 280C, A7V » F L AFEAET,

1ul Z3FEA Uiz, A A U JRIEEE 1T 230°C,
A F AN RFILF—TT70eV TH o7,
SIM %3#1Tix. BDBPP (337.119).
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HFlos5g

+HO5—MMEEY
+A2/—)L25 mL
+ c-HCl 0.5 mL
EiftfH70°C30%
Aia
A2/ —)L5 mLT2[E LY
B (TR —4—)
]
i

+ EFEETFIL1S mL
(2,3@B(Z10 mL)
+ 10%NaCl 10 mL

| BBz FLEEDES |
B S (10%NaCl THE%)

B K (BKBRER TR L)
B (TARL—4—)
]
|7-|z|~>‘61-5 MLIZAR T YT |

TR
T + MEMREERR
GC/MSH T

X2 Z7A—Fv—k

BDBPP-Methyl (231, 151), BDBPP-
TMS (155, 355). BDBPP-dj (347,

266) . BDBPP-djo-Methyl (237, 156).
TDBPP (119, 419), TDBPP-d;s (125,
430), 7x=Fr hlid (188) %

B/ fERA 4y (m/z) & L7,

B3. RAERR DOFREL

TDBPP, BDBPP {LAIT T AL H A
1,000 pg/mL DT ¥ b ERHE 2R .
ZNEBEERAG L, 7 TS0
ug/mL &R R A L, &
NZ&T & b THRERTIZ BRI AR
L7z, &% el — Mea# o BDBPP-di
. OY TDBPP-d;s 13 100 & T 400 pg/mL 0
TE M ARERR L OZRES L.,



% %50 pgmL ZieY 1 — MEGEIRZ
T L7, BEMRIZIL TDBPP KO
BDBPP L&) DR GV 2 BEREHIZ Ar
WL, £D 1 mL %55 H L THEBEERE
W7 xF 2 FL-dig® 10 pg/mL (7 &
kN EHF) 20 L &M T GC/MS
IRAEMRERRE Lz, ok, &Yrs—
MEGWIE, TR M OV A S BR VS iR
HIZ 2.5 pug/mL & 725 X o IZimLT7e,

B4. FHE KL

BDBPP L& OFFEMRGIZER L, ik
DEE CTLRRFHERIT OV T TMS B
KOAFAbZRGEI LTz, £3. TMS 1k
X, IRAEYERTR | mL %5y BL L. BSTFA
PRI 0.1 mL & JRF L, 1 R SRR E 4
HELI T T 03 mL MG, n-~FH
T 1.0mL & L7z, B3.& [FRE. WEBIEYEDS
KA Z T GCMS MIRAEEHERK & L
T7o RIZ. AFALIZONWTIT, IRAIEYE
WA 1 mL ICHE=F L 1 mL, A% /) —
JL0.5mL, TMS V7 V' A X o~ "FH R
#% 0.1 mL NI L, e TMS fk &
RIBRICFRAEL L7,

BS. REBRER O

2 IR RO L, ME LT
RE0.S g 2K Y 1 7 — MLEW & fichéat
BRIAW T 2.5 pg/mL & 725 X 9 ICHsIn L,
g A X% 7 — I X @i L7z,
Mk L, WEEE = F L CHI 2170, e,
ik, EHELEZbDET® R TEAL
7o A 1mLEREL, EAERKR O
& FER, WEIEAER IR A N 2. GC/MS 5y
BrERBRE & Lz, #FER{biz oW\ T
X, 7 b TER LRSI Z B4.
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(ZHEV, TR LTz,

C. BREVUEBLE
Cl. fZHEFRIR D GC/MS Z3HT DRRES

BDBPP 1t &%} O TDBPP D4 50
ng/mL DOIEERIFICHOWT, FHESE%
1TV GCMS T LTz 7 a~ v 77
Lz 3R LIz, 2B, EARTOSY
fRZMZ DT JEATIREIT 190CE L
T2 BBEERLDOFENTHO W TR 2N Z
BT, FHEMR LW OIRAEEREYS
& (%10 pg/mL) ® GC/MS 7 ra~ k7
TFLAbHEDLETRL, Fbilev A AN
7 MvEGFRL LT,

BDBPP-TMS (MW570) @& —7 [, £
FREE (RT) 187 ppv—2 2 T, #HlA
FATR SN o T2A, Br 8 1 OfifEf
L7z m/z 489,491 W7 T 7 A hELT
8 S 4L7=, TDBPP (MW698) Dt — 7
% RT24.9 /3O v —7 3 T, BDBPP-TMS
& RIRRITHIA A i3 3, Br 28 1
OB L7- m/z 617, 619 23R Sz,
BDBPP (LA D A F ALK (MW512 :
BDBPP-Methyl &%) %, [FIERIZ Br 23
1 OfF#E 7= m/z431,433 28— 4( RT
18.243) D~ AANT MVITHER STz,
F7-. BDBPP {b&# (M 91%) Tix,
FEMEOFEIC DD LT, B—2 1]

(RT 7.3 43) TREND 23-V 7T HE-1-
TusN ) =Rt SN, AN
TR LT CHERI S T2, 2D
#%. TRC tHBUOIERE (W 96%) TIZ,
E—7 LIRTZEAEREINRNT &9
©. BDBPP flERF O RKIEWE TH D &
fI L7=, BDBPP{LEWEIZIZ, 13 A
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(4) TMS EEfE{k L7 =B EDEPP-TMS (¥"—&2)
(B) AF-gEM{G{E L= EDEPPMethyl (2 —24)

=

=

g

FHILUFTDRPP (2" —23)

TFTIRPE (2 —73)

(C) EEER(T ¥ BIIE u g/ol) : BDBPPUFEEH) 3 XTFTDBPP (2'—273)

s M AALS R

2, 337 oE-1-7us A — (NI SIS 75—
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ERBLRNWZ EEMRB LN, 5%
FERICIL TRC AHAZH WS Z LT LT,

BDBPP {t. &4 % #8312 L
TS Elcix, W3 ICRT L HIZ RT16.9~
17.2 38— 7 Db mnicEniz
RO —7 LB gEELT- 2 AD
=78, WIFRLbRILv AR L
L, 777 A2 ML BDBPP L&
5 Br 28 2 Off#iE L7z m/z 337, 339 % R
L7z, TDBPP |% GC/MS VEA A TH 9
DT LRGSR TS Y, B —2 573,
BDBPP {b &S HEA A THfE L, Br 32

OfFEE LT b DEER LT EIRET D &

MG RMERD 4 SFFEL, RICARZ b
NERTE—=TN 4 RKTHHZ LD,
E—7 5 I IFOREIC—HTDHEEZD
ns, 2hbobe—72HWTERT S
2%, =7 MENS L B mEE &
B HMENGDDH 2L, HIRORIEIC K
STIIRHPELL 725 Z LR HEE S
7z —J. BDBPP L&A FHEMKILT S
T E—mELRS, BRD X<
% Z &6 BDBPP (LAM O HTILFEE
AL E LU &l T 7=,

C2. EHERIC & D HEAR(L O
BDBPP L& ¥ OFFEMAR(GIZOWT, i
WK & D24 TE{E 7 TMS LK DY A F 1
{EIZDOWT, R L7z (X 4) , EORER,
v — 7 3EEN R AR & B TMS 1k

X 10 pg/mL LR Tl nEE 202 &

ZD—FTAFLIZ10pgmL LLFTH
LE L TRINPITOND Z LR LN E
720 ZHBIBEA T AR X D E AT
2T kT LTz,
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C3. BHEZRIK D GC/MS—SIM Z3#T
INETOBRFHZL Y, GC/MS Z3HTIC
LoTHiEahs e —27IZo0nWT, Bk
etz 0N TER, 22
T, EEDZAIT O T2 EARREZ
EHIZ, TDBPP 7% 260-300°CLL L CThnEk
IIRESID LD B TERWIREED 250°C
IZF%E LT GC/MS-SIM o1 24T~ 7=,
X150 GC/MS 7~ 7T MIRT &
912, BDBPP L&Y % dH8 (b L7
IR END 4 Kov—71%, Wih
HIAI L~ AARYT MRS, BT L0
SIBERDZ Z 0 | PRFFRFE (RT) O Fuy 2
AROFREDNF | D 2 KPR T,

765 2
FEKEET
1 3 5 (5 ug/mL)

T

7e5 2
AFILFERE
5 (5pg/mL)

P ——

AFIVEEERE
(10 ug/mL)
Ist a4 5

“(min)
TMSEEEIRIE
(5pg/mL)

T (min)

TMSEEE(RIE

Ist

1.6e®

N

5e°

5e’

Ist (10 pg/mL)

T i)
H4 GC/MSHZRT RS (SCAN)

1:2,3DBrPrOH, 2:APO. 3:BDBPP, 4:BDBPP-methyl
5:TDBPP, Ist: 7T F kL 2-d10



f4y 94100 (34600

BDBPP-d,, (m/z 347)

”“l (m/z266) M
2000 I\
]\
o ‘ BDBPP (m/z337) M
IRYAN
" L
I
44y 11800 (118 1970 :L' 400
(mz119) ‘w\/‘
N
A Teh0 Te %0
T
41y 12500 (12420 ~ 12570): 18031805,
2000
o /MDBPP-dH(m/leS)
‘\11 11‘50 ZJ‘ﬂﬂ ZT‘:‘]

FIIER)
1000 (m/z430)
I

s L
N—

6§00
10
11 Tano

o 1150 1200 1250 1350

IR FERTER
1500 i TDBPP(m/z119)
1000 I\
500 I M
1 1200 1150 1300 7350

CEy TEON 1870 = 18I0 18081805 D
H I (miz419)
100 /\

00

[ A

110 HET)

220 1250 7300 21350

(min)

X5 BDBPPRIUATDBPPD Y RAHYAOATRT S L
) EBAAY. F) BEAAY

FREORBHAK CIIRMED N E TN DT
D, WA 2 ROEZDBNEIZ 72 D56
723% Y . BDBPP L&D v — 7 fEIE 1%
52 ROV —7EBEARMEEX Y RDIZ,
BDBPP {L&# & A FI/LViEEMRAL L =KD
~vAr7u<w NI A% 6 IZRLT,
BDBPP-methyl (% RT16.92 43, BDBPP-d;o-
methyl /& RT16.83 3V b BAFARE
— 7 SR LR TR S 4L, BDBPP L&
WNIATF ML CTERT HONEE LW
ZENDbroT,

GC/MS @ SIM %341 Tl&, BDBPP-methyl
KO TDBPP X, WT 4L 0.5-8 pg/mL D
BhfeEMNEons 2 &, ER& TR
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11y 23700 (23600
BDBPP-dy,-methyl (m/z237)

i
nnnnn

(m/z156) ‘\"‘

|
BDBPP-methyl (m/z231) I

(m/z151) /’k
|

¢ T T T T T
1500 550 1500 050 1100 150

100000

100000

100000

(min)
X6 BDBPP-methylDYRYOTRT S L
) BEAAY. F) R4

B (5 1 pg/g) 1 X50EH SLHLHIE O F HARR
A% 10 KO8 pg/g) =F4r FlEIDZ &
R L7,

C4. Fefe— F VR EIBUC & 5 EIRD
BV (es— MEE)

BRI OFEIL, FREM aEHNE 2
CIFE e | TR AE A BRI VN
RSN AHIH TR & Rk Hikz v
(X 2), ¥ras— MHEIL X D9HED
MFHIEE L, A2, GC/MS-SIM (2
£ 2% mEE TR e T 2175 Z &1
L7, #miihitiz ofmiticix, 7V o7
U ZADBLEING, BISAMED S H
B TiEa< | BT VICEET Lz,
BROBRMT A —T > (KU ZAT )L
100%) Z#EHZ AW T, ZD 0.5 g I &A=
W 5 ug O — MEAEWE 2.5
ng UL T, BS. BRI oFR (1K
2) IZHE, 3 BT CRINGRER & F2f L 7=,
BDBPP {44 & TDBPP @ GC/IMS 12 X %
RIREHT 24T 5 728D, A T IALOF I



L 52N LB M O ENL R~ 5B %
Rz, F O, BilE = T U M R OE
IZ X DFALEMOY v — Ml E RN R
RS L7,
ZORER, £ LITRT LT, ATN
L L7 WGAITiE, e s — MiIERIX
I, HEfR = T L EEC & B T
BDBPP (LA C 88-91% (RSD 2-6%) K
N TDBPP T 92-107% (RSD 1-6%) &\ 9
BIFRfER™ME LN, ATF L L=
BlZh, R2IRT LI T, e LAk,
HEEIZ & &3 v 7 — MMEIERICGE X
BDBPP-methyl T 100-102% (RSD 4-8%) .
TDBPP | 82-93% (RSD 2-16%) & 720 |
Wl — /L 1 [ElffiH © TDBPP @ RSD 7%

FTIE D OWTZ BRIk RBEL T,

ZOX o, Vru s — MEERNER L, Hh
HIEIESe A F b OFEIC L 53, BT
IRRERBE LT,

C5. Fefe—F )VHIHEIBIC & 5 EINERO
BV (NIBIERELE)

AF L LI WGHIZONWT, 7 =)
v ML -di & PR AE IS I T EI
BRDIZE A, FLIDRT XD ICHE
T F VR S 1528l L C A ) O fh
t,%< 72 ) BDBPP Tl 99-140% (RSD 5-
14%) L 7p-~7=, —J5, TDBPP D[n|iLH
1% 66-90% (RSD 5-15%) & 720 . Kflig—
FMZ RV RA I SN Z &b
ol WTILbHER—T /L 1 [l T
RSD IZIEH D& NA LD A, 2[E], 3
DT IES5 &8 A 59, TDBPP
DOEUFE S BIF T o7,

AF AL LT3R, N e &
% [E]Y = 1% BDBPP-methyl C 48-90% (RSD

56

12-24%) . TDBPP (% 44-84% (RSD 14-36%)
& 720 . BDBPP-methyl |ZFEEE = F /L 1 [A]
FiH TIZEI RS 48% LKA - 7278, 2 [A]
LIRS, RSD 11X & DU 72 2RI R
BAFCTholz (£2) , AFMETHZ L
IZ& - T, BDBPP |L&— 7 REEZ B L |
KM D B2 PEbR LT, BAFR[EICHE
DG STz, —J7, TDBPP DRI,
FEl — 7 /L 1 [ Tl 84% (RSD 36%)
EIXLOERALNLINEFTH-T, 2
EHH LW, RSD DIEH X TN EL 2
ST AR 44% &K T L7z,
INHDZT END, NEMEEEIZL D
EE T, FEE=T UHIE 2 I3 Y
TH Y. TDBPP % # F b F 2,
BDBPP [ A F /U b3 % Z & TRAFNCE R
TXDHZENRBINT,

Cé6. Hefe— F/)VHIHEIBIC & 5 EIRO
BV (ExHBREREE)

e R EARE IS K 2 SN EIGRER O %
R 1, 2 12PFFE L7, TDBPP ORI
E. AF L LW AT, B F /1D
Fh AR & 597,83 -110% (RSD 4 - 11%)
& BIF7RRER MG BT,

BDBPP (XA F /b L7=E12, i 1
[0 CIEE TR 60% (RSD 8%) DI[A[IY =R
Toh-o7l=ny, i 2 [\l 3 [B]CiX RSD 23
25% L X B O3, IR 97 KT 86%
L RIFChH T, BiEE=F /L 2 [EhHIC
£ V. TDBPP |E A F/L{b&31Z, BDBPP
EATF L LTSS I R B E T D
RAF7ZR BRI G BT,

C7. A F LR N A F AL DR
GCIMS-SIM 7JHTIZEE L, RFIEICKD



£1 AFIELEVMEE O FMEIGGRERDFER

AFIEE T (n=3)
BDBPP TDBPP
HEBTFIL N ; = s N 5 =g
wme | YO —h(BDBPP-d,) | MEMBE(SY |MERBEMAICE| 4OS—H(TDBPP-d;) | WEMEEGS) | BRBEMEICE
FHIE EUR (%) 2L B EUR (%) 2 [EIREE%) IE E R (%) 2L B ER (%) B EIURE(%)
recovery RSD recovery RSD recovery RSD recovery RSD recovery RSD recovery RSD
1 91 6 99 14 110 6 107 6 66 15 83 11
2 89 2 130 5 199 4 92 1 71 5 110 4
3 88 2 140 9 169 9 98 2 90 8 105 5

RINE:BDBPPIL &M R UTDBPPIL 5 pg. &d-{& (BDBPP-d,, R UTDBPP-d,;5) [& 2.5 pg. ISt: 7TF kL —d)g & 0.2 pg/mLERR S &S N
PRI T h—TF# :RYTRTIL100%

R2 AFIVELIGE O RMEYGRER D IER

AF)LAE (n=3)
BDBPP-methyl TDBPP
BFEETFIL N - . N - = 4o e
mEy | YOS —H(BDBPP-d- | WEMEEUSY |#MSIRERAICK| 05— (TDBPP-d;5) | WEMEEUSY | MESHREREICK
methyl) BWIEEIRE®) | [SLBHEIRE®) B EULE%) 4 1E B4R (%) 2L B EURE%) BEURE®%)
recovery RSD recovery RSD recovery RSD recovery RSD recovery RSD recovery RSD
1 100 8 48 22 60 8 93 16 84 36 82 217
2 102 6 90 24 97 25 82 2 44 14 48 12
3 102 4 84 12 86 25 82 7 44 15 46 29

#iNE :BDBPPIL &R UTDBPPIE5 pg. &d-{& (BDBPP-d,( & U TDBPP-d,;5) [£2.5 pg. ISt: 7xF bl —d,(%0.2 pg/mLERE D &SN

BRI T A—TF# R TRTIL100%

BDBPP & U* BDBPP-dyo D # F /LA h =R
1% 90%LL ECTHoTe, REHREEE 2 1%
D 1.0g12T 2 &, AT AL 60%FE
FEWZ72 0 BERIFE L2, LT - T,
AF AN, 305 g 1ok L 100 L
DIWMBENZ ERbhoT,

F7o. AF L LT7=84A D TDBPP [A]IY
FIZHOWT, Pes— MMHIERRIT R
I CThoTh, NEERELTS I O 5
BRI X DRI L2 2 & D,
TDBPP [ A F /AL DB 22T 5 2 &
NHEER ST, £ 2T AFIMERIGH D
EFRXIE FIC L DHMZ, ZHETD 0.3
25 01mL iz, BEERBRIARE T b
MH N-~FH NIERTH LT,
GCIMS ~D A FNALFIOIEANEZTS L,
T BFEDAFNMALAND L D155
T eIl
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C8. TDBPP LA DIERIZ DUV T

C7. TlRAR7= X 51T, oWTiRET 2D,
F—HEZEHL T &, RS 21T
9 TDBPP O Y — 7 SREEN YT 570 &
DREENRH BT, TTIZ, TDBPP (T
L CUIEREWE O3 R #HE YS T
% Z LB, GCIMS-SCAN 4T 24T\,
TDBPP OZEE A ffEi 35 Z 1T Lz, #r
LWh T Lk — 2T AF IV
B L TWRUWDEEIETRIR % 34 L T 5 [H]
1L, 7 (A) 123 K 912, TDBPP-d;s (B
—27 7) })xOVTDBPP (¥'—7 8) (ZH¥kKT
Lo —o (B—7 3, 4) BT
RSN, o —270D~v AR
N7 MVEK 8 IR LT, BE—72 3%
TDBPP-dis DB{LAE 755 Br 28 3 Ofi
L7205 fRAE R miz 472, 474 N7 T 7 A
v hELUTHERS L, B —72 43 TDBPP
DOBALE DS Br 23 3 OfREE L 7= fif/t




M) m/z457, 45987 F A R E LT
MBSz, 2ok, Bite&mor—7m
HOEIEIL 90%L ETHDHZ b, &
AN CREEDY TDBPP D3RIz -2 % 502
IhEnEE b, Lo, kT

1400000
1300000 (A)
1200000
1100000
1000000
900000
800000
700000
600000
500000 ISt
400000
300000

200000

100000

e

W=7 RB ORISR & 8 [FEAZIT,
B, BEERRE o5&, M 7 (B)
2R X 512, TDBPP-dis }2 X TDBPP |
HEAOTHEL, ZhEh 2 FEO R
¥ (e—2 3—6) DEMIHER SN,

8 d0 1000 1200 1400 1600 1800 2000 22100 24100 2600 28.00

550000 (B)
500000
450000 1,2
400000
350000
300000

ISt

200000 3

250000

150000

100000

50000

(min)

8

L LS
L L MJM

8.00 1000 1200 1400 1600 1800 20.00 22.00 24100 26.00 28.00 (nﬁn)

X7 EAERFEDGC/MSHZOTES 5L (SCAN)

(A) ST B AG

(B) EAEBRIAR DT RICIFEBRR AT

(WFhE7 B RDPIT5ug/mL. d-fRI1F2.5pg/mL)
1: BDBPP-d,,. 2: BDBPP, 3,5: TDBPP-d,s 7 R4 AL ). 4,6: TDBPP MR 4 R
7::TDBPP-d,5. 8: TDBPP, Ist: 7xF > kL -dy,



(E—%1) [M2Br]” (E—52) [M-2Br]*

123 347 119 337
255
266
\J\‘m\ \;\Fl”\‘ 9\“1 ol ‘JLM ‘\s . \V\'Al\]nz o ?\2\ | Zw’L: J\ _ :: "2 - i 1“: . 2.\! lhw
143 (E—43) 137 (E—24)
. ’o 257 [M_3Br]+
l 457
143 (E—45) 137 (E—v6)

[M-2Br J*
535

137

143

(E—%8)

(m/2)

X8 ZEEBRRUVZTDDEREMRYDITRARARINIL

E—%1:BDBPP-d,o. E—%2:BDBPP, E—%3:TDBPP-d,s D7 FEE M.
E—%4:TDBPPD 43 24 Fi). E—%5: TDBPP-d,s D R4 At
E—%46:TDBPPD S R E . E—47 : TDBPP-d,s. E—%78: TDBPP
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v—7 3, 413k oEy ¢, B—7 5%
TDBPP-dis DFALEW M5 Br 23 2 Ofi e
LizeHEEESND miz 550 N7 T 7 A
k& LTHER SN, B —7 612 TDBPP O
BULEW B Br 23 2 OfitfE L 72 m/z 535,
B3V M7 7 A MEe LTRSS (K
8) o WRIZH DD D B— 7 A FEAE)
LEET D L BULEWIL 30~50%F2E
DIEAEE TR0 . WT VB IRED RN
Oy fRAE A XD 22 v o 7=, TDBPP K X
TDBPP-dis (T35 FTedald U K 5 1T 4 iR A
72D, AF UL L R2NWGEEITE, o
AT % VL C b TDBPP (332 1 12T &
IR REMENGE LN DR E 2o
776

LML, AF ML LIEGEICIE, #2102
AT LIS — MiliiE TDBPP [F]UY
RIXRFTH D, NEBEEAEECHE R
BRRIETIE, T o0 Y — FEDIHY
MHETRIZ DAL, [EIRE AV L 72 & HEH
Ente, BT LA P — b eI DH 2
& T TDBPP O/ il I# -0y S, 1
ANBE DT T LR EGOETITO 2
T, IRFUETE DI EN DT,
F-. K7 DORWRT ICHBET 1o
MOE—T7I1Z20 T, Hohlz~vAANR
7 hv& NIST 7477V —THRHEL
EZAHA, WTRLFXYET Y =TT LD
WO X U FEIZHRL TV,
BDBPP }% () BDBPP-dyo (2 2\ Tk, AF
MbEE T #HOSHTIZ B W T, ofiFE
B DSFRO BN b AR LT,
ZIETHONBRFEZITWT — % 0%
Z+ 4T, TDBPP ® & — 7 JEE 78 08
TLHDEATFMEAIOEEIZL D bD L
BxCEEN, RARBERICEENHFE~
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DIKMEM T 7 bA o — NIFEDH Z &
DERATHY, E5I2, AFMEEITS Z
LT, ATFMEAIB AT A Y — N K
YT LZERETHZ 70, TDBPP @
KA L —JgiEdh - L L Sz,

Z DX 512 GCIMS 53 #TIZEE L, TDBPP
J OV TDBPP-dis D 73 B L2 H 3V D 73
HTEROHT hA P — BT
ST H T & T, TDBPP-dis @ 28 ¢
TDBPP L& L, ¥ rs— MIEIZX %
FRAT CIX o FRAE R % B BT I RAFIC
STEDLZERbhoT (1, 2)

723, TDBPP DKL, 7T LA 4
— MNIZER D RIS D FHED 12 L 0
5 s HRBREIRE VBB R
T LD T hA Y — N EIHEYROR
W DIZRHE L CTHAENATRETH - 72,

D. ¥&%

FJiE H SL L Hl: 00 TDBPP & 1 BDBPP
IbEW DML L . BUERLTMED
GCIMS HTIE~DEE 2 it Lz,

F£9°. BDBPP LA D A F L&KL
ZiE, TR D ELY Hou 232 4 T {E 7R
TMS VT AL AT AR LD AT IV
LR BIFCTHHZ RN 2T,

GC/MS @ SIM 4347 Tl%, BDBPP-methyl
KON TDBPP [&, W94 b 0.5-8 ug/mL D
BAFpmEmnmons 2L, E& TR
il (%% 1 pg/g) 1EZRE M S IE O R HHER
(%10 LM 8 uglg) =F4y Faln Z &
TRt L7,

AR E ., BBRAMEOH DB
D OEER T TV 2 TH B T
EHZ LR LT,

EEEOBERIM T A —7 > sl BHZ AW



TWMENGRER 21T > 72/ . mba?
Eblict e s — MEREIR, ATF v
b DA HESOFERE — F L [ 2o
57, BAHZHIT CEHZ &nbholz,
723%5. GCIMS £ #1123 T, BDBPP (L&
W) DAFAEGE NORHEWZ X D ER RS
NDEAITIE, A TF I & 0 MM D
WL D Z LN TE T, £72. NEB
R KON SRR BB IS DWW T b IRET
2TV, WTILHEER L 2 EffH T
% Z L2k TDBPP I A F /U LB,
BDBPP L AWITI A F ML+ 5 Z L TEE
LRBIFREINENGOND Z WL
T o T,

ZOEIT, WTFROERSTIZE W
T, g7/ 2 Bk LV | TDBPP
X A F U bE$12, BDBPP {LEMIT A F
MELTERETE DL Z AR LT,

AFAEMIETIE, ATt oEAIZH
>72 GC/MS & Wb Z &2 X v TDBPP
J O BDBPP {b & W) D o3 ks « LA M %
(ISR ol A QAN 2 [a R 2T VA O
FIEREOEFTIZ LD . pirE~D%
AP S BLE LI o miEDs i STz,

KT, ~U LT AOANFREE 2 ED
MMENBEL TR, BELTREDHE
BOTDIZ, ~U U LT A2 EDR
Bk L LC, TDBPP IZIXd CloMH &
TW% LC/MS-MS 7#rik 07 B2 7 )
— = T NTEORER N LE TH D, EU
IZBWTHL R BEEHE (5 mgkg LLF)
NHETFTOENTNDI RN AQ2-7 21
TF)) (TECP), VU R A 22—/ nm
2-1-AF /L F L) (TCPP), U B NY
AR-7wmB-1- (FrBaAF)IL) =F)]
(TDCP). #§(Z. TCEP |Z4 5t DB M
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© REACH (0.1%) & 7r->TE0, H
BREO 72 H 1D & oA A AR B I AT
Batb eIz b L Eb s,

HHEE
AREFFROZFATICEE L, BERITERLE
W2 T2 & F LT KRB e 22 42 R 9E
AL LN ZE KO A E S
RIS L ET,

E. #F5E3K

El. F3CEE

1) HHEER, WHNES, KIEEY, Lo
MR |BNZERH 2,24- R U AT 1-1,3-
RUBTF =AY TFL— b,
224-F U AF L1 3-_0H VG — )L
VAV TFL— F KR 2-=TF -~ F
b =V DOGHEDORKGE, KIREEREZ
EHARITFEATITTEAH, 3, 89-95(2019)

E.2 ZE¥ER

1) RIBE ¥, BRMER, [LnZE, ik
s FEE M S BLHENE IS BT D BRI
TAIOFERIEDKRFHZ DWW, , 5 55
Bl E A R Ea s, ik
(2018)

2) RUEHE-1, MRER, LozZ, ik
s FEE M S BLHENE IS BT D BRI
TAIOREREOKES (D), %56 4
Ef A PRI SRS TS, IR
(2019)

F. REIETA #e D BUSREL



1)

2)

3)

4)

5)

6)

7)

7. FEEFEUAS
oL

8.  FEHIHTZ B
oL

9. =it
oL

5| SCER

JEAERGH 3T HEWE SR
% FRE R S OFHNC B3 B B AME T
A, B 4949 H 26 H

2018 £EAfL 16918 DALZpE M, HEFA,
1239-1240, {b2F T2 H #itt, 2018 4F
FRGIERE, HHE, BEMF, LA
AESR, Woris = ¢ 5 34 R ERAE L
FHAN S SEEE, pl76-177
(1997)

WMES, PEEE, B 1, &
BB, W LR, GHERTIRR: A EY
BEEAZRERSHGNETHEl ST
WDRRMERLSL oD R U R (2,3-V 7 1
LAFBENL) RAT oA NIED
SOUEIZ AT 7o e, FEFPHERS, 134 (2),
259-268 (2014)

SRR T AN EAF SRR AR, AR TS
AESFY: RAHE R L O BG J N LA
BDBPP K O* TDBPP D3 HTIZ oW T,
RR 19 4EEE, 74, 129-132 (2008)
IREET, EBPEL AL, (UH [ &
A—T A T IPLHE~DE R T =
J =)V A DBAT, BabfTATHEES, 40,
158-165 (1999)

RUEEF, EAGHE, LR ZZ, EK
Fe: BN TR o B2 (2,3-
7uaAh7uab)) RATZ7 A b
(BDBPP) B53L 'Y R (23-v7
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8)

9)

oAL7atb ) A7 A b
(TDBPP) Zr#Tikdfist, & 50 B4
E B L E IR T s s i AR
p242-243 (2013)
BREERIES 747 V7T 173, hU A
BLOER Q23-Y7rETBENL)
U s (1995)
https://www.nihs.go.jp/hse/ehc/sum2/ehc
173/ehc173.html (V=7 %A FON
2% 2020 4E 3 H 23 BICHER LT2)
Dby A 22 A R S e F o L B AR
FEHEE ONERAEA) | Hilm,
2045 D 2-23,40-42, LR, B
50 4

10) Castro V, Montes R, Quintana J B,

Rodil R, Cela R. : Determination of
18 organophosphorus flame
retardants /plasticizers in mussel
samples by matrix solidphase
dispersion combined to liquid
chromatography-tandem mass
spectrometry. Talanta. 2020 Feb
1;208:120470.

11) ECHA Screening Report, An

assessment of whether the use of TCEP,
TCPP and TCP in articles should be
restricted,
https://echa.europa.eu/documents/10162/1
3641/screening_report tcep tcpp td-
cp_en.pdf/e0960aa7-f703-499c-241f-
fba627060698 (7 =71 b DOHNE
% 2020 423 H 16 HICHEZR L70)
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ZBE M dn T EWE ORBRE K ORERHEIZRE 4 505

ZERE i OB BAIRERIEIZ B9 D S

Ui warisec ZNRBAERERT B 0 A

HEWE 2 GHT D F R ORI %?é%ﬁ@ﬁm%&ﬂmﬁua%ﬁﬁuu
. BUF TRERSEENE]) ([CBWT, R IcBimAl e LTHYWo D T 1L
KU KON 4,6-27 av-7-245- N 77z ) ﬂ?‘/) 2-F U TIVA I AT IR
AA I KV —)L (DTTB) BEHIRIGE L /oo TWD, 2D OWEICRHT 2R BRIk
FREA SR GIERI TR (BF1 4949 H 26 HEAEESHE 34 5) TEDLNTWD
LT AV U A FHEFN 53 42, DTTB (ZHEFN 57 O BUHIEA L 417> & 3R BRIE AN SUE
EN TV, 2D ORBRIEIIAFERRIEOMHASC, 4L T2 WEERZED
R, 2 n 2 WEORBRIENRI 2 \ZHBE STV A IERNRMEZR EORENRH 5,
AWFFETIL, D OFERIEZ R U, R0 2l BRiE 2 B L7,
BT ORBRE Tl DTTB OB BRI B AMEDBENDOH 5 ¥ A F IV & AV
TWDH, KV EEREYE CLRICFHFEMRIA FTHEZ PTAH 2FHFEETH D Z &
ZHOMNI Lz, £, T 40 U KO DTTB OBLERBRIEIIERNHE ST
DH, Tio R R RIEZEBE T2 2 & T BRa R o2 L TE
77

BT L= Bk By O SN Y F— g U R T2 2 A, M6 DI 5, 1
BRI~ N Y v 7 A ROEBE L H LN HIREGE L 7257y, O 5 B TH
H U 72 BT (30 pg/g)lZ 1T 2 PR EIERIT 95~110% DI A > THE Y | JHTH
FEIT S%A ., BRI 15%A400 & . BIFRERNE O,

Flo 1 EBETHEE oTov MY v 7 ZAZNRIZONWTE ORI L RET LT &
A RV ZF LY a—)1 300 & HWiuE GC/MS ORE R & F° B i 7of
ENGoND Z L EER T,

IHIZ, SOV U LARBRIZKHET B2, KFEX ¥ U T HA-GC/MS KDY
HPLC/PDA % W= WTEOR 217728 24, WTINLREDRER T~ 7 A%
X U T HAGCMS 125 DD, BT TH 5 30 ng/g & Fal5 E & NREN
SEoNHZ ENbhol,
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A. BFERER

BEWEZEHT 2FEM SO
BA9- 25 (B0 48 4510 A 12 HIEASE
102 5, AT RERSBISNE]) 20
T, MRS RFE LTHYLRD
T4 RY Y (X1) k4,6-2 7 v L-7-
45-RV a7 =) FN2-F) 70
FNAFNR XA K —)L (DTTB)
(I 2) BBHIRIGEE 7o TVD, ZHLD
OYENZ 3T D REBRVE LS RE A Lk
MEATHIR] (BBFD 49 429 A 26 HIEAES
%34 5) TEDHLILTWVAN, T 4L R
U XM 53 45, DTTB [EMF0 57 £
HRHE Y )0 HRBRIEN W E ST
720N, FREBRVERIE YR D> BT 40 0380
LTWD Z &b, BUEDHTEARKYE
7B TR L 7 o i o 2 sl e &
AL benz EAMEE 725
W5,

BEDOT 4V R U > KO DTTB ORER
EOMB R KO R AR TE 5 RI121X
WDEHIREDONRHDLEEZBND,
DRy 7 F A7 LD

XYV =BT LEFENTHLT
E— 7 BNy —2 0 ZRUSEW
HWE DO O 5y Bl K OVEEE D) E AN fF
TE 5,

QE iR R (ECD) Offi ]

ECD TIE7' 7 AF v 7 a[BANZ B
N5 T7T2F NN TFILNRT 4
VR AT W EREFRF ISR S v, T
NN CTh - o FF R HME SN TN D
D, T, MHERICE&ESHTEEE (MS)
ERWAHZ LT, ENEMNREHRNSLDZ
<HEoiL, HRRBRNPEZ IR D EE X
bivd,
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QMBI N T LI~ N T T T

BRBRIETIIN T 42 H LFWE L TE
L 722 TF L7 20y RO X
FTLREEHANDSZ EIZLY, HEREEN
BHIZR0 RBROBEMELERD L
EZbb,
@ENBADBEND B 5 A DOfHH

BEDORBRTE T DTTB O#FE KL
WHILD Y AT IVRRERITHE N AMED B 5
BENWRODLZ Enb, L0ZEMDS
WD B Rt RE LB 6D,
®F 4V RV v L DTTB 23 5lERER A

JERES N XY [F—ME0 o mmE %
HHT 2 HER RSN TNDZ E0D,
IhbzA—oiRBriLkeE L, 2Rz
HZENTEHEREDLND,

U bEoSasE, wRT2ZL4HM
L, AFETIEIXF YT V=BT L0
R m~ 87T 7 /ERSNTEE (GC/MS)
Z T BE S B O Y - i SRk o
RETZ ATV FlBRiE OB 21T o 72, &
7o ZHEBANY F— g v aFER L, B
U 72 3B D224 M 2 54 L 7=,

EDHIT, S ~ U U MGG R D IRE
Lo TWHI NG, ~U T LAEHEH
T OTARE R AKFExT Y U T T A-
GCMS K OE#iRks v~ N7 77/
+ N A F— K7 VA KRHS
(HPLC/PDA) D F] i "I REMEIC DWW THFY
i1 T2,

B. W% 51E
Bl. RERMERBE

5 4V R 1% Dr.Ehrenstorfer £,
DTTB |8 £ 7 4 /L AFDEMEEE D & o
ROz, T DOMEITWTILDL 98%



UbThHote, £7. WEMIFEERE & LT
HAwWwiz7 w4 Z 7 o 1L C/DN
isotope f1:, 7 U & > -d IZBAHALF 5 %
W, WEMEREIRIRE LT, 7 VAT T
Y-dioy 7 VEr-din @ 1 pug/mL EEfRT T
NERZ R LT, FEEEHETDH D
Phenyltrimethylammonium Hydroxide

(PTAH) @ 0.2 mol/L A % / —/VIEKI%
D—x Y A A BE RN, R
FL o7 a—/L 300 IXFEREEK T2

D1k VT, kT U oAU R

U UAKRFAE T MU D L2 KR E L
7 A v DREHEEE R DO R 2 VT2, &
o, HERITE L7 4 L AR R D 7
BB AT OB
TRTE LT 4V SRS DT 2
4K - PCB B D b D& Az,
Sep-pak silica (sorbent 690 mg). Sep-pak
vac Florisil (sorbent 1 g)i3 Waters ft:(Milford,
USA) M b A L 72, InertSep SAX
(sorbent 1 g), InertSep NH2 (sorbent 1 g).
InertSep PSA (sorbent 1 g), K& T} InertSep
PRS (sorbent 1 g)i¥ GL H A = > Atk
(Tokyo, Japan)7)> & i A L 7=,

B2. 3k}
HERHZB T 2B~ MU v 7 2D
2D e S ORI BN GRER 0 72 D D3}
& LCUHEIROESR (100% 7 — /L 2 O8N 50%
TR T1150% T — V) & N TC, RSN
U7 — 3 SR DUINEIEER H o
HBHEL 100% 7 — LD 7 =)L k& A=,
F/2. T4 KU KO DTTB O
Ai2(1975~1978 FE)IC AF L, ZNH D5
HANHEREINTWNDH—Xy bl 6 M
(FUB a~f) ORHERLSL 2508 & L CTREH

65

L7, (F&1)

B3. PTAH T & 2 EMLIEKR T GC-MS
S o%F

DTTB % lpg &ie A% /—/L 1mL (T,
0.2mol/LPTAH % ¥ J — ViK% 10,50,
XIE 100 pL JiZ 72, GC-MS THlE L
R e Uiz, $£72. PTAH &R
100 uL DEAET, GC DFEAN LIRE A 240
~280°C D CHE LS. FD/a~ N
TAEOE—7 BB LT,
7 4V KU R O'DTTB (2290 T,0.003,
0.010, 0.030, 0.100, 0.200 pg/mL DFEHE
WA 2 3 BIHIE L, £ O E#H
(2T DEMRME, B R OEE N ONEE %
MR LT, el 7 4V B U CRIERFZIT
PTAH ik &Z MMz 3. WAEEMEIZIX
fluoranthene 7 VA7 7 »-dig & W,
DTTB HEKFHZIT PTAH &R E M4, N
FEEEY)E 1L chrysene 7 U & v -dpn &
FAW /=, DTTB D * F Lk AR A1
2 FlRfERE S U723 RFFIRFIE O FLOE R
Z Me-DTTB-1 & L. b9 —F% Me-
DTTB-2 & L7z, E&iX Me-DTTB-1 D1
FEEE AN CEREETT-T,

B4, KRR DORES

AEORRICHNDEMET— R v
& L T, Sep-paksilica, Sep-pak vac Florisil ,
InertSep SAX. InertSep NH2. InertSep PSA.
Bond Elut PRS # U 7=, 2L 512D\ T,
7 4V KU v KO DTTB 0¥ &% 852 L
7o

HH—bUyTETE RS SmL, ~F
P 10mL Tar T 4 v a =27 LIttk,
7 4V RV > DTTB IREHEEUER (1 ng/mL



ANV UREE) 1mL ZART L, ~FY
AmL T L7z, I=DT7LIIEFEE
KL TAFH a2 RER, BT L/ A
4 ) —b=(1/1v/v) 5mL TIH L. [FA
TI0mL IZER LTz, 2 b ORI % GC-
MS (& THIE U7z, Bahds @ — hY
v VIZDE, n=2 TITo7=,

BEUCH WD —FY v VO R %
BT D720, ROTFNETHR L 723 EHT
DWT, NINENGRER 21T > 7z, 3Bk E L
TE% (100%7—/V) Z v, DTTB Hi
ITRBRIE CRE iR, A% 2 —1 20
mL [ZER LIRS, 7 4 v KU RO
DTTB 4% 10 ug AL THWZ, Zhvzx
BRLAIMT TR 2mLIZER L, 7 =
FEETR(pH2) 10mL N2 7=, £ D, ~
X4 10mL ZEMML T, 10 0 E H %
(210 3 Dy B L 7= 1%. & D~F 4
1 mL % 5ofé I 38R L 72 Bond Elute PRS
J1— b~V DA Lo, ARREHEn=3 T
1T-7,

BS. FHEOKRF

BT 4V R R BB 0.5g 1T A
X 7 —/V 125 mL Z i1z, 70 °C OREH
T30 SrfEAE R R L=, Zeds, BT
RBRIETIE, BB L g lad LA —L
250mL ZNZ 52 L Lo TWVDA, IR
BEEHIR OB S AR TIL 12 2
—VIZER L TR EIT-o 72,

i DTTB #BRTE 7k 0.5 g 12 10% (w/v)
KEE{ET U T LKEERR 10 mL 2%,
2 AR ST, FD%, VoF LT —
TV 10 mL 212 TIR & 5%, =008
L, VZTFLz—T VHEER L, 20
BuE% 4 AR VIRL, £V FLo—T
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NZE D%, R N U AT
KT,

BEHT 4V KV > - DTTB [RIFRHfH A
(ERERE) Y RE0.5 g 12 10%KER (LT
N U D AKIEIR 10 mL 2Nz, 2 BEEA
fiEs¥iz, £0%, vFLT—T1 10
mL T4 BEHR~ L, E 512~FH 10
mL T4 B4 L7z, by =F
=T OV O IR R T b
Uo7 L THAKLT,

BT 4V KU v - DTTB [mlEEhH
UElE-A 2 7 —nAliE) @ 305 gl
A K 7 — )L 50mL K& ORI % 100 uL Jn
AT, 70 °C O $1 T 30 sy R WhE

AR L7,

HHEO R © EFLOSHH 21T 572
%, =X ) — KL —F—%HNT
BREL AZ ) —LT10mL I ICER LT,
BT DTTB &Rk & OFEREIEIZ DV TE,
WL[EBIZAZ ) —L 10 mL IR LT,
INE DR 2mL 2 10% (wiv) ik
MU T AKIEREIMZ, S HIZBITT «
LR RERIE, DTTB ikBRiE M OEE
EOFREH TR % 20 L Nz 72, =
Fz~F % 4 mL ZMNz =%, 10 2
RE o, 10 i L, £ LT,
AEH U 1 mL & B4 1R LIS
%€y, Bond Elut PRS TH#L L 7=, A
FHIEREHZ D E n=4 TITo 7=,

B6. b5 BN THIEABRE (X 3)

AREH0.S gz A & 7 —)L 50 mL K OV g
100 uL Iz 7%, 70°C. 30 43 CiE ik
i U7e, iR A 7 7 A Aifdgs (REFLEC
52) THAEL, B—F U —Z /R L—X
— CRfMEth. A ¥/ —/LTl0mL & L7z,



ZD2mL 8D . 10% (wiv) AT R
7 LKEEHE 10 mL L OMNFH > 4 mL &
Mz TR E 5 7, WONFEEIT 572, ~F
UM 1T mL 28V, THTERS5mL
KONFH L 10mL Cars 4 a=y
27" L7- Bond Elut PRS (ZEff L7, EHIC
AF P 4mL THFE, 2R E T ITESR
ZRWTH T DTERAFT D ZREL
oo WEEEZTF NI A K ) —=(1/1 vIv) 5
mL THEH L, FEEET 5 mL IZERFL
770

B7. FRABREOASNEINERER

B6 (2R L7 BRIEIZ DWW T, dsnEly
RER AT o 72, WINENGEER FH OFEH L,
RO ER (100% 7 —/1) KOVESR (50%
TIVsRF1)05gT 4/ Y -DTTB iR
AFERER 10 pg/mL F 721% 100 pg/mL A #
J— VAR & 100 uL RN L, — W= T
JRHL L CERI L 72, 2 bR L7-E

SR O GALE IR L, FILE I 2 ng/g.

20 pg/g TH D, TERC LB 0.5 g 1T A
& 7 —/b 50 mL K ONRHEEEE 100 uL %0
R Tt 70°C30 4y M) CiEyh Lz, &
(IR % 7 F 2 Ailbgs EFLRE S 2) T
AL, B—F I —z KL —F—TiE
fath, AZ/—T10mL &L=, £L
T, Z2O2mL 80 . 10% (wiv) HfbF
kU 7 AKEEHR 10mL O F 42 4mL
EMZTIRE 54, OB AT, &
D%, ~FV 2 1 mL ZRIEOSRMET
Bond Elut PRS THH L HIEH K 2 5 Y
L7, FIREICSE 2FDOER (100% 7
— LN 50%T L 8h) T 3 EEOA
FreRBI AR L Z2hEen el LT,

E B TR 2 ng/g aUBO 3RS 2R (n=6)
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DIFERAZD 10 f5 & L7z,

B8. NYTF—var

WEAEE & COMFE TRAZE L 72 3lRiE D
fi OB T & W H FTREDHERE S D 72 1T,
[ N7 K B ST AE SR T, R IROFF A
LA, SRR AR AR SUET, MR TR AR
WFSERT, T 3E R A AR RS0 T B OV 43 )1 IR
AR OAET 6 BICB TR T
—Ya v E{ToT,

AEHE B2 IR L7727 =L bR 0.5 g 1T

15 pg/mL X TN 150 pg/mL OF /L KU e
DTTB {EATEHEAHL 245 100 pL #shn L,
1 Bp K77 MNCTREEZ LTz, 2 b ORE
PRI ZN TN 3 ng/g KON 30 ug/g &
72% (BB A KUYB), E7o, INLHAITL
HENZFHELBIXT 0 v R U 23 i
SIS WVWEWNIHE INDH D LN,
7 2108 LT3k A B Bl L7z GR
Bt C~E),

Iz, REHERFICT 0V RY &
O DTTB DAEHESL T VA T 7 -dio.
7 Ut dn (Bl IZF2a) ., Agilent
Technologies DB-5ms UI (30m X 0.25
mmlID, &= 0.25 um), Bond Elut PRS
% A RSBl AT L7z,

B9. GC/MS BIE &AM

HERFEE L pL 2 SV A R2 7Y b
L2 HAT GC/MS (ZiEAL, SIM {E%
HWTERZITo 7o, WEEELIZLY
b U OIERR LI mER) S o
Bl oy DIREE 2 FH LT,

1L 1E : Agilent Technologies 7980B GC

System, 5977B MSD
717 I . Agilent Technologies DB-5ms



UI (30m X 0.25 mmlID, fi5
J& 0.25 pm)
HEAFRX VA RZATY v LA 1
pL. EA/VULRAE 10 psi 1 451
HEA DR : 240°C
717 KR 100CA 45— (10°C/15)—
240°C —(5°C/4%r) —280 C(7
53)
N UAT 7 —F4 R 280C
XY VT HA A~V A (BT LRE

0.6 mL/%y EMEET—K)
A FPRIRE © 300°C
EmAA: T A4NKY Y m/z263

A F AL DTTB-1 m/z 392
A F At DTTB-2 m/z 429
TNA T T v -dio mlz 212
27V & > -diz m/z 240
T4V KUY m/z277
A F AL DTTB-1 m/z 464
AF At DTTB-2 m/z 414
DTTB D E &L A F /11t DTTB-1 (Me-
DTTB-1) O L ARV A& HANTITo7=,
. RV zF LY a—LrHN
ToRREREIC X, TEADIRE R 270°C, B 7
LR Z 310°C (1057), hT7 A7
7 — 7 A REZE 300CIZEH L,

i AV

B10. KFEX ¥ Y 7 H X-GC/MS % 7=
SR DR

7 BT #& 25 13 Agilent Technology +1: @
7890B GC/5977B MS =\ 7z, ¥ U 7T
A AFEIL, KFEF v U T 2L B 4G
% 4 H HETIX0.6mL/min, 4 H HLAREIE
0.4 mL/min & L7, 7 7 A% Agilent
Technology #1:® DB-5MS UI (length, 20
0.18 mm; film

m; Inner diameter,
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thickness, 0.18 pm)Z N, 77 A4 —
7777 AiE 100°C0.5 43)—26C
/min—240°C—13°C/min—280°C(5 43I
RE LT, #UBHEAIX 2uL 27V A R
7Yy L AE— I (50psi, 1 min) TYT
ST FEAA, R AT 77— A4 KV
A A PRREIXZ NI 240°C, 280°C,
300C & L7z, E&A A2 (m/2)lE 263 (7
4V KV ), 392 (Me-DTTB-1), 212 (7
AT T -dw) . 240 (7 U -dig)
&L, WEBA A (/D)L 277 (T 4K
U )., 464 (Me-DTTB-1). 106 (7 /L4
Z 7 v dw), 236 (7 Uk -die) &L
Too KFBFXY VT HAHEARFME 3 BHE
WA — N Fa—=2 T 52T, FTa—=
VI T7 7 ANEER LT, LAREILRE T
a—=2 T T AN EHO TR EIT-
776

B11. HPLC/PDA % V7= 3 DRRET
TR L S ERT O Nexera X2 %
HWie, 17 ML 2 0 E RHm T Jo s
® L-column 3 CI18 (5 pm, 4.6 X 150 mm) %
WY —x )L A = 24D InertSustain
Phenyl (5 pm, 4.6 X 150 mm) % I\ 7=,
InertSustain Phenyl (XffREFER D Hi&IZH
VN2, TRBIEIIE AS0mM Y o BRI (pH
26), B:7 & h=hrU vz M, ¥HE 1
mL/min ® 7 7 x> hE— KTk L7,
WEER OMAEIL, BEHEALD 5 [T
A:B=50:50 7> 5 20:80 F CEARAICE(L &
. ZORRE 150 F THEFF L. 0%
20 53 F TIZ 50:50 ~EARANC L S E T,
ERICHWEERETT 4V N T 215
nm, DTTB T 265 nm & L7z, B6 ®Fik
THIH L 723 UEHRIRIC DWW T, BEX



it N CHLE % . B (A:B=50:50) 23
LD E W,

B12. KEXX+¥ V7 HA-GCMS kT
HPLC/PDA 231} 5 BSHNENN R & OVE
BETREDHEH

B10 XU Bll O 4TI T, 3ugl/g
KN30 pglg (231 D HMNEIGER (n=6)
AT, bR BS IR L2 B Y
AT o7, B FRRMEIE, JRAI 8 ng/g IRk
IEREHZ I 1T 2 i R OIEHER 20 10
fEm k7, 723, HPLC/PDA (281}
57 4 KY OERETRMED A 30
nglg OFERZRHWTHEE L,

C. BREROEBLE
Cl. PTAH IZ & 2FEMLIEKR T GC-MS
St orrEt
AHFZETIX. DTTB OFFEMR( D22 4k
KOS %E BRIZ, RIEBRIZEML
GC AN THEAILT D PTAH (2D
T ZITo 72, TOREHR. 0.2 mol/L
PTAH A% J — VIR ZRMT 5 Z & T
BEHR VOO ¥ A F VR R EARCIRE & [FRR
2. 2 FEOFHEAR (Me-DTTB-1, Me-
DTTB-2) DA HER I (M4),
A F AL DTTB (3 2 FEAE AL L7273 Me-
DTTB-2 £ ¥ Me-DTTB-1 OS54 ) A XD
WIS DI ol Z L h | EREICIHE
IREE THRER M T& % Me-DTTB-1
DVARY ADIHE N HFBLWESE
z bz,
Me-DTTB-1 @ ff & ## 1% 0.003~0.200
pg/mL OFIPH T RAFREIEDNRD b
(R?=0.99) | 45 B 550D B o OVFR ke 12 1
7= (RSD) 7% 95.7~107% % O 5% At &
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BIFEENGON (K5, YEoX

912 PTAH OFFERLAIKE L TOHH
PR T PTAH 2\ 5 Z & THAT
® DTTB #RB{E & 0 b ReNoff 5 72k
BRikL 72 b LEZ BT,

T4V R AZHDOWTIEL . DTTB & DA
IRF AT 23 FTRE D HERR 9~ 5 72801 PTAH O
WAL L2 & 2 A, PTAH OHAFIC &
D GC-MS HEEDIK TR b (7
— X ARfg#), =6, WP~ U v 7 R
HEOFMEICL > TEORENR -
TWeZ b, EEEOIEME~DE
BN EESNTZ, 2OZENL, T 4L R
U Az oWTlE, E&FFORBRERIC
PTAH I L 22 & & L=, Zhic &
D, T4/ KVt DTTB ORBRIATRE
DT TN ETHRERD DD, %ikT
L WE O FRIFFHT - RBREIC K- TE
ITEIZEEARTHRIT I 6D &
EzZ b,

T AN RY CORBERIZOWVT,
0.003~0.200 pg/mL OHi[H T E 4T 72 E AR
NRH LN (X6, R>=099), £z, %
TREE OB J Y RSD 13 98.3~103% &%
O 5%Am & BAF T o7z,

BIED DTTB #BRIED 2 A FIVEilE %
W= HIETIE 4 BIOWK 2 T Z1T 5 24
DY | BENEHETH D, FHEIRMER
% PTAH (295 Z & T, BIEITRBIA
WRIZIRIMT DI E 70 FEFICHMHEIC
ol

C2. WG TBEOKE

BEORBRIETIZ, T4V ) 37
g YN EHW T LI uvw N5 T
«—. DTTB II#F5 MK %IZAT D 4 [FD



R 2 I X0 BB ORI AT > T D
EEZbND, TOIT LI NI T
Ta4—lE, 7u TN ENTLACHLR
B, WHIZ 15% Y = F /Lo —F )L[~F
P& 250 mLEHT52&E7-oTH

D, JEMETH O BRI oM E S IER
IZZ N, & ZCARNIETIL, TR O EHE %
— U V&R W5 h o iR H &
DY IR ERUT R 2 R LT,

ARFZECTIL, 6 FEOBEM D — R v
IZOWT, ZOFIHHEZ AT ) —=2
THNTRRT LTz, ZOFEER. KlWE L b
[BY 2R3 B 4T d> - 7= D% Bond Elut PRS
K X Sep-pak silica T -7 (F3), LA
L BEICRD D BAFTH D | o fmdkAE
HAERIZIMZ CTHiA A R #ERIC X 5
FERN A W55 T & % Bond Elut PRS % H
W5HZ EELT, BETZEITo 7,

Bond Elut PRS [TNEAHDFEIHAITH 5 Z
&G PRBRIAIR AT IR OV I X IR
WIECHDH~FH U NEE LU, L,
FREH I A& L Lo~ SRR S
% & DTTB B+ iR Lie o Tz, 2
EAF Y U REEO~ Y v 7 2l
DTTB BFEL TV D EE X LT,
Z 2T, IR (B A2 =) &
7 T BRREERR (pH 2 IR TNt . IR~ S0
IZ R0 A~FH NTHRET D HEE VT,

Z D 4 53t e (" Bond Elut PRS 12 X %
FHRIZ XY | iEWEEZ RiRIZED S
LZenTERE (M7, &bz, 2Ok
BEOERYLFE (n=3) KO RSD 17 1 /v
RU > 73958% KM N1.3%,DTTB 3 107%
KR 32%E B ChoTz, ARERETH
WD AEBIRIEORIT 1 3Bt H -0 BFFT
28mL TH Y HIEDOT v KU ikBrik
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@D 250 mL LY & RIEICHEHAEEZ DL
TAHAIENTET,

C3. fH T EE DR

Ohto etal®(X, M TANZE £ 5 HmiE
PEHIDOEHRITE D T4V Y 8 K0 oR
INTHEMEIZ 2 S b 720, INTLAI% A
WIZREIN D DT 4V R U O,
WK ZTM L TR SR e LD b
WEECTHD EHELTCWD, TD=d, A
FZEClE, MTAICRES N TS L&
oD, T4 RY KU DTTB O#l
HIAT% (1975~1978 )N AT S 7 il
B A2 O THIEORGT 21T o 72,
ARFZE IR, T 4V B BATRBRE
TEASINTWD A ¥ /7 —)VigFishH ik
Ze N— R E O ET 21T o 72,
DTTB [IeME CTh 5 V7=, Witsc
HEFCHHTZENREE LY, LR
ST, TANFY CBATRBRIE CTERM &
NTNWD A X ) — EfitiEcHO S
WD ALZ =T, WBEOBEINx N
¥ DTTB A +ichhitisns &2 60
Too LINLZRDG T 4V KU I3HEEN
o RF LV EEZHGT L0, BBIZE-T
MRSREST HEBZENBH S O, £ T,
B O feii 72 RN B A Wt 2 72 3kl a
RO TR 21T 12, T OfEFR, g%
WL CHiH 21T 5 2 & T, mERIERIN
L W £ < @ DTTB BT 7= (X 8),
— 5 IR 2 500 uL DL BN Z 725 A
T 4V R O EME T4 M A
WO bz, WIT, IRHEEEZ 100 uL 0
L7256 OfR- A 2 7 — VA I D0
T, BUTOT 4V KU O DTTB Rk
LB LT ZA T4 R KD

-
—



DTTB DWW 6 B TRERIE & R 2 Hh
HTEDZ LR TE (X9, £,
BB a~f IZDOWT, ZDHEE-A X ) —)L
HHEZ W T 1 EH Ot 217 > 721,
PRk A REREE 9Ch ) — i A L7 &
A M ENTZT 4V RY KO DTTB
BREEIE 1 B BB S AV IR EE D 2% AT
Tholz (F1), 2D b, HEE-A
& ) — Vi E TlME R SR o7 1 L B
U > KO DTTB Z et %
ZEW o T,
BUEORBIETIZ, T4V U U ED
DTTB O35 4 O FETITO R
X2 B0, AW THWIZERR- A &
—/VIHEIZ K 0 | [FIRFRE 23 A TRE T o
LZERHALMNE R, ZOFERER
M35z itk RBRIEOKRIERDHE
LR FREIC72 D LB 2 BT,

C4. HRABEDOFIMEIIARR

IHNETORFRRZEE 2. B6 IR
L7eHalBRiE 2 Z 2 L. ZounEIGR
B (n=6) ZRITCIRE 2 pg/g XN 20 pg/g
o7 2A 74U KO DTTB
DOELHIL 94%LL E 104%ATH, RSD 23
TY% A & BRAF IR R A0 2 LN TEI
(Table4), F7-, F& FRMELZHEH L&
AT 4V KU A 1.3 ug/g, DTTB 23
0.72 ng/g & 720 HE¥EME (30 pg/g) &+
ST RS Tz,

C5. NYF—Ta URER

NYF—v g3 0% 6 ETITo72, %
FERSIC 1T B GC/MS DTStttz 3 412
R UToe A A PRIREE R 230~300°CITaR
ESINTEY, FHEEATHRAY Thoto, |
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BHEAREIZ S BT 1 uL & LTV es,
BEBIQ TITEE R 2 24l 2 72901 5 uL

ELTWe, £ BEOOEAR T A T
— XM ORERE L IFOOEE DR . T
AT —HEEICT—ADHDH AT v
A7 Yy FLAFHFADO LD EHAWTNE,
IHI, MG TIZ~ MY v 7 AR
X BMEBGRRO N7, B2 IR
L7c7 =V hofittiha~ ) v 7 2 &
Licx b v 7 ABEREANTERL
TWi=,

B AB 22OV T, FHEBDEIE %
4 10,11 |1Z7R L7z, BEEAG@A BN 60~8
0%FREDFER- L 72 > TWDN, ZDfh 5
FEBEIE AT 80%LL B oD BAT 7[RI R )35
HILTW o, DHMTREE R OVEM R E O
BaiTolce A, T4 KU o0
TITREE A 23 3.1% % DY 15.2%, 308 B 28
3.5% &N 17.7% T~ 7=, ML < DITB
[ZOWTIE, B A 23 3.8% K TN 19.9%,
B B 28 2.7% M N 16.5% TH -7, BHT
FEITWTNG 5%% Flal s B2kt 5R
Tholz, BMFEEIER 15~20% & .
RREVME L 2o 723, IR DK >
THBEOORERZRLS &, TXTORE
T 15%A0 & 720 . BIF2RFERIHB LN
770

AHEFC-D ITMEIZT 4V RY U ROND
TTB B &= kelch o, ImTAl%
ANWTALE I TWD EEX LD,
THITUET D & T4 R 3 58[E
IZEFRIIRE S, i< <k d
EVIOMEINBH LML DL
AECHORER S T rTRE 2 sl 2
T2 O3B C~D 122V T b BT I b7
KR LT,



B C~D (2 DW TR, BRI O E i
Z[ 12,13 1TR L7, B AB & FRIEEIC
BEREIO TIRE & 7o o TNz, BHMTHRE K
CEMREEOHAE T2 A, T+
U R U AZOWTIEEED 23 3.3% &N 1
5.5% 30EHE 23 2.7% K& 0 20.3% CThH - 7=,
DTTB (Z2WTiX, 3B C 23 4.1% LT 1
4.5% FREHE 28 4.7% & DM 172% Th - 72,
ZHLLEMBEN 15%% 2 5008
VMEAZ o 73, 3B AB DOFE & [FIER
2, ERMEMEE TH - O O R
RS &L TRTORET 15%AM & 72
ST, TD T ENDINTAND K 2 LPEAH
&> THRSHEITEE B < 9 AlEE T
HbHEEZ LN,

6 FERIICIIT 2 MM 15% 2 5
RCEVME & 2R o T2y, AIREYIC R
DR 2 TR @O BUE 2 RN T 5 & |
KSR LIZEBY, BIFRfER Lo
Too ZHHOMEE, TRAFICHKRE T 55
BT 2 RBRIE O Y R AT A R
TA ) NRENT BB LWEETH
DEFE 70~120%., PHTHEE 10%A0, =
PG EE 15% A 272 L CWie, 202
MG, ARWFFETHZE LIciBiklx, B
JE R L BICRARMEREEZA LTS
EEZLNT,

— T, HEGIXETORE L OEH
T ORI L 0 B S T IRETH - 72,
BN BIT DIELDE DN/ NS o=
L& T 4N RY L -DITB Ofi#E & bl
NEFEDOEINETH 722 b, 3k
ORTLEE TR TIE72 <, oiaRIc L D
HITE SRR O "I REME 3 2 BTz,

C6. BBIG®IZRBIT A EEINEREIZE TS

72

wEt

[EEE DA > T2 BB ® D i 7 — &
ERERT H & BUBHARK & EERIR DN
RS E D L AR ADENRK 20
0%&725, KRERIEO~ RN v 7 AR
BT TWD Z e gmolc, £, D
HEIFZ VB dn KO b TVET T
Vedip CREDSTL, T, G4y
BO VAR ADRIT L D e BBtk
TEERLXITI &, BEIEDR 80~120% & 72
D, WEINTZ, INHDOZ END, FER
OB T 2 [AIRE OKfEIX GC/MS 4y
MricBlT o~ N v 7 2GRN FETLHR
KBz b,

HEI® D GC/MS FIEITHFTD b D)
5 1EAL T AT —OREE, 2.8 FEAD
HIE, 3.7 LU, 4.4 A U PRIREICE
WTIEWRH-T2Z G, Zh bR~
cY w7 ZNRICE 2 DB BRI LI,
FT M L EEODOEKFIZBNT, ¥ B
Uy 7 A% LT eSS #E (0.1 pg/mL)
EEBL, v~ ) v AROFEL
Bl ~h U T RINY T =g
Bk AB OFHBUC VW7 =0 b ofli
WEmH LT,

MR ORER, YoMt kv L HEREG
DFEMET~ MY v 7 ZHEBKENH D
N, < M) v 7 ARIMERERIK D E
BEEENT 4V KU > &K DTTB T,
137.2 }eTX 120.6% T d> > 1=, ST D431 46
i, ERMEET 106.1 X 97.6% T
Rifeb oD, EMEDO VAR AL~
FU w7 AT I D 130~170%F2EE D
RE BRI T,

BEREI®@ D HrfE Feix. NEIZEHENE O
HPRER~ N v 7 AR EZTTW



LR BN, YT Tlidsy
Wt B E D~ b U w7 AR T HRK
EL L ARDOFER L 2720 T, v N Y
> 7 AN FATE B E LT 2 30 Ok
DIHENE, BEROREITIKAFE L TEDD
ATREMEA @MW, T D K D AR A
Clzt&EZz b,

~ U v 7 AR OFEE T DOIRE
CEBEZITLEEZLNDTD, RE
FER ORGSR DT- DI Z OXF R B M3
EEZOLNT, MY v AR OEE
BT AH7-0I2iX, v~ Y v 7 A&
BONERST F VT 4 INT T o B2
~ (AP) DFERMNZIRA &S Z L3k
HBNTWS, ¥ b v 7 ARERRIT., HERE
NN ERAND Z & TRIF2HR R 2
HELTETCWDIENL, B FIET
o EnranictEZLLNT, £,
HETCBEWTRERNZ: AP THLRY =
FL o7V a—nEfNTairiEizon
THRETZAT > 7, BEHZdH 7o > TEL A Y
TF LY a—)L 300 EAEAERIE K O
AEHATRIZ 500 pg/mL (2725 X 5 2N
L. MAT K OBERE® O 5k % -V CTotr
AT 2T, T ORER, FRHETRIR & BRI
DVARSADENFE AL ETELS | D
~ MU w7 AR RS IR O & B EE
IR TH 110.6% &, BUH0fERBZHEH
WD Z &Gy inoTo, FRT, METOSEMET
X7 4V RU OEEN 1043%, DTTB
23984% THV, VAR AL S 1
00.9~109.2% & . FEFICRAF KR TH -
77

LbEDZ Edt, AR THZE L2k
BRiE IR A BAT 72 L R OEFEM G B 4
LHREBREEZEZ ONIZN, —HTv Y
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v 7 AR K REM A G 2 5 A Retk
DR STz, LI T, BRIEESDT
BTGz o T, BB T~ U >
7 ZNRDOBRER O R ZAT 9 T &4
HThHhoHLEEZXBNT, HROHBIE LT,
~ My 7 ZARBHRSORY =F LT Y
=Lz W2 HTIED R & L TRhR
HITh D Z LR s,

C7. KExx VT HA-GCMS & FWi-
SHT DRRET

KFEFX ¥ U T HA-GC/MS DORFHT Y
ToTid, ZNETHEHLTE 2
GC/MS D~V T LDFA 28 Fay
I TCIKFBDTA L HOFHT, KFEEZF
YUVTHAELELTHEHATELZLOSICL
Hegnz Tz, % U7 0 A& KFEIZH)
VW Z7-1% 3 HBEIZBWT, %5
(m/z28) DEN+FIC TN &%
B L, A— b Fa—=2 T %fToTh
DRET A AR T,

TV heT T ) aU—tEOEE O
L oL, KFEDETEMIZ L - TH AR
BEOBNNEH SN DEDRKIZL D,
KFEFX ¥ VT HA~OY) x4, 18
FRER—ZAT A VNEWIRIER B < A
N5 EMESHTND, AL 10 HH
TR=ZXF A4 VOIRTIBRELE N &
EHEGRTE 12, YATOMEIIREOHE
b TABREDREORENRES 2> T
WD ENDL, NR=RTF A UREVIREE
NEIFWTLESTZEEZONT,

N—=2 T A SEERDRF & T
T, ORGEWEDT N 2 AD AR
BT DR 21T o T, AR OS5 %4
WEIZT 4V KU KO'DTTB ThH 5



23, DTTB ITHIEIZ A T VBRI D &
EThY, FEMMEHREL KFEOEED
REBENAHTHLZ b, DTTB L
TANRY COREERICHEGT 2 & &
L=, £/, AbETInboNEREY
BThorINAT T r-dioKOZ U &
rdi IOV T B R EIT o T,
KFEX¥Y VT HALEHE NG 3 HAILT
4V KU 2 0.08 ug/mL Y, 747
7 -d10 0.5 pg/mL, 7Y tEl-di2 0.5
ng/mL OIFEERAZ ST LIE 2 A, T+
VR DY — T IR DR EE R IE L)
&<, 7V deOE—2IZiFA~NY T
AFx X VT HAOERHIITFRD Lo
TP — YV IR b, 7V
trdie DT — U U TITENEA A
m/z236 NE A 42 m/z240 XV PHE
ThHH, 4 HRIZBWTHZOMEMICE
BixZe ot (X 14), ZOBGITIKE
ZE DA ANe~DEELEZ N
EMD ., BEOFHIEET 2 KFEO&E
B O T, T AR EE SO 0.6
mL/min 7> 0.4 mL/min (235 L7,
ZORER, 7=V o IRohEL 7
. m/z236 & m/z240 O — 7 FRARD
ZEPNEL Tpole, EHIT, ZFDHD T
HEIWZET =V ZTER 67z <
ol (KM14), ZOFERENL, 20T
— VU7, KBIZE DA F AE~D
WA, BEENOIEH S TE
BRbEEL WD LB b, Lk
Db, KEXY VT TAEZHND
BRiX, ©— 7 BREHRT HILERD
0. 7=V TERED LA ITK
BHADVEE FTHZERHHTHD
ZEMTRE I,

74

X U7 ARiE% 0.4 mL/min (2L
74 HEUBEO, T4V R T
FZoTrdio 7 ) U die D VAR
VADENEK 15 IR LT, TV T
T rdio MOV Y odiiX T HEIZ
IFIELENL T DR L, T ALV R
U7 HES 8 HHEICAKIZL AR
VANERL, 10 HEETEAL
B, koL, N—RAF7 4%
10 H BUBRIZLELDBRD HiLlc 2 &
NH, U ED L AR ZADELITRN— A
TANKDEENRREINWEEZZ LN
Teo Flo. SBEIOFERNG, (LW T &
ICRELE COFEPRD, TTO
IIHTRESE DR E DR TEAC Z BT 5
ETCILERDNEITO DEPEZ HRET
HDHEVRRBI T,

T 4V KU ORE DR EAH AT
I, T A4V R ORBREREER
L7=& 2 A, R2=0.99 DL EDERRIED &
WIRERD S DIVTZ, £, AW TR
%6 U T Hrak Bk & O TR G B %
n=6 TIT~-7z, ZOFER, BIUILEK N
RSD 1%, FEYEHE 30 pg/g T 98.5% K Y
1.0%., FHEMEO 1/10 TH 5 3 pglg T
88.7% M 1N 6.8% Th -7, 3uglg TOW
INENERER I 31T 5 7E Bl O HER 72 D
10 fFICCER FIMEZ R M Lz E Z
A, 1.8uglg Thotz, ~V U ALXx
T AREOE & T IREIE 1.3 pglg TH
D, ZIDPLRRBEIT EA LB D
O, EEHE LY SRV ETH DL Z &
Boynotz, U EX D, R GhoT
A4V R Y U DGHTIZKRFEF ¥ U T T A-
GC-MS IZFIHFREE B 2 T,

DTTB iZX> Y A I 4V — VB EAR



THZ b, GCHEITY - > TIEH
BIKMEAVETH D, ABEOFERET
1. AR TAF LRGN ETT 5
Phenyltrimethylammonium Hidroxide

(PTAH) ZH\\WTWb, T ET,
PTAH %K% v U 7 A THW =54
FHRE SN TELT ., ZOEEIIRIT
Do, BRtOREFR, ~U U L%y
T AT AW & RIRRIC BB MRS & 5
ZEWNGmoTe, £Z2 T, DTTB &
MEERLIZEZA, T4V KU DR
&[RRI BAF 7R EED G DT

(R2=0.99 PA I), F7=. WnENEER
OFER. B O RSD 1T E(E 30
ngl/g C 105.6% % O 8.3%., FEHEE D
1/10 T % 3 uglg T 89.1% K% N 4.5% T
HoTz, 3pglg TOWRMENGRERIZ ST
2 EEEOFHERAD 10 fFICTEE T
REZHEHLIZEZ A, 1.3 pglg THo
Too U U LFY T HAROER TR
EIX0.72 nglg THYH, OB ILZ 2
EOEE o2 b DD, FEHEM LY 14
IIERVMETH D Z oo Te, BLEX
. #EHERLEL O DTTB OoHric b k#E
X U7 HA-GC-MS IZFIHARE & & 2
bz,

U EDHRFHZED . ~V v LD L
LTKFEEZEXFY U T HAL L THNWE
GC-MS 2" fJHFRETH b . FHEMR(LR
FEPTAH bR AR TH L Z &

Do INoTz,

C8. HPLC/PDA % 7= 3T DiE}

AU T ARERIZKRFEX Y VT T A-
GC/MS DA J1 7)5 [R5 7o i AL A RS & 776 T
HEEZLNDZ DS, HPLC/PDA %
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AN B SHEIC OV T b E 21T -
776

T 4V RY O UV BRI R1X215
nm Ch-ol-, ZDOZEMB, T4V R
VOEBICHWD W EIL 215 nm N Y] T
bDHEFEZ BT, 0.05-2 ug/mL IZH1T 5
MR EVER LT & Z A . R2=0.99 UL Lo
ELHRPE D m R G DT,

—J5. DTTB @ UV WU K 1% 203
nm, 265nm TH-o7-, =45 7 L DITB
SINTIZIE R 220 nm Z VTV 7223, N
EUNGELORERRIR D7 v~ N 7T L%
M8+ 5 L, R 265mm (2B W CHiEY
— I WO NBA IR o~ N7 T ARG
LD Z ERDroTe (K16), LIznio
T, DTTB OEEIZHAV S REIL 265 nm
& L7, 0.01-2 pg/mL (281 D B A1
B L7- & 2 A R2=0.99 LL_EDOERIED
VRS DT,

T 4V R U OERMENGERER % 30 ug/g
WMRECTIT o2& 2 A, LR IT
103.5%, RSD 1% 1.7% & BAF 72k 1G5
Ni=, F7=. DTTB ORIMENGRER T 3
ug/g KON 30 pg/g WINEREITIT o728 2
A, BIRIZE N ZE T 105.9% K% T8 100.6%.,
RSD 1% 4.2%M 8 2.1% & B A7k B is
bz, T 4V R 1% 30 pg/g. DTTB (2
DWNTIE 3 pg/g 1B 2 ENENGER D
fEREHWCER FRELHEH L& Z
A, 52ug/g K13 ug/lg THo7o, Ti
D OEIFEERE LV +3IRVWETH -
77

L™ L7e 5, HPLC X GC/MS TD%5
Hr&vuBEonsEmEmnbizns &
DD, BIRHERFIENRLE LB 2 bz,
AAFFETHV - PDA FRHHER X UV AL



MV ARSI D 2 EBARETH D728,

PEHEYRIR & RBRIRIR D AT BV % g
THZ LT MBI ATREEEZDND, F
BEIZ AR o AN AN GRER O FURE T bk 2
fTol=& 2 A, K17 ORI B2 —FH

bz, iz, MR oM FIELE LT,

HIRDRFEA TN =X LD T L i

F D PRFFIRFIH] & FLie 9~ 2 FiE 2 BT L7,

AW TIX, HEBRCEWITRREMED R
U InertSustain Phenyl 7 7 2 % HVNTAo#fr
EATolz e ZA KI8IT/R LI L 9127
n~v T AFIRES LD, Y
IR & RN BN GREREHE TR D & 8 D
PREFREIZ L —F LTe, 2o Z b,
B2 D7 ATOMERABR L ARETH D
ZENIREE LT,

PboZ &b, GCMS TOHMT LY
HLEKE O TARITH D H DD,
HPLC/PDA & U #riE & L CHRIH Al
ThdEZXONE,

D. ¥¢%

AWFFE T, K940 FiZHlz > THIES
TN 7o TR MERL L o By H A ek
B EINONEIIR S DIZT D2 D
MEIToT,

BITORERIETIX DTTB OfFER(kIC
EINAMEDOBZEND B BT AT IV &
AT 523, X0 fEcLeaels
FHERAVINFATREZ: PTAH 2SI ATRETH
HZ EEH LML,

F/2. T4 N KO DTTB OB
BRIEITEBNCHES N TS, Zhb
Z [FIRE S - REROE AR T 5 2 & T,
RERAE DRI T D ENTE T,

BI%E L7 Bk BRI OB R ) 57—
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U EITHOTEZASMBRED S b,
1 BT~ R v 7 A RORBEL BL
NDIRENLR & 2p o 728, Ot 5 KR
TR U2 BIATEREEG0 ng/g) it ki %
SEEENN L 95~110%DMIZA->TEY |
DHMTREEE IS 5% A, BRI BT 15% A
&L BRIRERBE LN,

Fro 1T E oo~ R v
AN RN DN T E DR IEZ RET L7z
EZA RV F L7 Y a—n 300 &
FAuiuE GOMS ORIESRMFITEK LT R
HRAERDEOND Z L 2R TE T,

S BT, ESDOANY T ARBITHIET
LIz, KFEX ¥ U T HA-GCMS K
HPLC/PDA % H\W =ik O 21T -
e ZAH WTFNRHEEDOHR T~ U A
X v UT HAGCMS 124 5L DD, BT
FYEMECH 5 30 pg/g & TRl 5 E & FIRAHE
DELND 2 ERNbnotz, LR
N, TIBIZKDHITENR~Y 7 AR
RRFOMREEE LCHIAFEETH S &5
iz,

E. #FE3K

El. f3CEER

1) VL&, Py, EESE. g
FE. BRI EBEAR. (2020) AERY
DT 4 v KU > KO DTTB 2347
#EDOBI%E, YAKUGAKU ZASSHI, in

press.

E2. ¥R

1) PELIFnE: e RS OB B AR
ELCEIZENT 2R DN T, AL
29 HEFEARZ | R PN AT AE T 20 AT A
i B b A i 42(2018.3)
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LIRS, EAM . W EEE . FiE
A RHIE IS BT D dERL S OBs
O TARRBRESCE [ 72 e,
%55 [l eEMEE L ERIT RS F
2 (2018.11)
LA - fEER ST OT L R
> KX O DTTB iBRIESCE I A 7o i
w1, Imz 30 A BEARAR) 1 R N AR AR 2T
AT i S B L i &
(2019.3)
[0 R = SN o o SO 1 B o V7SS .7
R OT 4 KU v KO DTTB i
BRIEDBAE, HARFE PR 139 42
(2019.3)
[EH 8 SN o o R ) B o SR 2
S G I T A O S E Sy BT AR
2R W THE B EIC BT 2 40
., %56 ElIeEFE A AN RS
£ (2019.12)
FELAFnE, BRI ERRE 0 KSR
X U7 A-GC-MS % V7 ik
W OT 4V KU EODTTB @
SIRTEIZDUNT, Ao B 5
A BIF 5 i 4 ] bt 2 BA SRS i S5
55 32 [ LIRS - AFgE
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n7x/%)-2- N T7FuaAF
N A 2 H Y —) (DTTB) OEHE
5. ARG FHEE, 39(3), 640-646.
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# 11975~1978 FEIZAFLT7=T 4 /L KU U K ONDTTB Baa &5k kh
(FRHEL OB 1L, )R AEMTERT CORIERE )

TANEY Y DTTB

it —E 8 > WH-EE gy, Mm—EE* WHZEEY  _gg,

ey PHORE O BE ER e o BE TR

” wE (uglg) (ugle) G (ugle) (uglg) o
a  Leits 58 04 <LOQ - - 81 04 <LOQ
b Lwi7A  158.8 19.2 3.0 0.5 1.9 <LOQ - <LOQ
c twiA  156.5 18.4 2.9 0.4 1.9 <LOQ - <LOQ

d Coith 1.4 0.1 <LOQ - - 52.8 2.1 0.7 0.3 1.4
e P2 318.0 13.7 2.5 0.2 0.8 <LOQ - <LOQ
f £ 1.9 0.1 <LOQ - - <LOQ - <LOQ

*HE—REIE R A2/ —VHEEIC L A HEER
R TREIE  HEH-REE KA ENE S S ICBREEICK YT LRER
e —[|R/—RIE: #MHZEEORKR/—EEORER x 100
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#2 AU F 3 L ATBO T MR L7 ik
- FBE AB IS AR SURT CIEMEIR & 7 = /b MPTEIREEIC 725 X 9 N L 7230k

C BB CoE 13 1975~ 1978 4EIZ AT L5 4 /L K U o 0% DTTB 725K S 45 30kl Sk oo i s
(I, AR B AEDRFERT T ORTERE R

R T F4NRY Y RSD% DTTB RSD%
(ng/g) (ng/g)

A FEVIAN 3.0 - 3.0 -

B FEVIAN 30.0 - 30.0 -

C Cw H7zh <LOQ - 51.8 4.5

D R 5.3 0.4 <LOQ -

E Cw H7zh 5.8 7.5 8.1 4.8
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# 3 BRI =0 T 2RI D EULERO Hik
(F 4V FY v« DTTB % 1 pg/mL ~F 4 &K 1 mL % B 1)

=T L4 B R (%)
(FEHAIR) FANRY DTTB
Bond Elut PRS
100.1 102.3
1g
Sep-pak sili
prpat siuea 118.2 101.1
(690 mg)
Sep-pak vac
Florisil 99.4 78.5
(1g
InertSep PSA
1.2 1.6
(1g)
InertSep NH2
80.1 1.6
(1g)
InertSep SAX
113.9 20.1
(1g)
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£5 N T = a VR (B0 6 BB, W EAMED - 7o 1 BB 2 BRAh L CRERD

B OHTHE =R

. - e
MBI P %) %) %)
FANLRY v A 104.6 3.0 11.4
B 97.2 3.4 9.7

C - - -
D - 3.2 7.4

E -

DTTB A 107.0 3.6 8.6
B 96.1 2.6 9.8
C - 4.3 13.1

D - - -
E - 4.4 115
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Cas No.: 60-57-1
Molecular Weight: 380.912
Boiling Point: 330°C
LogPow: 5.4

1 T4V R roOfEER R O MEESE D
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Cl Cl
Cas No.: 63405-99-2

cl O Molecular Weight: 450.44
H Boiling Point: 409°C(Predicted)
Cl N F )
: : LogPow: 6.1 (Predicted)
/
N FfFF
Cl

2 DTTB OHEER L UMM 2
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k059
\ | )
. AZ J— )L 50 mL
el etk 0.1 mL
| 70°C. 30 min
Al e it E s | 0 mUER
2 mL

10%NaCl 10 mL + ~3 ¥ 4 mL

N 4\\:/—'? 10%?& k 5 N
AN URAIR 1075 [ 32 LML (3000 rpm)

~FHY R 1 mL
Bond Elut PRS avF4va=vs

1g6cc 7t hr5mL, ~FH10mL
[
eV ~ZF i 4mL
|
s WA 105y

WERR = F VA X ) —)L(U1VIN) 5 mL

YR . 2=l
W - ER 5mLE &
T A R Y o DTTBS > #T
1mL 1mL

N B AR HETA 50 L

PR B R 50 L PTAH(0.2M) 100 L

[ GC/MS ]

3 MERiEO7 m—
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x10 6 BN S x10 4 cl cl
IR . B AL A) :@: s
14 8 a o
0.9 6 c 4
0.8-] )
) . S
0.6-] 2] 378 450
051 172 BT 269 gy5 35 395 |
044 [ J T S O 1 P T Y ‘\l Hi _
o 03 @ x104 cl cl
o (8]
5 o s L ® ]@ 2
I ol AL S 4 cl o
% 0J % | ol N . 464
2 . 2 3 207 \>_/<
< x10 - . | < 5] 283 N L
144 PR
1.2 )
] 4
0.8
® =+ _(©)
0.6 * o
N ﬁl £
0.2+ 2 a 414
281 360
0 N R Lo P s | e
9 95 10 105 11 15 12 150 200 250 300 350 400 450
Retention Time (min) m/z

4 PTAH |2 £ 5 DTTB OFERVREIZD 7 0o~ N 7T A KR~ AART kL
(A) DTTB. (B) Me-DTTB-1. (C) Me-DTTB-2
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«10 1| y=0001121 * x - 3.705137E-004
R 2=0.998929038

22-

2
18-
1.6-
144
12-

7!
058-
06-
04-
0.2-

04

| I I I 1 1 I 1 1 I
0 20 40 60 80 100 120 140 160 180 200

5 Me-DTTB-1 O#i# (0.003~0.2 pg/mL, % /4 n=3)
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x10 "1 y = 6.237403E-004 = x - 8.047813E-005
134 R 2=099898079
12
1.1 1
14
0.9+
084
0.7 -
064
054
044
0.3+
02-
0.14

-0

T T T T T T T T T T
0 20 40 60 80 100 120 140 160 180 200

6 74/ RYrofmE#R (0.01~0.2 pg/mL, 45 n=3)
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4l Dieldrin

X FILLDTTB

/Y

e

e

g5 €€ 375
Bk

SIM

1 12 13 14 15 16 17 18 19

20 21 22 23 24 25

AUk vs. BIFERERE (min)

26

27

28 29

7T AEHEHROBRAIEO A Xy 7 v~ M7 T LR OREEERO SIM 7 m<

~7Z A (BEYEWIERFE : 100 ng/mL)
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& (ug/g)

N

1

=
o

9 BTAILRYY
8 mDTTB

7

6

5

4

3

2

1

0

WT WY BRI 100 uL 500 plL 1000 L
(HCI O L)

8 MRRININEIC X o iHizhsR ot Uk a, 45 n=4)
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BT 1IN UERERE IDTTBA HCl 0.1mI /0
Me OH I it 1 tH

mTFa)LR) Y = DTTB

9 BUTIEICxT 2 RO ik
(T4 /v KU >, DTTB OHATHRERE CHH SN - BE % 100 & L)
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EEYES )

[E1 =R (%)

140

120 ]
—F—
100 %‘ 1 %_
80 I
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40
20
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HERIRC 7
10 A (3 pglg WIIRLED (2R D EBIDT (L KU ORI
120
100 | [7] %— ] _%
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60 Ea
40
20
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HEBIRE =

11 BB (30 pglg IMEED 1280 554D T 1 L R Y > omEILER
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[ETH R (%)

NS CL)!

140

120 {‘ _}
100 —F— + ]
80
60 _I_
40
20
0
@ @) ® @ ® ®
H&REEC 5
12 FEFA (3 pg/g WINEEL (21 2 &8I DTTB D [a]IL =
120
100 ] {‘
- o
80 E
_I_
60
40
20
0
D @ ©) @ ® ®
s
13 BB (30 pg/g iINEEL) (2361F 2451 DTTB OEIFE

94



3HE (RE0.6ml/min)(#V+t>) 4BHEB (GRE0.6ml/min)

2400, 236.0 240.0 , 236.0
Sx102] & =528(188.1 %) Ex102 ] HrE =491 (1750%)
X X
N h
n 1 b
N N
208 2 084
Es N
R 061 R 06
g g
04+ 0.4
0.2+ 024
0 0

— T T T T T T T T 1 I B e R B
4 715 16 11 18 19 8.1 . 82 83 74 15 716 171 18 19 8 3.] 8.2
BIEERA (min) BIE R (mi

N . e .
488 (KE0.4ml/min) 7BE CGRE0.4ml/min)
2400, 236.0 2400, 236.0
Ex102] 13 =418 (149.1%) Ex102| ez =311(1109%)
K K
A 1 N 1
D ?
S 08 2 08
~ N
® 061 R 06
g Z

044 04

021 02

0+ 0

T T ] T T I T T I I T T T T T T T T T T
79 8 81 82 83 84 85 86 87 79 8§ 81 82 83 84 85 86 87
BB (min) BIEHERT (min)

14 KFFX ¥ VT HAYY B2 ZOFLERFF L ONEEIZLD 7 Y &
v-die D — 7 R DAL
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mAU
32599203nr,2nm ]

300

275

250

225+

200

175+

12.872

150

125+

10.0

5.0+

25+

0.0

00 25 50 75 100 125 150 175 200 225 min

150

125+

10.0—

12.872

25+

0.0

mAU
[265nM],0nm |

1.50

1.25
1.00
0.75
0.50
025 7/JJ
0.00—

-0.25+

12.873

050

075+

-1.00—

125+

-1.50—

-1.75+

[ o B e B B L O S By o e By B S
00 25 50 15 100 125 150 175 200 225 min

16 MEKE LD DITB © 7 v~ k7T LDHE
(F:EE 203 nm, H : JEE 220 nm. T : JKE 265 nm)
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\) o A o
2R =2
BEEER DAY ~ v BIMEINGEEID XX kv
=3 N N
T ’f }I/ I\ U / mAU mAU
08 6.776 100/bgnd(Ch1) 12297/ 1.00/ave(1pts)/bgnd(Ch1)/smth
Vs 00047
074
06 0,003
054 0,003
044 0002
034 0002
02 00014
01 0001
004 0.000]
L A L A L L A S S B S R SR N S S A R R e e e e e |
2000 2250 2500 2750 3000 3250 3500 3750 nm 2000 2250 2600 2750 3000 3250 3500 3750 rm
DTTB mal mAU
5.5 2899/ 100/ave(Tpts)/bgnd(Ch2) /smth 5] B899/ 1.00/ave(3pts)/bgnd(Ch2)/smth
23
4]
63
59 31
VE
3] 2]
24 <
e 8 1] 5 &
13
04 od
L A L A L L O L A B T L R B e e S I S N I R S
2000 2250 2500 2750 3000 3250 3500 3750 nm 2000 2050 2500 2750 3000 3260 3500 3750  nm

17 FEMERIR & RINBIGAEHI 31T 2 A7 R LoD i

L-column 3 C18 InertSustain Phenyl

—
7 A v 45U ] 35mAU
215nM|0nm 215nm,49m
[NV 40 a0
35
25 |
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25 20
20 15
15 10
10 05
100 1.0 120 130 140 150 min 55 6.0 B85 70 15 80 min
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@
2
o
o

18 Phenyl 1 7 LIZ331) D ARUERS K & BOMEIGEREI D 7 < k7T Lo LB
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JEAE SR AT e B A B 4 (LR ) A 7 AFgE i 2E)
H29~R1 4EE /M IEie A E &

FRE L A EWE OFERIE K ORI B9 208
FREMIES ) ORBRIEIZ BT 20158

WHoEsr s W AT (FESLEHK

RAFENIGETT AR TENREE)
g A Wk s (ENERE it

n AR AEREIERT ATEETE LR ER)

l:l
815}
< H
D

HH

Gl Al O FEWE I E SN TV AR S X OWile, S ONTKEE(E) R Y 7 A
BILOUKERIL D U o A, BTORMEEIC L 23BE IR, AEWEICHEES L TD
BROVEBEBEIOT VA ) 2 L TWDGEIT, ERCHIENTE RV, £D7d, 44
VHEOREE LA Ay a~ NI T T 4 — RO HFIEERG L, Ok

Ry RBELTZGA A, BBA T AEEBEOGF 23 FIZOWTIEEERFEETH D |
Mki@?wﬁ)®mﬁ#ﬂ ELlroTe, t~7®%é%%ﬁ nIRWMEEM O TE
BITEENMLETH L0, BE LIl iREFA] 5 MBI OWTIXERATRETH V|
ﬁ%ﬁi@m%k%kU@A®m\J/MhﬁméMkat  BUTOMEETIX
MHPE L 720 ELIHNR D -To, TNHDZ D RIFRICK VML LA A7
0~ 777 4 =AW 0N FETHERRBRE LTEHAEEZE X OND, £z, A
JECHRIZR & LI R mEIEMER 2 & e 7 v U PEERSANZ OV Cid, TETaAl 2 L
WETE TE R o 727od, 5l Efe & MilREEHI O 5 3 L ONHTa R DIz D0

THlAE L, BUTRBIEICHEAI OB A 2 58T REDICOV TR T2 LERH 5,
Fio, WHEHIOBRKOT V7 VIZET DHHIC N T, KE, &, BN, HER
ONEE DRGNS DV TR Uz, KESHE TIE pH IS DWW TOHHNIAAAE L 72D
7oy, OKIETCITHEEE K OWilEE £ 72 130K b Y O AR OKEE b Y O ADE A &
2L DHLA~DOFIR, PETITRIEE ORENFIE Lz, h & CIHERMEIZEL
T, pHIZX 0 3 LR ~DOFRTRRRD LT, 8E T, FERAOWEHNIC
DT, HERE K OWREE £ 72 13K (b N U U AR OUKERIE T U U A OEH EREN
F1E L7z, BU TITBARFANDOWT, B OWilg & 72 13K 7 N U o A K OUKEE
EH Y 7 LAOER &S pH IZBET 2 HEILTHRIZRY TIER S0 6otz

99



A. BERER

BEWME Z 5/ 2% EM OB
B9 2k (LUF. M MARENE) Tk
AT OEERE L LT, ERB LD
Wil (8) . WONCKERLT U U A K
UKL U 7 5 (T )) BMEE S
TW5, TOREEEITHBOREL LT 10%
IR, 7B OEE LT 5% T ERE
INTHY, REEELERT D LEY
L7 %, BUTOFEBEM MHGNEICBIT S
FRBRYEIX, Peid Al pH Z 1% - HEEE TP F0E
EVRIC L > THIE LIEKOHEZ LT
L0, TOFETIAEDWE EESN
TWARWRBIOT LAY 2 H LT
DR TERCHENR TE R\, TDT20,
LART & 0 WAl h o KT v Uiz
DOWTHERRHBR N RO LN TEY , 414
yruvw NI 74 —RFxF vy T Y8
KUKENESER R ST D08 9 il
ABROMENLIZIZE > TV, £ 2T,k
AP OBB LT L H VIicHonT, H
ITRBRIEORBER T U, Ml e
LT, £ A 7ru~ T o7 4—%2HW

THEEBOGA ROz 4124,

HHEER DN B, EEATREE MR LTz, £
7=, WEFI OB K T v h VICET 5%
SAENZ BT D HHIZ A LT,

B. WFFHIE

B-1. ¥EHHIB L OERENE

WAL, /hEjEeA v #—xy T
WA AIRE 7ot 3 B A-C B LT L
JUPE2 B D, E OFF 5 B2 RE L
(Table 1), CIFZZEBH & tdl STV DM,
—XHEE DA FTRE TH D720, e
[FERIZE & LTz,
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FEEMEIIE, & L7 1 v SRR
etk 4 U RAEEB L0
U a—/ g, DL-YU v 3k, ansig, 7
T W, RGBT EMRA S ] oE /
X =T 2 UB LU, ¥R, V=
vig, BER{bFHRASH RO A 4R
BVRIEE X OBGA A REWRIE, AT
7 X V&, ACROS ORGANICS H L(+)-#L
Mz ATz, FERUKIZ S U AR 7 w5 fd
KELE LR Milli-Q Advantage A10 CHE
L7eAKEREH LT,

B-1.2. HEEIZ L 2HIE

BEOMEEL, 7eEFE—L 7 L—
Wik xR UCGRE 1 mL oz
R 5 DIZET % 0.1 mol/L KER{L7 K
VU LEROEERICLVER L, 7
A OREERIT, AT AL UK
ZHETRIEELTHE 1 g o774 n ) %
HFI9 5 OIZET % 0.1 mol/L KER{L 7 K
U MAROMERIZLVER LT, K
WX, B o v AR SRR A
# 0.1 wv% 7 aEFET—/LT)—TH )
—/L (50) ¥, 0.1 mol/L /KfgfkF kU
LYEWR, 30%im R KK, 0.1 mol/L M
e, FOCHIE TEMRASHBATF LA L
¥ (Frfk) &R L7z, 30%imER bk
AITHERIK T 10 fEIAIR L7z 3% L
KFEKE, AFILAL VT 0.1 g IR
KEMZTEML 100mL & L7zbD%
ZREHFRE L THW,

TV U MR RGEE AL 5 SR ITIE. TH
WA E LTHF Y « KU
DOWSIL FS Antifoam AFE % 1 [0 7= 0 9
02 g Z#FEH L THE L,
B-1.3.pH A —#Z —|Z L 2 HIE

MR GEEAl 5 BBV T, HORIBA



#1:#¢ pH/ION METER F-72 LAQUA £ L O
7T ARG, TR, 1R A AR A —
I LA EMTHDH~A 7 1 ToupH
MR & VO C pH OHIEZTT - 72,
B-14. f A 7ma~whTF374—12k5
HIE

HEE 121X Thermo Scientific fLHdD AS-
AP, BEXUREEMRMDOA A I~ N7
7 7 Integrion RFIC 5 JX TV ICS-2100, UV
Ri#s VWD-IC % W7o, ZrBED 7 A%
Dionex 15 TonPac CS12A 3 X TV AS19 (W
FTHH 4X250 mm), H— RH 7 A%
Dionex 18 IonPac CG12A XY AG19
(W d 4X50 mm), A iEBAEIRIR
& LTCRA A 43 #T12iE EGC500 MSA
faA A4 > 3#712iE EGCIT KOH 1 — kU
v (W Dionex #HHY) Z AV, T
LRI 23 A HE R E L, UF U
IAF TRV TG T UEDY
AAFT TV TEA T TR T N
AFv, ANV TEAF D 6 FOHT
FATE®R )X )=V T I EMAT T
FEDORGA Ao, 7 v A A2 LW
A F 2, B A A, WA A B
feA A2, WA A, VA A DT

FOT =4 NZHER, 7V a—) Vi, B,

AT 7 UM, KR, Y TR, ang
g, o Uk, 7 O 9 FMOAHER
MMz Tz 16 OEA A aHric kv, %
NEN—FoIriEL e L,

MR Ve A 5 B TR RIK CIEMEIC
20,000 %247 R L, ADVANTEC # %
DISMIC-13HP (Pore Size 0.20 um) TH 5
135 X O Dionex £E# OnGuard I RP(#
WAL RUPE=A_oPr) ITky
FRAH L7 b o 2l IEREE LTz,
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B-2. ERIOBEROT VA VICET 5%
SMEIC R T 2 HBNCBET HFRE
B-2.1 x5, THE RO

R AR G AR VX SR E ] e B 5 CHRTE
ENTWHEEXIZT VAU OHHE D H 5
FRERTEGEAIE L, b L SAEKOH
PTG & OfRBRICEH S D 6O
LT, Thoz ThEH) il K
FHAE D KRG T b 2 B FHVERISVENE
VAT oW T, THEAl LRtdiL, K
LTz, F 70, FEEH SELHNE O AT
BFEABICHES N TWD TS,
FRRIEITHUET 2 TEFE M L TR b
ITHEOX G E LT,

A B IX RS oW (pH) 2B 5
Hi & U, PR RIEIECKE, B4 RN
#4 (European Union: EU) , H[E } OV [E]
L7,

B-2.2 SRE L

TR Gk |2 s ) D FERE YRR O
BHPRIIZOWTIHEZIT S 72 diz, &
P FRE T O REG DR 21T -
7o = DOHIT pH IZ B3 2 #if 0 A M Jz O
ZORNFIZOWTIHEEI T T2, £72, B8
PEECH MM E O S A ®ICBET 28
FINTFET HHEEITE, 2SOV TH
BEE2ATo T, Ik, FHEEMVeEH % & TeiH
BEBLBETITH-o T, RER#ELH
[y & DIEAITRAE R G & LT,

C. MRRUNELE

Cl. BYUTHRBRIEDOTH EIE
HIRGEEA] 5 BAIC OV T, B - M
RN EIEIC & B pH ORIE&E1T - 12, B
ITRBRIE DO FLUETII P FICE T 508 - i



SSHE L YRR AL 30 mL BAT,
T U EBEEANL 13 mL AR & LT
L5, EEMETIRBERAIO B B L ONC 12D
WTCIE 42 mL &R0 HEICES Lo
72 (Table2), #fh BB LV C O FRR
W bEE LTHEALTWA DI
i 9.5%DHTh H M, Hlxt RO %
FREFECTMA7 Bio, EOICHEIE%E
IR U CHIBIRTRIC SN TR W ER Z IR
ML TWAHELTH DA, Bflxtgst
DIRIZE>TT NI BEESNDIZD
B ROHEERERT D ENTET,
BT O EE TIRHEN TE 220,
FTo. ToVT U PRGSO EED L
e CIEREHT 3%l bk FEAKRZH/H T L
7et%, EAKT 2 A LT b O % RBRA
e D, RETHGE LIRS D B X
O E ARG, A &6
LARWETHET D ENTE o T,
FEOEE EIZENZI 124mL B LT 8.6
mL & FEHED 13mL LU FCTh - 7228, i
HOEE E~DOEERNLRHTH L2
BN Z IEMEICHE TR W AR H 5,
ZOKIEIFR IR EIEHERIN S EN T
WA EEZBbND N, BITHERE
ZIFEIEAIOE T E E TV, Z
DIz, HIRBEEAI DO RSy THTE A O TSR
SRCINEIC X DB O M B3 X OV E
TE~DFBEIZONW T e A L,
REBVESIE D S LB TH 5,
C2.pH A—Z—iZ L B2 HIE

H 2 X 2ECHEDSEDTD, 1K
Pevg Al 5 BEIZERBWT pH A—H—I2 k&
% pH ODWEEIT -T2, EDORER. B 3
RO pH X, -0.40, -0.38, 036 &
T~vA T AMaZERL, 7V HUME 2
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1% 13.11, 13.01 TH -7 (Table2), pH D
EFlT, pH=-log [/KFE A 4 >
(mol/L)] TH 2D DT, KFEA A PREN
2.3~2.5mol/L T&H X, pH 1£-0.36~-0.40
BT ENnHDLH, £lo, pH A—F—IC
— ANV STV D T T R EMIE
%@%;U%T»ﬁ)ﬁ%@mﬁé&%
AL EE DAY pHAZ HefEiE3, EAMED AR D
SETE RN, BT AEOMKIZ L > TED
RKEINERDIENY TR, HWHRERD
FICIFET DA A OFEE & B, %
TREICL > THEHELI AR D, BTIX
WEE2s, 7 TIEF R T AL AV
RN F U LA T BFET DA
RERBEEL/HDL, b0 A 4 D)
ENETIZEHRT2MERD D, I
LD b, pH A—Z— Tl L
BTV HVMETHDHIELE ., IERICHIN
W2 EBRHABLMNE ST,
C3. A A vr7u~<whrI73 7 4—ERVE
S BESRE DR
AFrruaw  NTT7 4 —FA AR
@ﬁ7Akﬁ%$WW@@%%wT4ﬁ
AR O B BET S, AIETIE
TTBEE— R & UCA A U A B b et oo
B & FEOA A U E A A R BERIC
IEES DA A AW — FRIEE L,
Gax i A AN (s S =Y PR S L ot o
NEZNRV U HRBESERER WD T
L7, FEERERKE LA A9
WrZIZ A Z o ANKR U E | & F 5y
HRZI3KERIE S U w7 2% *”m%
FEOZEZERM L TR 2 HIEICE
7@@%4%Vﬁbﬁm@®@4ﬁy®
B A TN E IR LT,
A A iz B nTit, A X AL



R EROPEE % 20, 15,10, 5mM & LT,
TNENT AV T FT 4 v 7 XD
AT T2AEF.20mM B LTV 15 mM T,
BRI T 2L 7 LA A (Ca®h)
MNZIZE4 11.5 min B3 L 18.9 min & 5
KR COMTNFBE TH o T2, 7 v F
=LA FY (NH) LB/ ZH ) —)L
72 (MEA) 28 1 ©—27 720 SyHEL
72570, 10mM B X OV 5mM Tik, NHy'
& MEA OE—7 My TR ENER 0.2
min 3 X V0.4 min 5578 L7=23, Ca?"™ D%
Hi72Y 40.4 min 3 5T 90 min LAREE 720 |
HERFNEL 2D, 2D, 77V =
¥ MyHrE KRG L 7o NHs & MEA O B —
7 k> 703 0.7 min 438 L7z 3mM % ) 5]
BEL L, SF S EREHHESM 2 REt
L7255, Table 3 (a) 1R T 540 b5y
BEN Lo T, DI, TORMFIZE VS
b=/ v~ h7F L% Fig.1(a) 12, %
KIGWE ORFFRF[E A Table 3 (b) (2R,
MEA (3 fi# B & £x 3K < AKIE R H T ik
NHy" & Rl B A RO A 4 & LT
T 5720, o aBERgEL VR E—
7 by TESEEL, EMESHTIL AR 5
Hréefth A8 Lz,

et AU BB NT, TA VI TT
o 7 X DIREECTIIRER RO LD
t’—7 (Lac * Gly * AA, Sul * For, Mal *
Suc+Oxa) Wt L7ginoTelodd, 77
T MW ERE Lo, KEE(ED U D A
DOYIHIEE % 15,10, 5,3, 1 mM & L7=fE
B WA 3mM Tl Lac+ Gly * AA
DE—7 Ny 7 NZENEI0.8min 38 LY
0.7 min EixbIBEL 772, WIHIEEZ
3mM & L7e S F S F RUEBERS A R
U7, Table 3 1Z/R 503 fc i 4y
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Wtk bl odz, 7 v~ 77 L% Fig. 1
(b) 12”7,

AWFZEIZ L0 . HERSR E LT2BA A
VoA A AR O 23 FEANFEIRE Sy
Wralfe L 72 ~7=, 7272 L. NHs' & MEA,
Lac & Gly, Gly & AA. Sul & For, Suc &
Oxa lZ O\ IR EaIiFe— 7 308 L
RN EWSATIZAIRETH 523, KHl
BHDOAF OB LT VY A
FrCEH SN HEOERITEH LN &
N ISV et oY

Cad. A Fvr7u~< T 737 4—FHVE
SHTEOREE

T ZE 6t G2 DA HEVA IR 2o B PRI AT IR L |
foxr B AR & /ERR L 72 (Fig. 2 38 X O Fig.
3)e WTIDA A FETHHHBREL 0.997
UL o BYF e ERREDRS Bz, SHE
KROBEMO—F FTOREICBITD 5
B & O FE SR ME(R 2= (Relative standard
deviation, RSD) 39X T 2.5%LL FThH o
7o TR TFBRME (Limit of detection, LOD)
L OVEE PR (Limit of quantification,
LOQ) 22OV T, MEMRDO—F F DR
&% 5 (A4 LTEBE O RZED 3 55
FN10fE L Lz, £OfES, LOD 1% 0.25
~21 pg/L. LOQ i% 0.84~69 pg/L T -
Teo BIEXTSR O I AR ELH | FHBEAREL.
RSD. LOD. LOQ {29\ Tl Table 4 {277
7

Flo. SEAMEBICRINE /T DA A~
b D70, BA A OREICITERS
OB R AR 2 P L7z, & ORER,
NO,, Br, NOy® 3 FIXEXIZEE LY
SRINEOEEEE D MEE X < &z
(Fig. 4 33 X U} Table 5),



Cs. HREEA DA ZF v r7u~wbrT7 7
4L EER

MRBERANZ X, BT 5007 Lot
—F 2B S D oI E 5 D Sy B
R ET D ER SN EEN 5]
REMERDH D70, REtOFILEEE LT
DISMIC TO A% L < 1% OnGuard (2 X
L IEFEI I 21T o 72, 22 BR O R
DISMIC TITHIERNROERICEET D
RERE—TJIIR LN 2 T2D5
OnGuard TIE 16.8 min (Z B — 7 23/, 54,
Na'DFERICHELZ RITT 72D, E&ICIX
DISMIC @ A2 X 5 Fii L et %2 f v 7=
(Fig. 5).

FE AR EYE 2 RIR L & SR B
(RBED 5 f58) O 2 BETHRMNLE
#EHC DISMIC (2 & 2 ishnENEER 217
olz, TOREE, RIRE T 96.5~117%.
TR T 992~102%& 720 . +_TDA
FURIZBNTWTHORETH Bif7
R =35 B 417 (Table 6),

AET XD il Al 5 s O ERED
MR, 2T Ty, ®#i A D ET
Na'2%, B B B L ONC TPOLS MR &
Aulz (Table 7). BUATOMEE THEEG L7
Mol-8E BB IO CIZoNWTIL, R
OfEHEIT 9.3%3 LT 9.4% &EKR Tl
Ty, U U E 9.7% 0 LTz
e, EROBRHE LRV ELIELTH
7,

AT 2 AR 2 O 7 T & Al hE
THY, WO~ ) v 7 2O
I fEEIC T T & 7 (Fig. 6).

C6. EHHFIOBR YT VH VIZHET 55
AEIZEB T 2HHNCEET 5RE
Vet &l O K N7 v VB3 2 B

-
—
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[Z2OWT, KE, AFE L BN, FEE D
FE[E OARPLUZ DOV THAE Lz, KESCH
[E Tl pH ([ZOW TCORHIIAELE L 72
ST, KETITEEE K OREE £ 7213k
b R U O A RUUKERIE A ) O LDE
FERICKD2HN~DFR, HETITHRER
FEOBENFAE LT, BT TIIERE
2B LT, pHIT &L 0 438E LB~ DFERIR
R BTV, BEETIE FEH OB
FANZDOWT, MR & O & 7= 13K 2
BT b 7 AROKEIET ) U LDOER
BHENFLE LTz, EU TIZBERANz oW
T, RO E 72 13KkRie T Y o
LROKEAL T Y U ADOEFES pH IZ
B9 D HLEITFHANTZER Y TIER OS5 72
Mo Te, RN OWilE £ 72 13Kk 7 &
U o AROKEEET Y 7 LOEHERE
BEIZHOWTIE, BT A EMEE A= pH
A—H =2k BLDL, W HEHEICL
5H0ENFEL,

D. £&

AT oOFEWE L L CERE IO,
filg, WONIKER(ET R U U A KUK
Rl VU ARREIINTWAR, HE
SNTWRVWEBBEIOT VY ZH L
TWDLEAEITE FEESL pH A —F —IT &
HME CIRESCHEN TE 20, A58
TlEA A7~ o777 00— 05
ZETHA Ay R A A AR O 23
FES RIREIZ OIS0 BfE, E R FRET
b, HERRBRELTHEHTho T,

T, WEHIOBEOT VA VIZET
DHHNDONT, KE, 72, BRI,
[ K OV [E ORPLUIZ DV CRE L7, K
ELHETIE pH 2OV T OBNLAEE



L7edno 7oy, KE TR & O £
TI3KEBET R U O AROUKER LS U D
LOEGHREIZLDHE~DFR, FET
TR OBRENFIE LT, BT H TiX
JERMIZE LT, pHIZ XV A LEAL~
DFRHRD BT, BETIE, FE
FOBEHANZONT, IR & ORiiR £ 7=
KR T N U O LR OKERE T U D A
DEH ERENFAE LTz, EU TIEEEAl
[ZDWT, MR K OiREE & 7o 13Kt
U D AKROKERET Y 7 LAOERES
pHIZBT 2 BUEITF 2R Y TIX 279
HIRnoTz,

E. iF3E5E

El. #XHEE
7L

E2. ZaRE
7L

F. REETAHEDBUSR I

1. RFarEfS
L
2. FERFERe
L
3. Fofh
L
G. 53R

1) BT, RIUE T, ALEe: FHEH
TV H U PEEAIO T VI U AT IO
T. % 23 e EH A LT RS
EFEHAE, 1986, 152-153.

2) KUEHE 1 FEEREEAIF OBk SE
BILOWMBOERIIBITAA A7 1
v NI T7EBIOFYET U —ER

105

TRENEOA RME. ATEEE, 2007, 51,
11-18.

3) PHERIFNAR, BEREIERE, HEFNT: %
Y BTV —BRKENEICL DT VY
MpEAIFOF N AL F L Y
TLAFT U RNE ) 2 H ) — VT I
DoyHT. [ESLE S SR S AR A SU AT
£, 2008, 126, 71-75.

4) VaERHERR, BRINES, BfEMmE, &
HRF5, JTARM . HPLC-CoronaCAD
2 K BB AIR O A A il
AF . TRV TEALF LU ROAY T
DA T DT HONT, T-HERGHHF
WA, 2012, 61, 56-63.



(a)

usS
8 6
6
7
4
2 2
0 10 20 30 40
Time (min)
(b)
S
: 11
60
40 13,14
10 1
5,6 9
20 3.4 15
0
0 10 20 30 40 50 60 70

Time (min)

Fig. | MBI A7 v~ 87T A (BIEEYE OFREITFEIIN)
(a) B+ A 3#HT [Peak 1: Li* (0.25 mg/L), 2: Na* (1), 3: NH4* (1), 4: MEA (5), 5: K* (2.5),
6: Mg* (2.5), 7: Ca* (2.5)]
(b) F&A A 38T [Peak 1: F- (2), 2: Lac (10), 3: Gly (10), 4: AA (20), 5: Sul (10), 6: For (10),
7: CI (2), 8: NOy (10), 9: Br  (10), 10: NO5™ (10), 11: SO4> (10), 12: Mal (30), 13: Suc (50),
14: Oxa (25), 15: PO4> (20), 16: Cit (100)]
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(a)

0.6
@LAOE3

0.4

Peak area

]
[

0 0.5 1 1.5 2
Concentration (mg/L)

(b)

@i ASHCET

Peak area
-
A

Concentration (mg/L)

Fig. 2 BoA AU Hricds i) D sk
(a) 1: Li*, 2: Na*, 3: NH4", (b) 4: MEA, 5: K*, 6: Mg**, 7: Ca*
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Peak area

Peak area

(@) (b)

01 X6 =7 +8 @9 @14 A2[03 X4 €5 =12 X13 +16

Peak area

0 5 10 15 0 2 4 6
Concentration (mg/L) Concentration (mg/L)

(c)

3 .
AIOMIL X15 a
30
20 A
n'.-l
15
ST X
10 Y S
5 . ..... e
) A e
0
0 10 20 30 40

Concentration (mg/L)

Fig.3 [BA Z U OHTICRT 2HRER (1-8: Ef. 9-16: AR
(a) 1: F, 6: For, 7: CI', 8: NO»', 9: Br,14: Oxa, (b) 2: Lac, 3: Gly, 4: AA, 5: Sul 12: Mal, 13:
Suc, 16: Cit, (c) 10: NOs3, 11: SO4*, 15: PO4*
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+8 @9 A10

y=13.138x +3.3099
R2=0.9998

Peak area
(3]
[==]
[==]
>

y=10.848x +1.7459
R2=0.9995

PY y=3.2399x +0.4378
......... R?=0.9962

0 5 10 15 20 25 30
Concentration (mg/L)

Fig. 4 SRAMVSEEEICRB T D NOy, Br, NOy DR &R (8: NOy, 9: Br, 10: NO5Y)
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(a)

us us
1.0
0.02
0.01 0.5
0 0
0 10 20 30 40 0 10 20 30 40 50 o 60 70
Time (min) Time (min)
(b)
us us
20 15
1.5
1.0
1.0
0.5 0.5
0 ‘___Jj—ﬁ—/&/\)
0
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Time (min) Time (min)

Fig. 5 (a) DISMIC 3 X' (b) OnGuard (2 X A 258D 7 v~ N 77 A
T WA A ahr, A A AT
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(a)

us us
15
0.04
10
0.02
5
0
0
0 10 20 30 ] 40_ 0 10 20 30 40 50 60 70
Time (min) Time (min)
(b)
us us
1.0
5.0
0.5
2.5
0 1 R
0 10 20 30 40 10 20 30 40 50 60 70

Time (min)

Fig. 6 (a) WM BBLOD (b) WM ED I~ h7 T A
K A Aot 4 A Ao
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A S ML BPEEEE rT) T4 4 LIV CHEREIEY 3
AR L2 s A - DOV T L MR ERAEEEY, (62) 4 (4 LAWY a
MBI A b 3k T R R (VM) %S 6N YT O
MR b T EAET R (VM) %G 6N g
A b EAET T R N (66'6) BBV

Y ENTE &

I =L 3 21 T algel
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Table 2 {EIEICTHBIT D - HIEMEEEB IO pH A —# —I2 XL % pH HIE

Titration (n=3)

NaOH or HCI consumption volume (mL)  pH meter

1 2 3 Average
A 27.7 27.7 27.7 27.7 -0.40
B 42.1 42.2 42.3 42.2 -0.36
C 42.2 42.4 42.4 42.3 -0.38
D 12.7 12.9 12.4 12.6 13.11
E 8.7 8.5 8.6 8.6 13.01
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Table 3 (a) BT, (b) KHIE R ZRA A L FOLRFFRER

(a)
Cation Anion
Instrument Integrion RFIC 1CS-2100, VWD-IC
Injection volume 25 uL 100 uL
Methanesulfonic acid Pottassium hydroxide
Eluent 3 mM (0-23 min), 3-30 mM (23-30 min), 3 mM (0-21 min), 3-40 mM (21-50 min),
30 mM (30-40 min) 40-45 mM (50-55 min), 45 mM (55-70 min)
Flow rate 1 mL/min 1 mL/min
Analytical column lonPac CS12A, 4 X250 mm lonPac AS19, 4 X250 mm
Guard column lonPac CG12A, 4 X50 mm lonPac AG19, 4X50 mm
Column temperature  35°C 35°C
Detection Suppressed conductivity Suppressed conductivity, UV 210 nm
Cell temperature 35°C 35°C
(b)
Peak Retention time (min)

1 Lithium Lit 13.1

2 Sodium Na' 16.8

3 Ammonium NH," 20.2

4 Monoethanol amine MEA 20.9

5 Potassium K* 26.3

6 Magnesium Mg”* 33.2

7  Calcium Ca%* 34.1

1 Fluoride F 13.3

2  Lactic acid Lac 14.6

3 Glycolic acid Gly 15.4

4 Acetic acid AA 16.0

5 Amidosulfuric acid  Sul 19.4

6 Formic acid For 19.4

7  Chloride cr 27.5

8 Nitrite NO, 30.9

9 Bromide Br 34.0

10 Nitrate NO; 35.9

11 Sulfate s0,* 43.2

12 Malic acid Mal 44.8

13 Succinic acid Suc 45.4

14  Oxalic acid Oxa 45.8

15 Phosphate PO,” 52.5

16 Citric acid Cit 58.7




Table 4 K HNERGA A 2 Tl D i HURE

Peak Range Correlation RSD LOD LOQ
(mg/L) coefficient (%, n=5) (no/L) (uo/L)
1 L 0.025-0.5 0.998 0.79 0.25 0.84
2 Na 0.1-2 1.000 0.80 0.34 1.1
3 NH, 0.1-2 1.000 0.70 0.45 1.5
4 MEA 0.2-5 0.999 0.57 1.3 4.3
5 Kt 0.25-5 0.999 0.57 0.44 1.5
6 Mg™ 0.25-5 0.999 0.75 0.62 2.1
7 ca*t 0.25-5 0.999 0.40 1.5 4.9
1 F 0.1-5 1.000 0.44 3.4 11
2 Lac 0.5-10 1.000 0.52 3.0 9.9
3 Gly 0.5-10 1.000 2.5 16 52
4  AA 0.5-10 0.997 0.93 7.2 24
5 Sul 0.5-10 1.000 0.50 3.0 9.8
6 For 0.5-10 1.000 0.35 4.0 13
7 Cr 0.2-10 1.000 1.5 13 45
8 NO, 0.3-15 1.000 0.12 1.2 4.0
9 pBr 0.2-10 1.000 0.38 1.5 4.8
10 NOjs 0.6-30 1.000 1.2 18 60
11 so” 0.8-40 1.000 0.52 14 45
12 Mal 0.5-10 0.999 0.66 4.4 15
13 Suc 0.5-10 0.999 1.8 12 40
14 Oxa 0.5-10 0.999 1.7 21 69
15 PO,* 0.6-30 1.000 0.61 5.4 18
16 Cit 0.5-10 0.999 0.66 3.9 13
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Table 5 10 mg/L (Z351) 5 BT & SRR BE D H Rk AL L

Peak area Ratio
Peak ] -
mAU*min  uS*min mAU/uS
8 NO, 160 12 14
9 Br 32 5.2 6.2
10 NOjs 400 20 20
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Table 6 2 LI 1T DA RUK~DOIRINENIERER

Low High

Peak Concentration ~ Recovery Concentration ~ Recovery

(mg/L) (%) (mg/L) (%)
1L 0.05 99.6 0.25 101
2 Na 0.2 102 1 100
3 NH,' 0.2 100 1 100
4 MEA 1 100 5 100
5 K 0.5 99.7 2.5 99.2
6 Mg 0.5 100 2.5 99.2
7 ca 0.5 101 2.5 99.9
1 F 0.5 100 2.5 100
2 Lac 1 101 5 100
3 Gly 1 99.6 5 100
4 AA 1 102 5 100
5 Sul 1 117 5 102
6 For 1 101 5 100
7 Cr 1 103 5 100
8 NO, 15 100 7.5 99.7
9 Br 1 99.9 5 100
10 NOj 3 102 15 100
11 so/” 4 96.5 20 99.2
12 Mal 1 99.6 5 99.6
13 Suc 1 99.4 99.9
14 Oxa 1 99.9 99.7
15 pPO,” 3 104 15 100
16 Cit 1 98.5 5 99.5
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Table7 A A7~ 777 4 —xMWIiilRTEEHHITOA 4 FOE &

Sample  Na' o] PO,
A 1.1 12 ND
B ND 9.3 9.7
C ND 9.4 9.7
D 2.6 1.5 ND
E 3.9 3.3 ND

Unit: w/v %, ND: Not detected
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TWDHEWE OV — R M OBRFEE#®
DIEE L LT, A3 (A% /) — -
NV =A== ol VN /= R = et o
VL BiRAI2HERE [T 4V KU 2 - 4,6-
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N (TDBPP) - EEX (2, 3-¥7mA/B b
V) IRAZ =4 k (BDBPP) {L&#+ bV
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DFEE SN TV DILEWE R LI, ED
EESOIRTL, BRERTE K O s A S 12D 0
THAEZ I Lo, R EICIE, 2 E
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B S LT RMERL S rh D FE S AUMEGLRE D
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X CEAT AR GO stk
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WO B D 14 FEDIED AMEYLELD 5 B
FEOREREERE MEFRETH -2 9FE
OG22 FEE Le (1 AT 1),

B. W55k
B-1. EEMHEDO N Y — FERROBRER
HOUE
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NP — REH IO T, ER 72
7k RE%%: (OECD. EHC. NIOSH. EPA)
DR/ SCEE & s, RPNEIRE - U3, &

N R OVERREM kT D S ® (FRIC
W NMREZIZ K 2 28) WS IR

(2D TULEE < 363 L 7=, IR IE I oW
:iﬁ%%ﬁ_%ﬁﬁ_owfﬁﬁbto
ZI O OFFMILAEE Oy s
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BEARINTAN 3 FEIZ DUV TS E A S AL
BB T DR S o 7 LA L
DILHEZTERFD U R 7 FHliE Y& 551
WRER AN A SEhE L, Y — NEH & i
L CHEMEEIZ W TR L=,

/

B-2. KRN DORER MR OEEDE
BT 2 BERINE

TN E O FRE SIS BV TARBLH T,
BHOECHIE TR STV ME D
OH, EHEMEAEEY (VOCs) KT
<V NVEEY A F NAZHOWT, BUIZBIT 53
FOREZTIE LTz, 612, AHY v FR
PRS0 2 BR 5 A itk iR ALK 2 5H  (PAHSs)
OFHNCEIT 5 EU @iz >\ CIEHR
INEE U7, T8, EU & H0N S alkHE S 5,

DA EWEIZOWTHIBIFEER T D@ &
NHDHZ LG, ZOEEIZOWTH IR
A Lz, 70, KENZB T %A O
FAHMA DL & A L7z,



B-3. MRHERLSL D FREAS AAMEGLEL D EREFAE
=

B-3.1 XARELH

WLIZ B #E Al 5 ATREME O & 2 ikE L
ELT. TV Y, 7oA RAZF /L, A b
— VRO I EE2A 2 —Fy YA b
K OEERANO/NFIENGREA LT (£
D, TOEE, AU T ATV ff, TAmr

K OT 7 ) )VEERE 2 7o M R OVR, F . 5K

TSR 2 72 OB 28I LTz, ek
(2 26 B AFEA L7203, sEHE 5 No.22
DR TFIZOWTIR, . #it, R 3 A THE
ENTWEZ &b, TENEFNOEAT
Rt SN ol e Lic, 2079,
28 Bt A TS & LTz,

B-3.2 A3

HERR E LTGRO 2 F 2 12
w~ LTz, AH J— X Sigma-Aldrich #1:5
DI RIEABR N, FiRT o E= U A
Merck -8, Fifg, N =X /) —7 I
KT b= MU WTELT 0L LF0
TSERL D FFR L OEIE 7 v~ 7T 7 4
—MEzENENH W, BBRICIE, S UR
7 AR A K RS AL Milli-Q Advantage
A10 THEE L7k &2 LT,

FYLEHT 1000 pg/mL & 725 K HITA X
J =)V THRE L, TR IS R br IR 28 B
7BV T LT 50 pg/mL IR A FEAEYA TR
B25% MV H )= VT I UEHAR
—/WZ T L7z, ZDFE, 10 mmol/L FE
T =T LKEIRIL, BEEEAZ VT
pH % 3.6 [ZFREL L 7=,

B-3.3 S 5iE
ISO16373-3 “Method for determination of
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certain carcinogenic dyestuffs (method using
triethylamine/methanol)”IZ €V, —HLk
2L CHERM LT,

1 C AT AGBRE IS U750k
05gx AL, 025% KU =% 7 —7 3
YEH AL ) — VIR Z 50 mL 1 X AR
L7c, £ LT, EEEBAELLE (Branson
%1 Model 1800) (27T 50=£2°CC 3 WA
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MWTHIE Lz,
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BXOTEN=1MV B ZHW, it
1% 0.8 mL/43 T B % 5%—B ik 60% (30
DV =T 77T k) —B i 60% (10
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(RIS D)
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Ca; B WM T 0 = N 28 KPR

(mg/m?)

Ap: EAHLESRE (mg)
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— ECHA
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Z 5 RN 2018
b D WE
DFG 1 _ DFG
B RMIZBWTI
AN % T 2016
B
HAZE |1 2015 | PE 1
WA | b Moxt LT
Ha | AR DD L 2017
WX B WE
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Ap 13 K[E EPA Ol 02 Xk 5 1 o
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7 & —% 2x107 per mg/kg KE/H & 7oL
L CTv\% (EPA2012),

- FRRES
F AR B AR (2B 1 D RFPRIRESFIL T




ROLBY,
FEAT R EE RO |
R
25 ppm 2017
STEL : 100
ppm
10 ppm 2016
(69 mg/m?)
NIOSH BER L — NIOSH
2016
100 ppm 2018
KIHH - NIOSH
200 ppm 2016
UK TWA 50 — UK
ppm (345 HSE
HSE mg/m3) 2011
STEL : 100
ppm (689
mg/m?3)
AR 7E | RE7R L - | E A
¥R 2017
T

EPA [ A RfC % 0.04 mg/m’, # [ RfD
Z 6x10° mg/kg AEH/H & LT\% (EPA
2012),

(2) BRBERAM

M) Z7auaxF LRk, BERH
FEORGEA - Vel 2 8E L IRES T
FELETCRY Z7nnF L LEIL &
L. il 1% OB E N ZE KR EE Cay
Z 1.1 mg/m* & L7z,

(3) FEEEFEIZOWVT

BRI & FEklC, MY ZmerFL
v ERERIZE 2. ST BBRE O KL A
TR L7z, IWE L= ERoOEFEAN TIL,
R A D KEEGIRE (MAK) 73 69 mg/m?
(10 ppm) EHBIEVMETH 72, ZDfHE
&L BUTHRMEMREORG ZHEH L &
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RE U 7o Mg R T D L 7o B S N 22
[PEE 1Ll mgm® & & LT-, £ Ok
R MAK ORI KREVE L 72D |
BT HIEMEIZ DWW CTRIE O LB T ¢
DEBEZBIND,

C-14. T4 NVKRY »
(O — FEFH
« BWAEDE
KRR B 5 (2 3 1 B 3 DS AUPE S SIS
TrRoEEY,

APAAERE | SRR R BEE |

IARC 2A

b MIZX L
TkZ 6L
DS AN
boWE
(R &
LTT 4V
NI
CA7 VR
Uy v EE
i)

TIARC
2018

e

EPA
IRIS

B2
B RCHL
Tkxb<
FE M AR
»HoWE

1988 US EPA

2003b

NTP B ML
TORN
PEIZFEAL &
TR

NTP
2016

ACGIH A3

[/ MNP Ren
DN A
Y
=0 ko~
D B8 E M
THTHD
weE

2009 ACGIH

2017

ECHA AT A —
CLP 2

ECHA
2018

IARC: [E S ABFFEHERT

EPA IRISCKEBRBE R THA U A 7 TE#] 2T A
NTP: >KE EHZHET 77T 4

ACGIH: K[ M A PR A%



=
[2]8)

ECHA CLP: BRMNbEALT /0% - FoR - 282 B

2 HA

F72 EPA TR AR ICHOWT, 2=y
RU 27 Ofti% 4.6x10°  (pgim®) ' &L
TV, ROBFRICLID2A0—T7 577
2 —1% 1.6x10" (mgkg KE/H) & LT
V% (US EPA 2003b),

- FRBRES
PRSI I35 B REA IR T A
DEEY,
A FEfE FEAE | L
H%BE3
ACGIH | TWA 0.1 2009 | ACGIH
mg/m? (IFV) 2017
DFG 0.25 mg/m?3 1966 DFG
[H] 2018
NIOSH | CaTWAO0.25 — NIOSH
mg/m3 [skin] 2016
OSHA TWA  0.25 — OSHA
mg/m3 [skin] 2018
NIOSH
2016
UK BER L - UK HSE
2011
HSE
H A g | UERL - F A BE 3
i o T
¥ W r 92017
N
ey

DFG: FA ¥ AR Bl £
NIOSH: K [E[E] 3755 8 22 2 A BT FERT
OSHA: >K[EJ5#) 2z LR
UK HSE: 3:[E HSE (Z&f4)T)
TWA: RFRIINE %)
(1 B 8 W], i 40 W] COFFAREE)
IFV : W5 T 5y K OZER
H: FERIC X B ERIEH
Ca : AN

Skin : ZJEWINSH D Z & BaRT
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Zof, EAEOREMZEERSREK
HHFRAESIL 2013 FI2T 4V KU o OFF
fliZ4TV, 7 v b &AW/
ANEDFE R D HEFE MR 0.005 mg/kg R
[AZARMLE U, ANHEFEMRE A 100 & LT
0.00005 mg/kg RE/H Z i — H {E R
(TDI) ER%E L7- (B eEZEES 2013),

(2) BREEREAR

FIE A S ELHIEZ 31T D MEHERL L o
7 A E R O FEHERE E D BRIC FEHE L
7o U A7 FHIE Y22 B I TR (1)
Ze U TR R BT AN A S0 L 7=

B2 1 R B (myg/ ) = B i A B30(8)/48) X
FERMBEIEXT ANV R CEHMEX
S 5 (kg) X B R BE (mg/kg) X Bk
B EE X AR [R5 8IS X3 HE 3 X R I
=S A (1)

IRk, CERRA— VBT R YEMIRE (30
mgkg) DT 4V RU UBMEH SNTZEED,
R 50 kg DR} A BHEDOIREEZHETE L
7o BRI AL, ERREEIS L O

EITACEL O EREFA VLD 0.3, 50%
KN 15kg &Lz, T4V R DOEH
FESRIT DU TR, PRk 27 FRBE I E i <
e REOZFEEM MiRA 12T 300 {HAaBz
DR I L, B FERIN R ST
WRNWZ ED, 17300 & LTe, $EfilbE
XY ¥ YO XD ICEBEILUSIE Al e v
EEza— MNEMEFIZELE LT 01992,
HEMEHBIAIXEH A2 TE LT 260/365
& LT, HERITERE D O#E DT, 2
REfHI C 1.5% T2 & anTns 2 &



2H 1 HICI0RFEAEMRE LTT75%E L,
B O R LRI X D RITEE
Lieinolz, WIGERIZ+5372T —# S A
FTERDPSTZDOTI00%E Lz, 21D
DAED & AE R JEREEEZ KD, I HIC
HAAEHZVO—HBRFEEZRDD &
4.6 X10° mg/kg RH/H & HH S 7z,

3) EEEIZHOWT
TANRY o@FEE LT, FFEEC
HNAMEREZ LD, BRMWEEZESR
T FENE (FEEOBN) 2R3 TDI
BRELTWD, £l BB AN T
IZ EPA b A —7 T 7 7 X =R EN
TW5, £ 2T, AEHEE LTCIRERE &
ZNHOMEE &R LT, EOR5S. TDI
I FlE > T, £, mREIAETER
DAV A71X29%X107 LEH SN, T
BENZRIT 5 RREREEEOREICH T
. HEAEEY A7 LoUL 10° NHEEE
SNTWNLZEEWETLE, R RS
EZELIDHLDOTHDL EEZ LN,
Z DI, BTN A2 RET 5 48
LA NP S 4V

C-1.5.DTTB
(NP — FEHE

KB O FEMILA EHLEYS /E 721X
EERHERIC B WM SN TH BT, 7
RI-FHPH TR T X DRI EIL R Do T,
Z DIZOIE N AN TR B IREFEIZ D
WTh, AR HFACIEERIIE SN
NoTz,

723 . DTTB O 23 B ts S i kgD
SCHR 21, DTTB O #tEefl i~ fif
FBETT AV R v EIRIERRE L D
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LA B o 7oy, F ORI SCHREE IS
Tl ol

(2) BREERLAM

DTTB (FEEBRL~EHEHINHZ &
o, AIRDOT 40 RY LRI (1)
W THREHM A Eli L=, £D 955,
DTTB & A HERIZHOWTIL, Rk 27 4
WCEMEINT-2EOFEHLHBEE 2T
100 12k % 2 1% 2 52k L | EE R 3
WEINTWHRNZ EB, 1/00 & LT,
EI T AN DF T E ) —)L Ky
BofREy 6.2 12%f L C, DTTB Tl 6.87
(FHEfE) D& 720 Z LD IF~DIEH
RIFFERE L L TT 4V R > &R U
Wz, TOMOELT 4V RY b
FAEE L. R OV 7- 1 R e i B
LHENAEEHZVO—HRBEELZFHL
72l Z A, 1.4X10° mgkg KE/H TH -
776

(3) EEEEIZOWT

DTTB (Z2WTiX, Y A7 Ml E T %
+ o e mE M A S D FA R e o T,
—J5C, HHIERFOSCER i3Iz B
L CARILIZEHRE CTlX 2o T2, T 4 v
NUVERBE L OB T, £Z
T, T4V D TDI KRAT—T7
77 A= LT, EORER, — HRER
% TDI % Flal»Chviz, F7-. @EE
PERNAY 2713 8.6X107 LR &4,
10° % FE>TWZ &b BRAY A
JIXFHFRENEEBZ BT,
AYEIXENICB W TRERGBI SN T
BY ., PEROEEMIZ L D EH Fizksn
T, ZHE CRFEMHEICET 2 HE I3k



W, DT BUTHEEE 2 SR D B
iﬁb\%ODE%i b, 7272 L. DTTB
BB T 28 R AN DT
ai\éwﬁﬁﬁﬁﬁﬁbé%abfﬁ
MTAZEREE LWL EEDbND,

C-1.6. TDBPP
W — FEHE
« BB AT
B RHMBEEE S\ 31T DR AUTE S FRIT
TR LD,
i RS R PEAE | il
H&RA
IARC 2A b MR
IARC
LIENAUENE | 1999
2018
<< bb
NTP b MIx L TR
NAMEDOH B = NTP
2000
L REHMICT 2016
b,
H K BE | 2A M52
¥R | DO IRE B
PERTHE
P HTHBHN, B 1991
2018
W BRI S DFE
Wn+455 5,
ECHA | "—FF 4 XX ECHA
NIAER TN 2018
*lﬁ)7ﬁw 7 EPA 1%, B

WZRDHET v b OB A DR R
% Cancer Potency % 2.3 (mg/kg {KE/H)!
LA LT\ (Cal EPA 1992),

BRI

FHA Lo I L e 0o 72,
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(2) BREFE

FRE A SR E B T D ke R o
7 A E R O FEERR E DO BRI S E L

72V R 7 FHE Y22 E I TR0 (2)
Z O TR EERIAM 2 520 L 72,

B Ji W 2 s (mg/AF ) = S A I N B (f81/4F) X
TDBPP & A fife = X il i 8 A (kg) X B o
T FE (mg/kg) X B 55 FH IRE 5] X B Al B X

T HH R XA 2 AR X W R
X (2)
& H (3—) IZ TDBPP 7’ 8 mg/kg &

AL TWDLEGHD, (KHE 50kg DN FBE
DR R4 #EE L=, 7c3. TDBPP |18l
FEOREETIT R EnenwZ & L s
TV, ABRICBIT oM FIRESE L
T 8mg/kg (8 ug/g) MME 9N TEY
Z OEIXFEER R EEEIZHEY LT,
LA 19, TDBPP & A R IT
% 27 £F PV SN S A7 A2 IE OO ZERE R
TS0 MEE A DR S L, EX
HHNWME S TWARNZ EG, 1/50
L7z, RS OERIT400 g, B
Rp R AR R 2 A8 L C 7 R 1D & L
BEMAEE 1T 0.190 L Lz, IRHRIZOWN T
I%. TDBPP |ZRH7 A 1HMITSE Hive o
7273, TDBPP O RFENHFZICER L, #
EROMEFRPEE R L T D EE X
bhH YA (23-Y7umrrrE)L) K
A7 x4 k (TDCPP) |22 T, fkERL
MOITF~OEHICET 21EH W2 E 60
TeoOTENERH W, 725  TCDPP %
BHT D 4 FEOWHERMIZ OV TITE
AT fE B %2 3 IS L, b
HEROFE N> 72 1.94% (1 Bl H 7= 0



0.65%) ZEM L7z, 7pds, WO K
LAERICE DA RITZE LR o7,
A B AR A % WU 1X ECHA ORFAM
19 TDCPP ® 0.1 X X30%& L7,
D OED B R D B AV T A R JE VR
BENOHEMNMAEHZVO - ABRERELH
3% &, 33X107 mgkg KE/H TH-
77

3) EEEEIZHOWT

TDBPP (FFEMRAMEAARILE LT, KEE
S HHNE CIIEENRES N TN D
Z LT, KEAY 7 4/0=7 M EPA 1%
TDBPP @ Cancer Potency % 2.3 (mg/kg &
H/H)! ERRELTWD, Alal, FEEE
HefE & U TR TIRME (8 mgkg) #5A
THRMAEEA L UCTHEE Lo RE
& Cancer Potency & Z th#z L7, €D
FER. WRIAEERNAY A7 1E 1.4X107
ER SN, BAEICKEIT 2 KRR
EHREORTEIZHTY . BLEMETIT Y E A
JEY 27 Loyr 105 BREEE S TnD
TEEMERTLE, KV AZIFEZAL D
HHDThHDHEEZ BN, DD, Z
NETOERFRETH D 8 ng/g 5%
BT 2ONRLEELNWEEZ LT,

C-1.7. BDBPP {L.&%
(W) — R

« ENAMESTE

IARC, HARPEEMATS
ACGIH, EPA & T} DFG TIEF N
ITENTWAhoiz,

. EU, NTP,
AT

RS

A Ui T i e o 72,
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(2) BREERLAM

TDBPP & [FfRIZ, A FBHEREE A
wGl LT (2) Z HVWTIREEZHT
L 7=, BDBPP L. &1 3 HIE D FEHETIE TR
HSIRNT &) &SN TWDH A, B BREE
O FRRE & LT 10 mgkg (10 pg/g)
DE XN TR, ZOMENFEMN
HEEEICHY LT\ 5DH, £ Z T, BDBPP
(LA DOEFEEIL 10 mgkg & Lz, T
Jik 27 A FE 2 SR S 7o A E O ZERE R db R
1T 50 fEa iz DA I L 1B
NG AL TWARNT &5, 1/50
& L7-, W% . BDBPPALEMITHEE LT
fEHINTEY ., v~ 7R U LETIER
WY, T o= AETIIKICHIESE 72
%, WEHERBE T DK~ D VAR X3 A
Tl4gL (25C) W&72v ., TDBPP D%
(063 gL) LT 1 A—F—fE0,
% ZC. TDBPP O 10 5L T, B
R AR Lo, T ORSE, R R R
BOLHNMAEHZY O AREELZ K
HDHEL 41X109mg/kg KE/H &R S
i,

(3) EHEEIZOWT

BDBPP {L&AMIZHOWT, U 27 3
R A A C R R s DR A ENARE AN
Mo iz, —J5 . BDBPP (LA #)1% TDBPP &
FREIZ BB AMEZRILDO—DE LT, K
JEH S ELHNE TRl S TnWb, Eiz,
BDBPP (% TDBPP O EERFHMHTH 5,
ZZ T, KEAY 7 =T EPA H3F%
7E LTV % TDBPP @ Cancer Potency (2.3
(mg/kg KE/H)) CHEHLICREREL %
bl Uz, 2 ORGSR, MBI AEER S ALY A



71%, 1.8X10° L EH STz, BAEICE
D5 RKEBRELREOREICHTZY, BBk
BECIXYmEAEEY 27 LoUL 10° 28 AR
EINTNWDLZLEMERT HERY R
FZRLIDZLDOTHDEEZ LN,
Z OFERIL TDBPP O Y — R & fgIE &
LTWA R, AWEIZENIZEBWTY %
ERETREO T TREEHAG SN TEY
THVE TR EICE T A ME L R T
LMD, 10 nglg ZEEEE T LONEE
LWeEEx bk,

7272 L. BDBPP b & DURFE 0w
BT 287 mAnfGonmaid, 4
FHEEORE LELEZO THREHT L Z
EDREE LWV LB,

C-1.8.APO
(WY — NEF

- BB

Me— DR R CTRBINT=T v b
IZHBV T, APO OfROHE G2 X5 BIME&
OV SR O R AR ITR < . FIH AR
F—ENRTDTHDLTDZ DGO
BN AMEOFERIL T & 72y (JARC 1975),
H ApESEMT A2 . EU, NTP, ACGIH,
EPA . O'DFG TIXZE B AL ST
Wipinotz, 2=y N R ZEOFERD
msEonihnotz,

- RRRIES

THEE U 7= &P CIiE it e o 7,

| SrRER R AR | AR

%R 4

IARC |3 &t MZxtd 2% | 1975 | IARC
DA DN T 2018
TERUY,
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(2) BREERLAM

APO [Z2OWT, BREEFHMIZA A 722
I8 5 Z &1TT&Eed o7, £7-. TDBPP
<> BDBPP &) & I3 bFAiE H K& <
WD b, b L RBRICEEG 3
HZEIETERY, 7272 L, APO [ EAkiE
I SNzt 7V =V )VER
MR LESG L, ZOHEMEITELC R
HEINTND O, Fio, fHERS I
PR U CHAKIEME D mV (364 /L) D Z
EMD . P KD BRE SRR O AR
PIZIFE ARV EEZ BN D,

(3) EEEEIZDOWT

AR D X 512 APO IZOW T, N PF— K
K ORI E T 2+ 72 HITSE
Nipmyo 7=, APO DO HHIIXHEFn 53 4
(1978 ) X D BRIGSALToAY, E DY
DLHERIZIT A EETHER S TH D GC-
FPD (28 D FiH TRIE (5 uL ¥ EAT?2
ng) MRHEH SN TS 2V, ZOfEZEITIC
BUTHRBRIEIC T 2 B R o R T BRAE
EHETH L. 08ug/g LD, T2, APO
IEBE N TAIE LRI 5%0L Bl
T 208 HD P, 2L T, AMEIT
ENIZB N THZERE FRIED T TRAE
HHlsnh Tk, ZhE CrEFEREICH
TLHWEIT RV, ELBTE BRI TE L
TOFMAEEBHER SN TV RN, 22
T, APO OFEHEEA 0.8 ug/g &3 500
EFELWEB LN,

7272 L. APO DIREECEMEICET 28T
TERMENE LN AT, Ykl
DRBELEEZGZOTHRHTHZ ENEE
LWt EEbihsd,



C-2. HFIHBADKER LR OEEY
HICBET 5 HHRINE

EU T3 B, EH N K ORI L

SOVEEF R OWT, NI E
D DEFHIOWE 2 BB AT
2 (Rapex: Rapid Alert System for non-food
T AL CHEEFL
TAB LTS, &I T, VOCs L UBEH
EHID T < VEY A FIUIZDON T, 2011
D 2017 4 FE TOBESORILE FIT
(F#3), TOFER, M=Kk 7 oo

consumer products) » (Z

RNV BITEFEREINTWVWDHDIZX LT,

RUB UK T 2 EY A F UL, THF
WEEDWA L THED, HEOEWEE
Holz, Tl U/ AR U RN2-7
sauaxy o 2 FEIXENGITHST
WEI DR 222 X=X ) — L%
R=FL o7 YVa— )t/ FLz—T
T T — MIFREINLTWhoT,
Fo. ZERIGTEGRILAKFES (PAHS)
[ZOWT, FEEHMBHIETIZR YV a]
Ly, XU Val7 Y Ty KT
Y [ah]7 > b7 3 FEEEICOWT,
7 LAY — Ml &S AR B K OUR
A BANE N Z 40 & CUBL S L= F it
RBEEAKM K OB A IZONT, &F
BEORH S TWD, —J7, EU TiX 2015
12 A 27 H»»5H. REACH T, ik 3
FEEIC, 7 U ky, RXUV[bTINAT
TRV GIINET T NV K]
INF T T UV RO e]lE L &
Z7- 8 FE¥AD PAHs (2R L C, BERES
L:E%Fﬂﬂ,<i@$ﬁﬁﬁﬁbﬁb
Pefild 2 ATREME D & B A (T A
KT TAF v 7B )ﬁ@%MHaﬁg
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Z 1mg/kg AT & 972 305 ITHEH| L7z 29,
ZOXRRITIL, xf—v%%\Iﬁ\%ﬁ
%% &Uﬁ%‘ﬂﬁr/\/% M LTWD,
7‘5@%&%&%@@5@ ELTix
ﬁ%uy%%%ﬂf%éuy@mbe-
/wwu=xJF /) (TCEP), U KU A
2-7wanu-1-AF)L=F /) (TCPP)K
RN UgRY RA[2-7anm-1- (Zaa AT
JV) =F L] (TDCP)IZ W T, AShIRELE
BV CHIRI R (Smg/kg LLT) D3R E
ENTEHY 2 TCEP IO\ TIT AT #NE
DBLE SALZE Dbk, S, 787 K&
OVIBRIZ B3 2 #LHI (REACH) O [t & &
XIV (ZULE#E X 4Tz (0.1%BLF) 29, 5fF
. EU TSRS 2 08 At O
EREEMEOBLE G, BRM MR OFEE
RAZFZEIEREN2HERY L Z 7
F— O TS OEBRANZ DV T,
FEY A7 Gl FEM Sz, Z OFHMET
X, BROREE (XA, v~ 075,
RZMEEE (Fx AV Ry — M A~
v P AR 2/ (R Y 7)) b A
TIF~DOE M) KO AR (R, K
BES) ICL2BEREAHE L, BIRAMN
K OFRERZED D O 25 O FERAINGR
BTN U CRERR Y 27 AT D &
faam I BTz 19, Tpds. T b DR
ANZ2SUW\WT, REACH [ff B XV il [RED
TERRDMRZRE ST, KE NTP (2 &
DN T 2R BT — 2 B ATT
THETH]MY FiFEoTND,
HHAHERLIZ DWW T 2018 4510 H 12 HIC
KR M 25 523 13 Commission Regulations (EU)
2018/1513 & /85 L. Appendix 12 (Z70#L
STz 33 M OYE % REACH Annex
XV il fR#HE Y A MZ Entry No. 72 & L



TEMTsZEzAEKLE Y, b 33
WE (F 4) 13X CMR #'E (Carcinogenicity,
Mutagenicity, Reproductive toxicity) @ 1A
FF 1B IS TED, 2020 4 11
H 1 RLRE, #IRIREZBEX TEATD
AR S O EiiidER b S hiz, b o
WEDSH, BE@BREITERD LT
DILEME SN TV DA, FEESIIEHR,
MHEBE L TOREEPRE ST
%, F7-. PAHs IZOWTIE, ARk kL9
(RN CITARHE R S 12 5817 U CRTAE R ZE
JEH S CTEELOBISIAFE S TWD 2,
RILVLT T RIZOWTIE, k5,
DOFAPHNR D LERR Db 5D, BEIC
T E TITRRMNEAED 75 ug/g LT & 5%
B 21T > TR . S HICHEPETIL25%
LT O 3L R I fAHE R A 2>V T, 16
ug/lg LFE LV LWEEHELZ T TV D,
T VR AT VEEIZOW T, 5 FREEA
flansdz Lg%, BEIC REACH
annex XVII @ Entry No.51 TiE7 # Vg E
A (2-=F~F V) (DEHP) %%, 4 ff
N ESLE RIS DWW THLE R 5 &
SNTWVD, Zb 4 FEHIZOVWTYH,
2018 4 12 H 18 H IZ Commission
Regulations (EU) 2018/2005 (T &L v |
REACH (Z B 9 % Regulation (EC) No
2907/2006 @ Annex XVII D& IE&/AF L,
2020 427 4 7 HEARE, BLESCHE R AL LA
DI HONWT S, Blfillahic 7 Z v
FAT 2T NVHHZ 0.1 HE%L LEHT 5]
UL S NTMBIOER 25k L7e 2D, Z
OFIRITIT, RS b B EN TR, &
Lo THEI SN TWD 7 X Lrm AT )L
IZOWThH, HMIEAEE L CHIBRIR B
EHEZTERLRVWEERTNS, 20
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fi, 3 FEIHDFHE DS AMEGRE S B S LT
DI, FDZHEZ DWW THA L7, ISO
(IR R G P O YeBHT B 5 #ik% (ISO
16373) 23% 0 | Part 19 ClIHERLE oD
GBHZDWT, EM RN S 45 Ykt
il K O O TEPERERRITIESE I DUV TRk
ENTWD, —F, Part 29 K% O 39Tl
HMEBLEL o O & YRt B B WL FLdl &
NTWD, Part2 KO3 IZREH STV D
NGO — B A2 R 1 IR LT, 72
B, I D OYRIOFRE D AMERHMIX, GHS
J O CLP HHANCH T 20N BT/ » ¢
W5, ZILH O ISO BTk, BN THL
fil &7z 3 FEORNAMELLELD 5 B
Basic violet 3 IZ2OWTCIEothrxt& & S
TR,

RN LA o Bl & L C, K[E EPA I
200193 H 15 BT, B a—T7 1 7
RHEERI~D Y 7 ma X % v O %4k
L7 2, Zhuk, ¥Y7Z7ruarA ¥ 0R
PERRFEICAE D L D F WV, BEIRIH R O
MR EIC LA EEIET 5720 L
SNTWD, ZOHMHNL, 2019 45 7 28
HIZREhT %,

C-3. MR M P DOR® AR D ERER
s

1SO16373*9Z | it B i o> 14 FH¥H
DI IMEYBHZ DN T, WL DD Sy
WriEnZ#EH SN TW5, 4E, 1S016373
IZBEEHR E LTI STV % HPLC
SlEE —E L, KUk A T Lz,
FOREREONT- 7 a~ N T AEI” 2
12, FYElO B — 27 MBS RS AT
AL AR b LK 3 IZENENR L
7. Acid Red 114, Direct Black 38 fZTX



Direct Brown 95 (Z-2WTCiX, FEEICT
— RERD, b LIIE—7 DR T
Xphololeh, o OEMEKOE R
DEELWEHrsz, 2070, T
B 3FEIZOWTITHIER SR HERIN L
7o 7233, ISO16373 IZiF A mIERH Lz
FAELIAN Ol S OV HPLC 2081 S 230
Tk, ZnbOYRHZ W T
BRI E LW EEZ BN, F,
AE CIk~_72i8 Y . REACH Annex XVII
OFIRWE Y 2 MBS 7z 3 FEDFE
D ANMERELD 9 B | Basic Violet 3 %
1SO16373 ITIFFLHE STV 7210, Basic
Violet 3 IZOWTHIEL/ZE Z A, /&
mE—27 (D) EREVWE—Z (@) ©
TORBO LN, BE— 7 IRITEL
THNTARECH -7, D=, 12 FifH
DYEZRER G E Lz (£ 1),

B YBt D EEA TN A~ b L % i
AL, TE DT S EMTRILOFR
WRZERNL T, SRBOMERRE L
72, Basic Violet 3 }2 O} Basic Violet 14 (2D
W O E— 7 BRI (K2),
Basic Violet 3 TR LN 2 DO —7
IZOWT, ZOES AT A~ F v
F—8B LR, RFRFHIOFRNE—27O
DIFED BIEHNTNEL, =7 QO0NE
LB —7r LEZ 57z, Basic Violet
14 T, 4 D OREQRE—IRRBDOLN
TWD A, BRI IR 30% & Rk =41,
% @ analytical certification {Z1% 4 DD &'—
7 NHERR STz ¥, Z D analytical
certification Ti, PREFRFH 2 DHOE—
7 7% Basic Violet 14 & STV 23, £ D
IIMTSRAE & RFIETOZ TR > TV
LR, ENENYE— 7 ORI ATHIK
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AT MR =BT % (IX3) 2 &b,
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Classification Substances CAS No. Concentration limit by weight
Cadmium and its compounds _ 1 mg/kg after extraction
(listed in Annex XVII, Entry 28, 29, 30, Appendices 1-6) (expressed as Cd metal that can be extracted from the material)
Chromium VI compounds _ 1 mg/kg after extraction
H ol (listed in Annex XVII, Entry 28, 29, 30, Appendices 1-6) (expressed as Cr VI that can be extracted from the material)
eavy metal
Arsenic compounds _ 1 mg/kg after extraction
(listed in Annex XVII, Entry 28, 29, 30, Appendices 1-6) (expressed as As metal that can be extracted from the material)
Lead and its compounds _ 1 mg/kg after extraction
(listed in Annex XVII, Entry 28, 29, 30, Appendices 1-6) (expressed as Pb metal that can be extracted from the material)
Benzene Benzene 71-43-2 5 mg/kg
Benz[a]anthracene 56-55-3 1 mg/kg
Benz[e Jacephenanthrylene 205-99-2 1 mg/kg
benzo[a]pyrene 50-32-8 1 mg/kg
Polyaromatic  |genzofe Jpyrene 192-97-2 |1 mg/kg
Hydrocarbons
(PAHs) Benzolj Jfluoranthene 205-82-3 1 mg/kg
Benzolk]fluoranthene 207-08-9 1 mg/kg
Chrysene 218-01-9 1 mg/kg
Dibenz[a,h Janthracene 53-70-3 1 mg/kg
p -chlorobenzotrichloride 5216-25-1 |1 mg/kg
Chloro toluene  |benzotrichloride 98-07-7 1 mg/kg
benzyl chloride 100-44-7 1 mg/kg
Formaldehyde |Formaldehyde 50-00-0 75 mg/kg
1 000 mg/kg (individually or in combination with other phthalates in this
. . - entry or in other entries of Annex XVII that are classified in Part 3 of
1,2-benzenedicarboxylic acid; di-C 6-8-branched 71888-89-6 |Annex VI to Regulation (EC) No 1272/2008 in any of the hazard
alkylesters, C 7-rich . o - R -
classes carcinogenicity, germ cell mutagenicity or reproductive toxicity,
category 1A or 1B
1 000 mg/kg (individually or in combination with other phthalates in this
entry or in other entries of Annex XVIl that are classified in Part 3 of
Bis(2-methoxyethyl) phthalate 117-82-8 Annex VI to Regulation (EC) No 1272/2008 in any of the hazard
classes carcinogenicity, germ cell mutagenicity or reproductive toxicity,
category 1A or 1B
1 000 mg/kg (individually or in combination with other phthalates in this
entry or in other entries of Annex XVII that are classified in Part 3 of
Phthalate Diisopentylphthalate 605-50-5  |Annex VI to Regulation (EC) No 1272/2008 in any of the hazard
classes carcinogenicity, germ cell mutagenicity or reproductive toxicity,
category 1A or 1B
1 000 mg/kg (individually or in combination with other phthalates in this
entry or in other entries of Annex XVIl that are classified in Part 3 of
Di-n -pentyl phthalate (DPP) 131-18-0 Annex VI to Regulation (EC) No 1272/2008 in any of the hazard
classes carcinogenicity, germ cell mutagenicity or reproductive toxicity,
category 1A or 1B
1 000 mg/kg (individually or in combination with other phthalates in this
entry or in other entries of Annex XVII that are classified in Part 3 of
Di-n-hexyl phthalate (DnHP) 84-75-3 Annex VI to Regulation (EC) No 1272/2008 in any of the hazard
classes carcinogenicity, germ cell mutagenicity or reproductive toxicity,
category 1A or 1B
N -methyl-2-pyrrolidone (NMP) 872-50-4 3 000 mg/kg
Solvent N,N -dimethylacetamide (DMAC) 127-19-5 3 000 mg/kg
N,N -dimethylformamide; dimethyl formamide (DMF) 68-12-2 3 000 mg/kg
1,4,5,8-tetraaminoanthraquinone
C.1. Disperse Blue 1 2475458 150 mg/kg
Benzenamine, 4,4'-(4-iminocyclohexa-2,5-
D dienylidenemethylene)dianiline hydrochloride 569-61-9 50 mg/kg
ve C.I. Basic Red 9
[4-[4,4"-bis(dimethylamino)benzhydrylidene]cyclohexa -2,5-
dien-1-ylidene]dimethylammonium chloride 548-62-9 50 mg/kg
C.l. Basic Violet 3 with > 0,1 % of Michler's ketone
4-chloro-o -toluidinium chloride 3165-93-3 |30 mg/kg
2-Naphthylammoniumacetate 553-00-4 30 mg/kg
Others 2,4-diaminoanisole sulphate 39156-41-7 |30 mg/kg
2,4,5-trimethylaniline hydrochloride 21436-97-5 |30 mg/kg
Quinoline 91-22-5 50 mg/kg
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RRAMEH REFEE 9) HERER K)
Direct Blue 6 10.57 593
BasicRed9 1098 42
®11.00
Basic Violet 14% %ggg 547
@15.26
DisperseBluel 1275 618
Acid Red 26 14.68 507
DirectRed 28 2121 o 505 .
Basic Violet 3 ° %;égg 591
Solvent Yellow 1 23.87 382
Disperse Orange 11 25.55 477
Disperse Yellow 3 25.63 355
Solvent Yellow 3 29.59 386
Solvent Yellow 2 33.33 415

24 DD E—IPEE L
b2 oD E—HMEE L
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Solvent Yellow 1
NH, O NHy Disperse Yellow 3

Disperse Blue 1 Y
+ O  NH, N=N N\
H,N NH, CI
O Z ‘ O‘O Solvent Yellow 2
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Disperse Orange 11 N=N NH,

NH,

Basic Red 9 Solvent Yellow 3

+
\ | + H,N NH, CI
N _N_Cr
O P SO3Na
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ke SO4N
S Basic Violet 14 o
asic Viole :
Basic Violet 3 Acid Red 26
NaO3S SO3N8
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Direct Blue 6

SO3Na SOSNa

NH, NH,
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Direct Red 28
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Direct Blue 6

A=593 nm

0 2 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Basic Red 9

A=542 nm

0 2 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Basic Violet 14 @ Basic Violet 14 @
\A
A=547 nm
Basic Violet 14 S
\? Basic Violet 14 @

0 2 8 10 12 14 16 18 20 22 24 26 28 30 32 34

A=618 nm

Disperse Blue 1
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A=507 nm Acid Red 26
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Direct Red 28

A=505nm JM
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Time (min)

PREFFFRIOELE NV ERET T TR D A~C O 3FEDIEAEMER L THIEL 12
A: Disperse Blue 1, Disperse Yellow 3, Solvent Yellow 2, Solvent Yellow 3, Basic red 9, Basic Violet 3

B: Disperse Orange 11, Solvet Yellow 1, Acid Red 26, Direct Blue 6, Direct Red 28
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C: Basic Violet 14

Basic Violet 3@

A=591 nm
Basic Violet 3@
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Solvent Yellow 1
A=382 nm
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
A=477 nm Disperse Orange 11
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Disperse Yellow 3
A=355 nm
N J A
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Solvent Yellow 3
A=386 nm
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Solvent Yellow 2
A=415 nm
r T T T T T J\ T T T T T T T T T T 1
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34

Time (min)

2. IRAHEHEYSE (50 ug/mL ) @ HPLC/PDA 2 0% b 25 4 (§i% )

RENOE L D &R T T FRLD A~C O 3 FIEHDRAIEHER &R L THIE L 12

A: Disperse Blue 1, Disperse Yellow 3, Solvent Yellow 2, Solvent Yellow 3, Basic red 9, Basic Violet 3
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B: Disperse Orange 11, Solvet Yellow 1, Acid Red 26, Direct Blue 6, Direct Red 28
C: Basic Violet 14
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