RERIBREEHNPAR L 42—

N, N =S KkYIL—15—Jx=L2T 7= (PDA-T2)

(N, N’ —Ditolyl—paraphenylendiamine)
N, N =XV IL—nNF53—Tx=L2T7 3> (PDA-X2)
(N, NN —Dixyl—paraphenylendiamine)

N, N =7z )—nR5—-Jxz=L>T 73> (PDA-P2)
(N, NN —Diphenylparaphenylendiamine)

#BiEX (1)
O e
galTatTagure
"NCH,
OO rom
M ot (E1)

W H 3FX 53  CAS.No RS (CC) log Pow
PDA-T2 CgzH2N2 288.29 27417-40-9 183.4 3.60
PDA-X2 C2HzN: 316.44 70290-05-0 232 441
PDA-P2 CisHisNz 260.34 74-31-7 150~151 2.79

PDA-T2 R UNPDA-X2 1%, ok 12 4 12 A I{b B EE —EEE LY IciEE S,
TLERBIIEA (F/7-9 ST-172 &) ORsyE LTHEAIh TV,
log Pow IZ HPLC Iz L W R 7=,

§1 4 ¥ ¥

KEREHE, BT — M) vy VIl —EBRETEKRE, /o2& o CEHT5HE
AL, b L IdAF VU2 Vgt s ohitig ., Bk, B L. NiEy
B &I GC/MS THHTT 5,

JEERBHE, INKOH O & ) — VKK TT A0 ) 5% Uiz, k25
TR U LABRICERE ST, ~F Y UEmEE. DK, B T UL BSATYY
—r Ty 7R, NEEHEEZRML T GC/MS THHT 3,

AMREBHI, 7 b= MY ABERHEEZIT, TR F= YA AT UOEE.
T b= bIVEIHERZEET N Y U ABKICER SR, ~F Y UREE, Bk, B
M TRYONHFATI V=0T v 7%, NEEWE & 7 LT GC/MS Tt 5,



RE - BE
[3EK]
IEHEME  PDA-T2, PDA-X2 : ARHiSK T 3@RHL  (SIGMA-ALDORICH )
PDA-P2 : FefisE TME (LM
WIEHEME  le, 3e,ba - Triphenylcyclohexane — d;
(TPCH- dy) : ARMESK T LR
HBBR T by, PZupriy ~FHr =¥ /)—N, TEM=FRIV
D REMEE TR, B LR Y REEIE - PCB rREBRA
ZFOMBRIE HAF MY U A BTN U A
D FEAISE T M R RS TH
REMEA Y v A FOMSE TR IR R
EAEs-MyY"  Aqusis PLS-3JR : GL A = RH (559)
Za YT 7al) P—)LPR: FLMIK TR (FE4)

[#25]

F—R Ry 7 LV (FFiF)  Zymark B ERIXEZKRE ST THEEAZ R
M9 D

Sep—Pak Concentrator System Controller Plus Waters #! —E#i&E CHEFMI-}
Yoy IZIBAKT B

SEa—F 1LAFEBROLOEEHNCY 7 ra 2 7 TR L, KERED» DX
SHEOMBICHAND

200ml. BED b D EHEARNCA~F T THE L, AT & b= ) VBEBEP D
DREMBREICHWS

BEHLEE VAV EE, £9REofmbicivg

EOOME A TR EE. A9REOMEBE ST S

HShr7u<w g NElem, BEH30cm EE. EWRABOZ )V —0 7 v 7I2fE
25 b

RERIE

[(REOF KR CR7F]

AKERE OB, FRABALIC OV TIE LY ERERERPHEER) 0L
BTV, T ARICER LHBRET D,

EEREHZ W T HAKERB RIS [EEHERERAREHRRER] 0BV
179, REBRBBITITE 3ETBEOLICHTT 5,

AEYRENIFEBRE 7 — F7ukyb—2AVWTIVFRIELEbDEZHEMNEZOH
SABBITANERL, — 1 0O CUTTRET S, RENITE Z7ETER»ITHTT
%



[k D FTaLE )

[KE AL
OE MR  AKEFRE 500nL % 20mL/min OFE TEEL— MU » JICEAT S,
ERT— ) v PRERTATHRAEREE, P7un A7yl CHEHLELD %
HELEE & T 5,
QAL - AKE L 500mL {2 NaCl 20g 2% (MEKZRE L 5 & X 3R E)
~FY 2 100nl 2R, 10 3R E 5 Ml 5, ER, ~F VU EEZSBmL. O
DI — MZAFH 2 1000l 20z, FEOBREEITS,
HBole~xY UEer bbb UBRKE+5, (1E2)

UEEBH]

JEEREL 20g % 100mL DILARFHELFICE V. ZHIC I NARRILY Y T A% )
— VIR 100nL &M% 80°CT 2R TV h U 3R %E1T-7-% (3 3). 3000rpm T
10 yFE OABEL LR Z N T3, B 2 —30ul 242, 10 2 RIEE
BALEL, 10 3R & O 0B, 10 43R OB L ERIR 2 [N T 5, B 2 HEE,
BERAE -RE 5 - BmOOBET 5,

4 LT b Y T AKEEHK 500mL A Lz 1L 43 a— Mz, BicE o BE
B (EERBOT VA ) SRR Z ) —)VIBIK) ©HhbeT, Mx+45RS
L8, ~F ¥ 100nl 2%, 10 pFEHEE SR T 5,

HER., ~F VP UBELSIRL, OO a— MZ~FH¥ 2 1000l %N 2 FEEO#R
21T 5, fohie~Xh U EE HbERBHLEKE T 5,

[A= 83kt

AWAEE 20g % 100nl OIARFHEWLEFICE Y, TEF=FV L 50ml 2%, 10
STBERAE, 10 SEE 5 L=, 3000rpm T 10 43R5E 0208 U -84k 2 5
WT 5, BT M= A5l 2%, FEREORMESHEBIESITS,
/o7 r=FINVBEHDOET 200ml DT — MIAI, ~F 2 200l
EMZBLBES L, TEI=FIARBMLLIEES2BRETS

4 %HbF MY U AKEHKE 500nL 2 AN 1L 43 e— M, o7& h=FY
NVEEMZ+SRBA L, ~FV 100l Z0%2, 10 5BEEE 5> #HET 5,
HEE, ~XVUBEroBRL, BOSEPE— Mo~F¥ 2 1000l 202 FEEO#
EZ1T 9, Boia~nT VU EEHbERBLEK LT 5,

[FEBhAR O]

[KE K]

ABHLEIR I EARREE T N Y T AEZMABAK L%, EREKH T T 1ol I3 F CEE
T5, BONTREMRICNEEDE L LT TPCH- d, 2 0. 1ug B L. GC/MS THOHF
2179,



[EE & O A 938}

EHOERICIEARER T b Y U A% MK Lct, ZBRKW T T 1ol (2 F TR
T5, BONEHRETOHABELTRWEZZ7a ) OB 7. (E4) 4 gAML
BEE DT b~y FETTIF5, PEOAFV U THHEORBRZT., kKE 7=
Y ONA T MCARE, ~F T 10mL KON1 %7 R/ ~F Y 40nl & LGRS
TB, FOHK, 5YTE R AR U EAOmMLEL, ZOBHKEPERLKHET T 1ol
ICE CEHET . B0 N BERICEEYE & LT TPCH-d; % 0. 1 u g #I L .GC/MS

S EITI,

[ZeRpti O BR]
BB & MRORIAZ IV, REOILER UREHEROTBOTICHE > TR LR
T RBHE R 2R L T 5.,

[fZERERIE O]
BRI LK 4 7T b AR L Ing/nl OEHEFIKZHRET 5,
COEBEFREAEEY 7 A X b L AR UTHRL, BE 0.005~0. 2
pg/ml ORERIERAZEERKE T5, FBREOEERKICIT. NIEEEHE L LT
TPCH- d5 % 0. 1p g/ml DRFEITIRD L OWMNT 5, ENEMEO—HBBERILEND
AHEMEDS B D7, EERRITEFEFRRUIEET LY,

[HIE 5]

GC/MS  HIlE &t
- {HAFBERE  GC; HP5890II. MS ; JMS-AMII 150 (3 5)

- [#HHA S L Agilent Ultra—2 (F & 25m NERO0.2mm JE/E 0.33um) (H6)
HS5 AEE 50 °C(Imin) —30 °C/ min—250 ‘C—5 °C,/min—280 C—30 °C,/min

- 300 °C (5min)

- FEARDEE 200 C

- AR 2ul

o AVH-7-MREE 250 C

o ¥I7H 2 He (Jif 1mL/min)

- EAFE AT VyWA =V 44 1. 5min)

- [AVPRIREE 230 °C

- ft/ALEH 300uA

T == e (Vg EBM A
PDA-P2 260 183
PDA-T2 288 180
PDA-X2 316 315
IS : 1e,3e,5a - Triphenylcyclohexane -ds 317 318

(TPCH-ds)



[ E#R]
REAR R AR YERSIR I mL I NESYERSIR 0. lug 2WINL. 2D 2 4L % GC/MS 1=
HEAT D, IS : TPCH- d; iZxH T 28 ME D v — 7 HR» bR EB 2 ERT 3,

[E&] |
APHA 2 uL % GC/MS IZEA L, EMEO L — s ERE L IS 1 TPCH- d, D ¥ — 2
BUELOREBRICL Y EEMEERD 5,

[F+E]
FHEME (ug/ml.g) =RHE (ug) /HEE (mL.g)

[ HER (IDL)]
ARPTIZHZ GC/MS DEEBRHIRR (IDL) % LLTFIRY, E7)

% HE IDL (ng/ml) R () 1DLIEE (/L)

PDA-P2 0.25 500 0. 50

PDA-T2 0. 30 500 0.60

PDA-X2 0.77 500 1.5

[RETRE O E&TR]
AR ESKBEORHTRECEETRE FRIORT, (E8)
KE(ue/L) EH(ue/ke) W1 g/ke)
BHTE ZEETR B TR R TR

PDA-P2 0.006 0.020 0.39 1.7
PDA-T2 0.009 0.029 0.41 1.3

PDA-X2 0.020 0.065 0.37 1.0




AR

(FE1)

(HE2)

(H#3)

(HE4)

(#5)

(#*6)

{tEEE—EEE L EWE I E SN TWAARRIE. N8 () FFv =N
—&) (V) MV 22N G722V T T B, ERK O, ERRmE O 5
B EEEDSWIAE U7 PDA-T2:N, NSV «(4-MN M-~ 5-722Vry 73V

N,N° -Di-(4-tolyl)-paraphenylendiamine) & PDA-X2:N,N" -V —(3,5-%V)V) - 77z
=V 73 (N,N° -Di—(3, 5-xylyl)-paraphenylendiamine) 7/~ L T\ %,
FEFOAHIIRHTH Y, TrooEt o CH, 0FCMEIZ X Y A

xR 5,

au
m(H3C)
(m=1,2) (n=1,2)

KEDRRIZE - TIE, ==eATarBELEILRHD, =<wNTa s

NELDE~FY U BEONMERREICRDT®, DR —bEiRE 5T
ABEICIIRNICBES BT a v RNELRWI L EER L THh LT
9o MELUF—THOWIKERE T, FIIKTzeATa UHBETTED

T1HEBOERE 513 IEY . 2EIENGIRE SBEHW,

AETIX, 80°CT L KERIT A U 3R EAT o Te iR /I L T B2,

FRT—BukiE % T b RROEIRBRE LT,

130°C C—MRiEMA L L, TV —F N THHBRERT S, ~FHF L THIT X

B ACHKRELEE, KSERETIHIEZORETICEAKRET N VL%

¥2gFRELL,

WHNRE— v EERA. 7V =T v 7ORICRT, 5%7k Fo/~FH

v 20mL E T, £ TOXRNEHEBEIR ST,

AL TIXMUERD MS TOM TV E— 7 BEH S 7225, —#EB LD MS

FRAWEEIC, BRENSEL, FMEIERBRICBWTIATZYIRREN2TC
LOBERH - A LUEBRAMS ROHIESRMIILL T 28) Tho T,
(%4 1) MS:JEOL DX303 . : DB-5MS (30mX 0. 25mmi. d. X 0. 25 12 m)

HIR &Mk 1 40 °C (Imin) —30 °C,/min—250 ‘C—5 °C,/min—280 ‘C—

30 °C/min—300 °C (5min) Fx V7 H R :He Ilol/min AU v hLXR

HEADIRE 1 2000C A A VIRIRE :230C A ¥ —7 =— AR 250C

A FVIMBEEBIE - 70eV (EI) A A LB 300uA BRHE—F : SIM
(%44 2) MS:JEOL DX505W 5 2 : DB-5MS (30mX 0. 32mmi. d. X 0. 25 y m)

¥ 771X Ultra—2(25m X 0. 32mmi. d. X0. 52 um)

HIR& 2 70 °C (Imin) —25 °C,/min—260 C—5 C,/min—280 C—

30 °C/min—300 C(5min) ¥ ¥ V7 H X :He 3bkPa A7 U v hL R

FEADREE : 2000CE 721X 230C A AV PRIREE @ 230°C

A B —T7 x—RREE 1 250°C

—IY P AADSHTITIL. supelco # eQuity 1 £721X 5 T L X HWZ,
v— 7 kA PRICRIEI 2D o T,



(FE7) ZEERHERA (IDL) . REFECB T ABREBROEHICOWT] (E
RIS A) W TRROEBVEH L,

MmE A PDA-P2 PDA-T2 PDA-X2
FEABRE

(ng/mL) 5 d 10
HE 5.3 48 6.9
HE2 5.1 49 6.9
RE3 5.4 4.7 7.0
AIE4 5.1 5.1 6.9
BIES 5.2 46 72
HIE6 5.3 49 6.9
RE7 5.3 47 8.0
BERE 0.13 0.15 0.40

IDL(ng/ml) 025 030  0.77
DLEFERE 49 060

0% fB(ng/L) s
S/N 12 10 10
S/NEE o) o) o)
¥4 {E(ng) 5.2 4.8 7.1
CV(%) 24 3.2 5.6

EAREE: 5 10ng/mL, EEEAE 2uL,  t(7,005) = 1.943
R&#EE 1mL, H¥=:500mL

PDA-P2 5ng/mL (2601=34432
b bbb ogodhoa byt b A A AS B A ey Ay
PDA-T2 5ng/mL (266]1=32128
iR ssrsbtapanbedgl o i At AL g AT Mt I b ity i atys]
PDA-X2 10ng/mL [316]=53472
9 st avupstvrfhiinioand
e TIC=25163628
T ™



(&8)

3H) ITky, ROBYHEH L,

RHRAR OERRMT TRHBRARCERRORESIE] (R 62 4

PDA-P2

KE EH LX)
BB E /L) 0.04 0.08 0.16 BH B R EE(ug/ke) 0.50 0.15
I EEX) 0.041 0.085 0.17 HHERE(ug/ke) 25  (wet) 10
EBHEFEE(SR) 00023 0.0020 0.0042 S E(ug/ke) 1.46 11
%t 51(Dn) 0.00165  0.00138 0.00297 BERESR) 0.123 0.552

0.00200 BRHEBROL) 0.387 1.735
BHREFD3) 0.00600 95%{= AR 0.247 — 0.850 1.110 — 3.817
EERFD10) 0.01999
RS ()
PDA-T2

KE EE &%
SR (ug/L) 0.04 0.08 0.16 BB RHEEE(ug/kg) 0.73 0.22
HEEX) 0.035 0074  0.161 AHREE(ue/ke) 25 (wet) 10
BHERZE(SR)  0.0022 0.0036 0.0056 S fE(ug/ke) 1.62 480
¥t 51(Dn) 0.00187  0.00286 0.00408 BERESR) 0.130 0416

0.00294 BHBFDOL 0.409 1.307
B H B R(D3) 0.00881 5% SR [ 0.261 — 0.899 0.837 — 2.876
E=2RFD10) 0.02935
RS EU(Fd)
PDA—-X2

KE EE &%
HEiRE(ue/L) 0.08 0.16 0.32 BB RHEEE(ue/kg) 1.6 0.49
HEEX) 0.069 0.153  0.352 BB (ug/ke) 5  (wet) 20
EREE(SR) 00063 0.0063 0.0140 S fiE(ue/ke) 237 6.8
¥t 5(Dn) 0.00540  0.00484 0.00935 BERE(SR) 0.119 0.324

0.00653 B HBRFDL) 0.374 1.018
B B R(D3) 0.01959 95%{S#H X [ 0.239 — 0.823 0.652 — 2.240
EZMRF(D10) 0.06529
T EABUF)

(FE9) EHEI— MY o DIHERANCY Z7unrAZ2 o AF2 ) —), BEUKODIETo
vFE4vas v T EIToTEL,, ARBRTHEALEI—FY v PDIEN,
PS-2 : Waters 7z KO FIEAFIN SOV ETHRMEORELTHE LRI —
Y P THIITERTE S,



[(#riE7 v —F v — ]

AREREH
OFEFh H
REGRE [ R WO Bk b
500mL, 20mL/min ¥V youihy 5mL Na,SO,
WEEVETR N GC/MS
TPCH-ds 0.1, g
X 2 [7]
WL bz | |
FASEEY AR e B K me M
500mL, 20gNaCl A¥#7 100mL Na,S0,
PNERRERR N GC/MS
TPCH-ds 0.1ug
(TR /;;%@a X 2
iﬂ:‘% . G e alr
R [ 70 258 &;% mooe T m o o
R& D
20g IN-KOH/EtOH 3000rpm  zj)-y 30 mL 3000rpm
50mL 1hr 80°C
|_ VR ik w® BIBI)=Ty7"
* BA. NazSO4 ey vdg
¥Rk 500mL, 20g NaCl ~%ty 10mL Heig
Hexane 100mL % 2 1 %7/~ 40mL Beis
5 %7Eh//a¥y 40mL %M
P’ PR AERN GC/MS

TPCH-ds 0.1ug



[AEMalbt] X 2 [d]

AR 3 i
A=W e LAl %;: MLy B TYN= M b 45 TR
20g 7¥b=p) ¥ 50mL 2 3000rpm l ~¥¥ 20mL
JEE D * ~
(43 hT i D]
1. REHR TRICRERO—FIZRT, (ISEE ; 0.1ug/mL)
-,% 4 DPPD
o
[
iy, W PDA-
o T2
Q
APDA-
X2
0 001 0.02 0.03 0.04 0.05
conc(ug/mL)
2. R B TN eI ERER
A Rk TTIER HEA JEH ER7)
ks fik (mL) 500 500 500 20g 20g
" PDA-P2 0.04 0.04 0.04 0.05 0.20
m ‘; PDA-T2 0.04 0.04 0.04 0.05 0.20
& PDA-X2 0.08 0.08 0.08 0.10 0.40
I E BB i 7 7 4 4
B K (%) ( ) NIZZEMREY
PDA-P2 90 (4.8) 115 (6.9) 100 (5.8) 58 (8.5) 77 (7.1)
PDA-T2 105 (9.7) 118 (7.8) 101 (5.5) 64 (7.6) 48 (8.7)
PDA-X2 103 (8.2) 119 (9.7) 100 (5.8) 46 (5.6) 36 (9.5)

AREWCBT 5 EINEY, EEMHETORBRTHS,
AR IR & B T B INELGERBR IS B\ T HEKICERIN L7z PDA-X2 0 EIXERIMEY MER 2 &

277,

3. OfEMERS Y —= U THRR
KUk 500mL 4% pH ISR L-%., EEHELRML., AV EIREREZ T
7o
ERFERE TRIORT, RE ORISR E T -7,
HEMEOBHES, pHE BV TECER L 2T,



#14

e 1 FFfEE£ %) S5H& (A (%) 5Bk (BFAT) (%)
WM B (ug/L) pH5 pH7 pH9 pH5 pH7 pH9 pH5 pH7 pH9
PDA-P2 0.2 100 106 105 10 98 76 33 93 82
PDA-T2 0.2 85 109 100 11 98 95 18 95 100
PDA-X2 0.2 88 110 100 14 87 84 32 85 97

4., 7 V—=rT7v7

EERUCRENOOMPKD I )V~ 7 v D), 70 ) PARVT Y IFAD T ATHE

YHEOEIREERD T,
SR,

7Y PRAATAEBNTCE%TE N EREAFT L2 0mL CIEFIFEN S

DR L, VI ATNHA T DIZBNTEE% T b EH~FY L 2 0mL~10% T+ b EH~

Y23 0mL T THRAIZEHLE,

Florisil PR [CkZBHN -V

100
E~ B PDA-P2
I f— _

& E 1 PDA-T2
& 60 N [1PDA-X2
8 i\
£ A
[ 40 —N =

N
20 — N = =
ﬂ i\
0 RO
AL R ﬁw e
& s
Silica Gel [Z&k BB HN 8-
100
. O PDA-P2

80 B PDA-T2
Z 60 O PDA-X2
#
=
& 40

20 Iﬂ&

. NLI LI ] |

OO IIP PP
& s &
d”’p{d’"/@i’ @‘gm‘ s“"y@“f;‘@@y@ @‘5”“@"@"’@

5. WHBEMED<vRARLY kL
M 1ICEMED~RARRT MLERT,

6. EBERBEDAIa<w /T A
X 2ICEEDED~ AT u= v T5 AERT,



7. SHEplO<w A u<w b T T A

B3 (—1, 2) IKIKk~OHEYEOEBRMEUTMESLIZ, M4 (—1, 2) Tk~
DR GG OEFMBERENRE 2, K5 (—1, 2) KEE~OXRYEOERME IR
¥, K6 (—1, 2) KED~ONRYEOBEMECHRMRALDR 7 a<w M7 L&Y,

8. ZnlUInAr ) —v T oFlDvARIaw T ARV ARAARYT MLV

Tal) PNl T LR BME SEDIBAE~F Y UIEKREPDA-P2;2 , PDA-T2;2, PDA-X2;
4 pgml)ZARL, EEROESRABOZ ) —0 7 v 7L ERROBEEZITo 2L 2 A, EULR
2 100%I2 72 HRWERENE U, K718 5%Ace/Hex50mL EHED~v A7 < 7T A%iR
T vA7 0w T AORNBHMEDO Y — 7 RPBN TV DRES#ER SN, (PDA-P2,
PDA-T2 , PDA-X2 ®» | T/RTE—7)

X b2T, BEPED~AZ n~v s I AR bW RN il ar—7 (DO | IZFT)
BRERENT, TN DD — 7 13AEDONEYE OHRFFREE O 1.5~ 2 FRERFNICERNL~Y R AR
MARKEHE L HLE LT\, HE—T DT RARARYT bVER 8 IZTRT,

O LEBER, MEPEL T ) UL OBMEROZRIC L VBT DONEHERT O
B, WHAE— F2 R LSRRI L 2881207k, RO LD CTEHEA Y — FEZRHEEY.
F=F AT LDy 7 FRREK UCRROBHE T, WHAY—FE2 18501
LD —2 LRI L S RBROENKTMREREORR L -7 OHBEABR LN, £,
T Y AKEEODRWERZ 2 Y OV h— Y v ¥ (waters, supelco 80D 500mg FiH)
THRATR, R REBINTREFRORRL 20T,

100 - T -
O PDA-P2
g0 | florisil mini-column
(Waters) B PDA-T2
60 -
O PDA-X2
40 —
20 —
0 00O 0 00 000 000
0
DHEX Smi @1%DCM SmL DI1%ACE 5mL @S5%ACE 5mL ®20%ACE 5mL
100 _ _ —
86
80 florisil mini=column — W PRA=R2
500mg S 64
(500mg Supelco) W PDA-T2
60 |— . —
48
O PDA-X2
40 - 36 —
20 - —
000 000 00 000D
0 i i . :
OHEX 5mL @1%DCM 5mL BI%ACE 5mL  @S%ACE 5mL  (B20%ACE 5mlL

PEDZ NS, HBEMEOY— 7 BROEANECH -2 —7 OHBICEL, HRWEL 7



1Y Pk OFMEEHPLT 2 ) DVOFEEIC X BEEIIH LN,

EREOHZPHMOMEMHICB N T HETEONHRT B0, ThENOX LW 2 ¥
TPDA-P2;1, PDA-T2;1, PDAX2;2 ugmLZAHL, EERVCEDREOZ Y-
Ty T ERIBROEEEITo7c & Z 5, PDA-P2 [\ TIXATR D 3 TR AHIE & RS BN L
100%IZ72 GR2WEERAE LT, B 91C 5%Ace/Hex50mL SHIRD~ R 7 a~ 75 AERT,
itﬁ%ﬁ%@2%ﬂﬁﬁk\%kﬁu<ﬁ%%ﬁkﬁwwvxx&ﬂFW®ﬁﬁnto:@v
ARARY MV ER 9ITFRT,

137> PDA-T2 & TF PDA-X2 128\ T, 100%DREINENRE L v — 2 RO B S B &S h e
not,

AR OBRRET DREN, MBYHEE 7Y DD T AL OEMIZE Z0ONEDN, BET S
TEHOUTORREREM LTz, 7RV INT T LIHEME L AR LAVRET, #ER0EERV
HRRID 7 ) — T v 7 L RBROBMERITVE B i 5%Ace/Hex Tk (blank-5%Ace/Hex & 7R
TIEXDOEE GC/MS THIE, Z 0 blank-5%Ace/Hex (235 W& (PDA-P2 ;0.6 1 g, PDA-T2 ;
0.6, PDA-X2;1.2g/mL) %#¥%MN#% GC/MS TRIEL. F#HEDO— 7 Bk EHR LT,

Z DfEF. blank-5%Ace/Hex TIIXMBME R UEL~ X A7 M EESVTFROE—2 bk
HEahnote, F¥— bR 10 (2) T5RT,

—77 . blank-5%Ace/Hex iZXt RYE Z WM L7 > 7 Tii PDA-P2 O v°— 7 ol 8 E . #
DIRFFRER O 2 FRNTBBlT RARS MBS E—2 BSRHEhi, Fr— 2R 10 (3)
WY, E—Z Rk, K10 (1) iZ7R7 blank-5%Ace/Hex % &4 L7\ VEREYE & 13 Rir -
TRY, AYWEPEE T VU D T AL OBEMEREFRS LL T Y DD T AL O
o7z 5%Ace/Hex & DIFTITRWT, ERBARREICAZ B 2 LAvREhiz,

(374 ]

AEZED, BEAKEPTueg /L. EERCAEDRB TRy gk g LA THEET S
PDA-T2, PDA-X2 R TXPDA-P2 DERSHVHNTETH S,
%#ijwmiﬁm\Wmm\ﬁm\ﬁgﬁwiwf\L%S%EM&Mén&#oto

KRERBHZB W T, RF2ZEERS O NBRERB~OFEHANTRETHL L EL S,

L LB EERCEDRECRAWE 70 Y P77 ) =07 v 7RBOWT I 8MED E—2
FERBELS 2D, BERCEEBLZRIETHABETEZ L B3H D, Z0ODEERUEDREHCR
T DEE LTI RTEORSIZIZE > TWARWEE L B,
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N, N’ —Ditolyl—paraphenylendiamine(PDA—TZ)

(PDA-X2)

N, NN —Dixyl—paraphenylendiamine
N, NN —Diphenylparaphenylendiami ne(PDA—PZ)
1. Flow chart
[water]
[solid phase extraction ; SPE]
water SPE elution dehydration concentration
500mL 20mL/min dichloromethane Na,SO,
S5mL
addition of IS GC/MS
TPCH-ds 0.1ug
[liquid - liquid extraction ; LLE]
X 2 times
water extraction dehydration concentration
500mL, 20gNaCl hexanel00OmL Na,SO,
addition of IS GC/MS
TPCH-ds 0.1, ¢
. extraction — to *
[sediment] X2 times
i extraction ultrasonic i . ultrasonic
sediment ) centrifugation|residue centrifugation
in alkali extraction extraction
20g IN-KOH/EtOH 3000rpm  EtOH 30 mL 3000rpm
50mL 1hr 80°C
J_ extraction dehydration centrifugation clean-up
* mixture, NasSO. Florisil 4 g
distilled water 500mL, Hexane 10mL wash
NaCl 20g 1 %acetone/ Hexane 40mL wash
Hexane 100mL X 2rimes 5 % acetone/ Hexane 40mL elution
oncentration addition of IS GC/MS

TPCH-ds 0.1ug



[fish] X 2 times

ultrasonic
fish extraction _ ‘—‘ centrifugation acetonitrile’hexane
— extraction
20g acetonitrile 50mL 3000rpm lhexane 20mL
to % of sediment-chart
2. Abstract
[Water ]

(Solid -Phase Extraction) Adsorption was carried out by passing 500mL of the sample water
through the cartridge (Aqusis PLS-3JR : GL science). The extract was eluted with 5mL of
dichloromethane. The eluate was dehydrated with anhydrous sodium sulfate, and
concentrated to 1mL using the TurboVap LV with nitrogen-gas. TPCH-ds was added as an
internal standard to the resulting concentrate , and 2 4 L. was then injected into the GC/MS
for determination.

(Liquid - liquid Extraction) 500mL of water sample was put 20g NaCl (except sea water) ,
and was extracted with hexane 2 times. The hexane phase was dehydrated with anhydrous
sodium sulfate, and concentrated to 1mL using the TurboVap LV with nitrogen-gas. TPCH-ds
was added as an internal standard to the resulting concentrate , and 2 ;4 L was then injected

into the GC/MS for determination.

[Sediment]

20g of the sediment sample was collected into a centrifugal sedimentation tube, 50mL
alkali solution (IN-KOH ethanol solution) was added, and was extracted at 80°C for 1 hour.
The tube was ultrasonically treated and then shaken, and centrifugal separation was
thereafter carried out for 5 minutes at 3000rpm. The extract (ethanol phase) was
subsequently separated off, another 30mL ethanol was added to the residue, and the
preceding process was repeated. The extracted solution was combined into a 1-litter funnel
separatory containing 500mL of distilled water including 20g NaCl, 100mL hexane was
added to the funnel, and the funnel was shaken and then allowed to stand. The extract
(hexane phase) was subsequently separated off and another 100mL hexane was added and
the process was repeated. The hexane phase were combined and dehydrated with anhydrous
sodium sulfate ,dried by addition of anhydrous sodium

sulfate ; this was followed by concentration to 1mL using TurboVapIl with nitrogen-gas,

and followed by subjecting to clean up by Florisil column chromatography .The eluate was



concentrated preceding TurboVapIl, and TPCH-ds was added as an internal standard to the
resulting concentrate, which was then injected into determination the GC/MS for

determination , as for the water sample.

[Fish sample]

A fish sample of 20g was collected into a centrifugal sedimentation tube, added 50mL
acetonitrile. The tube was ultrasonically treated and then shaken, and centrifugal separation
was thereafter carried out for S5minutes at 3000rpm. The extract (acetonitrile phase) was
subsequently separated off, 50mL acetonitrile was added to the residue, and the preceding
process was repeated, 2 times.

The extracted solution was combined into a 200mL funnel separatory , and was washed
with 20mLhexane.The washed acetonitrile phase was put into 1-litter funnel separatory
containing 500mL of distilled water including 20g NaCl, 100mL hexane was added to the
funnel, and the funnel was shaken and then allowed to stand as for the sediment sample..
The extract (hexane phase) was subsequently separated off and another 100mL hexane was
added and the process was repeated. The hexane phase were combined and dehydrated with
anhydrous sodium sulfate ,dried by addition of anhydrous sodium sulfate ; this was followed
by concentration to 1mL using TurboVap I with nitrogen-gas, and followed by subjecting to
clean up by chromatography using Florisil. The eluate was concentrated preceding
TurboVapII, and TPCH-ds was added as an internal standard to the resulting concentrate,

which was then into determination the GC/MS for determination , as for the water sample.
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N, N/ — ) h7h . Agilent
FYA) — 500mL 20mL/min ¥ Jwrjijy 5mL h7hE T 26m
225 — > | @ WHEMHIE WNE : 0.2mm
ezl Lt % BOE : 0.33 4 m
o 3 v | [AKEBE [ e ] B
B HBR 5
- e [XE] ug/L
wHETRN GC/MS
S [ H] TPCH-ds 0.1ug E®E %~ | PDA-T2 0.009
2 Nos Py P PDA-X2  0.020
—Fxv) ESTRREE [ TSR [, R
V) — 8T Re D
= 20g IN-KOH/EtOH 50mL 3000rpm
vVoUT X 2 [g]
S ¥
— PR
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N, N —Di— (4—tolyl) —paraphenylendiamine

A & (¥R

5 F K C20H20N2 I 7 T B [ 288.29

C A SHB&EHKE 27417-40-9

GC/MS S

- fEFAB#FE  GC; HP5890II., MS ; JMS-AMII 150

« fEM% 7 2 SUPELCO eQUITY5 (& & 30m PI£Z0.2mm FEE 0.2 um)

- A7 AEE 50 C(Imin)—30 °C/min—250 C—5 °Cmin—280 ‘C—
30 °C/min — 300 °C(5min)

- HEAREE 200 C

- AR 2uL

« AV3-7:-2BE 250 °C

o X4ITH A He (Ji& 1mL/min)

« TEAKFE A7 VyMAW =Y 44{A  1.5min)

- (FVRIREE 2
- {A/LEF 3

30 C
00uA
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BP=286.00(193408] TIC=680242 RT=00:14:56.55

100 %
. 2808
50 %+
] 180 235
m . [t
50 100 150 200 250 300 340 400
Mass Intensity Int.(%)
50 14208 7.35
51 18432 9.53
66 6256 3.23
72 14528 7.51
71 8192 424
79 9632 498
82 8768 453
84 14336 7.41
108 6448 3.33
119 8000 414
144 13504 6.98
149 8704 450
153 6176 3.19
154 14464 7.48
156 17024 8.80
161 6592 3.41
168 5984 3.09
180 16160 8.36
181 5888 3.04
183 12160 6.29
255 20640 10.67
283 6528 3.38
287 20944 10.83
288 193408 100.00
289 106368 55.00
290 17728 9.17
325 6240 3.23
346 6400 3.31
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N, NN —Di—(35—xylyl)-paraphenylendiamine

Bl 4 (FEFE)
5+ A C22H24N2 | 5 T B 1316.44
C A S B && 5 7029-05-0
GC/MS  HlESft
- [FHAMFE  GC; HP5890II, MS ; JMS-AMII 150
- FMAZ A SUPELCO eQUITY5 (& 30m PR 0.2mm B 0.2 4 m)

HZ HRE 50 C(Imin) —30 °C/ min—250 °C—5 C,/min—280 °C—

30 C/min — 300 °C (5bmin)

HEARERE 200 C
- HEAER 2ul
© Av3-7-2BE 250 C
« ¥Y7HA He (¥i& lml/min)
- EAKFE A IyNWAKW =Y 445 1. 5min)
« fAVPRGRE 230 °C
« AXALEH 300 A
B & X
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OO
N N
H,C ./ “\CHj,




BP=316.00[379584] TIC=1459248 RT=00:15:57.55

100 %
4 316
50 %
. 195
_| 4 ||1_Ir|” i | l F!ll ! .]'.l'. i ..IIJ‘.,.. . P
il PR e A e P | | bl |
50 100 150 200 250 300 350 400
Mass Intensity Int.(%)
54 15840 417
55 12928 3.41
65 12192 3.2
73 16384 432
77 22976 6.05
79 29408 1.75
86 63488 16.73
103 15744 415
136 14176 3.73
142 15832 417
143 17120 451
158 35968 9.48
177 17664 4.65
179 18176 4.79
180 31424 8.28
181 29152 7.68
182 13080 3.45
194 45824 12.07
195 59712 15.73
196 13920 3.67
208 34816 9.17
211 39584 10.43
315 14688 3.87
316 379584 100.00
317 262304 69.10
318 45680 12.03
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N, NN —~Diphenylparaphenylendiamine

Bl % (EE)

S A C1sH16N2 lﬁ F OE |260-34

C AS%REERS 74-31-7

GC/MS B ESft

- fEFHEERE  GC; HP5890II. MS ; JMS-AMII 150

- EfI S A SUPELCO eQUITY5(HE & 30m AR 0. 2mm  fE/E 0. 2 4 m)
77 AEE 50 C(Imin)—30 °C/ min—250 ‘C—5 °C min—280 ‘C—

30 °C/min — 300 °C (5min)

HEARRE 200 °C

- AR 2ul

o A3-7:-2REE 250 °C

o X)TH A He (JE&E 1mL/min)

« HAKFE A7 )ybAW =Y 8{A  1.5min)

- {A/PRIREE 230 °C

« {A/LEW 300p A

B & K
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BP=240.00[743168] TIC=2547277 RT=00:13:12.26

100 %

| 260
5[] os_|
i 183
146
‘l._q,]..[.” el | cd JA ) N |
T | il BT M il ISR T ] s 1 I "I""| ]
50 100 150 200 250 300 350 400
Mass Intensity Int.(%)
51 90112 12.13
52 32896 443
63 31072 418
65 23488 3.16
65 50304 6.77
77 98880 13.31
83 35328 475
84 67584 9.09
86 30720 413
128 56000 154
129 47792 6.43
130 65888 8.87
154 31296 4.21
166 66000 8.88
167 186208 25.06
168 56640 7.62
181 28960 3.90
182 43464 5.85
183 209152 28.14
184 43904 5.91
259 41344 5.56
260 743168 100.00
261 279424 37.60
262 41088 5.53
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N /> _ Uyn) —I85— — N0 I _
2 4 N, N — (4—RUA) —R5—T 2= T7 I (PDA-T2)

B e FREE 7 n< s 75 74 (HPLC 1)

BIERER log Pow = 3.60

HEEEK 3 [a]

RIE L £ DOME HER
(#R)
BT S

i
HP1100

Z
5 4T % Hs g N CH,
#5 A : Imtakt Cadenza CD-C18

PN 4.6 * £ X 150mm
WRHER : 20% 3 7KAH ) —)v
¥ & : 0.7mL/min.

T OB E
Z7 & 7 —VIKRFEARBEBBEEMOEEYNE (B, Tue ¥ p,p-DDE,
~FP oY) KN, N/ —P— (4—F ) —R5G—Tx=L o PF7 IV
ORFRFMZRE L. EEYE O EAEREFREOBZE) b B E OSEREEZ KD
12

BRI DR
BEEYEZ T = I AVIZHEREL, 20 gmL OWRERB LT,

e #E £ (og Pow)
BAEE 1 2 3 4 EHE [EERE
AEE1| 3583
BIsEME2 | 3598
HIEE 3| 3610
EHE | 3.60 3.60 0.011

% DA
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PERTE B n-Z 7 % 7 —NKG AR

. S — S0 S - - N D I _
(A N, N O— 3,5—FTIUN) —NRNF—T =1 P T I (PDA-X2)

ek mERE s n< 77 7% (HPLC iE)

HlErt R log Pow = 4.41

HlEE%% 3 [A]

RIEL T OHE BER
(B
s o &
4y BT B R
HP1100 HsC CH,4

a8 & H v
#15 A : Imtakt Cadenza CD-C18 N_Q
H%% 4.6 * B X 150mm
VB : 20%EKAZ ) —v 3H CH;
# & : 0.7mL/min.

IHTEOHRE
Z7 B ) —NVIRPERBBBENOEEHE (¥, TrEX ¥, p,p-DDE,
~FHrsunX¥r) FBEN, N/ —2— 3,6—FVIN) —RF -T2V P73
CORBRRZAE L, EEHE OSBRI RRHE OB b BB E O3 EREE R
Oz,

BRI OFREL
BENEZT7 b= ) VAL, 20 ug/mL OBEKREFR L 72,

HlE#E R(og Pow)
B@HES | 1 2 3 4 FRE e
AISEME 1| 4480
AEM/2| 4392
HEMW3| 4.364
Fi9iE 4.41 4.41 0.049

Z Dt




Pt
SRS | RS S EE AT
PERIEE n-A 2 & ) — RSy EAR S
(R4 N, N —P7x2=0—R5—T =17 I (PDA-P2)
BB BERE s n< b7 7 (HPLC k)
HIERE R log Pow = 2.79
B E1%k 3 [A]
RIK L F Pl =R

(BR)

o & B

i H H
OO0
a0 &

J17 A Imtakt Cadenza CD-C18

VEHER : 20% KA KX ) —
# & : 0.7mL/min.

SINTEEORE

NEE 4.6 * £ X 150mm

A7 & ) —NVIKGEBRBHBEMORERNE (¥, Tue ¥, p,p-DDE,

~EHIaaR ) RN, N/ — V7 2=0—R5F—T 2= P73 2 DR

MZRE L, BEDEOSEREARREOMEN S B ME OSERGEERD T,
ERERR OB

BEMEZEZT 2 =) MCEMBE L, 20y g/mL OBEKEZRB L7,

A EHE R (log Pow)
BREES 1 2 3 4 EHE ([EERE
RIEE 1 2.788
RIEME 2 2.789
HAIEME 3 2.789
8 2.79 2.79 0.0004 |
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