e RS RR LA A FE e v S —

A TFabLFrI7Hx LY

Isopropylnaphthalene (IPN)
(Bl 1-AFLFALFTTHLY) .

O N A= =% A B4

Diisopropylnaphthalene (DIPN)
B4 vA (1-AFLxF)N) FT7FLY)

(B35)
KA Y TFa NN FTE LY (FE1)

Triisopropylnaphthalene (TIPN)
ML PUR Q-AFNZFL) FTHLY)

[x&HE o]
CH, e CH,
CH H CH
0| OO0 Q0
CH; CH,.) 2 CH,.) 3
IPN DIPN TIPN
Cas.No. Cas.No. Cas.No.
1-IPN 6158-45-8 1,3-DIPN 57122-16-4 TIPN 35860-37-8
2-IPN 2027-17-0 1,4-DIPN 24157-79-7
IPN 29253-36-9 1,5-DIPN =

1,6-DIPN 51113-41-8
1,7-DIPN 94133-80-9
2,3-DIPN 94133-81-0
2,6-DIPN 24157-81-1
2,7-DIPN 40458-98-8

DIPN  38640-62-9
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[ b ZrotER]

| o ERE KTAREE
i | S (C) (Pa) (mg/L) LogPow
1-IPN | 170.25 - - - -
2PN | 170.25 268 . 3 :
DIPN 21233 | 301Y2 | 0.0620(18°C)"? | 0.18~0.447 4.90*
TIPN 254.40 . - : :

*Hazardous Substances Data Bank (HSDS), U.S.National Library Medicine (1996)

(=, ]
DIPN :  (Fth) HFIBCIRERH~0 B L FFOIEE, 1SILEMW THIE L IEEAH
R, 2ERAEME (LDs) @ 7 v M 5000 mgkg, <= 7 X 3400-5100

mg/kg? ' ®, LCso : Orizias iatipes (& A& H) 4.5 mg/L. (48 h) (toxic iZ3%

)
(F38) BB RAEER, Py R Y VA AL % IRGER Y = —DJFE
BEEarFro—AiEgE?, RVoF Lo 72 0— MBS0 FEE R

§1 4 #r i

(1) ZHrsieE
(EHE) 878 (10g-dry H8Y) 27 P RU20%~FH U EFT7E M ICE VIR
& BEREHH L, ~FY CEET S, ENVIM-Carb 7 — b U v U R OERBTRMN
WLV 7 V=07 v LT RIC, NIEBEYEZNL T GCMS-SIM IEIZEVERT D,
(W) REDFAAUAFE 10 g-wet Z1MKOH/T % ) — WZ XD EIRT VY 53 fiE
L. ~FHACEERT 5, ENVI™M-Carb I /PSA 71— b U » ¥R ' HF BOND ELUT-SI &
— MU oL 7 V=0T o P LRI, WEEEYEZHINL T GC/MS-SIM #Eizk
DEBT D,
(2) A¥ - &E
[RK]
2,6-DIPN (>99%) : B b
DIPN : BT & ORFERIBHER CEAEMEN LD (E2)
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2-IPN (>95%) : HI/LRH

1-IPN (>85%) : HI b (& 3)

~FHF a0 (599%)  NEEME (E4)

XL BRI - PCB B (5000 f5IRHE)

T by A - PCBRERA (5000 FEiE)

T & ) —)b: FREEIK - PCBRAEBA (5000 fE#=HE)

KERAE A Y & CRLIR)  REERRR

K [l N Iy VNI 5 328 2 aw gE

Fhvo RERER (ES)

R CR) : RE—R&

2V =T oTHh—r v

- Supelclean ENVI™-Carb SPE Tubes 0.5 g, 6 mL : SUPELCO 3 (7% 6)
. Dual Layer ENVI™-Carb I1 /PSA 500/500 mg 6 mL SPE Tube : SUPELCO $¢
- HF BOND ELUT-SI, 500 mg 3 mL : VARIAN #!

[REOREN - Fik]

IPN % O} DIPN i3, HEHEERBEIZDRWETH I, REINLBRVIOIIWDEK
WREET D, ~FF7oorBr O LFEE-EEELEREO 7 v
KENTEHDTHDHID, BB+ EET D,

[88R] GE7)

A5 AR 50 mLE®ILE . 300 mL 43—, 100 mL B—X—, 50 mL 477 A
Bl Y)Y NRAYV—LERy 200 mL BREE

BREDFAY—  AERBOFE VT A XA D,

"L 558 (SR-2w : TAITECHY) : k& HICHWD,

BER LSS (ASONE #) : 8EFEMHICAW2,

=% H ARATITSE (TurboVap Il : Zymark #) @ IRFEIZAV 5,

BOATHER - RB S HEIROSBEC AW D,

(3) ZHrHiE
[REHDIRIE UHR ]
Y [LEWERERE IR 2EHRBUC hic > CORBFH] 1T#D,

(2Bl DAL ]

(EE) JEE 20 g-wet (10 g-dry 1HY) % 50 mL LB IZ AN, 7% k20 mL &0
2 TIEL 5 ROBEERMHE FhZh 10 51T 5. =L5HE% 2200 rpm T 10 7fH]
T HHE B~ F 2 20mL & 5% LT R D U AKEEIKR 200 mL & 3T 300 mL 7y
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"oa— M8, FE, EEIZ 20% XY U587 % b 20 mL #2002 CTHIHERE
2TV (F 8), K Z e — M, 10 SMOIRE 2128V, IRWE %~
FHAERIAL, FERICAFVUEL 100 mL B — D —I240RT 25, #B0iRL, ~
FY 2 10mL IZ XV ERFRBEEZ TV, ~F YU BE2 AR D, AT Y vak
Nz TREZK L. 200 mLBREEICE LAN CTERRKAMATIZE D 1 mLICEBHET 5 (E9),
(W) FETFTAF—IC XY BEDF A X LI-ARE 10 g-wet % 50 mL EmILEIZA
. IMKOH =% ) —/VIE# 30 mL 2% CERT—BRE L7 /VH U SR 2, i
B, BE O RUOBETERREEZZNZN 10 51T 5, ELO0BEZ 2200 rpm T 10 4y
TV, B EZ~FH 2 20mL & 5%HT b U & AZKEEHK 200 mL & 3612 300 mL
e — MZBT, BE. AN 20%~F YV &/ =5 ) —L 20 mL 22 TR
£ ROBEREITV, B 0oBRICHHEEZ oK e — MIBT, 10 0H0REE 912
X0, XBMEE~F T UICEREL, BERIZAF T UE% 100 mL B — 7 —IZ45H
T5, BVIEL, ~FH 2 10mL 2 L Y EFBIELITV., ~F VU EBe2AbY2S, &
AKEREET B Y 7 AN ZTHIK L. 200 mLEMEE ICB LA TERRAMATIZEY ImL
IZIRAET 5o

[FBhR OS]

(EE)

FHOANFHL 20 mLICEY 2T g9 =07 L= ENVIT™MCarb (7 10) 2R
HLU-HMBHERERENL, A~V 15mL I X VIEHT 5, EHIRIZT 72 20 il 2R
ML, EFRMAFTITEY 1 mLIZRMET D, B LS8l % 0 % C At 3803
5 (FE1D, MIEREERIET 2 EEBLERATLIOT, EALRI R ETHRMT
%, WRIZ. PIEEHERSTR (HCB-2Cs0.5mg/L) 20 pL 2L T 1 mL OERIZ L., R
WBET 5,

(8] (HF12)

V=T v 7P H— Y » Y% ENVI™-Carb/PSA, HF BOND ELUT-SI (£ 13) @
JEWCHHE L, FO~NFH L 30mLIck YV arFTora=r 715, A L7-HHE
PH—RNY) o DIZHRML, ~FH o 15mL ic Lk 0T 5, BHEIBICT 2 20l %
WML CTERRMTICE VBET 5, PERERIK (HCB-"Cs 0.5 mg/L) 20 puL Z ¥
LCImLOERFICL, B E 5,

[ZZRBRIE DR
Atz iA i [REtornedE] RO [RUBHEORR] OBt THRIEL., /56
N7 REHE 2 ERBRIE & 5,

[{Zrek DFRRL]
2-IPN % T8 2,6-DIPN50 mg % [EREIZAEER Y (BA#F 34D . hFh 10mL £2&7
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T A AN, ~NFY R DR SEC 5000 mg/L OIEERKEERT 5, M,
BEOHRREY 10%LLTFIZTE AMOFHESRZTAVTS L, BERBEZEZNEN
100 pL Z0E L., ~F %> 50 mL (2R LT 2-IPN & 2,6-DIPN OEAIEERK 10 mg/L
YRR %, 10 mg/L DIRAERER % 100 pL YER L, ~F 42 10mL IZ&AR LT 100
pg/L DIRAEER Z1EKT 2,

PAZHEYE 1L, HCB-"Cs % 50 mg FEER Y . ~F V> 10 mL (Z¥5f% & 8C 5000 mg/L
DFREERT 5, JFIKE 1 mL 9B L, ~F Y 50 mL IZAR L CPREERERERR 100
mg/L Z1ERT 5, 100 mg/L OPIEREEAR % 100 pL /0B L, ~FH 2 20 mL IZFHRL
T 0.5 mg/L OPIEERIKR 2 ERKT D,

REFEF R MEER AIRUEHZ, 1-IPN R OVEME @ DIPN (KSK-280) % 50 mg FEELY . %
NENA~FH 2 10 mL IR S4BT 5000 mg/L OFHEEVERRT 5, Bik% 100 pL &
BL. ZFN~FHP 2 S0 mL IZHIR L TENZEN 10 mg/L £ 92, EIZ 100 pL 43
BL, ZRNZNA~FY 2 10mL 27 LT 100 pg/L &35,

[AIE]
(GC/MS &) ¥
il FABE A5 6890N (Agilent Technologies)/ Jms—Q1000GC K9 (JEOL)
T I Supelcowax-10 (Polyethleneglycol) (30 mX0.25 mm X 0.25 ptm)
SR 50 °C(1 min)—20 ‘C/min—100 ‘C—5 “C/min—210 C—20 C
/min—270 “C(1 min)
HEAF A7V kLA (1.5 min)
EAR 2 UL
BEANRE 270 C
Xy ) 7T —HAPE 1.2 mL/min
A A AL ET (A A AbFEHE 200 pA, A A ALTFILF—T0 eV)
A A PRIRE 210 °C
A B —T = A RRE 240 C
MitE—F SIM
xtRWHE ERAA FERAA

IPN 170 155

DIPN 212 197

TIPN 254 239

HCB-"C, (PIZHEM'E) 290 =
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(FREHR)

RERAEERIE, 1 mL /34 72 100 pg/l OIREEHER % 1 pg/L 725 10 pg/L
WA E2IZEML, 0.5 mg/L OPIEERKRZ 20 uL B L TAFH 2LV 1 mL
23 %,

PIZENE O EIRMUTZEET Z v 7 &9 T, 5 BEU OB ERREERIK
2uL % GCMS IZEALTHITT 5, W7 I 0 7 MO I3HHRWE O — 7 PR &
NenWZ L 2HERT 5, EEMEOY— 7 B2 NIEEMEO Y — 7 HE CEHlo -1t
FEME L. MERONEIE T2, S LIRERAIBERRICE INIZENE DR
EixNEEHDEORE TEl > A REROMENE 775, EA(TITR2 LT, B/
BV, FEEZRAT I ROBEBREZER L. BERROEFELSR () Z2HET
2. FERIT, 0995 ULTHDZ L2 WHRT 2, FHERICBITIRERDOES Y
HEL, MERENEIS%UTTH D Z & 2RI D,

(E&

HEHIE 2 uL % GC/MS IZEA LT 5, REFFRFRIMZEA Y 7L oRIEIC X
v . IPN & T DIPN O EZMEEZRIET 5, IPN LT DIPN OEMEEIT, MS OREN
IFIFR L TH DD, B L7 IPN RO DIPN OZFNFhno ik s HCB-Bcsn e
— 7 AL B, 2-IPN KT 2,6-DIPN ORREMRZ BV T EIEROIRE % NIZHEY
HOBRETE -t (R) &R 3,

REOCHEM)
B BMEEDORB A DBRE Cisomer JEH ng/g-dry, £ ng/g-wet) ZRAUZ IV EH L,
IPN 3 L U'DIPN OREIL, ZNENRE SN2 X TOD Ciomer DEFDHRD B,
Cisomer = (Risomer = Rtant) * Q/V
Risomer : TREARD 63RO T FEHE H O BMRIRE 2 NIEEMEIRE CEHl- 72 bt
Rytanie : B DRD 12T T o 7 3B O RMARRE 2 WIZEMEIRE TEl > 72k

QO : REHFRIZEM U= NIZEERNE DR (ng)
V. elE& (EE g-dry, £9 g-wet)

ARPEIE-ToH . UTORELZERT S,
=10 (ng)
V=10 (&' g-dry, £ g-wet)
RSN _
Cisomer '=Risomer X 1 (Eg ng/ g-dl'y, éi% ng/ g-Wet)
T D, '

(EBEMRH TR (IDL))
RKESWIZHAWZ GCMS D IDL 2 FTRITRT (F 14), 7B, 2ZfEL L CEME

IZEERIL7- IPN, DIPN ROVTIPN 2 B WCEE L7 IDL bRT,
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IDL B E BRI E IDL REHAEE

WH (pg) (g—dry, g-wet) (mL) (ng/g-dry, ng/g-wet)
1-TPN 0.27 10 1 0.013

2, 6-DIPN 0. 28 10 1 0.014
IPN ~0.35 10 1 0.017
DIPN 0. 47 10 1 0. 023
TIPN 0. 90 10 1 0. 045

(RIEFEOHMH TR (MDL), EETR (MQL))
AREFEC BT ZBRHTRECERTRERKIINT (£ 15), 2k, £FHEL L
TR ICH R L 72 IPN, DIPN X ' TIPN Z AW THEE LB TRECEE TR

T,
(EHE)
e E RICHE MDL MQL
g (g-dry) (mL) (ng/g—-dry) (ng/g-dry)
1-IPN 10 1 0.12 0. 32
2, 6-DIPN 10 . 1 0.18 0. 47
IPN 10 1 0. 16 0. 41
DIPN 10 1 1.1 2.9
TIPN 10 i 0.82 2.1
(%)
e 18 LN MDL MQL
i) (g-wet) (mL) (ng/g-wet) (ng/g-wet)
1-IPN 10 1 0. 08 0.20
2, 6-DIPN 10 1 0.10 0.27
IPN 10 1 0.15 0. 38
DIPN 10 1 0. 60 1.6
TIPN 10 1 0.52 1.3
T

(FE1) TIPN HESPTRINTE LT, TEREBAFTE hoTelzh, %5
BELE LCE# LT-, B, ARETHW TIPN IT@E Y2 ¥ —TH
MECEMLEZLOTHEN, AFTIIRHATH D,

(7£2) KSK-OIL280 (##Wf7 7 = v 7 AR OBEAER) REZFEMHTIE &
W, T Tk, BMEICKER L DIPN R 2R LTz,

(#3) 1-IPN ORERER ORERIZRAW S, 2-IPN OERIZiE, 1-IPN 28 2~5% R E &
FNTWBD, ZNNHLRFFFRFEIZHER LT LW, bBRAIZ, 1-IPN O
AL 2-IPN 2 I5%RRES TV 5,

(#4) HCB-PCs DRI DIPN &<, EEA 42 290 1T E L —2 H 407720
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(7£5)

(7£6)
(1E7)

(1£8)

(H%9)

ZEMBPEICRAT, HCB-PCs DRV IZT 2T 7T v -dy (EBA A
164) ZANTHLEIWVWDE, RERBZAET DL~ N 7 RAOEEBIZL Y E
— 7 MREL RHEMBH D,
BAEEOEER LD, F—_—L LTTAVHDIWNE ) T 2HMT 5,
Fh R ) FUNRTFITENTHERWE, ZO%HAIT, ERTAKRE 1T
R 2R E L2V K D ITER T 5,
Bond Elute Carbon (500 mg, 6 mL,VARIAN #) ZH\TbH X\,
DIPN (I— IR BRE T Thie 2 L Z AIZHAET D72, ALERRC /5L
FZIFR0T WY, F7, BMAC— 7 PRMEMIZ L IBEEZITIEAND
b, FD®, FHBEINTAEBERL, TOERRMGEEDRW L%
BT 5, EREHO DIPN i3, 10 ng DA —F—THRE SN D720, BIE
T B Ing A—F—LTIZTDIENREE LY, S, HiziZ TPX®
BOL Ry v Fo T A — P T IT—HI ) Y (Agilent &) |Z DIPN O
BURNHERINT, VY v POERIITIT Uy —IZOoWNnWTNET 70 F
TINEREREEZ LN, EEEBDVIRLTHORETE o7, £ T, 7
TaYFy TRONTNRENS Y Y (HAMILTON #) ##HA L7z, B
o NF v AITIBRER o7 Treff O L DA ER Lz,
DIPN [Z#BtE2MEV2 8 (log Pow=4.90). 7 b v K D ERREDO~FY %
SHSEDH L CHRESENAE L, 7 ol g 2 B4 L E
RIT 50~60%ThH - 7=Dizxt L, 2 [ B OMEEEEIIC 20%~F o F /T &
o ERAVD ERIRERD 70~90%iZm L7z (F 1),

£1 HhHEEI & OEITE

Recovery(%)
Solvent IPN DIPN TIPN
1E 8 Acetone 20mL 50 49 28
2l 8 20%Hexane/Acetone 20mL 17 33 42
3E B  50%Hexane/Acetone 10mL 4 7 6
total 71 90 75

(<IN E - 100ng)
EURESE T T 570 BiEREIcn—4 U —= SR L—F 3 EA L2 Y,

(#£10) ENVI™._Carb I, ~F %> 15 mL TIPN,DIPN RO TIPN #&EHT 5 (£ 2),

ENVI™-Carb {Z %, DIPN OELRH LN, ~F P 20mL T2 T 4 ¥
a= VT RTRD I ETCRABIIBRETE L,
%2 ENVIMCarb h— U v OB H AT —

ENVI™-Carb B ER%)

Hexane(mL) IPN DIPN TIPN
5 49 81 85
10 31 5 1
15 3 0 0
20 0 0 0

— (% NE:100ng)
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(7E11)

(F£12)

(¥£13)

(HE14)

SR TEILE I AN, BB AN X TR E S I X DI L, 22K,
TEr AT UDIBICBHBRLEZLOEZRAVD, BNZIL, EESETHE
WOREINRAY — I D BT 5, ARIC K 2 A1EEEEZTT2 5 L [ IPN,
DIPN % O\ TIPN OEIUTZED 10%RERD T 5, 72, 50 HGE ng O DIPN
MEHENEED, arZ2IbBEENn5,
EMRBIOIEEWRECAD R T2 b= MU venFH o oEIL, PN, DIPN
K OTIPN D572 Y OB BT B SN TeDEA Lk o7z,
VARIAN #.o High-Flow >V —X (HF-SI, HF-C18) i, DIPN O{FLEA~F
IV ERICHRETE, ~F P 5mL TIPN, DIPN & TIPN 28 R4F
(2B T X 7=, BOND ELUTE-SI (500 mg 3 mL) 5% U BOND ELUTE-C18 (500
mg 3 mL) &, ~F P> 30mL THH L TH DIPN OIFLENRETE 2o
T

FEEBRHTR (IDL) %, {LEHEREEEFREOFS & CER 1743 A)
WKt~ T, RK3IDEBVHEHLE, F7=. BMEICHER L7z IPN, DIPN &
UTIPN ZFAWT, 5Eh22eToORMEEEZAEH L IDL 5 H L,

#3 MEERHTRIDL)OE H

LR [-IPN 26-DIPN PN DIPN TIPN
Bl (g—dry, g-wet)’ 10 10 10 10 10

EAGERE  (ng/mL) 0.38 0.20 1.0 1.0 1.0
AEHABRIEE  (ng/g-dry, ng/g-wet)]  0.038 0.020 0.10 0.10 0.10

T #ik B (mL) 1.0 1.0 1.0 1.0 1.0

EEEAE (pL) 2.0 2.0 2.0 2.0 2.0
e 1 0.26 0.21 1.1 1.3 0.79
FEI2 0.31 0.23 1.1 1.3 0.73
FEE3 0.37 0.18 1.2 1.4 0.84
it R4 (ng/mL) 0.29 0.25 1.0 1.4 0.89
FERS 0.33 0.23 1.2 1.3 0.84
g ) 0.31 0.28 1.1 1.4 1.09
fE 7 0.33 0.18 1.1 1.3 0.94
R (ng/mL) 0.317 0.224 1.11 1.35 0.88
E (7S (ng/mL) 0.034 0.036 0.045 0.06 0.12
j15) (ng/mL) 0.13 0.14 0.17 0.23 0.45

IDLFAEHARE (ng/g-dry,ng/g-wet)|  0.013 0.014 0.017 0.023 0.045
SN 5 4 5~ 7 2~5 2~8
Ccv (%) 11 16 4.0 4.4 13
*ICH T g-dry, Wit g-wet *r¥otal DS/NITRMERT LIZ RS

**¥IDL=t (n-1,0.05)%on-1%2

(1£15)

BIEFEOKEH TR (MDL) ROVEE TR (MQL) 1%, MEFHEIREER
FTEOFSIX] (B 17HE3A) KW, R4DLEBYVEHLE, . &
WHEE|ZHERL L 7= IPN, DIPN R OTIPN # W TC, 822 TOEMEERE S
2+ L7 MDL X O'MQL # & H L7z,
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K4 JEFEOKRHB TR (MDL) KTCEETRMQL)OEH

T G 1-IPN 26-DIPN PN DIPN TIPN
EER e (g-dry) 10 10 10 10 10
EAERE" (ng/mL) 1.8 = 4.0 - 4.0
REHEERE  (ng/g-dry) 0.18 - 0.40 - 0.40
453 L STH N (mL) 1.0 1.0 1.0 1.0 1.0
EBEAEAE  (uL) 2.0 2.0 2.0 2.0 2.0
H{EBL (ng/mL) 0.0 0.0 0.0 0.32 0.0
M (ng/mL) 0.0 7.0 1.1 32 8.0
) 1.9 6.9 42 35 10
FER2 1.5 6.4 3.8 30 7.8
FER3 1.4 6.8 4.1 29 9.1
TERA (ng/mL) 1.3 6.7 3.7 30 11
TERS 1.4 5.5 3.6 26 6.1
TER6 2.1 6.1 4.5 29 72
FERT 1.3 6.3 3.3 28 12
P (ng/mL) 1.56 6.39 3.86 29.46 8.98
EHERZE (ng/mL) 0.32 0.47 0.41 2.9 2.1
mDL" (ng/g-dry) |  0.12 0.18 0.16 1.1 0.82
MQL"™ (ng/g-dry) |  0.32 0.47 0.41 29 2.1
S/N™ 5 5 5~7 0~5 0~5
Ccv (%) 20 73 11 9.7 23
*DIPNIIEZS N ***MQL=0n-1x10
**MDL=t (n-1,0.05)x0n-1x2  ****total DS/NIT BAEAKRT LIz 25
LR T-IPN 26-DIPN PN DIPN TIPN
I (g-wet) ) 10 10 10 10
HEARRE  (ng/mL) 29 1.1 6.0 6.0 6.0
REHABERE  (ng/g-wet)| 029 0.11 0.60 0.6 0.60
Bk & (mL) 1.0 1.0 1.0 1.0 1.0
KEEAE  (uL) 2.0 2.0 2.0 2.0 2.0
TR{EBL (ng/mL) 0.48 1.1 0.48 5.0 0.82
M (ng/mL) 0.26 1.0 0.26 5.2 0.77
[T 1.3 2.4 4.6 17 72
ER2 1.4 2.3 5.1 19 9.4
FER3 1.4 2.6 4.6 20 9.5
R4 (ng/mL) 1.8 24 5.7 18 8.4
FERS 1.6 2.4 52 18 9.7
FHR6 1.7 2.2 52 16 7.5
FER7 1.7 3.0 53 16 6.2
R (ng/mL) 1.54 2.47 5.11 17.6 8.28
1Rz (ng/mL) 0.20 0.27 0.38 1.6 1.3
MDL' (ng/g-wet)|  0.079 0.10 0.15 0.60 0.52
MQL" (ng/g-wet)| 0.20 0.27 0.38 1.6 1.3
SIN™ 5 5 5~7 0~5 0~5
CV (%) 13 11 7.4 8.8 16

*MDL=t (n-1,0.05)%0n-1%2

**MQL=0r-1x10

***t0tal D S/NILRPE TR L1272
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§2 f& &

[53#ri]
(7o —F%—}]
EERCEDREOSH 7 0 —F v — b2 1 RUOR 21377,

B LD+ BT ol R
H Loy XY U
(10g-dry)
acetone 20mL % 2200rpm 5%NaClaq 200mL
20d: 20%hexane/acetone 20mL hexane 20mL, 2¢10mL
L 7K+l A g
J > -
tmL JY =T v mL B
HKREET b Y A ENVI™.-Carb N, # = BTN
N, 7= hexane 15mL decane 201 L

L GC/MS-SIM

HCB-13C,(0.5ppm) 20 . L

1 EEARORHT 7 v—

i T RAVIE LS + B TR WM |
(10g-wet)
IN KOH/EtOH 30mL 204:20%hexane/Et 20mL X2200rpm
iR IRKE
I_ o~ R B+t By Ty AR (i
ImL ImL
5%NaClaq 200mL HEAREER T R Y 7 A ENVI™-Carb/PSA N, 4 =
X -+ HF BOND ELUT-SI d 20 4L
hexane 20mL, 210mL N, % 2 hexane 15mL ecane 20 1

L GC/MS-SIM

HCB-13C((0.5ppm) 20 2 L

2 AEMRAEOS T v—

BERE R~ R AT kL)

BREH, SMZ7ua< T ARNTAARRY ML EK 3, M4 KROKSIERT, <
Z2raw T AT, BREICESR L IPN, DIPN RO'TIPN 2#HRBE L. ThZ
o2 ng 2D LIZbDTHD, IPN D2 OORMEKY— 7 1ZZNEh 2-, 1PN &
FE L7, DIPN @ 8 »DEMMEIL, ThZEh 1,3-. 1,7-, 2,3-, 2,6-, 2,7-, 1,6-, 14-
F U8 1,5-DIPN & RIZE L7~ ?, 1,2-DIPN & 1,8-DIPN [3HSEHIC LA MEL 10, B
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WETEREIZBIZLEAEEEN TV RN o, TIPN IXRIETERD2722 6 DD
BMER Y — 27 2HEER L7, IPN, DIPN RO TIPN D~ R AT M, BEEEKIZE 2
BUVWRIZEAER LN 2T,

2-IPN 26-DIPN

0.25 0.25

0.2 o 02
™ =
-4 £
5 -

E 0.15 | £ o5
~
= =
Fy 5
» *

r ol ® o
re! Fo
F =
1 B

0.05 y=0.15927x 0.05 | y=0.20140x
R? = 0.99954 R = 090714
0 . 0
0 05 1 1.5 2 0 05 1 15
REHIRRN/ ARERR)
BELGHEMR/AELNR)

M3 BER (FREEWE 10.0ng/mL, 2-IPN EEHF 0~25 ng/mL,
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(FRINEIU SEBRAE )
WINENNRABR OB REZF 5 1R T, EBITIE 2-IPN X 2,6-DIPN ##I0L TAT 5
A, ARRECIIEME I RER L7 IPN, DIPN RO TIPN OREEEZ AWz, EEEY
AEmERE (RAXDE) X, TNENEEFIOERIRLIZbDE AV,

K5 IINENLERFER
oy BBE  GNE WEEH RMEE  BRE  ADEK

(g-dry, g-wet) _ (ng) (ng/mlL) (%) (%)
EH = $R1EBL 1 N.D. - -
10 i3I i 1.2 - -
10 200 5 128 64 3.4
£ - ##:1EBL 1 0.48 - -
10 | 1 (0.26) - -
10 200 4 147 73 8.6

DIPN HHE FNE  RiERE  BRHEE G EEIRE
{g—dry, g~wet) (éﬂ (ng/mL) (%) (%)
EE = {$1EBL 1 (0.3) - -
10 M 1 20 - -
10 200 5 172 86 3.8
9 - #{4EBL" 1 5.0 - -
10 s 1 5.2 - -
10 200 4 159 79 - 11

TIEN HHE BME AEEH 2 RBRURE IR EERE
{(g=dry, g~wet)  (ng) (nE/mL) (%) (%)
EY - B2{EBL 1 N.D. - -
10 RN 1 2.4 - -
10 200 5 181 90 1.7
&M - #{EBL 1 (0.8) - -
10 i 1 (0.8) - -
10 200 4 159 79 13

(A7 Y —=r 7 R
SRR 7 Y —= U TRBOERER 6 1277, EERIZIL 2-IPN KT 2,6-DIPN %
AUV A2 KRS CIIE A IS L /2 IPN, DIPN & U'TIPN DIB& K % Vv 72, IPN,
DIPN J UX TIPN D43 fRttidsRd b3 RE%Z 1 pg/LIZ L THRIEDORERTH o 7=,
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F6 DEMEAZ ) —=r THEBRORER
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pH5 pH7 pH9 pH7
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&R BT
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i 0.12 ng/g-dry %21} 0.18 ng/g-dry TH Y, FEEFIRE/R L-/LIETENZE 1L 0.32 ng/g-dry
T 0.47 ng/g-dry & 72 o7z, Fi=, £#FEIH O IPN KU DIPN O RBMEA T L 0 H
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Isopropylnaphthalene (IPN) and Diisopropylnaphthalene (DIPN)

This method provides procedures for the determination of isopropylnaphthalene (IPN) and
diisopropylnaphthalene  (DIPN) in sediment and biological samples by
gaschromatography-mass spectrometry with selected-ion monitoring (GC/MS-SIM).

[Sediment sample]

IPN and DIPN in a sediment sample (10 g-dry) are extracted by shaking and ultrasonic
vibration with 20 mL of acetone (second extraction, 20 mL of 20%hexane/acetone). The
solvent phase is added to 200 mL of water contained 5% sodium chloride, and then extracted
with 20 mL of hexane (second extraction, 10 mL of hexane). The hexane phase is dehydrated
with anhydrous sodium sulfate, and concentrated to 1 mL. The extract is cleaned-up by an
ENVI-Carb cartridge, and then IPN, DIPN and TIPN are eluted with 15 mL hexane. After the
eluate is concentrated to 1 mL, sulfur in the eluate is removed by copper powder addition.
And after HCB-"*Cs is added to the eluate as a syringe spike, the eluate is analyzed by
GC/MS-SIM. The m/z for quantification of IPN and DIPN are 170 and 212, respectively. The
instrument detection limits (IDL) for IPN and DIPN individual isomer are 0.013 ng/g-dry and
0.014 ng/g-dry, respectively. The method detection limits (MDL) for IPN and DIPN
individual isomer in sediment samples are 0.12 ng/g-dry and 0.18 ng/g-dry, respectively. The
quantification limits (MQL) for IPN and DIPN individual isomer in sediment samples are
0.32 ng/g-dry and 0.47 ng/g-dry, respectively. As reference, MQL for total-IPN and
total-DIPN in sediment samples are 0.41 ng/g-dry and 2.9 ng/g-dry, respectively. The
averages of recoveries (N=5) from addition of 200ng IPN and DIPN are 64% and 86%, and
the relative standard deviations are 3.4% and 3.8%, respectively. Using this method, the
concentrations of IPN and DIPN in the sediment sampled at off Himeji were <0.16 ng/g-dry
and trace (2.0) ng/g-dry, respectively.

i : . ; Extraction wi
Sediment Extraction Centrifugation action with |
(10g-dry) hexane

Shatking -le)l:rlltlrlasonic vibration X 2200rpm 5%NaClaq 200mL
acetone
2nd:20%hexane/acetone 20mL hexane 20mL, 2°'10mL
Dehydration Concentration
L Y : Clean up Sulfur removal  [—
Concentration ImL ImL
anhydrous sodium sulfate ENVI™-Carb N,gas copper powder
N,gas hexane 15mL decane 201 L

I— GC/MS-SIM

HCB-13C((0.5ppm) 20 12 L
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[Biological sample]

IPN and DIPN in a biological sample (10 g-wet) are extracted by alkaline decomposition with
30 mL of 1M KOH/EtOH overnight at a room temperature, and then by shaking and
ultrasonic vibration (second extraction, 20 mL of 20%hexane/EtOH). The solvent phase is
added to 200 mL of water contained 5% sodium chloride, and extracted with 20 mL hexane
(second extraction, 10 mL of hexane). The hexane phase is dehydrated with anhydrous
sodium sulfate, and concentrated to 1 mL. The extract is cleaned-up by an ENVI-Carb/PSA
cartridge, and then IPN, DIPN and TIPN are eluted with 15 mL of hexane. After HCB-"Cj is
added to the eluate as a syringe spike, the eluate is concentrated to 1 mL and analyzed by
GC/MS-SIM. The m/z for quantification of IPN and DIPN are 170 and 212, respectively. The
instrument detection limits (IDL) for IPN and DIPN individual isomer are 0.013 ng/g-wet and
0.014 ng/g-wet, respectively. The method detection limits (MDL) for IPN and DIPN
individual isomer in biological samples are 0.08 ng/g-wet and 0.10 ng/g-wet, respectively.
The quantification limits (MQL) for IPN and DIPN individual isomer in biological samples
are 0.20 ng/g-wet and 0.27 ng/g-wet, respectively. As reference, MQL for total-IPN and
total-DIPN in biological samples are 0.38 ng/g-wet and 1.6 ng/g-wet, respectively. The
averages of recoveries (N=4) from addition of 200 ng IPN and DIPN are 73% and 79%, and
the relative standard deviations are 8.6% and 11%, respectively. Using this method, the
concentrations of IPN and DIPN in the fish (Lateolabrax japonicus) sampled at off Himeji
were <0.20 ng/g-wet and trace (0.52) ng/g-wet, respectively, but they were same level as the
blank one.

Biological sample

(10g-wet)

Alkaline
Decomposition

Shaking

-ultrasonic vibration

Centrifugation

1N KOH/EtOH 30mL

overnight at normal temperature

2md:20%hexane/Et 20mL

*2200rpm

Extraction with

Dehydration

Concentration

} Cleanu

hexane Concentration 1mL P 1mL

59%NaClaq 200mL anhydrous sodium sulfate ENVI™-Carb/PSA N,gas

hexane 20mL, 210mL N, gas + HE BOND ELUT-SI decane 20 L
’ 2 hexane 15mlL

GC/MS-SIM

HCB-13C,(0.5ppm) 20 1 L




wR2 SaEI7O—Fy—F =
A4v7agn
FI3Ly (M) U'ﬁgﬂ RS- R s — 18005 AR — ~¥¥rEm
SA4vTnEnL setone 20mL * 2200rpm $94aClaq 200mL GC/MS-SIM
+740L> (IPN) 200: 20¥chexanclacetons 20mL. hexane. 20mL. 2410mL
(#3%) L BoArRE | | e miE | B
tmL PYV=>Fu ImL 18 gk AS LA
rYsTOENL BARMT b YA ENVIPCast Ny Wusm
F24L2 (IPN) il Bespg Sl fheen Wil Supe | cowax—10
L— GO/MS-SIM (30m > 0. 25mm, 0. 25 ¢ m)
HCB-C,(0.5ppen) 204 L BUHTE
<EH>
LGB | | euaunm  —EEEERiL—  SoaE | IPN isomer
(10g-wet) 0. 12ng/g-dry
IN KOH/E(OH 30mL 26:20%bexane/Et 2mL K 2200epen DIPN isomer
WA R 0. 18ng/g—dry
i ~vpvan | BRRE Ly gy | B | ewiD
Total-IPN
5%NaClaq 200mL BARE Y D4 ENVTMCubITSA Ny # A N
hetne 20mL, 210mL N, ¥R D LTSI decane 204 L 0. 16ng/g—dry
L_ Total-DIPN
1. ing/g—dry
GC/MS-SIM
Total-TIPN
HCB-0C,(0.5ppm) 20 L 0. 82ng/g-dry

<&H>
IPN isomer
0. 08ng/g-wet

DIPN isomer
0. 10ng/g—wet

($EH)
Total-1PN
0. 16ng/g-wet

Total-DIPN
0. 60ng/g-wet
Total-TIPN
0.52ng/eg-wet
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