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OE®WIETF !, Otk %2, ORI W, FAES, O £mr 3, R
B, OHERIAT°, Fex AR S, JEK B, JUKIERE7, [LE &7, #)IIER
S, RHANE®, MILESL®, RAFIR, BamT 10 0 MR)IRER T, 2 1
R, 3 KERIFSLEREARHE, 4 FLORTTHEHE, 55 FRERARME, 6 THRRNE, 7
PHETHER CRAF, 8 SLELURERAFE, 9 [ LIRERIRE, 10 @0 RORERA)
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1. [EL&IC

GC/MS CIEifllE N 722 B B2 LA IS D\ T, LO/MS O I AT RENE 2 Wit L 7=, ARHIZ IR BEE &bt
FHE AL TR (LOMS) IZRB I 2R CRONTZMAEZIY LDt D THSH. LCOMS/MS IZE S (1)
RRGFDOHT 2=, (2) BEIFEWHEH O T LEBAEPLA], (3) KPOERAT7 =/ =V ABI VO p 27 INT =
J=, (4) KPO 1-7 mE 7R EOoHEEZBE L

2. WHRRUER

(3) KBFDERT T/ —ILABLUp-Y I LT/ —ILDSH

EA7 >z /) —/L ABPANE, AU I —Ax— MR - =X BIRAERE, e = VBHIRIRINAIZ: £,
p-7 INT7 =/ —)b (p-CPNTFEiEHEAFEE, BIRSCEA - T4 - HEWEOLEAMREL LT, & HITHEAL
EREN TV, BEKFOOHEOERKEEL, BPA 78 0.0024 pug/L, p-CP 28 024 ug/L T, Zhb 2 HWE%
LC/MS/MS 12 &V [AIRESHT U 7= IRBIER Ak - A # 7 — B L, 084 7 A1 XBridge Shield RP18 (2.1 mmx100
mmx3.5 pm) waters & H\ T, ESI-negative & — N CTHlE 217 > 7. K54, 2E1E i H T ERAE(IDL)IE BPA 7% 0.0008 pg/L,
p-CP 7% 0.0009 pg/L GREHREN) T - 7=, BEAHIHIC X 2 AL Z1T 5 28, Z O, BPA OffE~7 7 > 7 78 IDL
UEORETHRIEINDZERDH-O, BHHEI— M) v VB IOHRE, BRKICHOOEEEZIL I LERDHD.
FRCRESRKICBI L CIE, BT 2 2 212XV, BPA BRI EN D ATREMENR B 5720, AT 2 Rk o
BPA OF A FRNCHER L COBHAT I RETHS.

BPA#+p-Cumylphenol 5.0ngimL + IS 10ngimLS0LO2 21-Nov-2011
111121012 MRM of 8 Channels ES-
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100 BPA 1.93e3
t
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56150 792 925 10% 1aws® o V7iem gy 2109
o T T T T T T T T T T T T T T T T
600 800 10.00 1200 14.00 16.00 18.00 2000
sh111121012 MRM of 8 Channels ES-
1400 211 > 196
100 p-CP 22263
®
550 658 817 Sfmgi"iu . |5A55 1831195{202‘ 31‘5
0 T T T T T T T T T T T T T T T T
600 800 & 1000 = 1200 = 1400 = 1600 = 1800 = 20.00
sh11112112 MRM of 8 Channels ES-
100 1267 239>139
46263
IjC[z-BPA
#
8BB4 1042 L 16.50 1973 2148
o
§00 | 800 1000 = 1200 = 1400 = 1600 = 1800 = 2000
sh111121r12 MRM of 8 Channels ES-
1259 A41>1418
100 | 407e3
d[4-BPA
#
1
734 L.
B e e o A A Time
600 | 800 = 1000 = 1200 = 1400 = 1600 @ 1800 = 2000
.
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1. [ZL&IC

Fox OEIFBRE TS D84 2RI21E, ZEMEDD, ZOLITHBRFINFEH SN TS, ~F ¥
nE 7/ K742 (HBCDs) 1X, BIfE, HIN TV D ERRFZRERA OO L OTH Y, B CHHES A<
Ao nTnsg., RERMRAIZ 5% E LEBEFET ARSI TER S, #EREFA LML TS, Ll
MG, iRz 317 5 HBCDs DiFYSEREZ A Lo gEmii b7, KE, EE, EWEsr bbby A
Lo E BN, £ 2T, RS TIE, 4 &EHMNIE X O & RIEEROKE - JRE - A E A
C HBCDs ODRE S AZMRAE L. I 51T, BMBNTEEO LMD HEREL 72 B8 0 HBCDs £ O#% A i
EZAT, ANME~OEFRIZ OV T HREZIT -T2,

1l

2. HERLEE

KE, JEE, AN, B b, oML _XToE» S HBCDs 2t &=, B AR, o
BRI S S a, B, y-HBCD OAZMRI S, §, e-HBCD I3 Shieinoiz.

ARG HF S IEFEIC y-HBCD A S =2y, Zhid, TERGE L LTl STV 2 HBCDs O BAYEAFHALIC
HKTL2b0LEZOLND. KEGKER LRI, yERESEL TRIBSNDHBINICH 7. —FH T, yIKLY
o KOTBRERETHL O, WENFEREORETH LS — MO CHFE L. 4 HBEEEEOME
TP O3 AT 2 E U725 5L, HBCDs 1349 10 AR DEIN L TER Y, HAIZIKIT S HBCDs i HEOHER & & < &t
ST DRER L feoTo. FAMERENE, KESEERE LRV, vy RS o BRFEREORETHREENS HOMN
Zholz. LovL, y RO NERECRIE S 5k

bl THHIEFRAROI CRILS A3 B0 7 o P e Sw Ee o 1o

W, TEMEOBBL T TNDEE2 LN, KT, o6 o | -
R GRS R R A R L. | e = || e
F R AR EREL I ET2RT L0 b, IaH Ll —l I N A I ::ZIEZ:ZEZZE
B PA LT ARBIED R XX O FNERETH, | A0 wng/glipidy

. MOBEE LB L Th, RUNEEO HicfiEy s | e

BOR U TBEARKR L ot . RV RMBSR CHRIR L 7 fh & HBCDs I
FRRLBBHE, < C DBUERC o (RASRRI S LT —J7C,

y FKIE 20 BUBHD 4 RO BB, B AKHET T OBBI DRI S AR o 1o, 72, [ AR b B L 7= RHL

Ak B ECRE LA R, HBCDs JEE IR 2 D L, BEALEA~Shiz BN 5.

3. Hh

AEBRHANTITERICH - - T, #ix 2K726 HBCDs Wi EN D Z AL NE o7, izt EH
PO CERE L 72 B e D ISR E TRHEH SN LR HH Y, 4% bk L THEL2Z L TV LERH 5.
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1. [EFL&IC

WA, PEZIZILOETIHT U7 TIERERENZ LWV, 2l TELICL- Tl &R Sh a2
BB RIT D3R AN TV D, REES BT 2R, LN 213 T &35 1 B AR L OVH AU
DOHIRIT, KEED S OEREMENTLE SN TOD Z NG SN T0D. E ABMICHEE SN A G E 2
TR, HEWREDOEER T H KENSEESNTNDN, MEMREL —HICHESRL TS Z EARE SR
TEY, ZNbICLD2T7 LAF—EROBE( R ENFEEIN TS, BHAKR, FICIUNHFIZOWNT, ki Zeif
G N — T PRBEREIZBE T DR AT R o TV D A, AR TIE T 1 Y VO EEERER Th L RFENK
BRLOREBFENMEIZER L, 2011 £FEZORMN, 4 HEORKDBEIZ OV TR T, FENARGHT 21778 - 7=
2. HiE

REEEIT, i REREMZETR KO, 4 RHRER AR Y —T AR 2a—LxT 7T —
T, 2011 424 H~5 A, ¥l 700 L/min C, 24 KgfE] (—3, 48 or 72 WefH]), A SSidlff AARICHEE L7z, Bk
SUECELTE, A4 7u~ 777XV A4Sy, TOC 3t & AW COKBHEAERE (WSOC) %l
E Lz, F£72, BB - L2 EE O Sunset £E%L Carbon Analyzer % V>, IMPROVE 7’1 b 2/ {2 X 0 HHiRFE
(00), JHFEWRRFE (EC), LERNMAELEZESHEE (Finnigan MAT252) % W T 883C #JIE L7=.
3. HERLEE

FWIE S A 1~5 A, 12~13 HIZ@EM T, 5 A 2~4 A, 13 AICAFRCHFICIVBIIEN T D (RET
HP LV). EWARKRICIX, OC BLW, FHEMEEME DL 7 A (nss-Ca2) DOIEFEN LR/ L=, £i-@mi, 48
BLb, 2 HO EC BPD TS ool ZORBIOKINIIBEZMHERT DL, ST £ TITHIHIFEICRE S
2, B LIEKRTRHBEE TR TELY, REMEN Y EMIEL - 7272, 0OC, EC Z EfEICERTE
ol RIS NS, FKE LT, B0 XD REMTIIE L OBIEMNE TN TE Y, BRI ICERE DS b
LIEENEANSNDANCLERRKFENR AT, b U< I BRI AREICE G T2 and 0, Bainz
D Z L TR EAL LIRS IRE S L LI FREN B 2 b b, i, 4 i EO §°3C, nss-Ca> O V-¥IHEIE, §1°C
(& -24.5%0, % H R : -25.1%0), nss-Ca®* (F&[f : 1.3pg/m?, 4= : l.lugm®) Tholo. EHWMREREIIT
nss-Ca? JREDMEM T L W mIEEIZ/R>THEY, BC b LV KREL otz 5 AU OEBIRKIIE §°C 28 b K
T ot ThIE, ERICEENDKIBEHRORBEOLELB T TWDLIZLENRERNEEZOND. 4
JR 1T nss-Ca? JREEME ] L 0 AKWV2 0, ERPOFEEL XV /hE<, 8PC b I v/ szt BIxbN5.
nss-Ca?*% CaCOs DA U v X —F A b L, 2IRFIZHT D RBEHKORFZEDOESE (LT C-dust/TC) 75 H#E
Gt U725 AAIE O SERPREKREIZ I, f& T 10% % 8 . D FERSHEGE S, 4R T, C-dust/TC 238N L 7.
F72 5 H P OHEWAREKRES, FEHEDINT A C-dust/TC 288 L7=. C-dust/TC 2SHMN$ S, [REEE O 2L
ZAFIBC N KREL 8D (REEHED 3PC 1T 0%) Z LN TRIND. LirL, i, AFEEL3IHOY T
IZ2WT, AiH LY S C-dust/TC BEIM LY 7V U ZTHIBR K THHIZH 0053, §8C 23aiH L v /h&l
PR Te. AU, BRI §PC VN S WRFBE DIRA, D WO, IREEE S KR P REIEME & U6 LTE S 1, nss-Ca?*
MHHERE L7z Codust 2B KFHE SN2 Z EANFRINE B X BN D, BIEICOWTIE, &M, 4 i R FIRHC R 81°C
DINSDRBENMRA LT LITZEZIC V. BFITHONWT, EIDO LS 7 v h S E e CmityE
BWAE (REEA A M) THZENMONTWATYD, RYULEEZOLND. ZOREIE, HETPORBREN
MMM E L L CND L 2B D~—E LT C WA THDHZ L a2 RBEL TS,
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1. [EFL&IC

RITT v/ Vg, b MOHT 2EERE, FLER[ELHICEHDLIRTFO—2EEXLNTEY, TORKH
FEAER SN TS, KFFICRBEDIZTEHBRER L LTHOLNTNDN, TORERIIZHEEICEA TS
DEDOEFEMD Z LITEFICHLL, Bx T 7 —FIC L5 EMThbTWD. T4, RMARTHEZHN
TEREERICEAT 2MENED LN TEY, 2O TY, REOZERNMMAE (BC) SCHHMERAMAE (4C) 2~
— P LTEFEDHE I TV D, BILOBmWEE-E L LT, KIED D OBBERMEN T b b 2, £ OFEITEk ~
T, REMIEMTEL DL LT, HI2IEHEW, BEENRETOND. LrL, RRTT v Y L OmECBEL
TiE, HEMOICEMT 203 LWEARNIZEALETHY, ZnbEREL, TORAEREZRFET H7-0ICD,
IR REREEEZRITEELOND. WRICEL T, M), TEo X5 RBAER] »oHH Sh, W
EINTHENZEY, =7 a Yy VOB E> TWE7), BIREZMADT-DICFHNY L d~— T2 RET
DMEND L. Pl BRI Z RS FRRILKFE DIZONT, ERN~O@EZRE LIZfES STy
D0, IRFEFNMRICE > THKRENSOFEBERTHRENR2INTND Y, TxZINETOHIET, (1) Y
T RSN X DR IR IR TR OfE, (2) ZZEDDEFICIT TRREE B RIKE O, 2R 5ERE5
DT, W|ETH.

2. #R

(1) 2003 4F 4 A ~2004 4F 3 HICAH R CTERIRLZ PM2.5I22OWT, R#%E (TC) o *Cc 2HIEL, LAt
W ERMEIRORFIZOID 53072824, 5 AL 6 HICRRMCHEMERRENBREIC R DR ES. £
BRI 21T o T2 & 25, T _RUTHEN O SIREROKIENTN TE 22 LB bhroTehi, £ELLE
DOEFENC S RY 7 TIERER AR BHRAEDR > TEBY, ZhARRESNZZ R ENT-.

Q) &, FZF EZCEHE TEBR SN PMLLICHOWT, TC F10 BC ZHIE L. §BCICB LT, KEEx
D OBEEG Y, RO A RBIER RO RFBEORBIZL Y, LFIENIREL D 2 ERREINTND 2. R,
12 AKE 3~4 Al €, RERMEZRTHBBS Y, F 7P 6-244% &, BEREOREN NI NWEE X
BINDEZE (27.0%) IZHRXTREVWDLD L Ro7e, FEILE TIIAFICARBIEDOFRET, BCHRREL 2D
(7 #BT FH)-24.4%0) Z &8 Cao HIZK WV HEESNTWD Y, HEILHOEESICEL T, Lo o §°C
WBIEFICELS—HLTEY, £AFENLERIINTTO BC EFITFHENSL OARREEORELZ T TWND Z LR
RN,

3. ZEXM

1) Tang et al. Atmos. Environ. 39 (2005) 5817-5826

2) Kawashima et al. Atmos. Environ. 46 (2012) 568-579
3) Cao et al. Atmos. Environ. 45 (2011) 1359-1363
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I ERL, fE)IlE D, P72, REEORARY, KEFE—9Y, [ILARBEZ 2, 1L
BRI Y, & Ffk o, WHEwH] D, EHHE Y, KFEFIE S
DHZEREERT, 2) KBS SLERBE MK EERRARFZERT, 3) 1L 0 RBRBE (Rl o & —,
HEEREBRFEREEREE v & —, 5) IR T BRI BR BE X R, 6) B e AT R BR %
RFZERT, TRE R AR BRI 7 o &7 —, 8)[E SLERBEHF LT
5% 53 FIRXKIRE TS (BMikf) 2012.9

1. [FLC&HIC
2011 £ 2 A 4 BD 7 BIZHT T, FWUNDLEIEDISWFPHIZHOZ Y, EIEE D PMas AL S 7=, PMas

OFEMREIZ2 A 4 BIZIIEBARZ FLICBEI S, TOk, @REMEAIIA L, RSB E I misE & e

Sl ZlEHRELRL D . 22T, HiEORE NTFIEFE, SHTRINS Iz PMas DR SHTRE SR 2 FHW T

AEED X I ITEBEENIRN > T-D0, BitaiT-o 7.

2. A&

PMos DT — 41X, BE LA TR THEBIBERNIE LML, BREEEIC X DAL 22 4 H0 IR T-IR P E hg
BB ENHEOILR, IUdE, Kk, ¥8, Wb, SWo 6 a8, 8 GO 4 vy E L OIRFRK Y O %
FW Tz, BN OFREHREUL 1 BHEA TITWY, 201142 A1 25 8 HE TOMEE AW,

3. HERLEZE

200121 H2H 8 HETOD 4MAICK TS, 7407 —FELT PMos B EIREDEE) & PMas Do
FROZEE) 2 X 112739, PMas DR REER IS, P8 B AR OB IR, [ (L ClIm iR ERE & Z ORith CEBNITE A L.
—F, AWE, HETE, PMusEEEEDO LFICEST, WA A, MEEA Ay, TUE=U LA A DS
FeERN BH LTz,

F7, BEESHETOSIRIITEEBELIY L
3~5CHE<, 3 AADOBENS Th-o7-. [
BRI b A R v F o b ERE L 2> T
Wz, ko Z s, PEHEARTITMMEED
B L-ABREOKEABE I LI
X0, FHTEBELR-DN, TO%k, H
B S T < S HUEE 0 YAk 2R RO 8

—Jother
— Mg2+
Ca2+

L_ )

= i Na®
— Cl-
' mmmEC
ocC
m—NH,*
—NOS'

—S0
T, ZIRAERRL P TEIRE L 2o T O—PM, 5
ZEnHEEE T -

— Mg?*
Ca?
==K

< — Na'
— 1
'\ mmmEC
oc
== NH,
= NO;
— S0,
©O—=PMs

B 1 PM,s DA AR DZEED
BN
D NS 552 BIRKUERE PP M2 5 4,p534(2011)
2) AL 52 KRBT R R I B 5 5E,p535(2011)
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mEscl, AmEe D, B, kR
1) @RKFPEFRREIZEEEEYR, 2) A HBRRFERNEREZEE 2 —
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1. [XLC&IZ

WA, BT VT RO Bl e R IRIC o TREICHHH SN ZIERME D, BARICE THRESNTND Z LM
Tk, ZLOMRENLEREED TWD. HRMEL LT, “BLHEKOZ ORI, L85
ALK VEO, WENARESN TS, BAEREZE 25 ETrRBRORMKIIC X DI SRS TV 508,
RFLEFNAR (BC) 12 X 0 BRI Z R Lo b ST\ d 2, SR, #ilG Y0 8N D 720 #islk & LT,
)1 i 55 77 CTEREX L 72 PML1 ICDOWT, RFERSY, RBLERNAZ FIVT, KEEDND DB HOWTHMA L
72D THETS.
2. Ak

Yo 7Y o 70E, R EOILIRITALE T 2 SR 5 KB A 7T — > a o Ca) R B i 78 — ST &
LEREEMBERET=F VI AT—vay) THARY a— AT U —k TV 77—, 05
A% (ADVANTEC) 2/l Lz, SEZZF DNy 7 7 o 7 ARICEREIE D PMIL1 ZHIEREE Lz, £
BUHRIIE 2009 4F 11 H 24 H~12 A 29 B (£%), 201042 H 2 H~6 H7H (FF) KW, 7TH2H~9H 1
A (%) T, 742 =3 1K Z &I LT, [RFEMDITHOVT, TOC G2 WV TREMEA#K RS (WSOC)
BERE L. Fiz, BBk - CFEMIETEO Sunset #5 Carbon Analyzer 2 iV, IMPROVE 7' & bk 2/LiZ X Y Hi%
R#F (0C), THEIRKFE (EC) ZMWE L. RMAICE L TiE, ZERMAELE RSP (Finnigan MAT252)
EHWTAERFE (TC) @ §1BC ZHE L.
3. #EER

OC ([T L Tix, 4ZF (0.41~0.99ug/m’, F#1:0.79ug/m®) 1FHEREERIEE CTHEB L Tz, £72FZF (0.56~
1.7pg/m?, 141 2ug/m?) (TZEE A K & <, EBREIHAN OREEEZ R~ L7z, B3 (1.1~1.6pg/m?’, F14:1.3ug/m?)
IXERAE B /NS <, BERMICEERE N>, ECIZB L TIE, £ZF (0.077~0.31pg/m’, ¥3#:0.18ug/m?),
27 (0.093~0.24pg/m?, F-1:0.18pg/m?) [TILELAIRIRE CHERR L. FF (0.063~0.44pg/m®, F-#J:0.27ug/m?)
%, HEAREIRE THERR L T e, WSOC X OC EFIL 728 8) (42 0.12~0.63pg/m®, F15:0.39ug/m?, FZ
0.25~1.0pg/m?, F¥J:0.64pg/m’, HZE 0.58~0.96pg/m’, F#J:0.86pg/m’) 2 L TRV, FICEETHEE L k-
72. 8C, OC/EC 3 X1 WSOC/EC DZEH) 122\ TiE, 8C (2% LT, OC/EC X WSOC/EC IF#i Lt L T
BO, MHEMRED, NHIZ-0.85 -0.78 (& HIZ n=25) LMWADHEZ R L. §8C (B L TiX, KEENHH DR
B, FRICARBBEOHKDIRFBE O, AFENRRKREL R ENRREINTVD 2. R, 12
AEKE 3~4 HIZMT T, REREEZRTHRNDH Y, VI H-244% L, BHEE#EREORZEN/NS WEFITHEART
REWLD ERo7, PEACETILSBC BREL (7 H#HTV-)-24.4%0) 725 Z & 73 Cao HIZ XV HESNLTVD
V. FREOEREBTO SPCHIFERICEILS —HLTnAHZ L, TEOBEHEHNK T T2 EBbhs 5 ArD,
OC/EC @ EHMAZ B, KBTI OWVWTHEEN A END Z &0 D, KFENLEFRITMT TO SBC EFITHE
WO DRARBRBED R BEZ T TWD Z BRSNS,
4. BEXM
1) Tang et al. Atmos. Environ. 39 (2005) 5817-5826
2) Kawashima et al. Atmos. Environ. 46 (2012) 568-579
3) Cao et al. Atmos. Environ. 45 (2011) 1359-1363
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1. [EFL&IC

KRETT7 v/ uid, & MOHT A EERESCTEETICEDL IR TO—2LE2 5N TEY, TOREIHREN
HEHEINTWD., BHCRBERDIZTEEBRERE LTHLNTWVDR, ZOREFIIZHEEICEATHDLDE
DRFEZMD Z EIXEFICHEHL L, a7 7Ta—FIC XN T T\ 5. T4, [FNEICHEE VB8R
REREICET 2D S DT, MR SE “C A~ — T —L LTHW=T v Y O RFEICET 5
e, Ky & L TCEBREFRIRKFE 2 EICBET HHERM TN T D, UC i, {brkktlsk & NA 4~ A H
KOBLEEHETEDHANRY =NV THD. EBNICBWTIE, =7 a Y+ s “C omixEZz L],
AW REFE SN TS, AENE, 201146 A LV AR, &M, G CHRELL 7o KRB BB o 22k
F (TC) IZOPWTHUCHEEIT-T=DOTHET 5.
2. A&k

P77, AR GHETREREREE X —), wmi (@RI RESREMZT, W (SR
WERFER AR THAARY) a— AT v X —k 7% 7T —% A, §itiE 700L/min T HHEHE S I
(PALL #1:#4 : PALLFLEX 2500QAT-UP) (ZHi%E L7z, BRHUL 201146 H K V1TV, 74 2 —1X6~8 HZ LIZ
T2, ROMEICE LTI, A4y ru~s ST 7KDY, A4S (Naf, NHs, K5, Mg*, Ca*,
Cl, NOy, SO+, v = UME%), TOC it AW TKEEAHKRSE (WSOC) ZMIE L. £, BVBE - St
1IE#E® Sunset #E8 Carbon Analyzer % FiVY, IMPROVE ~7'& k2 /LZ LY HERFE (0C), HFEikmE (EC)
TE L7 UC/MC g4 B RFERPEREMTEE ¥ —IZBWT, ¥ 7 b o UIESE &7 (High Voltage
Engineering Europe 144 Model 4130-AMS) Z#HWTHRIE L, 42&3%E (TC) @ pMC (% Modern Carbon) fH % 157-.
F 72, pMC fin>% BC (Biomass-derived Carbon), FC (Fossil-fuel-derived Carbon) % #t% L7-.
3. #R

K-Hu 0 pMC EEE, #iGH - pMC=66.9 (n=8), &M : pMC=56.6 (n=17), % &=E : pMC=504 (n=31) TH
ST, HEBITAARELEO LEMBICHEL TVWDEDOT, pMCNMEL o= &2 6N 5. EEHITL HRIC
WRTILEMETHA LITFSARVD, AR LTI LEMITHBELTND EEZOND D, LKW
BWMEZ R LIZEEZ NS, FAHIRFICHIENLRICNT T, A L0 L EVEZ R LT, IREH IEREA T
O ENTZBHICAIE L TWAHD, FHRNOOEEMOTEENRENEEZ L DND. FA&HRD OC,
EC, OC/EC, BC, FC OHPBREIZOWT, £, L@ LT OC & BC & OMBEANREN -7 (p<0.001). Fi=
BB OFERNZNE B Z OGN AHMTTHMOAHE, BEIZIBWTOC & FC & OHERIE< (p<0.001), EC &
FC IZB L CHHMAD N -T2, (4 HE : p<0.001, #&[H : p<0.01). OC/EC %2 &, FrlZilih &4 EN BC
L OB RN o7 (p<0.001). ZiL kY, A lE, WG LTI, OC/EC @ L%, BC ORE EH LiR<
BfRLTWDEBEZ L. 72, ElRL7ZE 1T, 4EED OC X FC & ARV -, OC/EC % LH &
W AHRARIL, O LOLRES BB EHHEINS. 5%, MOFEERy, BER~—I—R 2LV,
JRFER ST DFAEPIZ DN T LD FELWEIT 21T > T <.
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1. [XL®Ic

& BITBRBERI A v & — Tl RRFEEIERIAIR KRG RTHEM RSO —BR & L CEEICERMER 2
B LA A RSSO T2 Kl LT\ 5, £z, RERFAE - T - JbEESGHILFERAENIE (BT LIk
KREIFR) TIEE LS T E AW &BRS O biTo Tnd, SEL 2600 RN D PMF (£
WL D BAEFROHETEZITV, S 52 PSCFIEIZ X » TRAEFRNLEIZ DWW T LT 21T - 72,

2. Ak

AR THOWEBEROY 7L, A FEMEREERSHREE ¥ — (EmRAHETHEX) B Rk
THRL 23424 H 5 H~Fpk 24 45 3 H 26 A £ COMM <, A 1HEFZ LB Sz, A A 2 a3 (S042,
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Behavior of Hexabromocyclododecane (HBCD) stereoisomers

in water, sediment, and biological samples.

Hitomi Hasegawa, Masatoshi Watanabe, Shigeru Suzuki”
Graduate School of Bioscience and Biotechnology, Chubu University”

19" International Mass Spectrometry Conference (FUA(T) 2012.9

1,2,5,6,9,10-hexabromocyclododecane stereoisomers (HBCDs) are used as flame retardants in thermal
insulation building materials, upholstery textiles, and electronics. Since 2004, the production and use of
pentamix and octamix polybrominated diphenyl ethers (PBDEs) have been restricted in Europe. HBCDs may
be used as an alternative for PBDEs, and are the second highest-volume brominated flame retardants (BFRs)
used worldwide, after tetrabromobisphenol A. Because of the widespread use and the physical and chemical
properties, HBCDs are now ubiquitous contaminants in the environment and their environmental distribution
and behavior are required to be revealed. In Nagoya city, HBCDs were detected with a high frequency in
environment. So, we thought that we should reveal their regional contaminants, and should assess their
concentration changes over time.

In this study, we report the concentrations of HBCDs in water, sediment, and biological samples, and analyze
biomagnification potential, stereoisomer profiles, and time trends.

Analysis was undertaken using liquid chromatography/ tandem mass spectrometry (LC/MS/MS) on a

diastereoisomer basis. Ninety-three samples (22 of river and sea water samples, 27 of sediment samples, 24 of
fish and shellfish samples, and 20 of breast milk samples) in Nagoya city were analyzed.
HBCDs were detected in 18 water samples, in which concentrations of total isomers ranged from 0.4 to 280
ng/L. y-HBCD dominated over the other isomers in water samples. Similarly, sediment samples were
dominated by y-HBCD, which was detected in all samples , ranged from 0.2 to 27 ng/g-dry. Time trend
analysis by boring sediment core samples in Nagoya port showed a remarkable increase in HBCD
concentrations since about 2000. This may be reflected by changing use of HBCDs from PBDEs according to
regulation of EU on the production and use of two PBDEs.

In fish and shellfish sample, the maximum HBCDs concentration was about 5-10 times that reported in earlier
Japanese studies. a-HBCD was the predominant isomer of HBCDs and was found in all the samples in levels
from 24 to 6300 ng/g-lipid. On the other hand, y-HBCD was predominant in some samples, and the isomer
patterns of HBCDs were similar to those in industrial products. Samples in which y-HBCD concentrations were
higher might be collected near the source.

In breast milk samples, a-HBCD was also predominant in HBCDs and was found in all samples in
concentrations from 1.5 to 13 ng/g-lipid. The concentrations of HBCDs in the samples of the same person

decreased from 7 to 1.5 ng/g-lipid during 9 days to 300 days of post parturition, ,
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The study on halogenated PAHs in the environment could be at the beginning stage. Here we note mainly about the
analytical methods and environmental data of HPAHs that are still insufficiency in comparison of PAHs and dioxins.
Therefore, the hazardous contributions of HPAHs in the environment have yet to be revealed. The concentrations of HPAHs
in the air were middle range between dioxins and PAHs. Because the structures of HPAHs are combination of those of
dioxins and PAHs, the production mechanism of HPAHs may be also follow to the characteristics of them. The ambient
levels of HPAHSs, therefore, could be middle range of them. This finding may be useful characteristic for environmental and
risk monitoring of such hazardous aromatic compounds. That is, monitoring HPAHs in the environment may provide the

levels of both dioxins and PAHs. The attempt may be also capable of adapting to the risk assessment.



