AR E - FHRUEZED
TR ICE T A

eEG e R G E

FR16 (2004) 44 A

EEFEE AN B EuEXa&afEMER
SHEBIEE KE A= HaHRRLEREtS—
SHEBEE BA Bk EREBRRZENRE T
SEPRE BT Bk (M) LFETEREHEERE
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EEFBRFEMEEHDNE (BREEBRATRAER)
SEMREREE

#BHE - ARLEOHRABROEER LIZBE-T 555
SEHRE HH A "ARHRELSMEL L5 —

WRER

BEREEAEOBE - FROECEIAABRBEOT L. LEELEORBNEOFE
REAFEAT200. RHBESEN E20 5 BEICHERSDLORENDY  BEOR
FARBIZESVWZ, EBEETESHICBENLI LB ELRBEERLK BEEOERERRDLN
TS, EZTEMBEMNEE - FHDEOENAKOIL, RUELr = A E POy
= RNEME =V F oM E R OB = F U R ORIAF LB E T OB R MEME O&
HERBLFTAarnb0n T aTs8 5 BUAZZUNEEAF ANLOATIULEEAF L O VA
HEBICOWTREBERVUBEORN 2T o7,

RSB =V R ORVEAE =) F 3 F g = ek =) F o2 BT )<
—EL, ThOEESSECHEINIY, TOBBRTERRISOE /v~ — B8RRItk ETSS
ERHD, ZNODE /=R BAMERR DN, bLUTEDNTWEI N b, & &HE £k
TRAVREE = A POBIE =L OREEY lpom UF. RYELE=)F U B oK E =)
7% 6ppm LLFICHBIL TV, WThOBRBRBRIEL SN An i rrn<hy
Z7(GOEERALTEY. BEERLTWAX XTIV —1F o5 HV iz GC EBIZHE LT
ERERCY—IOLBMHERL TN, T BRLAEEZESE GCITEATEIEMNG,
AT LDERRLGOAREERHY, EOIZEAEY 2 F BT Y B ED s
EEN . EENSEINEZOICAEFNEELNELLRIRZEECH NI, 220, 21
CORBEBIEORBELILTEIEL NAN-UAF LT ERTIR(DMA) ICERL, F+°5) —
ATLER Wy RFAR—2ETHH LIElA FEE D BREIUEE T, LOLE XM 4
DEBEZZTITTICRFRENENECHERERMETHAIEN TE, HEBITAKZELA
AU BHBREAVEEAOEERIIE /LT =223 0.1ppm, (L E=UF 2 230.6ppm &\
THOLEEMD 1/10 FTREFARE T2, 2B, EESTEH 2B HBICHA WIS & 138
ERENRELIC10EH EL, LML Y — OB B ATEE Tho Tz,

RIAFVAEIREIEOATF U RREFEROR MO R EENIILBALRTRY, A&
BMAEETHAFLURELEREDE XF Ly, MLy 2FARUEY AT ae Ry
B 7ot _RUP ) OB EEEZEE LTV, ERABEII Ay IRIFLEZHWE GC
EEEAEESEALTOAD, S lF 7 03B ESORBMEERBE TEREN TS Y
EIU=DT NI _THBEEREEY MRS O EEZ 0TV, T T, Sy skbT
LEFXETY-HTAOWEEZR V. EEB R, R ERIERONEEEICLAEMNE R
RIZDOWTHBHE U, 72 SR RBEBE TIE MAN-PAFARALLATIN (DM I #EL-
Bilg% GC WEBEATIFEZEAL TV, REREECHER. EAARIFTA~DR |
U= — DR GFREPBBICLDITFARERSLLIEME RBELLTOANYNRA— 2B L H
EANERTOBRMBBRE BINERCEIELAEREE IOV THHERE L, BERS
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ELEHEICRESY DMF DL, XY EF)—ITACEZBEALLE &, E—7ORRITHK
BEEAE VLAWY T o—RZieol, £ T, DMFED#H A MES A B TRAEL ST
WFRSEREZS L (THR) 2B W TRESBRMLILEZA E— IR BRFRITAI < T
ARBOIT, £ THE i HEREL A= 77— 0ERLAE THLILNDL, Fr T
— B AR BV EEEAETORMOBHLILTHELTWDEE DN, BEEAETO
EEIERIL/ Y ZE A5 L8 40ppm. F¥E TV —HF Ak 20ppm T, FYETV =0T LBLLE
nTwW, WIMNMEN B IIES R EREOS S BHEEAET 83~94% ~YFAN—XRT
96~112%. T pU=F AL EL (DEB) ZNEEHEELLNEEEDOS & EHEEAE
T 96~102%. ~y R A~L—RIET 95~100%L, WTNOHELIFERSOEE THolz, BE
MmO WTHEEREAER~YRAR—REL EEo T, TIROTVAFL B RETh
EROFETHELLELD SNy IFAT LR VEEEEAETIE, XM — 7LDy HE
KR4 dImZF AR T A TaEAR B REAFT L DOE BB & ICHE
LTEVWAERREDLN, FYET—HF LIRS L E THOILAHERIN, LLED
B LB ERBERTEPLRBHRELL TRFYETY— AT 2 AVEREAESEL T
LEEZLNT,

B EEAEECET O ERSETIERBIE TIXATOIIFLE, Ele, RYAZTIN
@%?Wéiﬁ%tTﬁéﬁﬁﬁfﬁﬁ%@w@%%w%%ﬂ%n2%I¢f~w%&%¢m
15ppm FBZTHRHELTHAZLRVWERELTVD, ZRODRBREKICL/ Iy IFAT Le i
GC EMFEAINTWLIEND, XS — BT HAANDEBIZOVWTHRIF L, BEED
HP-WAX (0.25 mm i.d. X30m, BEE 0.5z m) &M CHEED DB-1(0.32 mm i.d. X30m, ¥
E S5um)® 2 BEOXFEI)—hTLEBNWTHTaTIELEAZIYNVBEAT VEREL.,
SR, BATLELE — I HRBECRHBECEREP oL AT 0TI F L%
HP-WAX CHRIE LA A7 B<whd FATRN—AFA D LR BRBOLNI, DB-1 RV THR
EhABREBIIVTRLEATLRBAERMELTRL. BRALRHF ThHoLIENL, XY
—HSMOEEE 5um O DB-1 AT LABEL TNDHEE LN,

HRBHE

B T ETEESALEAWER KB BT KETIRERFFRH
XE Wy LEBRTHEEBRH B T KRS SBRERZEHER
Ak BF LEBRTEETRR &7 4F EANREZLWEREL Y —

D mE KR ARE LR RN fails EW EREREREMRT S -
WA £F KRRFIAREEFLH PLEBF HARTRERZ2HEECF—
HEm B KEHYRERFEFREN
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<FDI>RIVEE=AVETRYVBEE =V FUoHERRIZBITS

B =L EOHBEIE =) T U RBEORBFEOKRS

BIEEH OE

MEBAE  NETE

A. TIEEH

AU B = VX RTIEA & oMREEICEN,

K OEECEICLVEE»OEEE TS
ELFEREAPEEINRTEY ., BREES
BT T 740 b Fx T =Y 7,
FLR, A FERZRBLELERSATNS, F
To. WYY =D 573 ERE., MR
UHANY ¥ —Eic BNtz H L, V—
=T, F—REOr— T T 4 VLR
RS 77 4 VAZHN BN TN S,
IhbOEHSIEL, FYEEE =TI
Bl =), FVE{E =D T TiRERY
=V FUoREAFRE ) v —L LTHY, B
ARG I VEEEI N D0, Z OBEREIC
BOWTERRIGDE ) v — B3 ERICEET S
ZEBHB, INHDFE ) v —TERAMEN
& . IARC (International Agency for Research
on Cancer) IZBWT, B = I/ n—>7
1 (B M LULTHEPAMELRD D)., ke =
VF37n—27"3 (Bt 2 BB AM
HRERTHY ., b MIFHT DHES AR

) oo ShTWwWab, 2oz, BERET

EARRAEEICL D ERINCHERENRE S
. RV = AFOEE =128 1 ppm
LTV, KUk =Y FodontEire=Y
TN 6ppm UTF 2 ICHBAISh T3,

BEMFEEETEDDRERBRIVWTL Y
Aruw b7 7ERERENLTH S, &
HomiBiz g =1 T FS e K
RTZACLBERE. Blee=y5Fy DD
TIHMELERE - 7 b T & Fo 7o U iRBEIC
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REFEL, BAET

ZA R
(E 3L 2 ah & dh WAL BT FEAT

IAMEERREIN TS,
AR L SIS A EE = 7
VS 7 EAENS D, BT ADBER

BB DT, BEEY—7 %07 A5

LEBEBWHETOILERBEETA2EORANA
bivhd, ZDH, BEERSOREIATE
DO PRHAEPRETITPND I L bH DA,
BBl e i BN E L 72 0 SATEE L EHE L 72
b, BECIIHOEHE S UTERT S HEL
RENHEEYETH D LAY B
MBI LIEE S, 1995 ERTAHEENRLRES
Nz, ANEREEEe-TRY, RERE
FRAICHETTALELRDH D,

T, INLORBIEIIRIISITS T A
Ry Z RAZLEFERLTWERD, BIERK
EPELS, X IMROBEXOE 218D
BEREOMBEARH Y, SEEHEENFH VI ¥
EZ =7 L~ B LHEEO-—DOT
Hao, bz, FVELE=YFUIE-T
OMIXHETHY, BE. Hr=r%L
OEEEGHELE L TEREIND LD, ZhbE
AEOBRBRELITO LTI, BT/ v —%
EEH TR RER A ERERA TH D,

FILT, FRETIIINLORBRRBRED
RE®RE LTy FASN—XEEERA L, &
K= A ROELE =Y F o ORmmBERES
FEEZBRT LD THRET S,

B. Wi bEE
1. RE

RVEE =BG LY, vRAF—



V=R, BF, DVEORBRUELALL
THRGES L TWEZERSE 16 Bk, FERS
YT T AND 3 Rk, S GKEEEE
) 2tk
RIEEEr=)F i . amy —t—
TR AF - REOREEHOr—L T T
ANDL BRIEFEERT v 774 V5 2 ik
BICC=DFUEBET 4 Vb b=
TUBRERBT L ICRERIICREAE I RY
BLE=UF 87 0 2k

2. RERUERREIRK

NN-DAFALTEFTIF (DMA) : B
XITEHEE AR, Tk TR, BaX
L) B UIR R bR T2 )R

B © = AR 10 pg/ml (=% ) —
IR . BIEEFEER) R

BAE =) F L fE 99 %,
Sigma-Aldrich #1&

WL =Y 7 AZERE - 100ml O 2 27
TA2IZKI 98 ml D DMA 2 AN T Y a—
yALMEE LREE, YV a—r T aREEL
THEE =) FUEERZ ERI 250 uL &
AL &Ly ) a—rdh#845E L TDMA
ZEALTIOOmM &Lk, 201 ml 28
H.DMA ZMZT50ml & L7z (60 ug/ml),

3. BERUERA

AR vu~<= b7 7 718 &5

(GCMS) : WA Z < k757 HP6890
Series PLUS., H &4 #rit HPS973., Ll Lt
Hewlett Packard $+84

~y FAR—2ZY 75— (HS) : HP7694.
Hewlett Packard # 8

KERA A AR BHFEN A7 0=+
77 (GC-FID) : GC-14B. (#)5 &8 /ERTi

Ny FAR—ZABASAL T BFE 20 ml D
TN IHxy v THANALT N,
Technologies #%

Agilent

30

NATNVEBESH A PTFE/ > Y e
=TI L DY A T A (R

HAZA RV Y Tryirr—nyy
VYUY (I ml) IR EEE LEL0,
Precision Sampling il

1R FR7o~ IS 7AA4—T7 0,
GC-14A XL GC-14B DA —T (BB BEiy
YERTEL ’

4. BESRMG
(1) GC/MS

A7 I CP-PoraBOND Q  (0.25 mm i.d.x25
m, JEE 3 um). Varian #H8¢

A7 HBE 80 °C (1 min) —10 C/min—
250 °C (10 min)

HEADEE : 200 °C

Ay MRE :250°C

AFTRIBE 230°C

F ) ¥—H A :He. 57kPa

A7V v b 110

AZALEBIE : 70eV (EL F— k)

MEE—F:SIM

FEmF—AF (mfz)

EEE = 62*%, 64, 27
Blhe=Y5 :61*%, 96, 98
* EEAA AV

(2) GC-FID

AT L BT LHEE. BAQERE, 27
v hEIE GCMS ERIU

MRHIERIREE : 250°C

¥ V¥ —HA: Ny, 75kPa

AATT v HA Ny, 40 ml/min
(3) AEHE (GC-FID)
@ #Hibr =1

HTh HTAB 32mmidx2m

BT LFTETAH 15 % Ucon LB 550X /
Chromosorb W/AW, DMCS (80~100 mesh) .
EEl i3

A7 NERE 50 C (5 min) —10 °C/min—



150 °C (15 min)

EACIRE, REEEE : 150°C

Fy U¥—HR N, 80kPa
@ HEke=V5v

HT L HFAE 3.2mmid>2m

BT AFETAH : 10% Silicone DC 550 /
Chromosorb W/AW, DMCS (60~-80 mesh) .
Ef{L TR

F T AEE 50 °C

EADIRE, MHEBRE  150°C

*x U¥P—AHR N, 70kPa

5. ~v FAR—R

FHEEA S mm HICHEIL, ~y FAR—
ARNSRATZFED 0.5 g HEFEITIINY
DMA25Sml #MA =% . BEHIZETF LA THE
BlLic, ZONRA TILEEFRTRHLAIEYRY
B L—BREE L, RE R HolcEpEsg
%, 90 COERBMEP CHEEERVERLMNS 1
REIEA L, TR EZ A Y U PERANTA
v FAR—ZAHT A 0S5ml 2kE LD, GC/MS
Xix GCFID [ZF&#EALRE, 72,
HS/GC/MS TIRIARIZBAE S 72tk AT
NVE HS 12ty b LTROBIESEIZEW
GC/MS IZBEhEA LT,

HS BEEM4
A—T RE 90 °C
TN —TRE 100°C
NG URT 7y —T 4 BE 100°C
A T IVERERR ¢ 60 4y
W T TR 0.1 4y
T T IERER 0.1 4
EAKERE 05 &
EAE : 1ml

6. MEBOER

~v KRN~ ZFH /1 7T A7 DMA 2.5 ml
I, HEE =oAL = ) FoERE
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PRIE 5~250 L TR M LE bICER
Lice HXxDEBEICSDWTLEEZDLI I
GC/MS. HS/GC/MS. GC-FID iZ &V 5347 %17
W, BohERBRA A Y — s @mELY
— 7 EEIC X OV BRERTER LI

7. HSMENEER

Ny RAAR—ZFNAL TZEE 05 g &
BEIZIZA 0 . DMA25ml #0% 7%, ik
Eo Ve = U F AR EEREE 5 50
pL 2T CERMLE SICER LT GC/MS
B OYHS/IGC/MS IZ & 0 55t BT - 7,

8. Ak
BREARICHEN, B e=1 D TR
10g2F F5E Fa752 20 mIZIEREL,
Fim, Hr=UF? TERE 1.0 g2
ElRFZ - F roerkr77y (7:3) 20ml
ZAV 50 CT30 mwEH L% &4 D 10
pL % GC-FID IZ L 9 Z#T L7z,

C. KRR VELE
1. HRz7u~ b 757412 K28%
N FXETV =T Ah
BREAEEOEBLE=ARUE(LE=Y T
VORBRRRBRTCESTAIZ L E LTy S
KA T AOERPBBESINTEY . BIE TR
Ucon oil LB 550X <° Chromosorb 104, #%# T
iZ Silicone DC 550 3fEA STV 5, L,
WP L SEEMEREDVE VD, MET O X &
SHERSIC L BFEREY — BREOMER
BHY, BERELTSEFELRV,
O, —RICELEREND WCOT
(wall coated open tubular) B X ¥ v°5 J —&
Z 2 DB-1 B URDB-1301 (#£4{Z 0.25 mm i.d.x60
m, BEE 1lum) ZHAWVWTHRSLILEZA,
hoiddtich 7 ABEL 40 CUTIZREL
THELE =V E & kD MRS ORBE 5
TR =2 BRL7a— FERBTD,



B =AEOWEIITE L TWieh o7z,

—F, BT ARNEIR—-FARY v—»1nH
JE & #172 PLOT (porous layer open tubular) %!
F¥ 7 V=T AFHEREG D T ARE
ERETDOIENTRETHY . BRE(LLEY
DOSBEICE L TW3D, PLOT b F ATIEE%E
WL TRY v —RFNHEE LT < BRHEE
BERTOREARD 1M, BFETIEFHR
FIEE L 22 W MEFEABATHIR S GCMS i
LEATELL IR, FIC. {bFER
&% PLOT # 5 A CP-PoraBOND Q (0.25 mm
1d.x25m, BEE 3 um) 2RV, 17 L0HE
% 80 CL LABRSHTERREZA A
E ) v~ IBFICHEEL GC/MS, GC-FID @
WTIUCBWT L ERSTTS IR E o,
TE>T, AMETHZOPLOT 45 L&ER
L TUT O EOKRE#1To7-,

ZDHT A2 EE GCMS KU GC-FID iZ
£ 4 ¥E L, GC/MS T 350 @ t. GC-FID
T200 BEILL ERIEEZE D B LT/, £h
Lb 7 BREIRRILENIR AT, P
7 LAOWAMEIC S BRI 2o T2,

(2) GC/MS

FEAAA L LTHELE =T mz 62,
e =Y F T mk 61 2 AV, SIM T—
FICEDRIELRE, £/, BERAA A &L
THLE =Tl mz64 RON27, ke =Y
T T miz 96 RUN98 HERFIZE=F—L
oo MLIGRLELICHE ~— 3R
FHCDBEL . X OMERSOEELZ T
o7, BERFI/IE =123 0.01 pg/g, 18
b=V F 3006 pg/g - BEETH . KR
BRI v =088 0.05~5.0 pg/g. ke =
YT 0.3~30.0 ng/g DEWCER TR R
EHREETLE, b OERIX HS/GC/MS
BN THIRERKRTHY ., FHRVBSE
A X3ERIFEAERPST, EHIZ,
SCAN £— F (m/z20~100) (& B EHESHT
ZREILILEZ A, by =125 0.1 pg/g.

92

b=V F 0N 0.6 pgg &LICEEED
/10 2Ll EORESICHE VT, EBRLORE
HRARUARYZ M EOREBICE VEE -
SEMRAEETH T,

(3) GC-FID ‘

GC-FID iZBWTHME / v — I RIFIZS
BEL, ZXOMROIDGEESITDZE42L
BIEST D ENTERE (K2), 6.0~75 531
BERE—7 BB LA, SITIcERET R H»
ofc, TOE—7IiXEL Y = VIEBEER OB
WELTERERLTWEZZ /=D —7
ThYy, EEBRELEFMUEEAOHZIZRS
h, BEORETIIAZEI NV, —fHE L
T, B3Iy =admt sz 17 1
DA< NI h%R LI, $70.
GC/MS KBW T H ) — LD — 7 3E
ZE—AF L DOmz2T BEETAOBRE IR
BH, WE/w— L It+DICEELTED,
REZHET D L& 2d o7, GC-FID
DEEBFIFIE(L =12 0.1 pg/g. HLY
=Y F U 0.6 ngg., MERITE L =1
0.1~5.0 pg/g. BALE =Y F A 0.6~30.0
ng/g PEER CTRFLREREL T LT,

(4) B O .

FROBREER LV BRHEFHNOEERJ I
GC/MS A3 EHEE D 1/100, GC-FID 2 L EED
/10 TH Y, FICHEBERRBREL LTi+o7%
HERETH-o, L, BESWHOS
MIEERETH-T I X IBRMEIZENT
B ErOMROSOEELZITIC 0T,
L2%, SCAN £ FlZ Lo TE—7 ORER
LA[EETH - 7o GC/MS O F BRARERE
WKIEL T3 ¢E X b,

G EAOZAF—

FHEORRDZIATY v VEAREAAQT A
F—%fAv GCMS IZL W lERfT-m ez
A, FHEO2S mOT A F—1X1.0 ml &S
TE—ZJEENPEZE LB L 1710 BIT LA
oTce ZAUIHABEANELY 74T —DFEME



BINENTZ, EARRCS A T —REOES
N ER L, BERTANRETZ L= DGR
MO LI EEZ N, T, FfF
R10ml THoTHLH T RAT—IBTEASH
=54 F—%kERLLEEICIIY— 2 EBEO
BAONR L, BEEXRKE IELDV T,
BT, FAT—EHAEAEL LOFER
HLITAT—NVRFEINLTNWRNLEDO%

AvanBERH o, ABIFETIL GOMS Kk

T HS/GC/MS TI3#9 1.0 ml, GC-FID T3k
0.7mlDLDEERL,
6) NN-AFATEFTIF (DMA) D
HEY—7
ERNREA -3 ©h LRI AES
AL LTHESN TV S FEED DMA %
FAVY, GC/MS B GC-FID i BT D& —
7 DHEEIZOVTHEAN, EREITET M
W — 7 ORI RE — U BRRIE - TN ds,

ME /v —2FETIbOEFE<BOLLNT,

WTROREXFER L T LRAEICERIZ2

27,

2. ~y FAR—REORKE
(1) ERRIELE
HREOBEREEICT T FrT T
DMA RUENN-PAFLFRLLET I KD 3 TE
BERAVWTHESLE, T FRT7 T 0
BENBK 66 CTLIEWV D, MEAEITH L3
ATNAREOEANLF L, £, 5lkES
BN L REY EHET L, DMA RO
NN-UAFIVHRIL LT I FIZ O THEE L
THEEMEMNE, ~y FAA-RETOHE
BbLHo, TIT, Ha @ ey By TiERE
MEEELZLEZA, DMA OFBEEONR
VI o L lRROR VB =) 7 o/

T ANBIIK L TETEEIERE o722,

DMA %328 L7,
7 DMA OFRMESRD D70, 3t
0.5 gtz L TDMA & 1. 2.5 BT'S ml A0

93

LT —smEr ks lc, &Y —7 miEkk
EINE S mllcsr LC2.5ml Tk E =1
1.9 4F, BE=UFrd25fF 1 ml T
B =LA 3.0 5, BIEE=U T 2849
fFevthnd DMA ERNVETHDIFERE
{lpont-, 1277 L, DMA % 1 ml £ 92 &8
BOBEIC A THEEEN TR LU TERLIC
CWEESRE LD, FMNEITsml & i
NTHERMICRENE . LPLERET
hotm25ml & L7z,

Q) PR A B UM TH]

AMEERYOEBBRREEIRM LI A T
AV, SEEEREICBT D E— 7 EmELD
BE}EAA- LA WE /) v OEEKLIE
12100 CFE CRED LRI TEMLE
(B4), - oETE T =AABRHS N
HUE{ =iy 771 ROk =10 F
VERT A NMAAERVEE THIRIERER
THoio,

AERE LT~y FAR—RETREERT
X5 RE A ERICERTOINENS DT
b, FEREITELIRIERETD
ONEFELL, 2, REREOR LAV
FEROEHRICEN Th D, 7ZL, 100 C
UETIEIFESHEACL DBRELZICLVAIEE
BESOERBR LTS, HEMHE
ENEELTELILE 90 CTITH> 2 &iCL
7o, EHHEE 90 CTOEHEERLE Y —/mE
BOBGREYRAE~EIA (H5), 05~3 K
RO CHEE /) v — ki —E L =7
EHEERE LN, o T, FHEEFMIE GC
DA 7 V0R Y kY =V REBEER
DIEMES 2 EB L TIBRE L,

(3) RV B v =V REEERE OERE

FERTHRE LI EEHREORLEER D
72, 90 CTHEAL 10~15 B EIEY
BELN LEERABOBEMFECOVTREL
7m. TOFER, BVEAC = AVEEERERB O
%< A 1 B TIEEE T, BIEO—# 2N



A TNVERICETRY . Zh b2 EeICEm®
THOITE, LrHep, Y—2, O BES
TIE2~25 B[], A T4 BRREZEL
Teo D, Bkt oA En T 31
Z1 &RV, SFEREICBT EkE =

DE—7 MIREOESEE /L Z A (K6),

| BRERI R D LRI 4 RER OH 76 % &K< .
BITRYBHIRETIEE ) X+l
B9, ERERAIENRETH B Z & H3§HER
L,

I T, BEABZERMCBEREINS
B, Ny RRAR—ZEEITIFNCH SN LD
SNATNEFRTHRAE L CREE 51T
EEEIFHEERAR-, ZOFEICE
A7 1T SBRECERECERL.VY—7F
B 1 RN EEE L, £, 20
MOBEREL L 15 HRETERICEETD
eENDhote, TellL, Fv 7T 4 AR
T 7 4 M AEOBEREHCBE L T
—BERE L2 TH 30 HUNICER L
B, ZOBRETIEBTE S,

O FR. M T1IESmm AL 2 mm AR

Imm A& % 8 L CIEEBEDE WIS
THRANZHE, WTFRLRBOBRIC L D=1k
O o7,

(4) BEmEOTME &

BREGREEBROFMAEE LT, <1
7 uai V) % BAVT DMA O PIZERER
MLELIKERTIHEL, BRLEEDOA
AT ICAEERR s~ 70y ) o TES
S LB ULTRANRAL 7T BHEIOWVTHE
L7z, BIEOFETIE—2D/ 31 TAICHEIE
B R 2 RIBRIC T 2 & BRI E T O R
EETAEDERICLIBREPE Y, ¥
— 7 EED 4~8 NPT HEENED BN
oo 2O, HIZEFEBREZ@ERONAL TV
CEMT A0, b LIEBBEB T
TNEKG LB OITY Z &l k> THEEME
FSCBETHZENTREL Y, BEBEDOFHIE
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ELELK—BETIBERIBONSE, —F. %
FHDFEE HSIGC/MS TIT - 7= 84 . EHE
BDANRATILE ST TEI A TARYS
5 hDFRBEERRN I, EEMICH
BPEL, £ ~y FAR—=2HY 75—
DA T RIZEBL, Ry XN BRLUE
TeDBERTE R0,
B) HAFA L)y
FEEAMERLETZZA M) U
BERLI-TRAZ2ERTHENTE, 2D
BERBIEAY NIV y S vy —oy RIS
AW, TOV) D OIEREREET LD
EICE-T, HA/ v b F70EADE
TELARSRATVRETE AL EHDSE
DWEBBILETAZENTER, BE., ~v FX
N 2E TN AR OBRE 28T 579
U UTEMBLTCERTSZ ENE, F
TT, YU UVE 9 CT S SRmMBLTE
BEAZITV., BEROS Y IRV EEA
EHELI-A, MEOY— 7 BRI EA
FENBOLNT, B OB MEBALT
AVanEiRiehots,

3. FomERRER
RVEE= NV HOBRRRR, 77
ANVA NATRORIELE=) F 8o
b= T T AN T T T 4NV AERN,
GC/MS B O HS/GC/MS {2 X v HisE i stEa
1T -7 (£ 1),GC/MS r1H#E A HS/GC/MS
IXHERE B TV BB W T b A
HEETo 110 BE Lz, TOKE, GCMS
TiE{E =123 98.4~112.3 %, ikt =Y
7V 101.2~107.0 %, HS/GC/MS Tii{t
B =LA 90.0~106.7 %, AL =V F a8
85.2~1083 % & WL d BRIF 2 EINEKHE
Livlo, #E AR ORBECBRRERELTVS
PHCBE L W eIz L, ME B I LY
THRETH T b LT RIF A EREM

ToONLZEDNL, KEFIANVTFT—v 300



BEPLLRERBEL LTHEETHD LE
A BT,

4. AFEWEL OB

Elhe =i &ni A 71 RUELL
F=UF o E&H7 45 ABERAV.GC/MS
EANEEREEOREBEERB L E2), 5
71 DALY =V GO/MS 28 0.61 pglg, &
EHED 0.59 ng/g. 5F 7 /L5 ARUB DOIF
LB =1 F X GCMS 23 6.26 R 11 4.36 ng/g.
INFEEED 6.2 BT 4.6 pg/g LW b ITIE—
BLiz, LoxL, AREBEOEERFTIELE
=7 03~04 pg/g, HWiLE=UF 2 1.0
~12 pglg EARFIZEATRERER KL,
Lt v 7 RAZLxERATDIRD,
BTD& L OHERSEEOY — 2 L OSEED
T4z, MEECEL ST BRENS
7o B7TRUSITRLELIK, 4T 1T
b =Y OEBICRRES Y — 7 A
HE L TR Ry, 72 887
4 NVAB THIE(EE = F B — 7 OERNT
HIR LR — 2o 038R, HBETLZ
ERTE Do, —FH, FIETSEEMRER
BEF v 5 Y —H T A, CP-PoraBOND Q %
FERTHZLICLVELHOMRASICLLGE
NECRLNT, BEMLRHFTHY ., HER
HBEELTHATHEEBZ O

5. REORIE

GC/MS IZ X v R U by =85 21 #&iE
EUORV B =Y 788 10 RECREE
2{Fo7- (#3), FOFER. A7 1 U

A7 2 HEAE =D 0.6] BT 0.01 ug/g

BRHEhE, FOMOERSDEZITND
FERERRE TH--, 2B, XA AI@EL
THESEEECHRINEATHS,

D. f&#
BATOELE = VR = 7 OR
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BERBED., FERECH D LBILRFEOME
A, Sy 7 FII ML E D HARSBE
DY —7 DBRB, BT LOFERLE{EDR
BAREHINTWD, £ZT, ZHLHDR
EavE Ll LT~y RRAX—REFBEHAL, FF

HELAOP, BT/ v —ERBICERES
W4 5FEEBRE LIS

FORER. ERREEIC DMA FAVEEE
P S T=1%, 90°CT 1 BERMBA L T~ K
2 A= AYERFTV, GC/MS Xk GC-FID {2 &
DET D EERES L, GC-FID OEE
BRI = A 01 pg/g. B|ILE=UF
V0.6 nglg & FIZEIEED 1/10 THY L
BREEE LT RAERE TH 72, £
7=. GC/MS TIZEBIZ GC-FID £V 1055
BETHY, Lirb, BEEhEE—7 DR
E - BRLAETHo 2, AEOHRMERE
IZEEEATEEL T =13 9841123 %,
B =Y F 3R 101.2~107.0 %, BEIEFEA
TIRE L E =478 90.0~106.7 %, ik =1V
F o 852~1083 % WTFN LRI TH-
Tro BIEIRE LOBASOEEELIITLIL
27 BELHEROEETH Y. BEED
BWHEBRIETH T,

E. X#&

) BAEEETE 175 (1977 5#) : BEf0 52
#£245 188

2) EAERETE 109 5 (1980 &) : BEF0 55
#£6H 208

3) BARER, FEME. AFEE. KH
% BAKESZSTE, 42, 1387-1394 (1976)

4) MY =, WEES. BHE R
BRI e . 6. 69-72 (1976)

5) Dennison, J. L., Breder, C. V., McNeal, T,
Snyder, R. C., Roach, J. A., Sphon, I A J. Assoc.
Off. Anal. Chem., 61, 813-819 (1978)

6) HAZEZES . HAERBRE - A 2000,
593 (2002)
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m/z 62* | /\ : j\ m/z 61*

- yo—r

T/z 64 '\ /\ m/z 916 '
m/z'27 ‘ ‘\ A /\ m/.ZESﬁ |
3.0 3.5 4.0 7.0 7.5 8.0

w9

X1 GCMS IZ L BBEBROA A 7= 7T A

1: k=1 2: k=05
HNE - Y= 1.0 ug/g, |IEE =D 7 6.0 pg/gh Y
*EFEAAAY '

7 -

1 mV

J I LI}

0 5 10
R (4)

2 GC-FIDIZXAEHREBBRDIT Az a< 77 A

1: k=1, 2. Hke=Y5
TRINE : e =0 1.0 uglg, HILE =) 7 6.0 ng/gha
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1 mV

2
1
Ve
] T 1
0 5 10

Trfrisf (4)

K3 GCFIDICEANRAF1IDF AT a< 7T T A

1= 2 By =UF

1 4
a7
ﬂﬂﬁ
M
’\1\ 0.5
%
0 T 71 T 1
60 70 30 90 100

TERE (C)

- —O— A ke = (1.0 pge)
R =YF 2 (6.0 ng/e

4 ~y FAR—RRIIRT 5 FEEE & v — 27 miELk OREER

JrER A1 B & L. GOMSIZ L D IE L=,
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ﬂl-&——@—éﬁ%—@:@
o
=l
Ta&
4

O I 1) 1
0 1 2 3

TR (BERE)

-o— ik =V (1.0 pg/e)
LT =VF > (6.0 g/

X5 ~v FAR—REIZRIT 2 MR & ©— 7 miEtk OBEGR

WHEHEER90CE L, GCMSIZ LV BIFE L=,

0.5 1

EhE = Vo ©— 7 mEE

SRR (RERT)
-o— lFERERL o EEERESY

6 s UK BB & DIERIEOHR

00°C 1 BERIMEVE . GO/MSIZ X W RIE LTz,
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=1 GOMSETUHS/GCMSIZ X AEA Y = AR UM E =) F o OfnEIN R

. IR (ng/e) [T (%) \
Skt ME — - — - - — S Gk
#Hikr=r #Hkvr=¥VFr K=, HELvr=IF
. 0.1 — 1123+ 0.9 —
BmABE 4  PVC ~ GC/MS
» 1.0 — 101.6 + 1.1 —
o 0.1 0.6 106.7 + 5.8 107.8+6.9
BLARES®R 16 PVC HS/GC/MS
1.0 6.0 95.0+ 7.0 91.1+8.9
0.1 — 98.4+2.9 —
GC/MS
5 o 1.0 —_ 103.6+3.4 —
il e
A4 0.1 0.6 1033+5.8 105.6 +£12.5
HS/GC/MS
1.0 6.0 90.0 + 4.4 852+56
o 0.1 — 108.7+2.3 —
RA T2 PVC GC/MS
1.0 — 106.1+2.1 —
— s 0.1 0.6 107.6 £ 4.2 107.0+ 0.8
Z 'LAi PVDC GC/MS
A7 1.0 6.0 1014+ 1.0 101212
0.1 0.6 1004+ 4.5 1065+42
GC/MS
S = 1.0 6.0 1022+ 3.9 106.2 % 4.0
%7114 PVDC
1/ 0.1 0.6 105.0+ 7.1 1083+ 7.1
HS/GC/MS
1.0 6.0 97.0+6.2 932+73
5y 0.1 0.6 100.0 = 0.0 102.8+ 6.7
S PVDC HS/GC/MS
A A 1.0 6.0 94.3£2.5 91.7£2.6

PVC: RUHE{LE =/, PVDC: FVE{LE =Y F
ERE - KRBT EE YA IE = U F o2 RML, 3~453TOEEE = SD.TRLT,

#F2 F)v—gHREBHIBITAGCMSE NAFEEDREMED B

BEE (e

o BlER BT ) < — ‘
GC/MS INELE
AV G | By =1 0.61 +£0.01 0.59+0.04
. A . . 626 +0.32 62+04
B =Y FURET A AL L =Y
B 436%0.07 46+02

WIEME : 3~4{TOEHE = SD. T LT,
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REFEEE ()

M7 REEBECIDATNDOHFAIa<w M7 T A

(a) : BEEHEHE (1.0 pg/g ) . (b): A7
1: k=1

(a) | (b)

I mV

o
[
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<
—
o]

PR (59)

8 NEBEIZIAEILE=YVFUEF T ANVLADOFRT o< 75 A

(a) : BEEERIE (6.0 pg/g¥B8Y) . ) HWLEY=VFTEFE 7 4V LB
2: (ke =057
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#£3 GCMSIZLLZ2BBOBIERER

spun = A& (pg/) \
Bt ENCon Ble—T5o WE R
BEAEES 1 <0.01 <0.06 PVC LXow
2 <0.01 <0.06 PVC JRAH— A
3 <0.01 <0.06 PVC URF = — R
4 <0.01 <0.06 PVC BmFL
5 <0.01 <0.06 PVC v
6 <0.01 <0.06 PVC BN — A
7 <0.01 <0.06 PVC ¥
8 <0.01 <0.06 PVC VRN
9 <0.01 <0.06 PVC BF
10 <0.01 <0.06 PVC BT
11 <0.01 <0.06 PVC B¥
12 <0.01 <0.06 PVC BT
13 <0.01 <0.06 PVC oY)
14 <0.01 <0.06 PVC »Y
15 <0.01 <0.06 PVC nhy
16 <0.01 <0.06 PVC EZATHA
T TT 4NN 1 <0.01 <0.06 PVC FEM
2 <0.01 <0.06 PVC FEA
3 <0.01 <0.06 PVC FREM 3
RAT ] 0.61 <0.06 PVC KERBEHE
2 0.01 <0.06 PVC KEREHE
A i P O IV N | <0.01 <0.06 PDVC g v —Y—t—
2 <0.01 <0.06 PDVC BRY—E—
3 <0.01 <0.06 PDVC BRY—t—
4 <0.01 <0.06 PDVC RAY—E—T
5 <0.01 <0.06 PDVC ARy —F—
6 <0.01 <0.06 PDVC TokEAF—X
7 <0.01 <0.06 PDVC Tt AF—X
8 <0.01 <0.06 PDVC S5 S
FoTT LA 4 <0.01 <0.06 PDVC FEA
5 <0.01 <0.06 PDVC HIEH

PVC: BU ke =/, PVDC: RV B =Y T
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