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1. IZU®ic

F1UT2- 7T F— L OWFLERER VB X OFFAIEE Y e R,

BB, AEICRBWTWELIT2- 7T = L, L4 LTI/ FT LT E RE
HEHESh TV AN EFDEERE L,

F1  2-7 T F— L OWE RS

123-73-9  (trans{®)
CAS No. 15798-64-8 (cis{k)
4170-30-3 (cis—, trans—E &%)
% 7nh>7w?tF
JaEL>7ILTER
O CH; O
X LA
max | me MoH N H
t.lfansﬁi cis
O
F3K C4HesO
nFE 70.09
. 0.853~0.8607
tti(l&{$) (15~2000)
it 102.2~105°C
P Bhe -76.5~—-69°C
it ARE 25.3Pa(20°C)
KA DIBRE 1.5 % 10°mg/L
log Pow 0.63
(FHB/—IL/ KA ERIRED '
OSHA 2ppm (PEL-TWA)
ACGIH 0.3ppm (TLV-C)
NIOSH 2ppm (REL-TWA)
h i et REERTE
HREESE (BBREEEEE2
ﬁ:,IE:ﬂa F 8%%3IE'§%%
B iRIx 03310085 (SERX 184
3H31H)ICEIKH#%E
ERELLTO0.2ppm)

PR - BECAEI ORI, EMEICE T,
A ORER, HEEOREDSE Y Z 95 RA,
TR D BEOKRPRENEE LT A->TWD, EFICISPEICE T,
HRZERUTIELS BT D LA D,

T W& EHE, EIEPEIL SRUTREER BT A ORI

2. SCHERIRAR

KA D2-T T F =N DBHI DN T OS2 FRellrnd,

A Tl KE R CREATHE R EEE (F5%550331008 : H18.3.31) DAMEE T
i %0.2 ppm?D /10005 % THIET X % 51E% B L SUROFE LT - 72,

Z OfEF. EPA Method No.8315AIC B\ TR H D2-7F F— AL %DNPHI — U v &



W60 LIE L., 7 h=bF U5 mLTHE L=%. HPLC/UVTHOMT % Z & T0.2 ppbi»
SHETTRE L DHENH - 1=,

#F2 KREHPD2-TTFTF—ILDOHHIZ DN T DL

SR H 75— __SWAE |
NIOSH Method No.3516 BIAESE BERILFAE
OSHA Method No.81 DNPH& ;274 JL3—|HPLC/UV
EPA Method No.8315A DNPHA—KYwS  [HPLC/UV

Fo. KRB O, BRAEEZHWAROWDNPHY — RY v VEHAWALZ ETT /LA D
ROFZEMEZLEL, EREEZM ETELLHEY LTS, UL, ZOHETERY
AT VT ROGHIZEN S D Z LD, BRI O o b2 B LRI LT 5,

—J5. KHE B, DNPH#ER ORI AT LT e REERAD— MY v VE2RD 117
fifE L. DNPHY v hY w2 b HC) VG 78 b= N L THAET S Z & TARER
TAT e ROGHTBNAEE L WS LTna,

EBIz, REBIEZT 7L A EDNPHA— Y v DICHiES, BEEO D B T
T 52 L TRENCAINLZZDNPHE g5t TT7a LA v ORIEEREL, iz,
2-7 TS —IZBW T b EEN L ET DA fEEEZREY LD,

VL EOSCHERFAARE R D, AR 1X20 Lif4E(0.2 L/minx10047), 3 mLBAREZEA
T IS ERREZEORKEME (1E) TH50.2 ppm®1/1000% & 725 3.8 ng/mL & L,
20 LIS, 3 mLBUERHICEA T 578 LR R BEOEMEE TH £0.2 ppmD2fiF (2E)
L2577 pg/mLE COREIZB W TR 21T > 72,

3. MR X OO &

CHRFAE ORE R, A2 S £ WDNPHY — MY » UNRREEFT LT & ROFEICTEIT 55
FREMIZHE L T D & PRL, RO LY TERASH R DNPH 44 810!
AEHT L L, £, BEREMIOSHIZHE T 5% &1320 LIFE0.2
L/minx100%3) & L7z,

2-T T F— VI EE N TOREENEN L, iR, EHICT7Eh=1FU L2
mLCHE L, DWERTE CHBECRETH L & L,

F7o. B AE VR WDNPHY — N U v P EHWESA, TV B N EDNPH% X
5 S D O ITBAE O BGE L A LB L RB XN TN D) ZEnh . ONTERTIC AR
W2V U (V) E10mLZE 7 & = kUL T100 mLICES) 0.1 mLEM A, 10455 %
B L7oth, WHER &R A T ST D A ICBMAKTCE mLICA AT v 752 L & Lz,

HPLCO TSI T VT v REEE ORI, BN 2277 T — L OEEN D
KIDEME Lz,

F7o, B R X2-7 77—/ —DNPHO KR KRNI EA3880 nmffiETHD Z Lnb,
380 nmé& L7-,

3 OSWEMECTHEEL AT VT b -2 4-DNPHAIEAEER T (10FES) %
50%7 & =k UJLKIEE (7 h= 1Y /L50 mLEZBHAK TI00 mLICER) THRLE
HEREMTB IO 2EMTOoiERZ2X 117 T, BEREBLV2EICEBNTET IV



TR

Tb NEE BRSEEAZ TR L TWD Z &R ST,

(FRF)

sua hTTR R FOCHIBE TR Fotsrk

7ua b7k R=DNPH ¥ Z7~7 /LR v Fiil

Ui BH(bFER mEiRE s e~ 777 0 —H

REAK BRI mEREs e~ 777 0 —H
TER=1MUV BEHEFR SEREI e~ 777 40—
TrIebber7Ir BRTR @k o~ 8777 0 —H
Rk FEMisR TR LC/MSH

# 3 HPLCHHr&Att:

Bg(L-2400 (B 3L & AERREY)
MHEAEIUVER HHZS 380nm
B ZOLBAX Bonus—RP(P.N.880668-901)
4.6mm X 250mm,0.5u X 2K
F—7 iEEE|40°C
B () Z&BK:7EF=MJJL:THF

0 50:30:20
BEhtH| 2 50:30:20
22 15:85:0
32 0:80:20
& |[1mL/min
EAE|50u L

x THF: 7 7k Feorv o
Q=R ¥-3:%0

o
& b (2 E ff
g 2 <
Q S R o 20 8 b
3l 3 3 = - £ A
a SR BN < 83 25 2 <
— Q ISE! E b
o o E 206 o~
Q 3
= 1.5
0.a0cE E 1-0f
E as
0.000g 3
LA Ay A LA ) A A A Qo““““““““““‘
12 B8 14 15 16 17 18 19 20 21 22 12 13 14 15 16 17 18 19 20 21 22
RPN FRRRENIND
1: ®WA7VF bR -DNPH |, 2: 7¥b707 tb -DNPH |, 3: 7th/-DNPH , 4: 7/8v{/-DNPH, 5: 7 nt 4#/7V7 t} -DNPH , 6: 2-7" 77—~
DNPH .
1 77k FE-24-DNPH-IRGIFEHER D 7 v~ s 7T A
4. 7727

HEEIZTE F= M) VDR E10 nLAEE ISR, B SIS JeimIc B O DNPH
RS 2B L, KW ZFRE LT BNZEA %2100 mL/min C5oyMENZER &2 W 5] L7



TR

LELY FRFETHELEZRABI W, 7707 2R LA (M2), 2277 —
D=7 MEIITHE LR HDRE R =71 Rho Tz,

R

T T T IR R R R R R A A R RN LA R R L R L Ry R LARR AR Rl R LA AR LAY LA RAARY AR AR MRS AR EAM R ]
o 5 10 15 2 p~- 30 35 10 45 12 183 14 15 16 17 18 19 2 22 prd
=R TR

X2 T u~hTTh

5. M=

B =:13100 LIFEE, 2 mLBIAERFC AR, 1/10ER JOREMY L 22 58ki22-7 7 F—
VvET R b= R U ATHER UMEEICEZERNLE (2277 7 —Vink : 23, 1.1,
0.011 pg). WMMEILE H IS LB ODNPHHEE 2856 L, KM 2 RE LT-=
MNZE5% %100 mL/min 5 =N ZE5 &2 W5 (19.2~19.4C, 26~27%R.H.) 7, %
IR TR, EOIHEEZDE L, AL EZT o2&, 9 &iTol, MRER4ITRT,
WO EIZIE W T HBAERIZI0~110% DFHNTH O | BIFRBAEREL R LT,

F4 PEER
-5 — )| 0L REREDEE 55 2(%) (n=5)%
(U g (ppm) Mean SD RSD
23 0.4ppm (2E) 99.3 0.6 0.6
11 0.02ppm (1/10E) | 99.7 0.9 0.9
0.011 0.2ppb (1/1000E) | 101.4 2.9 2.9

6. ra< hJ I A
sua b7 57 R=DNPH %#50%7 % =k UKk (7 h=hFVU /50 mL%&
FiAK CLOOMLIZER) THMR UAERR LTAEREWR DO 7 v~ b 7T LOF| %X 31257,

RN

T T T T T T T T T T T T T T T T T T T T T
12 13 14 1S5 16 17 18 19 20 21 22

SRR Enir

X3 FEAERD I m~ ~ 7T LB

IITORER, BB 2 RKOE—=7 BBHlS Nz, ThboDe—7 [ TEEMEICE



WTHEIHIZNTWD Z Enb, 2277 F— L Dsyn/antiZePhik (K4) EEbns, Lo
T, HHEZ D 2 KOERFREU FOE— 7 O&8BEEEHNTITH 2L & L,

NOz NO2 CHs
02N——<i::j;——NH H 02“——{1::j;——NH \
\N \N J—
B H
/
CHa
Anti(E){& Syn(Z){%&

4 2-75F— /)L —DNPHFHEK

7. FREAR
2-7' 77—/ —DNPHIEHER #50% 7 & b= F U L KIEIK THIR L., 6 BIEOEAERY)
ZRE L (3.8 ng/mL~7.7 ng/mL), MEMOEMMECONTHEE L (K5, #£5),

1.0E+07
9.0E+06 | y = 1138318.8595 x
8.0E+06 | R = 0.9999
7.0E+06 |
< 6.0E+06 |
® 50E+06 |
< 40E+06 |
3.0E+06 |
2.0E+06 |
1.0E+06 I
0.0E+00 ' ' ' '
0 2 4 6 8 10
2-T7F—IViEEly g/mL]
X5 2-7FF—OER
#5 2-7TFF—/LDOIEAERS
2T F— L BB | 0L RERD | HID Area
(ug/mL) EEEb) | BE [F—41lE—52] At
7.85 410 2E 10645] 8892378] 8903023
3.82 200 E 5285| 4401292] 4406577
1.93 101 E/2 3389] 2221847] 2225236
0.39 20.2 E/10 977] 447130] 448107
0.038 2.0 E/100 | ND. 45095] 45095
0.0037 0.19 E/1000| N.D. 4248 4248

8. MHTIRBLOER TR
ERRER TR U 72 IR AR BRI O BRI £ 3.7 ng/mL (200 mIL/min 100747 4
L7254, [RTIEE0.2 ppblc i) 59 7ANH L, FOERERFZE (SD) #HH L.



SD® 3 {5 & fH TIRME (LOQ). 10f%5% E& FRE (LOQ) & L7z (F&6),
ZFOFER . AT BIEZIE L7-200 mL/min® 10055 BH#HE DSBS O E & T IRIX

0.034 ppb. BERHEHIEZIEE L7200 mL/min® 1047 LD LA O € & T FR130.34 ppb &
VARDY

#6 2-7 TS O TIREERE TR

E#REEE (u g/mL) 0.0038~7.7
Y o] Lz lESRER 0.9999
s FE 2 FBR(hg/sample) 1.9
1 T R(ng/sample) 0.59
T E= T FE(ppb) 0.034
m e s i £ = T BE(ppb) 0.34
RERE CLRSRR) e KB oob) 0.10

9. [AIVR

5. Wi L FEERIC, DNPHEERIZ2-7 7T F— AWK ZRIML (2-7 7 F— /LR

B 23, 1.1, 0.011 pg). 200 mL/minC1004fZENZe& 4 Ma] (17.7~21.1C, 29~
35%R.H.) SH¥7z, WAl T#., EHICHEEZDE L, LB 2T 721k, O &1T-o
7o RERZEFRK TITRT,

W ILDOREEIZBWT G EIERIZI0~110% OFmFAN TH V| BAREINEREZ R LT,

F 7 [ER
-7 — L[ 200LRERDERE [E[IXE () (n=5)%
(u g (ppm) Mean SD RSD
23 0.4ppm (2E) 971 13 14
11 0.02ppm (1/10E) 99.7 19 19
0.011 0.2ppb (1/1000E) 103.8 3.7 35

10. fR1EME
HEBE DTG L2k, WEREZGEECHRE LR E CHEE O F EmEE CRE
L7 E DRIRIZOWTCHAE Lz, ZORE, MEEOF FAE LI-WESII3HZITIX

G =R D50 % MR EE £ THAL L7272y, fEREHITHAE LI2Ha 136 HRIRE L T ik =
1390% 2L EZfeRr L Tz,

10—1 HWHEZEDIINE LTSS

4. AR LEREIC, DNPHEEZIZ2-7 T F— AWK ERNL (2-7F F— LN

£ : 23, 0.011pg). 100 mL/min THAHIENZ2EX &2 5] (19.56~20.3C, 23%R.H.) L7z
. EDICHEE A L, BUERZWBEICTRE (0, 1, 3, 5AM) Lz, HwE®R. A
EDRLEZAT > T2, I &iT -7,

fRE RS, K6 IRT,

WITHNDOREIZB T H IERITI0~110% DOFPFHANTH D . B2 F 2R Lz,



£8 IRAFME (WA WRIRE)

ZITIN | aomkmoRE [REAR| BEEG 020X
VRN
g (H) Mean SD RSD
0 99.7 0.1 0.1
1 98.8 05 05
23 0.4ppm (2E) 3 97.6 06 06
5 98.2 1.1 11
0 100.3 33 33
1 101.8 5.2 51
0.011 0.2ppb (1/1000E) : . 22 >
5 101.7 25 24
100 % 2 Y b
80
{i/{- 60
Hm
£ 40
20
0
0 1 2 3 4 5
ABEREHHAE)

X6 RAE (BAARRE)
(2- 7T F—)LiIN&E A :23pg. e:0.011 png)

10—2 HEEARE LGS

AR, DNPHIEEZ2-7 7 T — WVIRIR A IR L7t RS 2 msEICRE L7z (0,
1,3, 50 HEEEZMIT LM REE2E 9. KMTITRT,

2-7 T F— VIR E23 pnglZd W\ CIXMERERE 5 H [EfRE LT b P& $I1L90% LA | &
FFLTWE2s, BINEO0.011 pgll BWTIIIRA IZEIEEME T L, 3HZRITIXEIUED50%
fHEE TR T Lz,

#9 RIFME (FERERE)

2-J7F7—)L | 0LEERORE |[REER Bt 75 () (n=3)%¢

AMEW g (B) Mean SD_| RSD

0 96.1 2.1 2.1

1 97.7 18 1.9

23 0.4ppm (2E) 3 939 0.7 0.7

5 92.9 1.7 1.9

0 94.5 5.1 5.4

1 96.0 22 2.3

0.011 0.2ppb (1/1000E) 2 50.8 6.9 135

5 41.4 2.1 5.2




100 }
L S S A A
80
W 60
H@ [ ]
E 40 .
20
0
0 1 2 3 4 5

ARERERRE)

7 PR (EERE)
(2- 7T F—/LIRINE A :23ng. e :0.011 pg)

1 1. cisfRizo>W\T
EiEBFHZ B O Tidtrans KO A O3 EEZ W TRET 21T 2 72, cistRIZ W TIHIME
DNPHFHEARILICIRGE SN TE LT, cishzGiefliiz7 v o707 & Rcs-, trans-ii
AEMIETThHoTe (REHRIZOVWT A =T —ICWAbEF. RPATH-7),
DNPHH##EEIZ Z DRAMZ IR (2EfHT) Licd Z A, transtkD B D7 m~ | EJE
W, EREEILICE IR < . AREIOBRF ClicisthZ 08, BT 2 Z LixHiskianoiz,

12, £&®

ARFHIEHRBRER D2-7 7 T — VDo HEICHOWT, FERE ERICHE S E 0
DNPHI#EE ZH W5 Z & TRAMEZ R L, BiERIC) VBT 2 Z & TRINEA
T3 2 Mt 2 i@ ICHPLC (UVEHES) 2 MW TiTo T,

ZORER, WEAEDICHAE L, MEREZRGET D Z & CRAEZEWER M EL, EAX
< FEPEQRO0 mL/minx10043 FERA) 2 18 7E L 7= 4 CIE B 2Rl > 1/1000~2f% L 72 5
0.2 ppb~0.4 ppm D HFIFH TRHFIZHNT TE D Z L PR T2 (MEEBRE N E (200
mL/minx1077 XD 248 E L 72356 TIEE 28I E D 1/100~201% & 72 52 ppb~4 ppm),
VLot R AR ERIE AL S U THIRICE L D7,

1 3. ZEICHk

1) )R E 2R HiR i~ 2 7 A(kisnet)

2) ACGIH 2014

3) FFAUREE OEIEE (201342 FE), pE T A= MRS 5575 R26E5 A 14 B, H A /T A P

4) FrE R AEAVEE 2 8 458 3 1A - FLFEE0331008%5 (FRR184E3H31H)

5) # B2 HLHZE : BUNSEKI KAGAKU Vol.59,No.3,pp251-256(2010)

6) KHME ., WILRA, MBEEY, TIAFHE . B HEHE : BUNSEKI KAGAKU
Vol.60,No.10,pp791-797(2011)

7) KESC, FEEEEIL. PRI =M PR £ 43 Ann. Rep. Tokyo Metr. Inst.



Pub. Health, 63, 247-253, 2012

8) Steven Sai Hang Ho, K.F. Ho, W.D. Liu, S.C. Lee, W.T. Dai , J.J. Cao, H.S.S. Ip:
Atmospheric Environment, Volume 45, Issue 1, January 2011, Pages 261-265



(3IIAT)

2-7 T F— )L DOEEAERE M 15

k520 C4HeO

535 70.09

TP | FEEMATS KARE
(B2 D EVEE 2 8 4 3 1H - HRE
03310085 (FR%184E3H31H) 1Tk < %

HEJRTE & L C0.2ppm)

ACGIH 0.3ppm(TLV-C)
OSHA 2ppm(PEL-TWA)
NIOSH 2ppm(REL-TWA)

CAS No:123-73-9 (trans{&)
15798-64-8 (cisfA)
4170-30-3 (cis-, trans-IEA W)
WM - ks 102.2~105C
fis -76.5~-69°C
FEAR - EEAFHIH OWRIR,

HRELUTIES TS 2 LRE AT D,

WL 7 b T7ATe R, 7L rT AT e R

AN

ohT

# 75 — . DNPH&£E
OB b T3S 8107
7Y 7 iR 200mL/min
o7V 7R 0 1045 (2L)
10047 (20L)
PBRAFME - BT O TWHHMAT C1LHIZRE
WA WL R AT C5 H 22 E

T 0 ARSI OWEE T T
LI S,
¥
WNE  23pgdHE 96.5%
1.1pgD B4 %
0.111pgDHFA 95.2%
EE RN CI) BEEW)
RN 23pgDH%E 97.1%

1.1pgD%E 99.7%
0.011pgP 4 103.8%

B TR ((30) @ 0.20ng/mLG R IR 1 FE)
A #20L  0.010ppb
A& 2L 0.10ppb
0.65ng/m L #& ik i %)
A #20L  0.034ppb
A& 2L 0.34ppb

EE TR (100) :

N7 - HPLCOY M i

AR : 72 b= F U/ (2mL)

AALER : 10% U »EAVATR0. ImLIS Nt 1003 # . ik

T3mLIZER.

2518 L-2400 (HZBUYERTHRY)

g : UViRHgs  380nm

B 7 HNIRJE - 40C

7 7 A ZOLBAX

Technologiesttfil)
4.6mmx250mm,0.51x24%

BEhte : Fe () K 7k h=1 VYL THF

Bonus-RP (Agilent

0 50 : 30 : 20
2 50 : 30 : 20
22 15:85: 00
32 00 :80:20
Wi : 1lmL/min
HEAE : 50uL

R
0.0038~7.7pg/mLO i TEARMESF LTV D,

FERTE ¢ AR AR A

W AT BIE, EERBENE

WE . RAVATLTE R, T8 T AT E R,
EELRBRWT & 2R

TERNA TRV, TREFUT AT E RIL,




1) R E 22 @it o 2 7 A(kisnet)

2) ACGIH 2014

3) FFAIRIE OBV E(01 34 ), M R P MERE 555, 265 H 14 H , H AEEMAE o

4) FfBe e AEEE 2 8 455 3T - ¥ H0331008%5 (18423 H 31H)

5) #EFIE 2 L% : BUNSEKI KAGAKU Vol.59,No.3,pp251-256(2010)

6) NHF®E ., Wil ZA, FEEY. HAFH . B AN . BUNSEKI KAGAKU
Vol.60,No.10,pp791-797(2011)

7 KEX, BHEBIL., R =/, PR R@ELH2 43 Ann. Rep. Tokyo Metr. Inst.
Pub. Health, 63, 247-253, 2012

8) Steven Sai Hang Ho, K.F. Ho, W.D. Liu, S.C. Lee, W.T. Dai , J.J. Cao, H.S.S. Ip:
Atmospheric Environment, Volume 45, Issue 1, January 2011, Pages 261-265
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