1 A RERBE ORI FE T o 7 —

WABRRNY 7 ==V
(Triphenylphosphate)
B4 . P Z7x==)LRAT =— k., TPP)

[t E Kk OS]
I
o—||>—o
o\©
CAS %5 : 115-86-6
(2 bR MEIR ]
[Zig i IR i P LogPow
1 E WhR(C AL
ARt (C) R(C) XU (Pa) (ma/L)
245 8.37 % ] 4.59
326.28 50.5 Ao 1.9(25C) s
(11mmHg) 107(25°C) (EH1)

H 8l : http://www.env.go.jp/chemi/report/h16-01/pdf/chap02/02 2 57.pdf

[FiE, F&]
I AR O M LDy 7 v b 3,500, 7 & 1,320 (mg/kg)
M TR R
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S1 4t i&
(1) ot
KEFEE 10m® % 5 AME & TEIERIHEA IR L, U VB R Y 7 = = LAk

35, My : T hr=73 BFETHHBERL CTAHX J —VITEITEL.
LC/MS(APCl—F)ﬂi’C“E%%ﬁ‘éo

(2) 33 - A

[F3K]

ULl RY 7= =)L Foyeflisi T 3Em

UUER RN 7 = =)0 dis - KERBARIE,  MMZE TS5
A YERKE AL ADVANTEC # QR-100  47mm

TR IRMEHE 7 V2 — - SEEBP PSR 47mm

T b FREEEIRGABR T - PCB BRI ALK T e

A K ) — )b  LCIMS [ Fntflisi T2l

by PR RGBT - PCB iRBRT  Frotflisk T 2%l
FREK « ElIRAR 7 v~ R ORGSR T R

[FAFEoZEM - 7]
MBS 5 Lok U CHE A POX 253 5,

[ZRE] (1)
A B SR AR ER - 10, S5mL
B A

/XA TV HPLC A1 2)

(3) Z#ri&
[ AL ]
FIHEHEA R (LA GF) &R ERARHEARELT KR Y v 7 2 L—iitgs & v
TR+ 5, WERIRIZ vy 7 b o=T 3IRATAIE T 24 B DL P45,
Vel is & GF e O KF 1GR3 I K o IChzff s, SUBHRIUC WS, (7 3)

—

FUEFDER I OVRAF]
BREEE MEPEREEMAEICB T 23RBS H T > TOREFH) ([ZiE D,

GF L INKF 2 GF N REMNC72e D X HICERTARALE — 23S L, 7L/min T
24 IR (10m3)ERER 5,

PRIUR D ARITIR I CRAFT 2,

887



[FUEHR O FH Y]

B A EREL L 72 GF KON KF Z3:12 10mL A By R AR B S I A, bl
> Tml 7% b 3mL & 10mg/L PAZHERR 10 1 L(100ng) Z ishn L 15 45 TR S b %
T %, i 5SmL 2B L T, KRR E DT LV #EERTE CRMET 5. 0.5mL
AR ) — VTR LR & 95, (1 4)

[ DR ]

U W hY 7 = =/L(LLF TPP)10mg % IEMEIZFEELY | A & / —/LC 100mL (ZER
L 100mg/L OIEHEFHR &35, FEMEJREZ A &/ — )V CIERAR L, 1ug/l 205 100
1 gIL OIFEAER 2B 5,

VB RY 7 ==L dig(BAF TPP-dis)10mg % IEFEICFERRY . A & / —/L-C 100mL
IZEZR L 100mg/L OFEYERK & 325, WEEHERKZ A ¥/ — /L THRN L. 10mg/L N
PEYERR 2 ERCT 5

BAERE B L OFREHI 1ml 12 L C 10mg/L PNEEHERR % 10 1 L (100ng) <=2,

[A7E]
(LC/MS 5:14)
BEFE : Shimadzu LC/MS2010
HPLC £
717 L Waters fE8¢ XTerra MS  C18 (2.1mm ¢ X 150mm 5. m)
BENME : ALX X ) —)L
B: 7&K
0—3min A:B=60:40
3—6min  A:60—100  B:40—0 (liner gradient)
6—20min  A:B=100:0
20—35min  A:B=60:40
FEE : 0.2mL/min
717 NREE : 40C
HEAE:10uL
MS G4
A A AbE— R : APCI(+)
APCI IR : 450°C
CDL {2 : 250°C
CDL &M : 20V
7 u -y ZiRE . 200C
Ny 77 A& @ 2.5mL/min
F=H—A A : TPP & 5 ] 359[M+MeOH+H]"  #ez8  327[M+H] *
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TPP-dis  E&/ 374  fifgad /1 342

Cidv3
1~100ng/mL OFEYEWR 10 L 2 LC/IMS IZHEA L, FEHEYE L NEEHEDE O v —2
L & PR R IR BT A D TR B 2 TERR T 5,

()
ABHE 10 L Z LCIMS ([ZIEA L, MEWEO Y — 7 i L WEEERE O ©— 7 |
FEE & 0 BB TPPIREZHIET 2,

(& D FE ]
273+t 101.3
C = (As — At) X X X
\Y; 273+20 P
C D 20°CITRIU B RE A DXL E I EE (ng/m®)
As o B OWE R S E D E E(ng)
At o HERGME D N7~V T T 7 (ng)
\Y; N1 (11
t s ARRHH RO ESGR(C)
P D ARBH R O K KUE (KPa)

CEE R TR (IDL) )
AKASHFZ AW LCIMS @ IDL % T#RI2R7T (7E5),

W& IDL(pg/ L) ABHE(M®) &R (ml)  IDL #BHEE{E (ng/m°)

TPP 0.28 10 0.5 0.028

(HEHFEDORE TR (MDL), E& TR (MQL)]
ARREITNAEIZRB T D TIREVERE FRZKRICRY (E6),

WE  RBHEmMY) R EmL) B T BRAE (ng/m?) 2B TR (ng/m)

TPP 10 0.5 0.037 0.096
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T %

(F DTPP (Zrf#AIE L CENTHHEHIN TWADAREENSH D, Lo T EE I3
ABNZT & Tl L, (BRICEEZIZD 9,

(E2QNA TNAOHEIZHANGNTWE VY a7 % A6 TPP TRV miz=327
LDV AT N2 RO FWEP R S5, ERICTITEEDZEITRNAE U
ATNOBY IR LBEZITOHEICIE,. Y a7 L2 3 T LTELZITI LR
AR

(FE3) Y v 7 AL —{EHDAMMND TPP NWHMEICHRE SN Z 2 083d 5, Lo T
WEICT 707 BERT D LR,

(T 4yBEE A E R, AHIRIC GF &Y KF OIS 72 AR 23510 L T 5,
X o TRUBH M o DB £ 72 133 E L BB AR OB 2 ERE L 35,

(7E 5)EE M TR (IDL) 1%, bW ERESEREREImO 5l %) (CEpk 17 4 3
A) ICft-T, 1DOLEBVEH LT,

1. FEEMRNTRODL)O®EH (Shimadzu  LC/MS2010)

WE 4 TPP
AEHE () 10
i E  (nl) 10
syEeE (mL) 5
A& sE (mL) 0.5

HEANRRE  (pg/nl) 1
LEEAE (ul)
A1l (pg/ul)
a2 (pg/ul)
fER 3  (pg/ul)
e 4 (pg/ul) 071
fER 5 (pg/unl) 1.165

10
1
0
0
1
1
e 6 (pg/ul)  1.030
1
1
0
0
0

. 080
. 936
. 963

A7 (pg/ul) . 090

VA (pg/ ul) . 048

HEYER~E  (pg/ul) 073

IDL  (pg/uL) . 283

IDL FEHARAE  (ng/m’) . 028
S/N 10

cvV (%) 6. 94

%IDL = t(n-1,0.05) X 0, X2

(FE 6) HIE HFEORE TR (MDL) K OVEE FIR (MQL) 1X, bEWE B FEAEH A 3
OFHIE] CERRITHESIH) 2L, RoLBYHEHE L,
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# 2. WEHFEOHE TR (MDL) ROVER FIR(MQL)DH H

WA 4 TPP
e BRBERA
AEHE () 10

FEAERINE  (ng) 1.5
PEHARIRE  (ng/m) 0.15
it & (mL) 10
srEuE (mL) 5
&R (mL) 0.5
EANREE (pg/nl) 1.5
HETEAE (ul) 10
BET Z 7Y (ng/m®) 0
RN (ng/m?) 0

R (ng/m’) 0. 157
AEER 2 (ng/m’) 0. 155
3 (ng/m’) 0. 160
R4 (ng/m’) 0.177
5 (ng/m’) 0. 169
6 (ng/m) 0. 181
fEE7  (ng/m®) 0.175
KEE (ng/m”) 0. 168

AR (ng/m’) 0. 00961
MDL (ng/m’) 0.0374
MQL  (ng/m’) 0. 0961
S/N 24
cV (%) 5.74
DL = t(n-1,0.05) X o, X2

SMQL =

o ,X10

n-1
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S2 kW
[53#Ti]
(Za—=F%—1]
IHTOT7 v —F % — b &EK 2187

K&k > e > EEEmE
7L/min  24h GF + KF 7%&hrr3ml+ F/bxl 7TmL+TPPd,;100ng
— P Nygas Il > AR > LC/MS
5mL 43 B A% ) —/L 0.b5ml APCT (+)

X 2. oHr7 v —

(BRER KL R~ A AT b L)
PRI N~ A AT ROV 2 RIS,

1.8
16 [ y = 0.015 x
14 R? = 0.999
1.2
g T
s 08
06 [
04 |
02 |
0
0 40 80 120
pg/ U
X 3. KR
Int 1359 00(14. 49)
50000+
45000? - TPP 1pg/u L(m/Zngg)

Int 1374.00(1.00)

X 4. BEMO 7 v~ 7T L
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5, ¥Ar7u~ 77 A

EVEIES S
ANIER SRR R 2 2R 3 IR T,
# 3. BSINEI 2B R

) REHE W& BE YR IEENRE
Sy *J;i NN = S T *ﬁﬂj/)i%g =R AL A
(m°) (ng) (ng/m°) (%) (%)
BRERA 10 RN 3 0.13 — —
10 10 5 1.05 92 2.1

(BRETRURH AT 1)
LA TBRBE R SEE A B I%. TPP 2% & & FERE LA T ~0.13ng/m® THH S iz,

Int 4359.00(3.76)

0633 TPP #EWRIM m/ z =359

50e3§
40e3§
30e3é
ZOeié

10e39

Int. 4359.00(3.99)
70637

TPP 10ng %M m/z =359

60e35
50e35

"5 15,0
40687
3063
e Uk
1003 —

P L Py T T T T T 7 7 I L B B VA LB VB

X 6. EREKXHAEZ n~ F 7T A

(HSE A K &l I O FET)
T AHEMA A E U TEME R A REERR PRS- KF)E ODS 7 4 v %



—(3M #1:54 EmporeDiskC18 : Disk) z kil L 7=, £ AHIC TPP300ng Z iRINT%, Ak~ 72
I CHIH 2 T o T fE R 2 X 7 12”7,

Bt ORERT & o T ATREZ: Disk A H & B 2 b=, EiE OBRERA
IZ KX BUSIENEERR CIX TPP OEIUENME T2, ZDT2d T AHHEH A E LT
KF., fiHREEA 30% 7 ho&afa hro o b Lz,

140

120 CIiEAME Disk
= 100 f CIEAMK KF
1; 80
= 60
B 40 H

20

0 T | | | | | | | |
= < (] o 5 I = < [ o 3
g2 srgg2zer

S = S
™ ™
=+ sl
[e] (o]
= -
Eilifanreayis

X 7. flEE AR & IO RS

DCM: Y7 uanm A X Hex : ~FH% 2 Ace: 7t b
Tol: F/v= MeOH : X ¥ /) —)L

(o7 o 7% ARRERATE DR

TPP12ng Z¥s/N L7z GF & KF ZEATAMKG /L X —|245E% L, 7TL/min T 1 K
[REBRIL 7o, BIUE ARE BT CORGERI T E1T 72, 7Y 7 HD[E|
IE% 100 & UCHRI LzBICERERE R 41277,

ZDFER, WHEFT CORFEITR R TH > 72,

F 4. WEEFTRAFIZ X D TPP BEILE
it oAV sUE 5H% 14 A
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(R o T C O VRN ENIN 28R
TPP20ng % GF IZHsII L., @SR T COWMEBEINER 2T -7z, ZORER., [
INRIFIERSDEBYRIFThH-T,
M1 BEREEY U T CEEREE 75%  FHIAIRE 8.2°C)
S 2  ARBNAE —FRNIABKE AN A VB Uy —28H L, Zb%x
WCOA—T o PICHRBE LY T T

PN I EE S e S

P T L T PRI o
™) () (ng/m?)
1 10 N 1 0.20 —
10 20 3 1.90 84
2 10 gyl 1 0.07
10 20 1 1.74 77
(27 i)

AYEIC L . KREEEH TPP @ 0.096 ng/m® L~ LD EBNFIHETH 5,

[ER Bk S ORI D ik ]
ABHRECRT (BEifE 7+) DAV Z —13, Wil 4 % i LTl - 835, £
7o, BRIZ IIm WG CIRAFT D,

CEPTN
IR, AR IR T AFEMSEET R, 23, 10~15(1997)
FREEIL, KREXE . mREFEHR, 52, 201~207(2001)

[ F R4 - EfgE] Y (Lo RREREEE S 2 —
FFF  T753-0871 LA g A 535
TEL : 083-924-3670 FAX : 083-924-3673
HYE HEAAETT TRRHRTE Hallr
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Triphenylphosphate

Liquid-chromatography mass spectrometry (LC/MS) was developed for the determination of

triphenylphosphate(TPP) in air masses .

Environmental air masses were caught on glass filter and active carbon fiber filter for 24 hrs at a
constant flow rate of 7 L/min. TPP on filter were ultrasonically extracted with 7 mL of toluene , 3 mL
of acetone and internal standard solution. The extracted solution was concentrated by blowing nitrogen

gas. The solvent of this concentrated solutions was exchanged into 0.5 mL of MeOH. Then sample

solutions were analyzed by LC/MS-APCI(+).

As a result , the detected limit of TPP was 0.037 ng/mg.

The average recovery was 92 %. The relative standard deviation was 2.1 %.

The LC/MS developed here is useful for TPP in air masses.

Environmental Air

Glass filter + Actived

Extraction

7L/min 24h carbon fiber filter
ultrasonic apparatus
Toluene 7mL Acetone 3mL
TPPd 5 100ng
Concentration Dissolution LC/MS
Ly —> >
5mL MeOH 0. 5mL APCI (+)
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WE 4 SHrE7 e —F v — |k =
U e b LC/MS
J 7 = Rleh > flite > BEE R APCI (+)
L 7L/min 24h 10m® GF + KF ]\711%:‘:]\//731:]% PN
TPPd15 100ng Waters ff %4
XTerra MS
| Nogas B M A P LOMS Cis
NS
5ml 43 H A K& ) —)L 0.5mnL APCI (+) 2 1mm
B
150mm
VKES
5um
FaR T BRAE
0.037 ng/m®
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