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“Thin film” method “Direct” method

DEHP:
9%RSD = 4.79 (n=4)
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%RSD = 1.15 (n=4)
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Phthalate DBP BBP DEHP DNOP DINP DIDP

Quant ion m/z=223 m/z=206 m/z=279 m/z=279 m/z=293 m/z=307

Replicates (n=6) (n=6) (n=6) (n=6) (n=6) (n=6)

% RSD 1.35 1.46 2.54 1.60 1.33 2.52

R oA RO I AR R IRRAL S W IR AL 2 T I SE R SER AR ) (n=6).
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Frontier Lab Ltd. ({34 #%: EGA/PY-3030D ok 2020iD; FM#Wi ik &5 : 100 ] 320°C,
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WEFRAR S : 80°C (1min) -200°C (50°C/min) —350°C (15°C/min, {4 2 min); ¥
2] 6 ming A4 UA-5 (5% Diphenyl-95%dimethyl polysiloxane) 30m, 0.25mm i.d, 0.25
um film); A0 E: 1.2 mL/min; 23tk 1/20; s 3Gl 29-600 m/z; FH6EE: 2.57
scans/sec; MI{H: 50; JRIEALHZEIE: 300°C; B1YR (ED JHJE: 2300C; FEWMER: 4
200 ug-
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5 JNFIE IR QB2 H R IR S ol o . s bR I AR TS R B v it 2 ] (PVC-DOA #4
KU o BrtE 2 FAIE r AR T DL R S 1 K A BSOS

ng 181.8 181.8 184.8 172.6 182.1 189.7
ppm 909 909 924 863 911 948
%RSD (n=6) | 2.08 0.76 1.42 0.85 2.03 2.07
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VISR DBP MIfcHERTZ #E: y=mx+b

y = 1293.9x + 235288 (R2=0.9979).

2 y=0, x=-235288/1293.9=-181.8 .. 181.8 ng.

W (ppm) 1 FA5 5.

DBP [{J{H +fi % PVC-DOA & = 181.8 (ng)/200 (1 g) = 0.909 (ng/ 1 g) = 909 (ng/mg) = 909
(ppm)
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Various polymers
i !

Phihalates Polycarbonate; (FC)
Eans—~uny D3O

Polystyrene; (FS)
—+CH,CH(CgHs) 15—

Polyethylene (FE)

f CH,CH, }

Poly (vinyl chloride) ; (PVC)
A — £ CH,CHC 3—

J 200 300 400 500 600 700 800°C
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" Thermal desorption zone ~
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AHE: 100-320°C. WAR, REANHLIKIIFE R HATTEAR M EGA. BIA LK 5 FIFE S #5255
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RT Name Acronym CAS No.
7.805 Dimethyl phthalate DMP 131-11-3

8.7 Diethyl Phthalate DEP 84-66-2
9.915 Di-n-propyl phthalate DRPR 131-16-8
10.6 Diisobutyl phthalate DIBP 84-69-5
11.34 Dibutyl phthalate DBP 84-74-2
12.957 Di-n-pentyl phthalate DPP 131-18-0
14.686 di-n-Hexyl phthalate DHP 84-75-3
14.778 Benzyl butyl phthalate BBP 85-68-7

15+ Diisoheptyl phthalate DIHP 71888-89-6*
16.328 Dicyclohexyl phthalate DCHP 84-61-7
16.509 Bis(2-ethylhexyl) phthalate DEHP 117-81-7
17+ Diisooctyl phthalate DIOP 27554-26-3 *
18.056 Di-n-octyl phthalate DNOP 117-84-0

18 + Diisononyl phthalate DINP 68515-48-0 *
19 + Diisodecyl phthalate DIDP 26761-49-1*

2 IASTM D7823 vl 5E 15 FhARZE — R s i

INPVERIRAR SR — IR BG4 U 41 (& ks i . (* DIHP, DIOP, DIDP, DINP AR I3k
PEARAY . — B AR ITH IMPRHE S BT . FRBERE, XEREAYMSH 2N
L, DRAR 0 IR Bk T T W TR IR o K D7823 HR L (AT R AL HEAT T,
H 1 & 38 N 58 2 Ak S0 70T« GC AR AR : 40 — 200°C (40°C/min), 200 — 300°C (5°C/min,
{45 1 min), 300 —320°C (20°C/min, {#%F 2.5 min). {Gi%4Ef# [ 5 AH K 5% phenyl/methyl.
PR B IR T L3 0 AN AR OR B e A — 19 T .

10. ASTM D7823 ¥l FaJR £e s+ B4R 2K — FER BRI Bt

F ASTM D7823 & HIJS £ AMfIfK PVC APEL, B T ARAA IR AR BE AN, 2EANRE G AT
IR A Fc R D7823. K 15 i FHARIR — F IR IE Y FUbr AR T — SR et (10-3000
ug/mL), T HIbRUEIAT I . FRFEINAES % ASTM D7823.

Bl 7 SRR B Hh 149 81 IO PRI 1 (il 18] o [ mp s 22 i AT 4 — YRR 2R A
FETREM T DEHP B BAE 0, PIULRE SR f AR e BB 0T . — ELH DR e
PR IR AL RGN AT X5 4%, DA SRR IR i AT et — R0 H RIERATRE X
TG0 JE PR AT o0t o
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T Il.lll]] I - rres 1Y LL&
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B 7 YRR S OB A (m/z=149) (200 ug £ BCE TR SR )

A IWIRrSE

PUAWIEIE . 100 - 320°C (20°C/min)

AR EERE R 300°C

AR REIR ARV RS : 40 — 200°C (40°C/min) — 300°C (5°C/min, 1 min hold) — 320°C (20°C/min,
2.5 min hold)

% FE: Ultra ALLOY-5 (MS/HT) (5% diphenyl 95% dimethylpolysiloxane, L=30m,
i.d.=0.25mm, df.=0.25um)

Hf&E: 1.2 mL/min

Syitt: 1720

FAHGHE: 4 scans/sec

FEMTE R 2.1 & 200mg AE5 % T 10mL PUSUMegH;  HY 2.1-200 ug T-FE AR

TS DEHP BMREE, FHHT TREN, BAEME D 200 ug A 2.1 ug. K8 AT
TR M A% Ll 279 5 TR G O . Tl T, FESL T DEHP SN 17.13%.



S000000

TIC
3000000
1000000

!
%2 94 8% 984 100 102 104 1086 108 110 112 114 186 1.8

200000

EIC :

m/z 279 DEHP amount in sample: 17.13%
100000 1

92 94 98 98 100 102 104 108 108 M0 112 114 MME M8

Standard addition

Sample Name Sampleamount (ug) [Standard addition (ng) |Area
PVC Sample 2.15 0 3059903
PVC Sample + spikel2.15 900 10535796
Quant value (%) 17.13 %

8 2.15 ug HLYRZR AT i B0 2 -0t B A BB ES TEas E] (miz=279), GC FEiEARTRE: 40 -
180°C (at 40°C/min) - 280°C (at 20°C/min) — 320°C (at 10°C/min, 2.5 min hold) to 320°C.. iffiid Py
SARMEMINE, DEHP tHE RS &N 17.13%.

PPIR 4 PHTXFRIREERE R, ARB DG TR R AR ST R AR LI,
W BN TRDRURS i B e WUERATREMI TN, RENFE i Bl RERS I 2L AT REA T I , RENS
R IX LA SRR S5 AT 0T o

PR 5: RV 2 FRARIE I IR IR R (V) VARG H BRASAE ppm 2, B N ATE BFREEAT
AR EAH T HRAE SR E R, —80UE 50-100 ppm. XANEREIE TG ERE
A MR GET S YRR R RSN o S AR I NVt REAS BRI A 5 o

[Pninlaes eniied | oEp | oisp | o[ et [oNe—oioe

Phthalate amount 22 ppm 24 ppm 76 ppm 17.13% 140 ppm 3900 ppm

Sample amount analyzed
200 ug 200 ug 200 pug 2.1 ug 200 pug 200 pug

(ug in sample cup)

RNV YL T RAL R — IR T 8 4 R
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11, B -SARERHE S SR RBAZER - B RIEHE R LR

O MELH b (YRR S SR B B &5 T S bR I NV F FZE B A bi s R Xl o
A 2E S P B R R IR A IR B AIG,  JR BRAE 7 2% I A TR A 4 2R
DNOP. DINP. DIDP [#J¥ & fhi i 2 11T DINCH FFER o SRR FR e I 32 S HY /S il
AR HIREER D SR R &, RSD 4 1.8 %.

(%) .
Solvent-extraction & ESTD 1.3+074 o || DINCH
, L af
(8.3) (10.7) oo L
020 » O mpmo
b |
L
50,000 . miz278
\ DEHP, DNOP
(11.8) £
______ {28y __ o _ _ ]
010 A5k ooy
(1.4) (1.6) (1.3) (25
B3 1o
132 | 1D & standard Addition 4000 <k, miz307
: DIDP
D | | | | | | Ly l_l_'."-m:‘. » .‘
DBP BBP DEHP DNOP DINP DIDP 7 8 9 10 11 12 13 14 (min)

9 W AT MRV TR bR UE I ) 8 B S IPE (%RSD (n=4)) %, (48R
IR IRR A P E=1,025 ppm)

12. &8

ASTM D7823 Tl -SAH 1S/ ik, EHT 2 MRS 2P el — H iR
BERY T o BEAN TR TG — AP F AN T S AR CRIV 240 55 1 [ AR i Bl
EVENHR B — i AR VD) BT RERA A, ARG OCE T B shitkeds L.

PREIUR T ARG RE S 25 ik, FERINEAE— @R R, A0 RIS TN &
Pyrp . 2R, DU T AER DBV, RIS T A & D SRS A L

Pt 2l T RE P AT 28 R R MR S B R R I 2 R e A, IXRE B T A H ARt St
VU HIFE o O T IS AE i RE DS R I AR vE I ANVE AT 8 2, [RI IR ORAIE T4 i AT A
At AEAR R R SGER 25 P R BEAT o ARAENI A7 ZEREANRE b 22D BT P, (R 245 21 1)
I Abii 2 15 O T IIAT , JECREUAE AN R S B A S A R Ik
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13. %3k

ASTM D7823 (2013) Standard Test Method for the
Determination of Low Level, Regulated Phthalates in Poly (Vinyl Chloride) Plastics by
Thermal Desorption - Gas Chromatography/Mass Chromatography.

Section 108: Products Containing Certain Phthalates.
http://www.cpsc.gov/about/cpsia/faq/108fag.html

Di-(2-ethylhexyl) phthalate (DEHP), dibutyl phthalate (DBP), and benzyl butyl phthalate
(BBP). Diisononyl phthalate (DINP), diisodecyl phthalate (DIDP), and di-n-octyl phthalate
(DNOP).

Consumer product safety commission, Test Method: CPSC-CH-C1001-09.3 - Standard
Operating Procedure for Determination of Phthalates, April 1, 2010.

Applications of a multifunctional pyrolyzer for evolved gas analysis and pyrolysis-GC of
various synthetic and natural materials: part 2, S. Tsuge, H. Ohtani, Chu Watanabe and Y.

Kawahara, American Laboratory, March, 2003.

Rapid and Simple Determination in Plastic toys by a Thermal Desorption-GC/MS Method,
T. Yuzawa, Chu Watanabe, R. Freeman and S. Tsuge, Anal. Sci., September, 2009, vol. 25.

ASTM D2124-99 (2004) 5, Standard Test Method for Analysis of Components in Poly(Vinyl
Chloride) Compounds Using an Infrared Spectrophotometric Technique.
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