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Abstract

Keywords:Building Material,Phthalates,

Semi-volatile organic compounds

According to the statistics of the World Health Organization
(WHO), “A person's life 1s 90% of the average time in a generalized
indoor space", so the indoor air quality has a negligible impact on
the health of the occupants.

In the year of 2001~ 2004 - the Architecture and Building
Research Institute, Ministry of the Interior have already completed
the development of testing technology for formaldehyde and
volatile organic compounds of emission from indoor building
materials, and set up a high-quality control policy for green building
materials through the promotion of “green building materials label”.
In the year of 2013 ~ 2016 - the Architecture and Building Research
Institute, Ministry of the Interior and the Bureau of Standards
Metrology and Inspection, Ministry of Economic Affairs have
jointly completed and promulgate successively relevant CNS indoor
air standards. Based on the results of the previous research, this
study intends to establish semi-volatile organic compounds
equipment and develop testing technology for phthalates of
emission from building materials.

This study also found that the current CNS standard on
phthalates testing in our country is mainly related to the technology
development technology of plastics industry. Phthalates and other
plasticizers are distributed only physically within the polymer
matrix, and are not chemically bound. Hence, phthalates can slowly

but steadily diffuse out of the products during application and can
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volatilize in ambient air. Therefore, this study refers to the current
most commonly quoted ISO 16000-33 standard in determination of
phthalates for building material products and applied the standard in
10 pieces of the building materials testing.
For the first and second steps of detecting compound signal
analysis by GC/MS, the 10 samples of this study collected in the
first step 40% can detect the signal, and all the 10 samples of this
study collected in the second step can detect the signal. This result
shows that the adsorption ratio of the substance by the inner wall of
the micro-container is significantly higher than that of the direct
escape in the process of dissipation of building materials.
Based on this study, the immediate and long-term suggestions
are proposed as follows:
1.For immediate suggestion: This study has consulted ISO
16000-33: Indoor air - Part 33: Determination of phthalates with
gas chromatography/mass spectrometry (GC/MS) to complete the
measurement standard (draft), it is expected that it will be helpful
to the Bureau of Standards Metrology and Inspection, Ministry of
Economic Affairs to release the new standard.

2.For long-term suggestion: The serious problem of indoor
environment is mainly cause by chemical substances emission
from indoor building materials. Therefore, in order to ensure the
quality of the indoor air environment, it is suggested that various
work on improving the analysis technology for phthalates of
emission from building materials should be discussed in depth.

These informations shall provide a frame of reference when

the government sets up the relevant polices.
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105/04/14

CNS 16000-28

Q1007-28
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Indoor air — Part 28: Determination of
odour emissions from building products

using test chambers

105/04/14

CNS 15853-2
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Footwear — Critical substances potentially

present in footwear and footwear

components — Part 2: Determination of

104/10/26
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phthalates in footwear materials

CNS 5342

K6459

b Rl ) R SR E R el R S
Plastics — Determination of migration of

plasticizers in plastics

102/01/30

CNS 5343

K6460

PR Y BRI R 2 —
R

Plastics — Determination of loss of
plasticizers in plastics — Activated carbon
method

102/01/30

CNS 15138

78139

FRE Y AF - T RRpq R R ESk
i —F ARk A7

Method of test for determination of
plasticizers in plastic products - Gas

chromatography

101/12/04

CNS 15138-1

78139-1

Rl e el 3 P L
ER LI I R i U BES

Method of test for determination of
phthalates plasticizers in plastic products -
Part 1: Gas chromatography/mass

spectrometry

101/06/14

CNS 16000-14

Q1007-14

EAZF—F 4 s F PRy
(PCBs)¥2 5 % - s B2/ 51

v w53 (PCDDs/PCDFs) 4, £ i #(# 4p &2
AR - F BV R B RTF AR T
B PR

Indoor air - Part 14: Determination of total
(gas and particle-phase) polychlorinated
dioxin-like biphenyls (PCBs) and
polychlorinated
dibenzo-p-dioxins/dibenzofurans
(PCDDs/PCDFs) - Extraction, clean-up
and analysis by high-resolution gas

chromatography and mass spectrometry

100/12/19

CNS 16000-23

Q1007-23

EPN T g — % 233 I S VA S e

2 AR T IR R 2 AR

100/12/19
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Indoor air - Part 9: Determination of the

2 53 5L oy BATP B

Indoor air — Part 23: Performance test for
evaluating the reduction of formaldehyde
concentrations by sorptive building
materials
ERNZF —F 2430 PR A/
&R AT T A (7 R
R0 SRR
[ndoor air - Part 24: Performance test for

CNS 16000-24| Q1007-24 . . . 100/12/19
evaluating the reduction of volatile
organic compound (except formaldehyde)
concentrations by sorptive building
materials
ERGF -8 13 E AR R AR

CNS 16000-1 | Q1007-1 [Indoor air - Part 1: General aspects of 100/01/10
sampling strategy
TR R I Y

CNS 16000-2 | Q1007-2 |Indoor air - Part 2: Sampling strategy for | 100/01/10
formaldehyde
ENEF R ST EERT AP

CNS 16000-5 | Q1007-5 (VOCS_) wh R . 100/01/10
Indoor air - Part 5: Sampling strategy for
volatile organic compounds (VOCs)
FERGTF—F TN 2§ Rk
ERIRE S A

CNS 16000-7 | Q1007-7 |Indoor air - Part 7: Sampling strategy for | 100/01/10
determination of airborne asbestos fibre
concentrations
TREF % 8% R RE R R
SRR E s

CNS 16000-8 | Q1007-8 |Indoor air - Part 8: Determination of local | 100/01/10
mean age of air in buildings for
characterizing ventilation conditions
ERNZF—F 9 IEHAA RS RE G

CNS 16000-9 | Q1007-9 L] BT & F LR 100/01/10
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emission of volatile organic compounds
from building products and furnishing -

Emission test chamber method

CNS 16000-10

Q1007-10

FRGA - 108 E AR S R
L [ BT &P L R T - RAGER
R

[ndoor air - Part 10: Determination of the
emission of volatile organic compounds
from building products and furnishing -

Emission test cell method

100/01/10

CNS 16000-11

Q1007-11

ERGF % SRR RS R
e SR I SIS L S S SN
g2 T WA

Indoor air - Part 11: Determination of the
emission of volatile organic compounds
from building products and furnishing -
Sampling, storage of samples and

preparation of test specimens

100/01/10

CNS 16000-12

Q1007-12

ERZF —% 1238 % 7 F (PCBs) ~
PFEF - FHHL R (PCDDs) & -
¥ 3 w2y (PCDFs)2 % & > 4 '<(PAHs)
2 FR PR

Indoor air - Part 12: Sampling strategy for
polychlorinated biphenyls (PCBs),
polychlorinated dibenzo-p-dioxins
(PCDDs), polychlorinated dibenzofurans
(PCDFs) and polycyclic aromatic
hydrocarbons (PAHs)

100/01/10

CNS 16000-13

Q1007-13

FERGTF —F 133 5 R R EE
(PCBs) & 5 4 - 3§23 /- %
# v4 vd (PCDDs/PCDFs) s, Bl 2_ ( § 48
B 3 4p) —ep A L R S e B
Indoor air - Part 13: Determination of total
(gas and particle-phase) polychlorinated
dioxin-like biphenyls (PCBs) and

polychlorinated

100/01/10
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32

dibenzo-p-dioxins/dibenzofurans
(PCDDs/PCDFs) - Collection on
sorbent-backed filters

CNS 16000-15| Q1007-15

LT I BLETEE RO
Indoor air - Part 15: Sampling strategy for
nitrogen dioxide (NO2)

100/01/10

CNS 16000-16| Q1007-16

B I

filtration

ENFA F 1670 R Rl e

Indoor air - Part 16: Detection and

enumeration of moulds - Sampling by

100/01/10

CNS 16000-17| Q1007-17

& A

method

EREF 1T R

Indoor air - Part 17; Detection and

enumeration of moulds - Culture-based

100/01/10

(T s

d 2221 PR FIBER PR ER > LR B FRFE
P BRI ARF - VR 2 RRILF M0 104 BTG
CNS 4797 T2 & > (- 4 » I B ¢ 912 DEHP & 8 78 %

=
zg»

A EIR)

2. 7 &4 ﬂ]fr'l FREFBOIW(EE ) I REHHKRP

E AR ERARTOBPIEY - P BAREGHETIEE LT
&P B e g A A S AT Rk KHRARRP P
oy EANE P R kit R RS ?/ﬁf

IREPZF FEREES o SRR R S 100~
105 & & %4 1SO 16000 % 7|4 % > =% CNS 16000-1:2011 %
22 g MRS > \gFHMEEZE 2 RETRS > R ERITE
koo AT 2% ISO 16000-33:2017 " Indoor air -- Part 33:
Determination of phthalates with gas chromatography/mass

spectrometry (GC/MS) | % 11 78 ISO 16000 % 7|2 > & 2 p =
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% 2-2.12 ISO16000 % 7] A 1t 5 CNS &3 4 £ £
1 B [y B AT P Hp

Indoor air -- Part 34: Strategies for the

ISO 16000-34 ] ) 2018.08
measurement of airborne particles
Indoor air -- Part 33: Determination of

ISO 16000-33 |phthalates with gas chromatography/mass 2017.08
spectrometry (GC/MS)
Indoor air -- Part 32: Investigation of buildings

ISO 16000-32 2014.07
for the occurrence of pollutants
Indoor air -- Part 31: Measurement of flame
retardants and plasticizers based on

ISO 16000-31 } 2014.05
organophosphorus compounds -- Phosphoric
acid ester
Indoor air -- Part 30: Sensory testing of indoor

ISO 16000-30 fair 2014.09
Indoor air -- Part 29: Test methods for VOC

ISO 16000-29 |detectors 2014.06
Indoor air -- Part 27: Determination of settled
fibrous dust on surfaces by SEM (scanning

ISO 16000-27 i ) 2014.06
electron microscopy) (direct method)
Indoor air -- Part 21: Detection and

ti f 1ds -- ling fi

1SO 160001 enuméra ion of moulds -- Sampling from 2013.12
materials
Indoor air -- Part 20: Detection and

1SO 16000-20 enumeration of moulds -- Determination of 2014.12
total spore count
Indoor air -- Part 19: Sampling strategy for

ISO 16000-19 |moulds 2012.06
Indoor air -- Part 18: Detection and
enumeration of moulds -- Sampling by

ISO 16000-18 2011.07

impaction
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L& 7 £ 57 F42:81,000 PPM o (2)5c *x » 223 ¢ ¢ 182§ 3o
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v % 17426 1,000 ppm > 2 7% it F| (Phthalates)” 5 B 4= 5 4 39
ASTM(American Society for Testing and Materials)3f {7 & & £ 29
o T A ERI(2)37 4P AR IR 4o £ 2-2.1497 5 o

w

% 2-2.14 ASTM % & B 23 1L A4 P28 & B £
158 5 A BATP H
Standard Guide for Selecting Volatile Organic
Compounds (VOCs) and Semi-Volatile
Organic Compounds (SVOCs) Emission|
Testing Methods to Determine Emission 2017.10

ASTM D8141

Parameters for Modeling of Indoor

Environments

Standard Test Method for Determination of
Low Level, Regulated Phthalates in Poly(Vinyl
Chloride) Plastics by Solvent Extraction—Gas 2017.08
Chromatography/Mass Spectrometry

ASTM D 8133

Standard Test Method for Determination of
Low Level, Regulated Phthalates in Poly]
(Vinyl Chloride) Plastics by Thermal
Desorption—Gas Chromatography/Mass,

ASTM D7823
2016.08

Spectrometry

Standard Guide for Analyzing Complex

ASTM D7993
Phthalates 2015.04

ASTM D608 [Standard Specification for Dibutyl Phthalate 2011.02
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16000 % 7|43 > p 5 ¢ pEA o4 TJIS A 1904-2015 Determination
of the emission of semi volatile organic compounds for building
products -- Micro chamber method | % 2338 $& 3 » 12”3 - F|
(Phthalates)” = R 4% % 39 JIS(Japanese Industrial Standards)3f 7
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1 5 o B ATP #p
Plastics -- Post-consumer poly (ethylene
terephthalate) (PET) bottle recyclates -- Part 1:
JIS K 7390-1 Designation ~ system  and  basis  for 2015.08
specifications
Plastics -- Post-consumer poly(ethylene
terephthalate) (PET) bottle recyclates -- Part 2:
JIS K 7390-2 Preparation of  test specimens and| 2015.08
determination of properties
Balanced biaxially oriented polyethylene
JIS C2322 naphthalate films used for electrical purposes 2011.12
Biaxially oriented polyethylene terephthalate
JIS Z1715 (PET) films for packaging 2009.03.
Balanced biaxially oriented polyethylene
JIS C2318 terephthalate films used for electrical purposes 2007.04
JISK 6918  [Diallyl phthalate moulding compounds 2007.07

(FAR KR A7y FIL)

37



EH AT ARG R PR F R 2T

Y28 ¥iLRIPEFAY

S-S E R ROk
138349 1 %) DEHP/MEHP $45vp 3 Fl& e (e s
FAL#H~ > 2018 & 01 * )

ga - BRE R F i~ A A

-~

Ak
i

mono-(2-ethylhexyl) phthalate (MEHP) :& {7 3> i & % it &)

SN /\%gpxg VRSN A Ei]liimfé'p[i4%\"13,4‘ﬁ’§ﬁ
SE A TR RB A RFRY CHAET $ 5E

Transient receptor potential channel-vanilloid subfamily member 1
channel (TRPV1) % 2 58 £ 8 (X 38pen= 5V 3 $3tovp 5 PR eek
RAESERE DR T OB SRR S 2
b a EEM G PELE  Ra iR AR S
—ﬁ )?7: "’51‘*3?1 i_J_ﬂs/\ 37U 4 PR mAfﬂ ﬁ%ﬁ”}{ _@ L 1 gé’rmﬁ, é'?l‘g *&
] TRPVI #wim e it B3k Fleng 385 B W R PP 3 & F o
IR

VR1protein N !J]]:D]: C —
1 2T 150 aa
L2720 N TN speltl 15k
Eco RViXho| 155kb,%2 7/ R ~
- o ——HH -
RV H3/%p,." Xb,  Xb H3 RV HIXh Sp
" | | T SR M |
Wild-type I | | | ]
Genomic Locus N L] | J—
>< I 1kb
H3 Sp Ith;lr Ha

Targeting Construct )-l:l_‘__U:tZﬁI:‘-—<
-~ —-
pGK-N HSV-TK PBS SK+

N T N L
argete ] Iyl T
Genomic Locus | =1\ — = !
5' probe pGK-NEO 3' probe
EcoRV/ Xho | 8.7 kb Spel 8.3 kb

Bl 2-3.1 TRPVI &3 i if 7 3 B
(FHR &R 253 0)

38


https://ndltd.ncl.edu.tw/cgi-bin/gs32/gsweb.cgi/ccd=IMJemY/search?q=auc=%22%E9%99%B3%E6%9B%B8%E5%85%B8%22.&searchmode=basic

B TR R e

2. Exposure to a combination of formaldehyde and DINP aggravated
asthma-like pathology through oxidative stress and NF-kB activation
(JunKang % Toxicology,Vol. 404-405 , July , 2018 )

Several epidemiological and experimental studies indicate a positive
association between exposure to formaldehyde or phthalates and allergic asthma.
Here, we investigated the effects of a combined exposure to formaldehyde and
diisononyl phthalate (DINP) on asthma-like pathology in mice. The results
showed that exposure to 1.0 mg/m’ formaldehyde or 20 mg/kged DINP slightly
aggravated the airway wall remodeling, promoted the production of IgE and
IgGl, and induced the occurrence of airway hyperresponsiveness (AHR).
However, these pathological responses and AHR were greatly exacerbated by
the combined exposure to formaldehyde and DINP.
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= s ARAURE
1.Measurements of Parameters Controlling the Emissions of
Organophosphate Flame Retardants in Indoor Environments ( Yirui
Liang, Xiaoyu Liu, and Matthew R. Allen % Environ. Sci.
Technol.,52(10) , April , 2018 )

Emission of semivolatile organic compounds (SVOCs) from source
materials usually occurs very slowly in indoor environments due to their low
volatility. When the SVOC emission process is controlled by external mass
transfer, the gas-phase concentration in equilibrium with the material (yo) is used
as a key parameter to simplify the source models that are based on solid-phase
diffusion. A microchamber method was developed to rapidly measure y, and
two other types of tests were conducted to determine y, for the same material.
Comparison of parameters obtained from the three methods suggests that the
discrepancy could be caused by a combination of theoretical, experimental, and
computational differences.

LHF MG & (SVOC) 4 d »H3mg it g p
BB g A B ey SVOC £ AxifF 47 iz d ’Fﬁ@ﬁ"_#'ﬂ:’fﬁ ’
FAER (yo) VAL FARBICH S L B4t Sl - A 3 B3k
g r kBB yor LT BT A BIEE ke R S S
W FRE RS ITE- AFEHEZ A 2T ERERL AR

,H:o

M-A-M configured H Diffusive Dual small
microchamber sampler chamber
Yss ED,
0 3 i Y A
Vo = Vsl + —— H =0
Yo = ¥ss( hmi‘!n) Fim Yo Yo Ko ihm
] Co
E——— R
sink material
Microchamber emission Tube diffusion test: Sorption test:
test: determine yq determine v, determine D, and K.,
I—'—J

Evaluated y,

B 2-3.3 SVOC f @iz 3, Fl
(FAsm: $440)
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2| Cyclotrisiloxane, hexamethy. 33 13 |9265 633364336601 B201OTILS Toloepe 91 18 190446292 62451 351E408
2 Cyclomristloonane, hexamethy 45 19 20007 6891 67286773 22528379 Cyclotrisilozane, bexs Ol 19 19306406 64501 13234138
| Ethylbenzene GTT3 68967005  ST042117 Ethylbenzens T6 20 221637498 7585 I-iﬂ?L
= | peKylens TEI6 TTST 7216 119441425 Ethylbenzens 9l 21 225887635 7754 ' 2326408
26 | pXylene 0 78167666 5076 208323776 p-Xylene 9722 228607813 862 iﬂ3°i08
| Hephanal H243 8300 8396 21574424 o-Xylens 94 23 236656004 8152 23047836
2 | EBenzene, | 24-rimethyl- 8356 84308508 10616252 Berzene, 1 3<limethy 94 24 23534 6230 6209 1912408
5| 3-Azido B-ethylcabazole 14 _5 s ‘337 G557 0656 505G 18450004 3-henylindole 1125 25,044 8556 5730« 356E408
30 | Oxime-, malbooy-phenyl-_ 5436 25100 8508 BTS6 B2 505584143 Benzens, 1-athyl-3-m 5026 26.0030056 0147 ' 12815657
31
=
3 |
L)
W

30606 0750, 0nil A0y 1
it —?;g”_ i :!'\'!l A Seee] o Shestl

g

Ll

F2-34 AL A AL 68 A TR
(FRLR: 23 35p)
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AHCRFE HlE L T mER ADE Y B S8 BRI H

FEFPEFETA L R R BARPN R BEH
ESA R B R R U D A A R RS
WRIR%&E ’%L?i'%’_ 2l v P RB RGN 2 WP E- 2 RE
B a8(% 1 5 Sm x 4m x 2.75m) 7 £ RS EE FE -
e p R RS R AT FEE FE 12/ VOCs Ao 22T %
P2 TS T ST ’;%;aﬁ%z%;é.sw Ao L R T
T2 BB F RS LEAAREREMEY 4 SRR EM B2
ArRREALEETAR)RE > "2 LF P il
WA BAr A 3-1 47T o

# 3-1 Aoz kAR R % F 8 TAF 2350 P

ROTEIE P T A PR A [F]
o 150 16000-3 ~ 0.002 ~ 3.95 mg/m’ + h

I1SO 16000-9
LI 0.004 ~ 0.81 mg/m” * h
B AR-Z 7 % 0.004 ~ 0.81 mg/m” * h
> & IR 0.002 ~ 0.81 mg/m” * h
s 0.015 ~ 0.81 mg/m’ * h
oy ASTM D5116 - 0.004 ~ 0.81 mg/m” * h
12-- % ¥ MOIS901014 0.004 ~ 0.81 mg/m* « h
14-- 5 % 0.004 ~ 0.81 mg/m’ * h
S F v 0.011 ~ 0.81 mg/m® + h
B 0.004 ~ 0.81 mg/m” + h
T F oo 0.004 ~ 0.81 mg/m* « h
(TR &R ATy L)
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EH AT PR RI RS B R%RN A2

TAF
- ik L1646-170919
/,f’ MEEASEREESE -*\\\

Taiwan Accreditation Foundation

A999 g 1 & 1 F AR ISR
ISO 10140-3

ASTM E492

JIS A1418-1

JIS A1418-2

CNS15160-6

CNS15160-8

47 #%%:(100 to 5000) Hz

& 7 4:(63 to 5000) Hz

ML T AR, S

A999 B F- 44 9B F A S (R )R
1SO 354

ASTM C423

JIS A1409

CNS 9056

CNS 15967 7.2 #i

(100 to 5000) Hz

AR F AR RO

C084  Fae

I1SO 16000-9(3 4% 43 i 3K 4)

1SO 16000-3(F M % ?L B BRAR - H7)
(0.002 to 3.95) mg,fm =h

HBEEENHBR

C243 454k H WAL 540

ASTM D5116

& P A AR A Bk it AR IR R SRRk AR A LR G E 4

H5:MOIS901014)

3:(0.004 toOBl)mg/m h

‘?’4-\(0(}0419081)mg/m .

Z.;r\(O(}DﬁituOBl)mg/m .

fal, 44-— ‘?‘4&(0004t0081)mg/m

Hif-— F 3£:(0.004 to 0.81) mg/ m2 h

9 fALs5:(0.020 to (]Sl)mgm .

Hﬁ?m(ommoosnmgm .
#+:(0.004 to 0.81) mg/ m” - h

;Ra(OOO‘ItoOSl)mgm h

4-— 4, 2.:(0.004 to 0.81) mg/m -h

:-FL i’m(()OlltnDSl)mg/m h

f%’LLbﬁ(OOMmUSI)mg/m - h

9 .2 -(0.004 to 0.81) mg/ m” « h
MEFFAMNEGE

Bl 3-1 TAF v s d (7 pE2 40a 1) 1 45300
(FH KR AT ER)

__%

@ipiﬁﬁﬁ%’ T AR AR 5 e 22
B poip AR 82 2 v EE Y 5 2 35 ISO 16000-33:2017
" Indoor air -- Part 33: Determination of phthalates with gas

chromatography/mass spectrometry (GC/MS) | ~CNS 16000-25:2016" %

PEF — %25 WIZHAESRITEFEG B E 2R T T
% B % ISO 16000-33:2011 " Indoor air -- Part 25: Determination of
the emission of semi-volatile organic compounds by building products --
Micro-chamber method | % » 2Z ¥ i&- AF B T HE» > I8 H
BEE L AT
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rfﬂﬂ
a8
ik
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e
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i
*n

R R A F s 1 T R S RN P g
BETERER | % 14502 7 WN#L?%‘ R R IR A

?@ﬁﬁﬁﬁ’ﬁﬁﬁﬁ?TN%%L%W1/
(1) & B t& R > = (NIEA) -
Q) # Wk %F =2 3 2 (USEPA) -
B)EFR> =t € 2 KB 2 Bk 2 (APHA) -
()P A1 ERRFrg 2P A1 FHEIS) -
(5) % BIH LR § 2 2 (ASTM) -
(6) B% 2 s ﬁ“??ﬁéi%ﬁiémwmﬁ
(7) B9 5 2F fe 3% 2 408 ] % 3 (ISO) -
Q) "B iu ¥ ~+§7E'J" ;

¥ % I1SO 17025:2017" General requirements for the competence of
testing and calibration laboratories | % 722 &% > FFH T H * 2L
Wb = 2 s Beehff B2 2 S FHREFF DI EREHETH P
AR FE R P R ERFRERA SRR DR TR
FRHE' s TEART S 2 2 EREE R EAFE SRR HKi
LR B B U AR E LR I R 1 Y I LR E1

BILE BLE

(A" 2 EER LT T RREI MR HLEH DA -
QHBLES m'ﬂ% e A .

(3)H B © ] FBcenB L 0 MRIRED g o

A H v e i 2 F Skl ¥t o

(@?%ii‘?#“%"

(O) A 4= 2 RILapy RE N AR FELRHR T 22 F 5% /A

BEDERF IR TR o
Fb o A FT F B0 B RS B CNS 16000-25 2 ISO 16000-33
Tt iz A (107)E Rz B T 2WF B  EF24TRF o
YL RIEE M ARATE 1R oy 0 T e 4T o LT R B LA e
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i

B 1 RIRRI BT B SRR 2]

o HLERT B EF S HRA

- ‘QI%E;Q% .

R

(=)

e &

F##®k (MSD) - & RF 24+ FE/AF (mz) Sk
7702 BRI SR E AT A 2 adp S o kg T (F
£ ?mawm)ﬁﬁéﬁéxﬁm’ﬁw%ﬁéﬂ4%$°
Reigh g RypF s Gk R B ERERS H (E) B
B ig ¥ g E] AAv\’f‘rﬁrr#”’?ﬁ ER R wm%ﬁp‘&}%} SNty
Fiotbz gl r 224417 AL THEY 2 KRE L Thermo
P A& HEN AT o
(D) F o HaEr e EmhS FREASE Gh it 225
Q)& 7 TFRFNHET REDF -

(3)9 ? B sk o

A R B El #F4 #-3% ¢ Ipg OFN > S/N=300:1 AT 272.0 amu °
G)rAE IDL>8& & lul» 3 >+ % 30fg -

O)F ik & ¥ iE 20,000 u/sec o

() FEH#H: 7E 1050u -

()£ F SIM # i @ ¥3K 2100 ' > & 2 1 60 BEE -
(O)3F L TR : 72 5241.5eV 0 & EHT RS

(10)&F 1 5% 1 0-300 (1) pA 72 o

(133 BB AR ~ 5 ER B3 21 350C -

(1) &R R 87 1 200C -

(13 EHH T FEES £TFEY & N o

(IHE 5 k5 Y BN E T FF -

(15) 5 B dfE T & 1 B0 0.10/48 /) P&

(16)1 BB : £ = fhi' T F B3 F -

(17)% 3 RTL(# P4 2) fo EMF (& & i w4 ) # ax o
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)jrb
v
ey

FHR;RE SR

(18)Fk * B (LAN)> 3 & F Ap B 47 R 2 524 T %0 4 e 80> 1
MBI Ale oV aEEFTRB AR FLIT -
(19)F ps¥# i% SIM £2 SCAN » = j & 2 4742 > &V A7 R E

W 3-11 A

(Z)F mktrk (GC)
FAAEPR(GC) - A g AT 2 EFRTDRE >
HRIEr B4R SRR FREAT MR RS
Prepdzivr TR B E R (PFEAFIFFL5 4 ) 7
A e g A RN EATE AL J R E
iRl FIHZE - BlTHREY ZFRALDZER FALTE
fjk R R R 0 RS AR R R DR PR o 5 2
FRIR & P EEFRESY PRSP E 0 AP R
2 KRB L Aglient 2 2 A &0 H M Ao o

1.42% 4 (Oven) :
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E AT AR 2R B 2 g

FIEERT A FEH4CT 450C > 12 1CH 4 o 8 22°CK
T 5 450°C R D S0CE 5 4 A4k oo BoA 2R K
120°C/min -

2N GHS T R R

(DEBHFFER 7 450°C & { + o

()7 o 4241 iTxbp B EEL T B8 UGB L o

G)d tirlE 1 1> 1.8 pg (107°g) BUA) & L] » SUILE i ff

B 5 107 o

DHEFTFRET A WA E o

(5) 18 Bl b Bl 0 10 500 B/ L A o

(6) P BIMELE p e % FAEF o

(NE 7 % W3 PF> pdofdsp N iRgEsaw o
RFE/RA 4] (EPC):
BAFABH DR S 0.001 psic B4 BT = FARN L o
BT CRRIBRF ST R I3 BEE UL o

4.p $5i1 bt B

()7 0§ 4n 5 47 2 Wgdm v

(2)ix 5% & =100 ms o

G)fed s =t~ 1 2599 o

(4)7 B b4 % ® 11251022550 2 100 uL 12 + o
G)aA&EET XL 110~20~30~40 2 809511+ o

(6)B-] ;L5488 ¢ 10nL (1uL A bddt) 11T o

(7)B % LSR8 A 1 250ul (500uL 73 $+4-) b o

(8)ir b=l 1 1~50% : ¥ & 5 1% °

97 B~ FR -2 2 +30mm o

(10)7 3 (773 B R 4L 5 Tk bt H 3 B4 B> 15 =

(17 #d GCpede f #7157 F I /fe:cév °

SRS L W etk

(1)E FE 8 ek 7 iy e 47 3 B4k T o
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FIE FHRIEERS

()L FRFABEFHAE RS om0k R
PR BN RBIEA S 400TC 0 At BT

d g N M RO R o
(3)?’15 REREAFFELE 0-100 psi> 7R T FR G
0-200 £ /~48(% #) > 0-1250 £ /"~ 48(5 § /&

F)e

COECARTIEIS -3 2 i
ol e

(5)4 smve ¥ 3E 7500 ¢ 1 o

(6)& 4 ¥ A KM %R 5 0.001 psi -

()P 2ot {HTC i B4 FAE7 L p depado g
B R R o

\““\ﬂ
Wi

Y J}Fﬁ

)

B 3-1.2 & =15 4p 47 &
(FHR &R : 277 3p3k)
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B AR AR P SRR B R RN ALY

s

VIR A

Lﬁ&#ﬁd&mgiw
FHITERT S 60CE 500C e

3R BRMERR I ELIT -

AAGREN NHAEL T 5 3 S o

SEHFWBMEZREFER -~ p AL s
o BRBEAERE TREERMY -

6.4548 ) % A& 100L 12 T o

7.5 % 2R AN Ol
(10°C/min-20°C /min )

4 BREEE

LGB B4k sedm 230 5 ¥

2R AREHIFERI S 10C I 100T -

3R RAMFRERELIT -

4GRAR R 0 A 30969596 -

SRR MR EE3%RH -

643?“’}1\ PHALT 5 F S -
LR AR I%%E% NLEAR RN
2T REERH o

BitF = & *f-kig VOC K% -

B R R A

Linid #F @ 2 > 5~100 mL/min -
2onE M BAE E 5%
SEHBARMAEL A o

4.p B & fazt il o
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.

$Zd FmTEoLE

WA F E

1.# & 1SO 16000-25 i3] % B2 R4
2.7 S50 A 633mL

3.47F = FRFFEAF T S%P -
44T L BTy o

i AN

1.DEHP - DNOP ~ BBP - DINP - DIDP -
DEP - DIBP - DMP ~ DBP % 9 #2
8 20k B 555 1000 ppm

(FHR KR AT RTR)
()2 p B % (ATD)

B 3-13 25 & Rmuik
(FA % 1 2 A2 L 4 H6)
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EH AT ARG R PR F R 2T

S SR ERIFEESRRE
(-)F =21k
AP FABANFNERY BRFC P EACGECANE T EF

15 # 4 & (Semi-Volatile Organic Compounds * SVOCs ) 2 & 4%
P AU A B E M RERBEEE R RQ3£2)C ~ AP
7 BE50+5) % RH> #-griplzd crud 44 3%~ > 2 #7 7 2 SVOCs
€Al B AT 0 R A ML RATP R 40 T o
€A F B BTN 0 fiiE e SVOCs B =g ff i 1
d L ATER(F - HEHK)E RIGEKR(Y Z HER)T TR T E
AFTRIE o BRI R LR THEREFEFGEY 2 24h)EHE F2
SVOCs * a7 F o

()i *

* 7B 2 %P ISO 16000-25(CNS 16000-25) ~ ISO 16000-33

EOZHTOGFEFRFAEIPAEHY BF T B RS T

¥ P A (2-¢ e H)Aq(DEHP)~#R ¥ - ¢ Bk - —-FiiE,(DNOP)

F2 T ASROE) TS0 R IO B

P B AR - B0 s < fDER) - EE 0
ﬁa(DIBP) MEERS ERE A L Rl
(DBP)’L A2 AGER (Y - HEHK)E RIGER(F 2 E%K)
PR E TR MR G A -

()% %

()2 4553 BF = 0 pafia (2 1 WD) E £ 4T5 1 g4 fved 8l
S RBEATTEF Y 0 S HBEagRTE SVOCs ikt E 0 R
WEHEHG R AL - P REFERAT ) VELRREARY FF
W FRA BB TR RAL AL o

QEMHE S EHEERE FEERY  FHEALRME L 3 B FT5 20k
fRERHE TG BT AL SO RFZ MG o HI AT RS
AA TR RMEEKREFTEERY PR ALACLBPFLRT
EF T o
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FHRTRE RS

)3_,»
I
el

B)F s ¥ 3RERERHPIMMBLFELFEFFIE R
BE AR PR RTL 0 R% 0 R
2§ Wiz eE - B SVOC 2 % F k& 0T 50 ng/m’» 1 4R
R R A SN A X

(HF S > FITHE A F BI LR RE [ ERe e e S E
PRGN B e F RE A AR D 250°C
Foo A B RAAIFECALIZINZFERE O NELFHE o

O)c i 3 PRI B S Mk iE s Ma i ® R € H Ao it
AEB2AFFER -

(z)F &Y

(D)% - 7k GEATHREK) -

THFERBEE AT ESRIBEE PHFHKA SR ISO
16000-25 4.4 & B2 ¥ - A5 1040 G B (2342) C ~ Ap %t
Z & BRAEGOES) % RH £ # T i (7 24 h 47 % H K& F B 4o
Bl 3-1.4 #7577 o

e
RS
E
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EH AT AR ETRF 2R

2BRE

BRI L RGBSR NS R RIS L B ge e o
4B I FRPFETF

S5HER D RinF 5 15mL/min (09L/Mh)» #FFPEEF % 24h o
6.4 % B

7.8 4

CEAMEBEAS B INF L 20mL/min (1.2 L/h) #F FERF 5 24h

(D¥ W (R R R)
1B e~ A B B RIE R 2 AP BB R A SRR ISO 16000-25
ootk Bl o MBS M R F B A el B R
% E & 2 10 °C /min % 20 °C /min @& & B 4e44 3 200 °C 2
220C) > FAaF A E R 40min B (7% E ik 0 KEHE 4o
B 3-1.5 #7 7 o

1_“—«
B =
9 - 4
_% e_ = | L
b r o or | T
T—@‘*% L
a “-6

B13-15 %= %idsii i
(FH %R : g fEm)
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)E.rb
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rfﬂﬂ
AR
ik
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e
1%
i
4o

DA M R B AR NERF S 4F 5200 °C I 220 C) Lt ik
=)
3 A R B EE# M e SVOCs 2
4FHER D RaF 5 60mL/min (3.6 L/h) > FFFEFRF 5 40min -
SHAF B
6./ 8 %452 10°C /min & 20°C /min i F B 4c# 3 200 Cx
220C -
a.dt § AE
biF 4 #(He & N2)» v : 4 4% % 90 mL/min (5.4 L/h) » 4%
FPEFER S 40 min o
(I)FHRE S
LERR D 2R GHF L2 B E RS & FA o
2E CACS AT HEBAF 55 -

(1)® % : % A& 99.097 + (J.T Baker ) -

)z pass- "o (2-2 A2 zt:tk)ﬁa(DEHP)‘?iﬂ%’: " F g
(DNOP) ~ #8 % = " B~ A Ff(BBP)~ #8F - " ph - B I /iy
(DINP)~ 8% = 7 fie - B % ﬁq(DIDP) “ERF - P B - © fin(DEP)-
WME-P - B E(DIBP)~ M8 F - " i- 7 g (DMP) ~ #8F
Z "= 7 fyg (DBP)E 982 % 5k A& 55 1000 ppm ©

3.0 A R R
SRR AL WP TR BT mRRY  REX T
I ImLEA REUEAENS 10ppm - & HEE giniEz B8
i'%i:’%(’i;%ﬁ%%ﬁ%ﬁi%i& Wi EBEFEY OEALG F I
AR EEFI-10C £ 20C2F v ik 3 6@Y o

4.k & SRR R
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R (A R R R S S R R 2T G

dRE A R T AR A WR &R 4 B 5 10~ 1000 ppm 2
EREEZR S FRREAPIRESRE > 2 BERFERF
FEATRHY -
5.% # (He) : 99.9999 14 + o
6.% F (N2) : % & 5 99.9996 11 + o
(3 BB 82 e
LR g
BFAre r 2R FEES  FRBAMINE S AN EES
3 “,fdw\ﬁ FWP T2 RHARAFF A A B TR
2EBHFFZERITHRESI L LH >
(DR ~ 8 2 A S P8R
ERP CEBERPFRAE S LM IF LR .
Q) A g HRE T
Pk A AR K TEHFERY L g e o
ERFES O REE FHIEN L A TR
GEFRFAZ2 AR FEHRY
Hukr? §RFNEAL (R ERFHEDR) Y AT
TSR ERAS S HERY o
3EMHEEITE
2 HEF T i lE R - R R 2 EHF-BI RN o o
BB FHEREFREE R REESS B E
BRI o204 2 F S 1l mmz2 FA5 58 a2y » 4T
T2 BT A U EGF RN EHP AAREREE ~ 4CT 2
B S RGNt p R AT o

4iEH R A R EE

=

56



ERRSEREERSY BT OB REEAIT4ACTEAEE
A2 FRECELAR > EFIRITAY N30 FER RS
B> REGEARBE R HY &7 R EZHERIHY B
Foo IR BRI W TR PR &

(= )’551?
K ATRBFEE R RF

(1)%3 - W PR (RAGER)
HR(2342)°C At T F BAR(S0E5) % RH~ 2 § B £ s im
2 20mL/min ~» % &% 5 15 mL/min 2_ i % T :2{7 24 h ik
OB AR TR D 2. SVOCs & m, ©

Q)% = H B (R FFR)
Rp ] F B p B KPR AR 10 C /min £ 20 C
/min i# F F4e4 3 200 CE 220C ~ i f BEREF S 90
mL/min ~ ## &5 5 60 mL/min 2 #% i 7 & {7 40 min R %

2 Ml B AT O B 2 B2 SVOCs FE m

AREFR-BE%T o FRAEEERRNINZLZ TS A7 § %

MTRBE R e IR EES 0 UEEHREF L 15mL/min - $ iR

3] ]
L2 | PriEists ) SHMWEE > L GOMS FA > 7
R S

BT RREL > RAMAFTE T RENC R 2§
DA s BHTZ R A B AQE 5% E R F L

443 WAL B SVOC &
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R (A R R R S S R R 2T G

;é?%éﬁ%#@’%M%@ﬁ%»&ﬂﬁﬁ’@ﬁﬂ%g
ISVOCs ¢ *t ] 7 B VB akdcd > Am < 30e 4t &
BREACHT gw AF FP AR il F - ER
GEATHER)E % - HE% ('@ %)? “Tcdk SVOCs T &3+ &
BT R F 5 24h) -
Sk &z

R EEARIIARGEY > RBFTFSH TR
GCMS EF 2 &2 EREA 1-10ppm> £ d K47 B2 2 % &
e Rk R S e 280 6 AU M B £ ) 0.995 14

P o

6. LM TE A7 ¢

Tﬁ&ﬁ%ﬁu‘mﬁﬁ%ﬁﬁﬁﬁ’T“4CT7@$“Wﬂ

Ly BEERMEREH EL 0 1 GC/MS 27 SVOCs 4 47 ©

TR BR TS RFE
(HFRGEE K TAo% 3-1.1 977

a R L BRI R40C

b. A 5 1 340°C

c.® B ifiE 1 400C

7 3-1.14 474k a3k 24

Fy B E(C) P & (min)

# &% i (Trapping) 40°C 12°C /min
;3 » (Injection) 340°C 10
% # 4 (Condition) 400°C 15

Bin MR RE B

R
(FH KR AT L)
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(2) GC/MS
a.t HLE ’}i L m? - HP-5 > 0.25mmIDx30m > %-50.25um °

bt 4 4

c. A .—L;r\ .
35°C (1min) 2.9M, 200°C 22/min, 260°C 29, 340°C (4min)

d. 70evi + & ¥ i

€. @ﬁﬁﬁﬁ‘}ﬁ’_& 1 320°C

fR & A5
itk E T AGC/MS & % > 2 9 A -GC/MSP 2 2
FC-43 (PFTBA , Perfluoro Tributyl Amine ) ;3 » GC/MS » #7
EAirEE e F R e 431208 R o & P2 PR AL 7535
REFRA L%

£3-12 FC-43 # s 13 2

M/z Ion Abundance Criteria
69 Base peak, 1009 relative abundance
219 40~60% of mass 69
502 1~39% of mass 69
614 <0.2 9% of mass 69

(FHR KR 277 FE)

g E R4+ H Tho£3-1347
A 313 MF U pfadf L E RIS ¥

w0 LA 3RS (mz) | =& & (m/7)
ME- "= (2-2 A
149 167.279
¢ #)fs (DEHP) ’
MEZ VRS R A
Fo TP 149 167,279

(DNOP)
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B AR AR PR R ERRD LAY

ARF - :Bﬁ;%;) # % 149 91,206
R (“Di;)*ﬁl‘ i 293 149,167
- (“D i‘i—;}ﬂ =7 307 149
E%%*:(;Eﬁ‘ri)—' ¢ fia 307 149
R - (E'Dil—;)ﬂ " fa 149 167,223
ii@*f:(};’l\iri; " fia 163 194
5 ‘f:(}‘; é‘i)—‘ T fa 149 205,223

(FH KR AT L)

h. 7% § B (retention time) ;4% 3-1.4%77%
1314 BRE S U ML AT PR

i N FGEY
MFEZPR- (2- &
20. 109
= #)f (DEHP) 026 .
Pl L 0
(DNOP) 20.82 1096
WEF - PR AT 0
. 17.81 10%
My B-RIR 2334 10%
(DINP) ‘ 0
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AR = (E]')irr;)ﬂ % fia 2438 109
2 %‘(;éi; ® 9.37 10%
M ;jzpjg Fs 11.55 10%
ﬂ?igiirﬂﬁ 8.48 10%
"?(;i;jﬁ” 12.83 10%

(FHR KR AP FE)

(~)i % far
(PR RAS
EH Y FRISVOCs dnz o v igd WIRHFYHFfofde o
Wb 47 d nF G R o 0 A SRS g TR 2
FREE T

P& S
‘ﬁGQMS%Aﬁﬁ%iSWXS%?’7éﬁ*§9ﬁ:ii
A4 2 1% SVOCs $ H 2 F 3R o ik ERT &

FRIFERRSAFTLFE -

21 g
35 %

e P £ LN SLLF S S S

q. = m, q +m2 _m, +m,
mA ot Aet Aet

F¥ o Qua G AT (E = opg/m® - h)
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E AT AR R PTE F HFR A2 Y

Qe " M3 3 BZ F i F (= m'/h)
qua * B =& ¥ F F(E = m’/m’ - h)
m % - Bk FEEE ug)
m ¢ % - Wtk FEEE ng)
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Indoor air — Part 33: Determination of phthalates with gas chromatography/mass
spectrometry (GC/MS)
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phthalates with gas chromatography/mass spectrometry (GC/MS) » 7 % { FilFp 7
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%ﬁ%ﬁk& HEZ# kR
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0.05 0.05
0.1 0.1
0.5 0.5
1.0 1.0
2.5 2.5
5.0 5.0
10.0 10.0
Rt M» a2 kR D F% T RGET 0 B ARk A
FEE_ o

3.3.5%&kH &
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23 WRFC U pAi2 Rl ¥
v &4 1 &3 (m/z) = & 35 (m/z)
DMP 163 194
DEP 149 177
DPP 149 191,209
DIBP 149 167,223
DBP 149 205,223
BBP 149 91,206
DCHP 149 167,249
DEHP 149 167,279
DNOP 149 167,279
DPHP 225 77,226
DINP 293 149,167
DiDP 307 149
DIUP 321 149
23 ¥ - U pLfaAT L E R H(E)
v &4 n£$+ BN
(M 1&=2% %) (m/z) (m/2)
D4-DMP 167 198
D4-DEP 153 181
D4-DBP 153 209,227
D4-BBP 153 95,210
D4-DEHP 153 171,283
D4-DOP 153 171,283
DAIP 149 104,189
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96




Frd 2Ry A RREEY S

b g "~
AR TREFF BT O R w5
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%5 % & % Tenax® TAS '3 ¢ i 177 § 3L 39 3F R4 0)

o kg Tz T PREAE ApEET0 A
zv kRE 2ZHFFRRE
DMP <0.5 <0.5 <0.007
DEP <0.5 <0.5 <0.007
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7

L5 x5 R
BN FPE o

211 b B BE - 9 Efg A 47 ek B (mg/kg)

S

DMP DEP DBP DIBP BBP DEHP | DINP
F£3% % 3 DEHP ~ DBP fr BBP:1% F (n=5)
TiaE 0.7 32 68 12 36 1268 331
P FHEIE i £ 0.6 17 56 9 42 1015 406
F£3%i2 % DEHP ~ DBP - BBP:1% fF (n=5)
Lo 0.35 17 18 2 10 1232 193
EIEERL | 0.07 17 20 1,4 2 199 192
885 3F £
FoRed sy B ¥ R A 0 HE i mgkg o L E R 5 B A
FARG fE o 4 T R B ed g g B (mgmd) o 20 FUfE F T U
mg/(m*-d) 5 ¥ i
212 B9 %% FEHER SR (S63 umiR & o A iE k)
T yaE LN 3 AP SR i £
(ng/ml) (ng/ml) (%)
DEP 13,5 11,1 107
DBP 30,6 26,7 55,0
BBP 49,5 32,5 163
DEHP 527 515 42,3
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FH AT AR R R F 2 R%R N A2

x| B2 AL 7 kg
Wﬂ‘*ﬁ“‘g EP\;%—_“‘ 33 &K-z@;‘: g&pa ~~':u§’fu
CNS ¥ % 2R T —F AP AT .

W45 4
fgumx,-f,z*g S H mﬁc 7]
(%%)
L AR 2 505 7%
BIREE S e
Bl0mg- fEe S P RFEHFBFETRY > XE T 10ml R0 F -
H AR S 10500 2 pap AR R W& 5 20 mg / 1( £ 20 pg/ml~20 ng/ul ) »
AE R E G AR RR T BIARITL N o
2|F

xR
R
CH - LSRR ERT Y DT R EREEA 2T o
&ﬁ?:ﬂﬁﬁ%ﬁﬁﬁm

HE P phpa g A R(DEE 3 T

e 2 2 AR ARE 2 7 L 1 £ 47(2,000 ng/pl) & 50 mgig fi# 225
mlen® g e o
ARE - 7 e g3 8 iR (D

MF YRR RADEE S e

Rigz a7 AR E (250 ng/ul)

Blplig 5 i3 e (D) frp 528 503 % & w2~ Tenax® TAL A F > 12 i 9]
TF S 7 i R B FS e
5S4k € AL R

R

*ﬁﬂ REERAZAHUET FRAIZTHRS T4 BF 7 R RAHKRFELF 2
SR A B AR AT eh RE R AR R A kS RITH I
Bt ey e FERABBA(GHT F 2 [T g S s G
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$ug BHRAC AR LT

AR EMEF % 3IIMIMFC YR RN
CNS ¥ % 2Rl —F ARV R -
2 30 kAR RO A
B 6 kR e L EH# Ty
pg/m’ pl ul
0 0 1000
005 5 995
0.1 10 990
0.25 25 975
0.5 50 950
1.25 125 875
2.5 250 750
5 500 500
7.5 750 250
9.9 990 10
BB 25 o4
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CNS ¥ % 2Rl —F ARV R .
Hdk S
Florisil®;% ] % P~ % f& £ MG & 1 &
(%%)

L AR 505 R

BIREE 2 N e

#10mg— fEs 7 P RSB EET A7 AR(TBME)S 7 ¥# >33 %
3 100ml » & B Zx 5 Ak R BLE 5 100 mg /1 (2100 pg/ml ~ 100 ng/ul) »
eIV f’ 4 ;}gp\;/%‘)";mﬂ ‘Ej;//\ng T4 f%p; o
2-';5} 1?@/1’5

F2H -0 g PR BRI DI F FREA 2T
3ERE C U gk E iR (D)

HFZ P e rOEAE 2 SN e

B2 3 F kel y - T Mgt £ £ 50mgip fEX L 1 100F #
BB AR - AR R R REAE G500 mg/l
455 % 2 7 phfia i d iR (D)

HFZ P phfa g3 A R(DEE 2 e

B2 mlind - fEi5 7373 % (D2 » 100 mleEH#g @ 48 % 3 100 ml - & & % 3¢
- Rk R WA 5100 mg/l .

# **DINP » DIDP{rDIUP # .4+ 2 % &7 # 5247 5 P 45 A 2 58 B H(GE
LFHSE) FIP o 2R BRI - T B A AR Pl s
iRl > A LB SEE & iR Ha(DINP) ~ G773 % 10b
(DIDP) » 12 % # %% ;% lIc(DIUP) -
5S4k & SRR R

BESREEA AR E T SRA4THR S 4B F > T kT AR
(TBME){r? ¥ ¢ ks 8 5 segz Al > 70 % 10 % fcieibena & 0 2 2bs
AR (D)4 > & 22)E 72 Sy Eihdo® o RASIF * 4P e a3 A E 7R
TR fofipkr ot e
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R E ST R REREEY
WK?F(%%L‘ZE EP\ 3“_%-_"“ 33;*[5-;;(;;’- gﬁpa ‘.'?.x%?f.,
CNS i % 2Rl —F ARV R -
14 BRI B AR i §
H i;;g*" EEar 3R 3 A% A p @%22 %3 e
mg/l ul ul #
0 0 1000 10
0.05 5 995 10
0.1 10 990 10
0.5 50 950 10
1 100 900 10
2.5 250 750 10
5 500 500 10
10 1000 0 10
BB R AL PIREER R A A M) R OTEL T AL L o
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B FREF % BImEo vmp | AP
CNS i % 2R —F Ap R AT R .
45 6
LA AE 2§ AR A 172 e bl
(%%)
1.t

BOAATIDE AR S 7 it BORH A MURH B RE PR R LR
*$BDEPH® L4058 {2 1 £ 40 2 30 RUF 20 0 i Bgd iR » R 5(F § B
Mo BBRRE) J ERFORRREERTED FAARTRA - MRS
FHOMR S BB R 2 AP K TR e b T BT R R B AP
R 1% chfe i) o
2RERA 2 SRR U
218K
e ¥ F Rk (FenEs st o
222 i B
fel — B % end i I A e
234482 g A2
35°C — 60°C/min > 1 280°C(104 4&) -
243 B EB>GA B
40°C—12°C/s » 1 340°C(104 4&) -
2.54% 48 % 47 R(GC)
BAEATRF AP AT ks
2.6+ g 4L
DB-5MS 5 £30m > P j£0.25mm > %50.25umes 777 @ H s B4R
& @ e mF > G40 DBS ~ HPSMS ~ DB 1703 % -
2745 F
5550
285 49 A 47 = B 425 1)
35°C(1 4" 4) — 20°C/min — 200°C — 5°C/min — 260°C — 20°C/min — 340°C
(44 4) > HPERF 1204 4B -
2.9% # ®%(MS)
L A I
2107 3 & ® #SUR &
320°C -
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W EREF—F3IIMIAF -V BR 5
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o ds 7
BAR F P F AR K AT e b
(%%)
LR EBRAE 2 EHK LFE

11§ 48 % 47 & (GC)

BT A AR 4T ks
125 '8 41

DB-5MS » £30m > A j20.25mm » %5 0.25um e = 7 & % £ 5 L]

M &3 h* w41 bl4c > DB S~ HPSMS ~ DB 1703 % -
1.3;3 5+ %

fe ¥ M PR BB 2 A o/ H A i N R o
1.4:8 &

280 °C
1.5 847% &

F oA n i ] ul
1.6 i A2 5% 41

90°C(14 4#) — 6°C/min — 280°C(74 48) » B PFRY © 404 45 o
L7430 § 48

% %50
1.8 3% & (MS)

LS Y e 2
19?%%@@@&&

290 °C -
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"k 8
70 kR L b
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1.Tenax® TA* mé{v 1

#5% & & * Tenax® TA®S & ¢ (73 fﬁ’:}%ﬁ s TR R e B R T EaE

FRER @_m% Gl #EZRETY ERASNFEHEEM T E BT
(LOQ) » Rl 4] 2B 4859 ¢ 1 jest )i o
R &R E T YRR 0 7 B8R & iTenax® TAW & ¢ 271 » 1l
MRE R IR RS E F’»”f‘r Y AR E P R A24) FERY TR
FPRERGEERMATOL) 7 X TS0 ml/mingk iy > Bz 7 H EL1A B
i 2 - 42 7 Tenax® TAw ¥ *g °

2. Florisil®;2 e |

d % de #in Florisil®u Al » 2 ik A $3328 2 S8 g A
Florisil® s Fip &l g i~ A2 R 7 7 8 F = 7 fhfig > Flot > R WL E &
AP FZPRAOHR > F YR A RJILER BRI DER € RS fﬁrs b4
258 s i 2w > LA R * S BFlorisil®e3 # 7 3 ARF - ¢ ﬁ’x
fg2- kR o R AR —%%334&1—1*&&* TR TR E TS 0.05 my/l o
¢ ATa TR E - P R £ 0 BRARRME2SR 0 1 0w "?;5@:
[ )J'*TL A RSFAUR AT o BREE T Efa ik R 7 OE 2 g/l
2ug/ 1o
Rpgs B3 LRMOME - "HEZELF B3 FRLEIHE T
DR EAR BRI g G R RIEs s FER M R IED 2R
®ORMFE PR R R P A MT0.05 mg/lehy 0 R R E 0 5 A AT @2@
WIS(a)% & #5% ol > 11§ 2 DIBP » DBP{-DEHP g i3 o o % 1 1%
W 0 RS B Pk B % X 5 0.02 mg/l o $30 1 m$k 4 4 - DEHP
AT ER 5002 my/lH-H R E ST F ¢ 5 £0.04ug/ m’ -
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i A

WFz PRC (2-¢ Ac A)fa (DEHP)

JE B (ppm) % % P (min) SO o fR 4z % (%)
1 20.562 552,541 95.93
2.5 20.56 1,004,792 99.71
5 20.572 1,785,066 102.76
8 20.577 2,589,296 98.31
10 20.356 3,232,216 100.45
3,500,000
3,000,000 y = 204940x + 269600 2
500,000 R>=0.9993
2,000,000
1,500,000 /
1,000,000 /
500,000
2 4 6 s 10 1

i 2L

ARF = 9 Fi= % iy (DNOP)

JE B (ppm) #F F PF 7 (min) 5O G AR ¥ 4T 5 (%)
1 20.824 39,130 90.70
2.5 20.753 68,739 105.48
5 20.836 110,090 101.06
8 20.73 156,602 97.13
10 20.717 197,005 101.31
250,000
200,000 y=17115x+ 23606
R W
150,000
100,000 /
50,000 ‘//
2 4 6 8 10 2
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A LA

AFZ "R A& ¥ Pa (BBP)

JE B (ppm) 7 4 P (min) 5 G AR w7 (%)
1 17.688% 141,959 93.94
2.5 17.818 343,824 99.52
5 17.818 697,926 104.09
8 17.836 1,037,256 97.59
10 17.556 1,331,060 100.61
1,400,000
1.200.000 y =130360x + 19499 /
” R2=10.9985
1,000,000
800,000
600,000 /
400,000
200,000 ‘//
0 2 4 6 8 10 12
EA ey - WF - " ez 230y (DINP)
JE B (ppm) 7 % P (min) 5O G AR w7 (%)
1 23.412 106,575 89.21
2.5 23.348 184,537 97.04
5 23.394 331,338 106.28
8 23.265 466,727 99.72
10 23.281 563,928 98.90
600,000
500.000 v=50829x + 61228 /
’ R2=0.997
400,000
300,000 /
200,000 /
100,000
0 2 4 6 8 10 12
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A LA

WFEZ "o £ %pa (DIDP)

& B (ppm) 7 % PF Y (min) 5 G AR w1z % (9%9)
1 24.448 449,693 105.64
2.5 24.491 940,922 97.83
5 24.305 1,858,358 100.82
8 24.321 2,850,465 98.09
10 24.387 3,650,434 101.10
4,000,000
3,500,000 y = 353540x + y”
3,000,000 "\—/o%,
2,500,000
2,000,000 /
1,500,000
1,000,000 /
500,000
0 2 4 6 8 10 12

i LA

M¥ - "R - e fy (DEP)

JE B (ppm) 7 % P (min) 5O G A T 1z 5 (%)
1 9.611 188,600 92.84
2.5 9.305 406,343 86.54
5 9.347 822,750 90.50
8 9.373 1,338,780 93.15
10 9.391 1,791,306 100.19
2,000,000
= 176313x - 24904
1,500,000 o K/uiy;((/
1,000,000 /
500,000 /
2 4 6 8 10 12
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A LA

¥ - 7 f- B Ay (DIBP)

JE B (ppm) % % P (min) SO o fR 4z % (%)
1 11.578 113,767 99.22
2.5 11.553 292,231 107.54
5 11.543 499,267 93.12
8 11.571 870,923 102.36
10 11.581 1,058,883 99.75
1,200,000
1,000,000 =105215%+9372.8 A
R2=0.9966
800,000
600,000 /
400,000 /
200,000 P
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