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Abstract

This study is detection the phthalate. According to ISO 16000-33, setting up the
testing method for SVOC and analyzing Taiwan green building materials. The study uses
the “experimental research”, like the “ micro chamber for phthalate emission from building
materials”. The research select those building materials which might be phthalate included.
For example, green building materials like “carpet, recycled wood, and latex paint”, etc.,
and compare to the other building materials, research will be able to test the phthalate
emission in micro chamber throughout those small size building materials above.
Comparing the result got from the test and the phthalate emission amount test, in that way
could get to know the difference between those testing methods as well as to control

phthalate affecting the indoor air quality.

According to CNS 16000-25 (part 25), setting up the testing method for SVOC and
analyzing those existing green building materials are both included in the evaluation
projects. This study uses the “experimental research”, like the “examining technology for
plasticizer emission” to select those building materials which might be plasticizer included.
For example, green building materials like “carpet, recycled wood, and latex paint”, etc.,
and none green building materials like carpet, floor tiles, latex paint, we will be able to test
the plasticizer emission in small size containers throughout those small size building
materials above. Comparing the result we got from the test and the plasticizer dissolution
amount test, in that way we could get to know the difference between those two testing
methods as well as to stop the SVOCs and plasticizer from affecting the interior air quality.

The study result shows that among those green building materials which were examined in

XI



MG R wRIEERES Y RS L

XII

the study, only the recycled wood is plasticizer included. However, the test result shows
those none green building materials are all plasticizer included. Therefore, this study used
the “standard method for building materials’ plasticizer emission” to be the main testing
method. It could control the health hazards of people effectively; meanwhile, it also can

improve the environmental quality of the interior area.

(1) The CEN/TS 16516 which was set up by the European Commission is trying to
make the plasticizer and TSVOC to be one of the must be tested items when we are

choosing the building materials in the future.

(2) This study refers to ISO16000-33 (part 33); the determination of interior SVOC:s,
and its testing parameter, methods, evaluation items and criteria. Above all, we could
establish the main testing methods for SVOC, and use it to cumulative the sample of
building materials’ emission with homoeothermic stable dispersion and high-temperature

desorption. It could be applied to standardize the plasticizer emission of building materials.

(3)Adding the system to test the building materials’ emission (testing method of small
containers), we could test the specifications such as system’s performance, quality control,
and uncertainty of the experimental system, and it can be confirmed according to standard

specifications, which can increase the experimental detection capability.
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W 2-2 %P & REEHEE & * CEN/TS 16516 it ¥ #1
(FH kR AR g )
mHPFEAR SRR LR € (AgBB)2000 & B 4- 1 &7 "2 %47 VOC
2 SVOC 2. @& M & 3§ 425 | (Health-related Evaluation Procedure for
Volatile Organic Compounds Emissions (VOC and SVOC) from Building Products)
o TERFERARZE LS EAPMAREY o AgBB 2 H P ST b i £

o BIF PG &5 (SVOC) B2 4] » 14 2 Az 200 fAH - 423 123

Pt Ly BrUICHE2) o R U EARH : B M A M RER & (LCD) » &
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RS A RRIEERES T - EME S L

BE g ? °

421 RALAZSEETN LR § AgBB)E Hik 4o A%

. Day 3 Day 28
i (pg/m) (pg/m)
TVOC 248 24 F 10000 1000
PR I ERBFFZE 2ER 10 .
Bt 7
SVOC £ 4 de. 4 7 - 100
R+ &= X V0Cs/LCI - 1
LCI ¢+ & % 3= & # F 4 - 100

CEN/TS 16516 BxrEE1: FfZ#E (201404)
B A B S G e AR ST -
BRI EZENZERHE

/JmeF 23+1 C ~ HHERE 50%
o FU/NEHRERE 0.25-1.5 K (0.5 K/HF)
- IRVERSRENR S/N20L
<E TR M © 5096-2009%6>
o HEAXE 3K~ 28RUKAEBIASHEE]E)
s BfEE: (FAR2.0 r?/md)
HEEEAAEL 1.0 (m?/m’)
RIEMR ~ iR 0.4 (02 /m?)
FIafHl 0.05 (m?/m’) ~ $EEEH 0.007 (m?/md)

ERIAOR : CEN/TS 16516 - 2014

AEHRE © REEERIFTE

SR ZE R R

»

' Refereﬁce Room
L 4mx3mx2.5m S,

B

AEEERDEE 1.0 (n2/nP)
KGR - AR 0.4 (n*/md)
FI#RE 0.05 (n?/r)

(FHEZLETER)

| R Value 4 CR,'/ LCI | S 0.007 (/)
uny| 3> .ﬂ. G
C EGONS HPLC | Hﬁﬂ’;;‘l R e
+ ATD ~ TENAX-TA ~ DNPH RERE SERpLAR
- TVOC 5ug/mBLE(As Toluene) (SPAERLABER) CR =——mm—
+ VOCs ~ SVOCs ~ TVOC » TSVEC ~ CARC. 1A/1B cwme ACR
TR T i B

(F 4 % : CEN/TS 16516, AgBB, 2014)
~ i REH RS B ART AR

2004-2008 2 M 8 & ~ RR

Environmental and Occupational Health Safety)(AFSSET) B 4ni& 7 & 4 4™
B2 A3 VOC et 2] 3 A B2 |
TPy PR PR b e gl R RAAEFH G it &4 (TVOC) 2 22 10

B E P T BRI RY KA

ME - AT e (B9 2427 )
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List of substances and emission classes for mandatory labelling (units: ug/m’ after 28 days).

emission classes
Substances CAS standard C B A A+
formaldehyde 50-00-0 ISO 16000-3 >120 <120 <60 <10
acetaldehyde 75-07-0 ISO 16000-3 > 400 <400 < 300 < 200
toluene 108-88-3 ISO 16000-6 > 600 < 600 <450 <300
tetrachlorethylene 127-18-4 1SO 16000-6 > 500 <500 < 350 < 250
xylene 1330-20-7 ISO 16000-6 > 400 <400 < 300 < 200
1,2,4-trimethylbenzene 95-63-6 ISO 16000-6 > 2000 < 2000 < 1500 < 1000
1,4-dichlorobenzene 106-46-7 I1SO 16000-6 >120 <120 <90 <60
ethylbenzene 100-41-4 ISO 16000-6 > 1500 < 1500 < 1000 <750
2-butoxyethanol 111-76-2 ISO 16000-6 > 2000 < 2000 < 1500 < 1000
styrene 100-42-5 ISO 16000-6 > 500 <500 <350 <250
TVOC ISO 16000-6 > 2000 < 2000 < 1500 < 1000

EMISSIONS DANS L’AIR INTERIEUR*

TTES prces
MUR, BoisERE

. — RADIATEUR

At i

PEINTURE HAUTEPEEE

- apvocanon | | aisi
FACILE [ .

F2-3 2RARS & BBRTEYHFLFEHEISBET 5
(F# %k - AFSSET » 2014)
= ~UL/Green Guard # % £ % 2 %474 5FFEH AR

2011 & B 4>% K Green Guard 3% ¥2 UL (Underwriters Laboratories) # K

BRFRARE-ASE RREBEL T KR KA A B EIR 0 %

AE2RATEF A B ®A R £5(Gold) ~ - HIRES Koo 1 & it 3t LEED R F
R A s B B R CHPS g * > Beeigm p 4 & TVOC ~ TSVOC ~ 2 it & ~ @
fE ~ 4-PC ~ R ¥k PM10 ~ 33 4.8 - VOCs % » A% % 4 & 5 (Gold ~ - ) -

2 ;lgu,\ =Rl WS
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GREENGUARD

PRODUCT CERTFIED FOR

GREENGUARD

PRODUCT CERTIFIED FORE
EONY CHEMGCAL EMISSA0MS
UL COM GG

LiL IR1R
GREENGUARD

PRODUCT CERTIFIED FOR

B 2-4 UL/Green Guard # % 3 & Hikits 2R EIRAET A 5
(F# %k : UL/Green Guard - 2014)

s Flwp & * 428 TCEN/TS 16516, £ 4t ® AgBB *4 » UL/Green Guard #*
FHEFEH ATy B FES R 2013 3 7] TGreenGuard AgBB + tu#E 4 0 #
CTSVOC g2 v ) ) Mg HRB T 5 RIS 28T HR% o

% 2-3 UL/Green Guard AgBB +in#i+ &

Parameter Criteria
3 days 28 days'
TVOC (mg/m?)’ <10 <1.0
Cat 1 & 2 Carcinogenic VOCs (mg/m®)" ¥ <0.01 <0.001 Each
VOCs with an LCI (R-value)"” - <1
French VOC Regulation Emission Class’ - A+
French Regulation CMR VOCs" s <0.001 Each
VOCs unidentified or without an LCI (mg/m®)"" - SVOC=<0.1
TSVOC (mg/m?)*" - <0.1
Formaldehyde (mg/m?®)** - <0.01

(74 %k :UL/GreenGuard, 2014)
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LY TAF U EifasR, EdpA%¥ - f(Phthalate acid) #fg it T2
o R RBIES RS A RS RO BT R RA P G T R
W = A P e 32 I“*FT’ RELIMER IG5 §‘“'~‘Lif‘]%4viiff“€?'l?§ ’

FERS LG A B Rl W AR AR S TRE

o PVC %% j - A8 % = 7 pefig(Phthalate ester) % 2353 4 § vkt & § rhchm &
R P BRR BRI MEFE I NBE L AMEE LR SRR
bk BfRRECL BB S HT BBAY R A PASE 0 YRR

CREERA S KEEZFEF AP S

(7 etk g o T A 1441 & 5 (5140 > DEHP, DINP,
DNOP, DIDP, DIBP, DBP, BBP, DEP, DMP % 4 §7) » fi4 g 130 & &% 4 § 12 b > 2011
2+ DEHP, DBP, DINP, BBP, DIDP % 5 4645 % = ¥ Ffia s % i W2 & p wtst £ 04 1%
ML HE TR

424 FRBRERFHE RN FHFE

# {4 | DEHP | DINP | DNOP | DIDP | DIBP | DBP | BBP | DEP | DMP
& 5 o s f*( 7 J
) . T HER | .. s e | z i
wie | BEA [ HED Uy | B SEShi0) | e | B i
Ag | FRE | aah | RO | pwgy |#FH] = Cad | gmer | 4o 5
N AR A R T TR TS B Sl R s
KRt | o | | | BRB | EA |G | T
- T A B S v [ i
X3 1L 3 =L g A=~
i | s 10 A
F v
gyF| L2 | 1 4 1 4] L2 | L2 | 1 1
AR~
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TR AP RRIEERES L - L

4 2-5 TRRFEEN AL FLREA T patE

B A fE AR DEHP DBP DINP BBP DIDP

& p A g

0.05 0.01 0.15 0.5 0.15
(mg/kg bw/day)

(FH &R 2 imTI30 0 2012)

SRR T F A BT TG S AR R IR T

et

PRASZF AT 8K 5 B F I RAIC AR AT ARE A
TR N ZF 16000 kF|—% 25 IR P Ar AT B PR A R
(iddzid F Rl 22 T1S0 16000-33 : 12 GC/MS M RIAR ¥ = © Bafig #F B8 2
(T5 A BiPHEE S % o

N

N

/

e e

% 2-6 % i B4p B BRI 2

W2 -

_ ERZF16000 &5 —%25 3% 2 HEATELFLF B EF BRI
CNS 16000-25 (2015) THAE ER GRAGE R R
ISO 16000-33 (2017) EPEF-F333 UGC/Mass BRI ARF - ¢ B sE g 2
CNS 15138 (2012) PR Y ARE S U R SEOL 1 RIGRSRE — F AR K e
CNS 15138-1 (2012) FRR ST BF - T BT BRI - F AT TR
% % #TNIEA T801. 10B WY AT 9 AR — A A 45 o
(201D)

SR RS VR AR 2 (B R Rk

4 AR08 (2012) 3 ee P A e B 20 1 1 A e (Fh BRI R

o 5 3# & Twin HPLC-MS)

(FH kiR © AFTg B
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%~ E R ATE 1R % SVOCs 4p W~ k2 47

-~ FivHeSVOCs ¥ % TR 2 23

giem? THRF - 9 fefindy, £dpA0% = ¢ pi(Phthalate acid) #fig i 472

o LRI EY RS FRALH > TR ALR R AT R T R
WA AR L R AP IR SRS F 0 B e S A R R e B A
FRELYARELG AH AR Bl ¥ Lt AR TRE
¢ PVC %% , o #8% = ¥ fifia (Phthalate ester) & £ 35 % 4 f vk & & § vhenjm 4
MY ERRE SRR MEEME I NP E A AMBEE ER R SRR

kP BRERRC 0 BB S WA TEAMH ) ¢ TR m- B
7 # &4 (Semi-volatile organic compounds, SVOCs )+ ?fri'éf?r@‘ﬁiivffu‘ré_
cTEBER 2 TEEET  E2Fmy  AE L T H, (JHSV0Cs) ¥ 2
M#r%¥ - 7 fefg4g | (Phthalate Esters, PAEs) # 473 7 # TR & ~ 204 3 FHRE
M2 Ak BACRED PR 0 IR R LR R R 25 50
RPN o SlAed M d TR AT 2 AP ENF R ERI RN AP IR
+ 02008 E) HA2Z AFEBEABENY HELRERSFE REDF L A A
e g kR BME A BT - " ppmag (DEIP) > - &zp ¥ LA &
ARBZ N LRER L AERF 2R -

100.00 - 100
®adults

10.00 1 ™children
z
2
% 1.00 - 2 winnalation
8 4
2 ngestio

0.10 1 & dermal

inhalaticn ingestion dermal  total ol
exposure

DMP

B 2-5 & Hikdcd Ak B3k

(F# %k : America’s Children and the Environment > 2010)

¥ REA B
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A A RPIEERBFAL - HE L A

22-THP CRECHSAE HFEERB LSS

BE A AN DMP DEP DBP BBP DEHP
sz ERFRBRARIRE 0.12 1 34.4 43 1643.6
Y aAbir o HBASEZSME (0.02-1)  (0.07-1214)  (6.13-256.3)  (1-312.5)  (755.6-5098.3)
sofg EERDEEMGRIEE & 0.12 1 38.1 4.16 1366.3
o 4 M AR A (0.12-4.3)  (0.075-88.2) (4.67-984.7) (1-185)  (460.9-6161.1)
w jog ERPERHZEE LR 0.12 1 21.5 3.1 834.7
T MR AR ETA (0.12-2.12)  (0.075-86.6)  (5.64-86.6) (1-82.9)  (252.8-1868.1)
sgg  EFRRALEZRE - a5E 0.12 1 25.6 3.03 964.2
BRETRALSAYE (0.12-12.6)  (0.075-45.4) (5.56-834.3)  (1-147)  (161.7-3637.9)
PREL 3848 kil RERY &Mk RE 110 640
74 23 FomRBER LS E AR R E - - - 858
) e 29. 3
A 30 ERETMIKE e
P 4.98 20.1 455 340
ENE 20 18 faed SARE Lz KR - |
SRELE G fa e At - k8 (ND-111)  (ND-352)  (3.87-1310)  (16.7-7700)
%= 651 fERERALMISADZ RE 19 600
B 34610 dcHE AR L2 RE = 0(0-2425) 150 (0-5446) (0»4:3249) 770 (0-40459)
FH kR HF F 0 2008 (¥ = : mg/kg)

HRFC U R sE R A AR NRBRFRE Y B2

ﬁﬁ%%%ﬁ’gﬁ$mﬁmiﬁ’ﬁ-i%Wii%ﬁ’
s B o TR LT BRI F B
Ripa s A B2 8MmEKPLPF L (Fd5 20004

%\-\la’]jﬁ’ .‘;f,fg:%}'é

’Wﬁiﬁ@ﬁﬂﬁﬂww

MR g § rsfédasg@ﬂwﬁ-aﬂw FlaEER 820 3 BRI AR ¥
PP RRARG C HAATHAARTAILAFR GRS T ERFLFY
BT RORTRE R R E S BB T g A T

MZELED AT HEBLR AL T €A EREFSRSFT 0 B Bt
i—"'}‘@f‘?ﬁﬁ;f}'“&" ye ALz »"%Lfgfi}];am)k GBS TIEDREBEAE Ak
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H2e

Q=31 ~ 7t 5§
QE=*tF % r 2
=5 F SR

= F 2

2.7 244 T # (Pollutant Mass Balance)

dC.
V d_tI: kqCo (1—Fo) +kaiCi (1—F1) +kqLo—k (qitqgstqs) Ci+S—R (£ 2)
— C.=—|l-exp| ——1t||+C exp| ——t i
'A{ p(vj}sp(vj (+3)
Ho
Cs=% M i3 444 ek &

C=% 5 ap kR
A=k (qotqiFitqz)
B=kqoCo (1-Fo) + kg:ts + S — R

(Z)FRF FRIGM G (S HEHLIOREFH )
AAFFTE T RS A 1986 £d Matthews #0157 £ TR A ~ ARHBRAR H
9k R R EhARTEOLRERRA RALE

FEZFRE ik
114 ' > JFARR TS HOBERA GBS ¥ LRI %N 5 B 28 78Tk

TARESE E AR
z e RERL G

b %&)113{}%; ’%igﬁ;{_ﬁﬁi‘#

e
wb e

Chamber

CVT,RH ’ Cvstd

Cutrr ? Custa ER ACH
AREA T Keg Chstd
SAMPLE

W 2-10 F £ T 47 % L)

(R &k - ASTM 5116, 1997)
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FR: ® g & o mg/mhr
Ko ® pEenfr R @
E
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Cv = X
T.RH ACH xVOL S

e

ER (HCHO) : A T~4p%tiB% RH~ " g5k & T, Cv, RH B¥ » @ FFie4c 3 » mg/mh
AREA : 4+ 4 & # -’

ACH: g P #h F B8 4 5 »h!

VOL G % P AR -0

Cvim: FEZRET > RAT APHBARIPF > "N kAR > mg/n’

YR A PR e > M TS A S 2 R
(= )i5 %440 M % 4 (AR AREA)
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(= )FF £4p M 8 (4G

{—E\.}_%frﬁﬁfﬂiﬁ‘ AT 2 TR A N EEANERE o
(Z)z FApm % (VOL)

FELERLMARHEF FONF cREITUL  IP FAEEAIAE TR
T"’H‘JFZB?L' o

% ~ 12447 SVOC 2 e % BBl 2

AT AR R FINERAF D TEE RS L TR MR IR G
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AMEERER YT R AP F FEET O RUGTHERA SN RE 2 S
FFEB G 5 (SV0Cs)end 5 fFdAcF 2%k > 2 A2 2 RAIFVE ¥ Fehd
FEF', o

AREREE A FEHRE o de o BER O B AR IR B EFH

LRy 3 f—'i@ °

BRIV 2 R EE R 0 0 R 8 @ P+ ONS 16000-11 » 7] = SVOC
ZF FEE 472 2 e ONS 16000-6 = 1SO 16017-1 -

2. 31% £ %

® (NS 16000-6 Indoor air —— Part 6: Determination of volatile organic
compounds in indoor and test chamber air by active sampling on Tenax
TA sorbent, thermal desorption and gas chromatography using MS or

MS-FID

® (NS 16000-11 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

® ]SO 554 Standard atmospheres for conditioning and/or testing

-Specifications

® ]SO 16017-1 Indoor, ambient and workplace air ——Sampling and analysis
of volatile organic compounds by sorbent tube/thermal

desorption/capillary gas chromatography ——Part 1: Pumped sampling
3. *iEhE
AREHDF2Z R UplEd 2 SRET A6 @4t SV0C H o f 4TS o 2R
SVOC #ie] 7 B akdgdl > A 3R 4t B B 40 1T 7 B P s F|pt A E% Y o
ZFAPFLASVOC E o A4S (it E5) RIS - RS S - FE BT
PIE o BHREF A2 )FHPFRKASDOSVOC T34z F o ¥ 582 P a9 :2 %
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7. w2 33 gk (recovery and sink effect)

Brr R +10% p 2 e SVOC erR 2803 7% 4 Bl & > 2 il » ¢ o et Rt ik
AFEY o MAUFERART 2003 2200 2 BB IONRER DY 2 FF 2 IR
WA R A R o AR TR OIRFRRE BRI T - Y o i
B 2 i & A s BOR T F AR K AT 3 R (TD-GC/MS) 4 12 ip) %o 4R 28 5
oA FL BRI TR R BUETE L wATS o wjn S et 2 80% o W TS
WG R R L Y AP ERFHERER -

8. ER%H

BRFEF 23 C2 250 C2 B - ER%fORTHA 0.0 CHEmAZPN
FPRRAT2ZHEmE 2C o

9. HEFF

SUF £l TOKEARR 2 P o it ® WA > R R BE T e
FEAFZERE 0 N SRR T MR

10, A3z B4 ® & fh

S SVOCZ F > Z R A B B AR B R AR
250°C » 7 F BRAF S BAF IR ITER o

11, RlFEeE

(1) %-Fefz B RE ApSHR R 2
TR R AR R A SRACRER AR R (23£2) Cioanshig R (50£5)
9%RH -
DF R ERZPHER
FOERIFEET R G MR > B AR 27§ 0 AAMNERIE Z R R 4 T 200°C
°C

2 220°C R > 2 3F 5 200°C 2 220°C iR & 40 &~ 48 - figiRlsdh B2 o s B3 4k Uk
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(3) ERFHMEFEFRER

B 7 enSVOC # BB > Aciatd B &2 R BIER T MM i+ P804
Rlidz SRR F BEAR Y T @B SV0C kA Mt 50 ng/m’ o * 34 iR ek

PAEE G VAT F F 9 SV0C

(4) ?\mﬁ'q-ff*fﬂ ’E\‘}_

B A SRR T o A L FonE DA Ra LB E TR

fA) EAEAR B 0 22 Sk B A 2t 0.15 m/he
12. plERiE 2 %Em
A F B ORIRIEE  BR S AAHRRF B F I BRAERT L T
®AEE 0.5°C
EERL O
ZF ikt 5%
FoEMAITEY 2 F

PRFERRBLET

Ry

R R BAER 306 o g

HAIF BA B N RATGER B AP O ¢ el v ahg f i 0 kA SRk

Az ELFRE S BPEENELRET BALE DY -
13. Rz 2

() HEFEEE (26 #%)

_
o
X

T wITEF o w AT G < 3 8096 o
(2) - FFEMA 2 BP PlEFEEGOEE
Bl BTG N BER 2 B RIRSY o

(s (% - FERER)
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14, B 5 BdcF 23 E2 8% 47
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ml %- Ak FE ug gvA H =5 45 F n'/m*h
m2 - Ak FE ug A#EPLAGH o

s vy s 3
qv,c A3 Bz & % m/h

v~ 2R AU 7 FBiRR S
AT %% TCNS 16000-25 : 23t 3 1 Bt S F Rl 2T B2 -
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CNS 16000-25 -

& P H AT

CNS 16000-25 =N ZE R -552580 SR s iR AR ME A 1 bAfF%Z/EfJﬁ fifﬁ”ﬁaﬁzﬁ

kR (bl BT EER(EE 0 ElER)

| 0

SRR

=R TE RS

R bl (55— 5Ba)

ZERIBIES

1.2L/h (20 mL/min) £3%
® T BN

0.9L/h (15 mL/min) £3%
N @ L7 SUEESVOCIER
50ng/m3

VIR E Bk r - GRATESk )2 iE R
BRE 20°C+ 0.5 C~EBAEA#+2C ~ ¥R A 50% +5%
WA F B2 5 o0 1.2L/h (20 mL/min) +3%
Z# ¥ 0.9L/h (15 mL/min) +3%
# F kA SVOC %+ 50ng/m’
CNS 16000-25 522 452580 © MESVAESAHCHIB SR L BT AE- RN A A
BB (G — P 5lR)-24/ NI R BIUHTE
Fﬁamfﬁﬁ*ﬁ B & 5
TESERAS e/
z PRI 28 '
: - 630ml
® JEE 25CE05C
® RS ET2TC
e o @ ATELRAES0% £5%
I:Fn%/ﬁ V= b0k o Pl e
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CNS 16000-25 : =

HEfFEEFRy B e F RN F Fi2

IR (B —

R

CNS 16000-25 = [N ZZ 5, -EE25EN ¢ EREREE iR
k)24 N R BCHIER

SERE 25°C+ 0.5 °C
FEE R E50% 5%

7 BB -
0.9L/h (15 mL/min) 3%

RECHER AR SV ZNE- I ESE

[

3 NP

fm)'lﬁ”éé\ﬁﬁ SR I
1.2L/h (20 mL/min) 3%

oz

630ml

FE 5342 °C
g P
e

® SERF25°C+05°C

® R HE2TC

® FHENRES50% 15%

® IR SVOC(E
J/250ng/m3

BFe B R RS- "25°C | AR | B =R SVOC M s -1 10°C/min-20°C/min
F50%, BRRBHE - #4724 )8f R 2 ik & o2k £ 200°C-220°C » 47 40 448
\
N\ \
X \
3 4
GRS O HAE M OEaRA Ok R
PVC g b st PR R 20ml/min - & & 15al/min 8 4 B SVOC SR ¢ bt S0ng/m : ER40,5%C
(L5 aam # =A% ¢ iR 90ml/min - & & G0nl/nin EMCE D RN B0 N Ry
v AN EEAS K
IRIE i L
meme [ opmnwoe H aeanz [ szsae - SEEER LT anun
% Gtk :
— PRI e
irsns | mammen || eswwn | (CORERER |rmesmn | [Camwnn
= EAK R - B B o wsvoc | | MIRESER AT 8
L2 20 B ¥
O HME : !
R
0-2dhr + 54 J-sHEiL
;;T?aaut 10 min pohletshg BRRE LR [ GC/MSBLR -4 L s 8
O i AT O H A FRAE
£ Mo M AUR I L@& 1 25°C - 40°C
4 B0CHE gk 3hr | | 2 AIBE : 50N - B0
SRR TR | | &M HRFAcH RN BES L5 mfed m

(F &R - CNS 16000-25, 2015)
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Ji

F 2 BEH AR ATE A SVOC e RIHE I 2 412 2

¥ § 22 3P FHERATE T RE SV0C AR L 473 2

$- 8§ RAERERISEHER TR SVOC B 2B RETH

AFTRERPM ~HERZFET  RRREHEZ TR (BE - 2REB2H

2

‘?5

Ed) - HAFRASEHETZ T 8, 2 TSVOC, =20 P 2 A2

4 TRE £ R COIN/TS 16516+ tei Habkc #11 o 3 ul LM% - 0 fipa sy
(Phthalate Esters,PAEs)(# it &) % T2 3rg 4 41t £4 | (SVOCs)ip » Maz 414
Floek AR REH R THRA (R AR 2T TE G B £ (SV0Cs) -
FIA T A kA I F ¢ 0 FEARFN I NS A &R BRI AR
(particulate matter,PM) » % & i GRS BEF 4 » XL AZP T 5754 Kik o
AN RBHEELTZFEERFRENE B PELEALR
ERET LI AABRBYTEFALAERA PO RE A2 TEY 7 B
(Phthalate Esters, PAES) (3 i &) & T L 3mg 4+ 4 81 £ 4 (SVOCs)» A &3 (&
E)E#IL o B2 TDEHP(As ¥ = " pe= (2-2 #he A)fg) ~DBPAS ¥ = " f = = fig) »
DMP(#8% = ® fe= © fig ) BBP(#R ¥ = " f&~ A ¥ 9 fig)DINP(HS ¥ = 9 fe- B T fig) »
DIDP(#8% = @ = B % fig) ~DEP(#8¥ = 9 fe= ¢ fig) ~DNOP(#E ¥ = P fe= %) | &
Aathis A JF UM A B TASE S T R B TS
Fafiadf 1 3 AL 0. 1%L 2 5 RAI -

EES SIS EE

% 3-1 REERAEEZEHET PR 8 SVOCHRE = 2 @R FH

s HER 222 4t 4 # v %] /SVOC Gak® ¥ 3 L%
s |OsRiseH O Al “TEHRF 7 pe | ONS 15138
(2011) A& ZPVCH | M F - U BRfqdE | fadE B EFEF | A S KF

7y Tzt (DMP ~DEP ~DBP ~ | 428 0. 1% v | = 7 fefiasf %
& \ |@f2sEH- |BBP o DEHP o | (£24) EEE TR
" E # ¥ 2 wyc | DNOP~DINP~DIDP R A7 %
£ HEGEERA | ¥ 8 YA (GC/MS)
SRS @)

G, ey
Sep Bui\c‘q
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P iR A R AT R H AT S A

HEHER 2= 4t 4 # v %] /SVOC Gak & ¥ 3 >4 8
UL/ GreenGuard # | O+ ¥ #|4¢ & p Sv M| BARF - Y Eify | Standard
B ER(2015) | O% Lag California #<0.01 mg/m’ | Method for the
O 4§ Section 01350 Testing and
@?’\B 5 HE TSVOC Evaluation of
?\B 5 ©# i A <0.1 mg/m’ Volatile
@—Fl 5 Limits on Organic
emissions of Chemical

total
phthalates

Emissions from
Indoor Sources

DBP ~ DEHP ~ DEP ~ Using
DMP ~ BBP ~ DOP Environmental
©SvoC Chambers
TSVOC: >C16 - C22 OSHA 104 GC/FID
range i+ METHOD
% B Green Seal ¥ | O% #L& kg O i & 1@ z73 R42 | Green Seal
% (2015) OFf 2 5 %% DEHP ~ BBP ~DBP ~ | # it &= & Standard
8 SEQ, OFLk 4 %L DNOP ~ DEP ~ DMP GS-11
& @ (S-43
N s 6C-3
t.';lg“\Q
R GuT #% O O it A& * 8% 3 R4~z | CEN/TS 16516
(2014) DEHP Ell ‘J@'A (prEN 16516)
BBP WA HF - @
DBP fafig g =0.001
DIBP mg/m’
©SvoC TSVOC
TSVOC:>C16 - C2 | <0.03 mg/m’
2 range ¥ FF
HRE=R R OMFMFHE | OF o2 % i w4, | DE-UZ 156
(2011) ] DBP ~ DEHP - ¢'0.16(§F5L“) Low-Emission
O¥ F#E DINP ~ DIDP -~ Flooring
BBP ~ DNOP TSVOC Underlays
©SVOC <0.03 mg/m’
TSVOC: >C16 - C2 DE-UZ 120 :
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¥ 2R 2 SRR ACE &2 SVOC W R A 47 2 2
BEHER Gacd % - 3 /SV0C AR >4 8
3 \_RUEF,,,O 2 range Resilient
& < Floor
Coverings
%)‘.aMWELﬂ?’\Qg
ZREH AR T | OF F# O i A& iy MF-7 CEN/TS 16516
A+ (2014) O%¥F +H DBP ~ DEHP fafg g =0.001 | (prEN 16516)
EMISSIONS DANS L'AIR @ ‘}.'i #‘J- mg/m3
Am'l' O 5 @SVOC
i — O+ ¥ & TSVOC:>C16 - C2 | TSVOC
2 range =0.1 mg/m
Gev Emicode %% | O# ¥+ # ©SvoC ECI PLUS CEN/TS 16516
(2014) O+ F Al TSVOC:>C16 - C2 | TSVOC (prEN 16516)
OH 2 range ¥+ F | =0.04 mg/m’
o H EC2 TSVOC
=0.05
EC3 TSVOC
=0.1
EU Ecolabel (2014) | © % #Lag Q% i A& AF - P Eefqag | 1SO 11890-2
O # # DMP ~ DEP ~DBP ~ | 0. 010 %w/w
i oL BBP - DEHP -
P U\f""“ DNOP ~DINP ~DIDP | TSVOC
Ecolabel osvoc <30 g/L
= TSVOC: >C16 - 2
2 range ¥ F
Nordic ECO Label | © % p % 32 ©SvoC TSVOC CEN/TS 16516
AR R O% o g2 A4 | TSVOC: >C16 - <0.1 mg/m’ (prEN 16516)
(2014) 7 C22 range #
ep‘?‘wc co O ¥ 11 B
v,
K /4
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FAF PR FERES T - FE RS L

HEHER FEH % ¥ v & /SVOC T AR > EE
Cradle to Cradle | ©#% #l#g O i GC/MS; CPSC-CH-C1001-
(2010) O% ¥ Phthalates: Phthalates 09. 3 Standard

O L& DEHP, BBP, DBP | detection
' limit
CERTIFIED <O. 1%
cradletocradie (1000ppm)
HB SRR TSVOC IRETFLAE  (mg/m3)
0.12
0.1
0.1
0.08
3
Z?cxoe
m
0.04
« 11 1 l I
° EEEE | TR G
e 12X B / ev
UL/Grede @!iT FAEE | AAREY Emlcode Emlcode Emlcode
nGuar fres = mosAe | fEER ECLOFEEE EC2 | AHEEE EC3
mTSVOC 0.1 0.03 0.03 0.1 0.04 0.05 0.1
BEEHEM BRI &R  (ppm)
1200
1000 1000 1000
1000
800
E’ 600
400
200 100
10 1
EEGEN | EEROME  EEEE A Cradle to
.. —_— EU Ecolabel
SR = HE Cradle
m AL 1000 10 1000 100 1000
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Ji
el
("‘L

£ AT 1R SVOC 4 pIHE 28 & 47 2 2

LS

D S HATRACE A% SVOC R RIRE A 41 2

AP TECRMF R RAEEREAL-MERES L > B85 T1S0
16000-33 > 3 M 5 F — % 33 %1 02 GC/MS e RIAS ¥ = 9 Pepdg 2 > & 107 £ 9 %
Fediadz THUFEE B nlRREHEE TEA, 2 FRBRE
TE AT F (R0 ) BEF R Ao () s M A s lat (L B o) o 2
THORIASE C P EAEIEE S (PRV PR HANIZF A REEH AR B
R A AT )

4 3-4 1S016000-337 3] 2§ — % 33 211 12 GC/NS RIS ¥ = 9 ™ i

FEE HEp 7
L * § R LA FAEF R/ THR RIRLF P OBRF Y B
EOKZF P HRE ALY BRI A BEERARERY TR
fin 5k B
9.5 % L8 1SO 16000-6
3. H Ak B 3.1 (6 Tenax-TA #% s Florisil w '@ 5 B4k it
F 2o d4t)

3.2 % 11‘3?' ’-% Ui Kﬁ'ig‘%;’t\
3.3 s w253 A 3 B

KRR 8 E AR
(mg/L) (ng/m’)
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
BEAE T RS AT A 2R R A WM E U SR MR E T
s HAE kR R
4. fe i 4.1 PRE-F B e Hh S 2 0 (AT R AR R
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P iR A R R T - A S A

Tbbd oy B | REBEAR

DMP
DEP
DPP

DiBP
DBP
BBP

DCHP

DEHP

DNOP

__DPHP

| _DINP__ |
DRIDP
DIUP

% fiLRAR

=]
=]

=B T =T =N = s = =}

cpRepPpEREREPRPERRPRFPR
chbepPRpPRpBEERERPERERPRPR

B Hgp

L2 o2 it (Tenax-TA #4%%)
.3 B A P2 i (Florisil w ' 5

e e

5. LM FRHETE ~ 47

.lﬁﬁﬁﬁ
.2 BT

6. = hERE -5 A~
Fop R

dEZ2RER
)‘LEA"\*%*)’ ?ﬁ‘.ﬂ

TEMZF RS

8. M iRH&"

1 @ p4&*2(LOD)
TERAE T 0 R
3 R ArEAF 2 ARG AL

A AT 2 RECRI T 9 R
PR B2 2R

935[’#?;"‘

4
4
5}
5}
6
6.2
T3R5 ERE
8
8.2
8
9
9.2

10. + 4§ lﬁﬁﬂi TR
i 4 a1 F 2 7 Phfa iR
e 2 RIBRRF E A ATHRE 2 P RfiadE

i 3 E M BT A ATERE Y I i
i A-F 2t £ R W B

M4 5- Florisil i3 BB~z B 5% Wb
M G- 5 AR R 2 F AR A 4T R 0
GENEEEES SR i SRy

Mk 8-7 J&]ﬁ}%@f‘:’_%ud

g O-FR R AR # B

]

(A %
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FZ R S H AR A8 SVOC He Rl A 47 5

% ~ IS0 16000-33 P 4% — % 33 % 0 GC/MS ¥ RIAR ¥ = ° Bpq s = 2

AE TRRGE e ERES - S A, 2 TISO 16000-33 %
NG F — % 333 GC/MS BRI F - T pAfqsE 2 o T AR T IVH AT 2
zaEz oo 0T L AT 4% 180 16000-33 242 T Hal ke i Al SVOC Rl
BT

EREZF - FIBIMF -V ERZ R T F AR T
Indoor air-Part 33: Determination of phthalates with gas chromatography mass
spectrometry (GC/MS)

A

AR E * 3T CNS 16000-1 =& 2 3P BB, l4riiz 242 A 3 ~ P % ~ p 72X (DIY)
A AT TREN (ST Y Fﬁ?i%ﬁ%@ﬁﬂ%%ﬁ%’iﬁﬁflf%iﬁ

1 T HT(bdedEs 7~ Eli%""“r) AT &r’%]‘m 24~ flaﬁa‘_lf] ’%“""% % 2

BB R T RREEEH N FINE D o

MEF - PR AT - PR, 2-F o) Mt A, L8 GRS EY PR E L
FERVOE>hp ¥ F S@lATHZ P ZF ¢ o ¥, 8F 2 7 Efadl ¥ (FHcE PVC endff
F| o B R b AU U R AR W EARF - P pi - B X A;(DIDP) s MRF - PR B
I g (DINP) ~ 8% = @ o= (2-2 22 A)Fa(DEHP) ~ 28 % = ¢ fe= = fig (DBP) frait ¥ =
fe ™ 2 % fia (BBP).

AR 2 AT ZINBE R PANE - 7 g2 3R G 2 T, 5T A AR
F AR AT H I Ao R
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FRE A RPRERES T - MG A

L™ 0
AEERTR Y AT R/ R, RIE PN S F Y S TR R, A BRI g
WERBAEE ® P RRBERFR AL G ZIF Z 7 BRI R 4T o

FAA R L F 2R AL B ol AT R TR HRRE TR, ¢ 45T
A R TR, R TR e GONS A 4T o A, TR H e A A
ggﬁ LTS AR B M K B, ik 7 GCMS A e

KE P A A BRR, B TARE S TS YRR F S TS B a2 it AR WP

ﬁyc Hi AR Gk THT R, 2 4" STk ah
HUE DU RS U REUEE S VRS BRAT R T BB R S0P 00 B, IR MR
BRI Y e R kR ER
W
ii”@ﬂlﬁ*ﬂﬂwﬂ;%ﬁ e AR

eI a2 A AT o

FRRAME S e, L - ek

Pt

2. 51 % R

—"‘5‘]’,‘%"—2%; **g__zgt._ralq:r V4 j\s,;ﬂjg7 - i’KA,\ T A5 % ’,‘ﬂzgzﬁq* ﬁx%?%(é#éﬂ@fbﬁgf@) °
CNS16000-6 2 54 - % 653 P 54— %6 330 2§ Hpkfinf @ LFE] o
& 472 Tenax® TA ' dof ~ B % § 40 K +5-MS/FID ip] 22

. HHRIriRE

3.1 pzit

EREFHEERT Y @B s 2 G e Tenax® TA df s rit g ¢ & % 4o Florisil®
SR P RT, R EFIABED G R OB REBARRE Y TR R AR, 0

iékﬁﬁgﬁﬁ%*ﬁﬁﬁﬁéﬁﬁﬁw{ﬁﬁwm%%zpﬁmg BT 0 L4 o

FTHREZF PRV CRE T, BH PR EREFOZ 0 RREZ LR o Fpb, FAEATEA
Ry R AFLAF S T B L% e

%;V.

P 5 R TR SRR SR N, 7 Aok i AR R R F S T )R KU
C s

GBEM AR, BT AT S 7 &Pmﬁﬂuﬁiﬁiﬁi°ﬂ”1*$ﬁm

Yot 1&#&,1 EE.J%‘:;_W /&)‘;f@"rﬁ o m;}ﬂﬂ— %, R H lﬁ&,—-% ey 10 & ¢ R rr’??? +IE £

3.2 Kﬁé}l] 2 R Kﬁ;}‘ﬂt *
i % CNS16000-6 ¢ #7223k # ~# B fot il (& Fa sz LHF B 25T H), L f
AT IR &L
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Ji
s
f"@

& pHE HETACE A2 SVOC H RIHEIE A 45 32

.21 %% ~ Ml it 8 5

3.2.1.1 #5544

B H b~ R R AT, B A lm 2 d 7 F 4 & 200mg 2 Tenax® TA 20/35
S, 320 ONS 160006 %5 3

3.2.1.2 1k & %

ik hpE LR ]

3.2. 1. 3:}%%%%@

@ g RIS & 50 mb/min 2 200 mL/min #F P, Sk HEHRME S 20 L2 70 L
3.2.1.4 % Fings

FP A4 545%

3.2.1.5 % % 3 4R35

BRGCEA R

3.2.1.6 P 5

e 5 A B A TEALE T F 1240 %, £ 45:% 7 1 & 4, DA-DNP, DA-DEP, D4-DBP, D4-BBP,
D4-DEHP, D4-DOP r4 2 2t = i3 7 ® Fafig (DAIP) ¥, 573 R @ Jp 3 ZARF = 7 fhfig2 ©
AR e T g, HEE /ik)i‘%l% “1lul-

3.2.1.TH#MEE

FOTRR] 2B PR BRI Y, TR N A *ﬁ Flf A 4% 7] GCNS i e
AR BRE, 3R (PR )P & E T (Eso

3.2.2 st ¥ &

# % - X% FE e Tenax® TA e i g, B LA ix 2 e & & C

oo ARSI A E T A P LHE, R E S T T gg@%iﬂﬂﬁo

FEBeip B AR A, F L e R R s e 200 mg 4 b, AR S 4 o B
Lrr- Bd E PP SRR bop 2 -, RSOR R EE A Y e BT R R g 1Y
Fes e v RS I 7, %0 T - By & 7 Fdn e, R R R A -

%

ISO 16017-1:2000 ¥t B # 2 F in kA2 Bl FinMALHEEF C AN Z agHE S 1
oo K uk et xS ched S %, k2 KB 4o B PF, % > #1484 (safe sampling volume, SSV)
T e i

a3 % Tenax® TA & it A4 (5, %3234+ 280°CIE A (= T A & 8 /] P, SE14 fin & 4 100
mL/min 2 4§ 4% F 7 25 300°C 3 & 30min, £ #5812 s A 3, 3t R 2 A
Bl UBHRAEELIFTSL

T R, MR R LS B E R AT W R R R, A AR
0 E s &4, CNS16000-6 % 7.1 &2 R E - b B S RGEEHFE, F 4P

»k
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:Bi/z‘ ?r_,‘%‘\';h‘ﬁ': g * aufl*'E;;‘z-‘l;s I’fﬂlﬂ ?%" BOOC‘Q‘—T?F’% 8 15mine %ﬁ:é’u[‘i _71L RYPr -fﬁ, ﬁl;}f_?
B ROARE R IS AT AT RE, 3 Rt RS ¢
d R AR 2 AR

3.2.3 4
FepR, A HpRE ¢ L DL & ST B W (olde, A 50 L, i~ 5 20ng/ L, 7 %
A~ g ind %F*%—:’?gfiﬁ e IF%%] -’LK) AT R Ir]vg-ﬂ ?—»%"]‘3—:3%4\: ~ o

R 2 AW 1, 2 PE S PTFE ¥ #-R BRI A F & F ok FREY - 7 i

FOREAF TN, RS BoogA g R W R R T R F A REHE 2 EA

T FREE S FRS (LEPF) e § RS & 50mnl/min £ 200mL/min # EIR,

1% >t 2hr T 24hr 2 SR 9 20 L2 70 Lo iR g & FF, ik ¢ R g

FAFErT Ok, R AR FRGF A A PTFE R MF 2 A AR, ERAT P T F Y
i

4
T

A4
‘T’wlw
I

oF

B LR A 2T LR

s

S
1 s

2 H R

BV EEGE™)
42§ ERE
DinEREE
6 R
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£ AT 1R SVOC 4 pIHE 28 & 47 2 2

3. 3 R 2 BB F PR R

3.3.1%A&A ~ B 5

3.3. 1.1 4k k5t

PRk e B AR H .

3.3. 1.2 H#& xR

g ek F 2 L/nin, 2% 8 hr 2 24 hr 2 #8452 Im"2 3 0’
3.3. 1.3z F e

G- A

3.3.1.4 & it

3.3. 1. atmA Zdr

3.3.1.6 Florisil® : 60 & 100 & p

3.3.1.8 L3 Frigsig: 50mL, & * LRty F{eR e & ¢ % (PTFE) 4e 2 4% -

3.3.1.9 #Fargg £ A K 200 mm, p A5 10mm 2 12 mm e

3.3.1.10 R & &K%

BRI CERT  F R

3.3. 1.11 &7 &{x AR(TBME) & 7 ¥

3.3.1.12 p 2 &

VIR ERAITERST R A28, ¢ k-7 &4, DA-DMP, D4-DEP, D4-DBP, D4-BBP,
D4-DEHP, D4-DOP rs % 2£3°= 5 AL @ Al fig (DAIP) &

3.3.1.13 GC/MS:

FARE7(GO) h o, pe i WHOS) & B -

1
1
1
3.3. LTI & =it
1
1
1

3.3.2 Florisil®= sl 2 Hl &

Florisil®s s & # = + 4 = 54 3nm 3 4mm 2. & 7, 3 2 800°C4c# 6 hr o 4 4ris,
® O FE v 2 A KL B, 50, #0g hFlorisil®= A e 150 4 L -k~ 50ml
RIGUEAL Y, F SRty E o e & ¢ W (PTFE) 4 2 % 34,2 £ 5 45 min , € FI % 3593
o igs Koo FR {8 M- BT o lorisi @ A e B B E ¢, B 3 & 5 10 mm £ 13 mm,

Rt w B kA R H, BB IRE B AR 2

2 1 2
/ /

Ty 7 A
1 =
E ey
. o
Bl 2. E o s A g T &R

51




5

CRA AP RPHERERES T - MAE G L

=2

P
1 Florisil®=x #43]

2 3T i

3.3.3 Florisil®i¢ * & gk

ExEATEG Florisil®x % ¥, 3 4332 RFPEFZ 0 FHRK A, FRERE -V
FefintxB ez o JRRE, RIE 37412 L 510 o

Rt B F AR E B 6B P ARY RER 332 FLATUA -
E“%mm%m”m*?”fﬁﬁﬁiﬂ%wuﬂﬂ%ﬁﬁ&%ﬁ@@ﬁ%ﬁauﬂ§gg%
d P T E A SR

3.3.4 ¥
B, e pRE &, 6140 100 ng/L, #Ei‘ﬁ*“*‘lﬂg’ pARE A~ 10 oL, D (H
A EOR R ) oritd E(* 2 Florisil®s & 552 )mp p 3 k2 Wi o

R | R R S ARE R - SEIPSNETIL Bl Sl SR W P e, #1045 B0, 05 1 g/uf 1
10 ¢ g/m' 2 i * %%lﬁﬁ,éﬂbﬁﬁbwéﬁwﬁ$¢ig4$o
PRI A ﬂ&$£ﬁ@ﬁﬂé H%ivcb&ﬁ“ SREFE L ER AHTF
BEZ X FRA Gy RIS & 2lnin 1 3 L/mmg%:rf]p\ ke 8hr 3 24 hr 2 B
BMEH1I DI W -

LRAEF RS FHF S 7 EmGE R 0.05ug/m ) 10 £g/m)

ki R Y EFE T

(mg/L) (pg/m’)

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

AU A2 kR D FHR TR0 FHREDRE A R T

3.3. 5 #FEHA
e v F 2 Florisil®fogt s34 2~ 4’*&}‘5 50 ml w3y Esg Y, & 26ml A HR & &
W EfeR e & ¢ % (PTFE) 4 1 % df, oA Bd, BB, B 2043 i A RA Y 15nin -

TR AR

a %;Aﬂ %ﬁiﬂf‘?g "{{ F/E‘_? f'r,/\rm]’ PR OB H ,{%*@_L/Ar)w ’E‘—T’} ;F"\fgs](l,, 4o 2 )g]
1&@ ° f&},@;'}ifg}”ﬂ%#ﬁﬁ * X %1’]"?/?']3:;’\/* r/%‘/& C R F PR o
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FZ R S H AR A8 SVOC He Rl A 47 5

BEFYFEERODL L KR, £k 0.2n] c RS ICEAR L § ERAPF < b T A,
xR G A Z 7 g, B 100 L F B o p BB BHY, 2B ¥ 5 &R OG/MS
AT, 3SR E 3.3.4 &R~ 1 mg/L 2 p AR

4, & it
4.1 pzit
FRMERNREEY RF T ﬁ’@ﬁ%%*@ﬁ%/rﬂ#%\ W iEAR, AR ER iRy B &2

FORB, B EFRAOME D TR F AT, MEF RAUEF 2T Bl AL B I EEF
wﬁﬁﬁﬂ¢$—§ﬁ¥:“&mmwﬂmRMWJMPﬁmeﬂEi%ﬁ#ﬂ%mﬁﬁ
R, BB i AT R R AR A E P Y RS T, PP doti R B 2 e C T
2 2W|EMF DV E L E 8 A RFRY FRIDET
HRFRE L EARERPER, f 2w B RTS8 FIRRD, R AL L %
OREAMEAIHFERASL(D O IATFERR)

12 LAY VA AP AT RRERET R
v & T F ik Ao Ak BRI
DMP O O O
DEP O O O
DPP O O O
DiBP O O O
DBP O O O
BBP O O O
DCHP O O O
DEHP O O O
DNOP O O O
DPHP O O
DINP O O
DIDP O O
DIUP O O

4.2 #rtit 2 R
F A SER BREL i S-S | R B - kS %ﬁ MR R (e FZT 9 FHEEIFFFP 44
PRERE), AWE T FAEITEHR, T WK ERB, FoRP ordeE D ot e

4 3/6’?5” E"/z—»’}’&,l_
BAEPE T AT RS T FIRA AT AL wEARIRRRR(e TR
tﬂ I EERPN A RIRRE), A B F AP KT R, g WAL kR B, e e
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1 b RIS A LR AT S L

K4 E S

6. LM FHfr L E 4 17

5.1 F## ~ 47

MRF U Bhfn AT (CiEAR, FoHF B2 LR F - 7 g pH(anhydride) 3+ m/z=149 Z A
ML & AN E A bl F ORI (SIMD 2 A iR e o

AT HRE = P Fhfig 4R e L 488 454+ (DINP ~ DIDP = DIUP)P#, o +* DINP £2 DIDP 2 & 2 A =+
B AR AF T R - S A (e, R TRk n/z=149 7 LR B
#]+ (response factor)z £ &, #-¥E P TR 42 5% § MO0 F %% &, b4c DEHP {- DiBP
SRR B 2 B - BRI S 4R KK 20%, R4 (4 &bk KT E 50% -

gt DINP ~DIDP 4= DIUP &2 Bl ¢ % 5% 5 4 =, % H & 4 B 2003 HlHedd 2 248, 350
w3

Flt, J R R R, B RE C VERL XEBREGH G E - Bt £ 5§
3% ¥k & DINP ~ DIDP 4 DIUP 2 g sptd, 2 fiRR L™ & 330 H - Bipanit &4 o
FH-FR a3 kR AES % 2 9 Befig (540 DINP ~ DIDP ~ DIUP), &3+ & * & 67
SERBER K Tk Sl L S0 (i

ST DR YD s AR, P PR R ST G R LA AE - 7 ph
ZAEF TR, Glhe B 4 2 Fo 0, BT A AR B DINP R 5 TR #c(n/z)35 5 149, i
i fEDINP i+ & - 4rkgm 2 b onid E{oif F 40 - Bl 5 p & 3lenhz § 324k * Florisil®
BRI AWM, T Bk BH -

F 3UHRF Z U ORhfinap . FplapS ¥
v &3 J g3 (n/z) | &3 (n/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
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¥R 2SR R A SVOC e RIHRE 4 472

pES

%3 A U ke a2 ERldEE ()

(P 85

oy ik (n/z) | * & (n/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

Y

280 000
260000
240 000
220 000
200 000
180 000
160 000
140 000
120 000
100 000
80 000
60 000
40 000
20 000
o La

DINP

DIDP

L L 1 il L L L L Il L 1 L 1 L Il 1 1 1

24

60 000 |-
55 000
50000
45 000
40000
35000 [
30000
25000
20000
15 000
10000

5000

T

T

T

T

T

T

T

25

1 1

26 27 28 29 30 31 32 33 3¢ 35 36 37 X

a) Mass trace m/z = 149

DIDP

DINP

1 1 1 1 1 1 L A 'l 1 L L L 1 L 1

24

25

26 27 28 29 30 31 32 33 34 35 36 37 X

b) Mass trace m/z = 307

® 3 DINP f= DIDP 1% # &-2_ GC-MS R #
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P15 R AT T AR AT S A

e
X g
Y Antes i

50000
40 000
30000
20 000
10000

u..l||
10 15 20 25 30 35 X

17,02

0,85
19, 22/ 29,65

a) Chromatogram of a laboratory blank value from a Florisil®2) tube spiked with the IS and con-
centrated. IS (DAIP): 17,02 min, DiBP: 19,22 min, DBP: 20,85 min, DEHP: 29,65 min

Y 20,85 31,99
— 19,22 29,63
40000 11,20 1404
30000 - 26,93

- 17,02

20 000 -
10 000

0 L L L L

20 25 30 35 X

b) Chromatogram of a calibration standard of 1 mg/1 DMP: 11,20 min, DEP: 14,04 min, IS (DAIP):
17,02 min, DiBP: 19,22 min, DBP: 20,85 min, BBP: 26,93 min, DEHP: 29,63 min, DOP: 31,99 min

Y 20,85
29,66

¥

50000 19,22
40000 -
30000
20 000
10000

0.-.I....I..J...I- aadl L
10 15 20 25 30 35 X

26,95

17,04

c) Chromatogram of a processed air sample. IS (DAIP): 17,04 min, DiBP: 19,22 min, DBP: 20,85
min, BBP: 26,95 min, DEHP: 29,66 min

Bl 0. W 3 F R 4% Wl¥

bErREREFELMF TR
6.1z ER

RERGR YRR ER RS2, FB0GE 2 BRI PE 2 AR 2 0L e D 2
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R RS HE R A2 SVOC fe pEEE A 47 2 2

Bod 2 RS, 2R3 H A T8 2 0 R B2 6 A0, 402 (D)5 -

vpp =bm+a
............................................................ (1
#
Voo sk 6 0t (A 740 22 N AR IE 2 o 6 )
a: e

brter o RAF(ugh)
m:A~ ¥ EE(ng)

.2k A1t TR
A ERMT A4 2 N R 2 L 5 it (VpA) ~ BaE(a) ~ R d SA S (D)3
Ko, e G AR B IR, Y R A1 d 2 BT R memsol, 4o 3 (2) Hon e

\% —-a
Mgy = PAb

H o

Meoi:i3 %P 4742 FE(ng)
PN TR GA B E L AR TR, 42 5 (3) 4T

VPA —d
Miybe = b
Ao

mtube:%igﬁ‘xﬂ"%; v ’4’\*’?%‘1 ?‘é(ﬂg)
FHEIE(a) KA 0 & WA 3 HE, I msol frmtube , 40250 (4) ~ (B) #7771 o

Vpa
Mg b
.................................................................. (1)
VpA
Mube T

BEEER 27 0"t T, 402 2 (6) 477
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MG R wRIEERES Y RS L

_la
t = —

S e, (6)
FRrEMlEA A 42 tab e, RIREET 07 2 L8 G B LA, PRIERD A% G f
-

F A4t~ F By
pd R P(90) P(95) P(99)
1 6. 31 12.71 63. 66
2 2.92 4. 30 9.92
3 2.35 3.18 0. 84
4 2.13 2.78 4. 60
) 2.01 2.97 4.03
6 1.94 2.45 3. 71
T 1.89 2. 36 3.90
8 1.86 2.31 3. 36
9 1.83 2.26 3.25
10 1.81 2.23 3. 17
0 1.64 1. 96 2.98
P(x): %8 % Y%
T.2MZFRAETHE
FREF L FERAE S TR ER, VI BRBIETE RN RE
c M)
A=

A e, (D
He
CA:xp 24 @ A4id 2 kAR (ug/m)

Meor: i3 iR ® 24742 FE(ug)
VA: 3 A (n')
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)

= T2 %

:‘g":

EH AR AT A& SVOC e iRIR2E 4 47 7 02

BREFCPRREEC U RGN, T #
18
m
A tube
VA e
H

CA:gp 247 A2 kR (ng/m)
mtube:?‘%‘gn‘xlfr? v &\*%#Nﬁﬁ?é(ﬂg)
VA: 84 ()

8. F it

8.1 P&

R L(LOD)E F T & 5 3:1 et H
RMEPFF 2 AP AE 10 B2k T2 7
FIp R O R KR T PRI AT, M A
8 2T E®BUfrz ¥ Fik

EEULOQE ¥ Tk 5 9: 1 amuger, i@
.ﬁ PR L (LOD) fr 2 & #&*L(L0Q) & ™ 7|5 B :
(DHEHEZ 2§ 54

(DR %ZHRB E

R R R 258 (8)

E%KEN/E'JELIA"" ”‘%%’{Ltu—li'fxarr %
)i od 27 I A F (matrix) € i = BT 3,
AR o

P AR R 2 ke SRR ¢

()72 E 2. W PHE"U(LATR ~ e el LA )

(D)~ F57% % 2o B 22 F (803 B 5 B iF anif PR )

(5)iz » (&R A% B"/éﬁ”"gz?“ﬁm i)

(6) s sz o RBECEGRfoia M2 ¥ FER)

WHRE U R A 4T, TEERILL BN Y B ER 2 T WS, T, R R
FERATIZERY L w,,\ﬁ»; F e BARUEA B

A B AN B ANIR P bR, A 22 T ERUTELZRBT Y ER B2 20

% 0.1 % o HpipdciE g MY 2 &(L0Q) ,
ﬁﬁ%@o
BHZo ERERSBET T2 5% 8 &2 g3t

Wit e, R e MG G deid

¥ gt 2 <00, ALY, ek R iR

X
7T

FTRBEBRFIFP T E, HB 2 A
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LA R RES T RS A

#0. F &% Tenax® TA= ' ¢ 277 §F L 79 Fk b

FHREF 2T a0 =
v &4 ‘ FRERE | 22 % Fk
i kR N
BB
DMP <0.5 <0.5 <0.007
DEP <0.5 <0.5 <0.007
DPP <0.5 <0.5 <0.007
DiBP <0.5 <0.8 0.011
DBP <0.5 <0.5 <0.007
BBP <0.2 <0.2 <0.003
DCHP <0.1 <0.1 <0.001
DEHP 2.0 4.4 0.063

8.3 £ MpfrdAF itz Rk L

AR DR P F 2 A4 3, 5 Rk #3E% (round robin test)d r3F G,
WO R SR AR ¢ 35

(D%AJ4ﬁ%¥’9ﬁ%ﬁ$ﬁi%%m@&ﬁw§
(%7 F 4 8% ° fhfia i3 iRt » Florisil®sial §

v %5‘”55?""" A SRR 3.2 H RS 2 3 Ve 7 Tenax® R A F 2 A 47, X AR E 3.3 &
BAE PR 2 2 N7 Florisi|®s gl g 2 A 47, Bk S R B rien A 2HA7ERX D

z

AR FRPN, R AR 6T o

RS E L B E TR

v & 4 DIBP DBP BBP DEHP
ER A PES
gsf,g (mg/L) 175 175 150 200
32E (mg/L) 186 191 131 175
AREE AR R A 99 26 19 31
SR %
AR R AL 9 9 5 6 75 6.0
Sr %
¢ % (mg/L) 176 178 145 182
FoEHEE 6 7 7 7
7 5P
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2 AT 1 A SVOC e ipIHR3F & 47 2 02

§=% & (mg/L) 175 175 150 200
% (ng/L) 181 184 129 163
+ A LA A
PHE R 6L N N N N
SR %
ST L
RHE AR L 5.4 4.5 5.9 41
Sr %
¢ =4 (mg/L) 176 178 121 183
PR EHE 8 8 8 8

WA * & -1 (Baden-Wurttemberg) ™ 2 k#2005 & By%- B A F - ¥ fafin 2 7% %
RV HRREE, 28 F SR T RT RGP PR EEERAN, SR REL T T o
peeb B 5 R FRFIEEHAT AR EPN GENCIum 2 BEEETEEAT, B ER
Bhevitdk C 22 % C. 2 #1751 o

2T EXFHRE R HEROL T 5

e 53 | 2w St | BEBL

i (mg/L) (mg/L) (mg/L) (%)
DMP 10 10. 53 10. 33 15.39
DEP 110 110. 04 108. 62 12. 66
DPP 80 82.19 82. 22 9.15
DBP 70 72.70 72. 80 12. 43
DCHP 60 62. 53 59. 47 22.16
BBP 40 45. 92 39. 88 65.13
DEHP 50 50. 75 49. 97 20. 83
DNPa 90 88. 08 88. 33 11.50
DDPa 120 114. 34 113.52 20.53

9. & f wE

0.1 245 2 B2 B v B2

d %+ DIBP ~ DBP o DEHP % 28 % = ¥ ffip 2 ik R 4 R B U ), B RRHZ ¢
BEHEAER S Y LR, T, S RA T T RIS L 6, DA FHRD L g
Wi, L s H o o

.11 EP 25 Z2MMHFZ Y

BEHHAIT I FETHRE, TN LA FREFZBF T BRI T 0 ik N g wEi
i e, aﬁ@Pvﬁéﬂﬁ%%ﬁ~wﬁaﬁﬁﬁ@iwoﬁwgm%4aﬂﬂ?¢§%
BATIS B2 N, TR BB K AR A B, AT Y R R fo

;L"
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MG R wRIEERES Y RS L

u,f °
T

9. 1.2z 79 kR

o ﬂ,;@ﬁ%;‘zﬁﬁmf%ﬁu R, e RREP, AT R R,y ERL el kR
Tedpd 20 @FRAR T o FPF AR OREAREATRA KRR L0 R, TEREL B
%% MEEEY ©

9.2 %k 7 v B 1232
TR BRI UM MR REIL S E

(1) fdefid @ * RGBT HFT UGH, FobER -

(2) #4R2F2 P FFERT 9 AR, F59 258 -

(B) FHEFPMFR el 2 § 32 %30

(4) M7 ZMF - " B d BEFHEEZ T2 B (bl 4855~ 5 BRAF F o
AL, & E A R H AT REL) -

(0) Bwrd i * PHE e Hf LR FoLh FRYIPAFER -

(6) @& * 2 3 3% = ¥ flfig 9k Vﬁ‘ff*ﬂ bl4cth = &, B & ¢ % (PTFE)F ¥ (54- Burky
Multipette), #1842 53t m 5 0 kR 3 A ¢ (b4 Merlin Micro seal)

9.351* < i*

TR E F ARSI H A L AR 2 - FRA o T A5 AR H EATIR(F AT L H 12 o
CNS 16000-1 =M Z 4 - % 13084 Kk R

w&lﬁ%—ﬁ&ﬁﬁﬁmﬁwo

10. * 4§

E A w*“\*‘rﬁ!‘%’ ﬁﬁn»ﬁﬁ TeEied 3% 5 Hp KR F" DR EREE N
PERETHIRE A ISP RKPRKT Y R L2 2RIV EL] SERP B
Yoy mﬂ%%&l“@%%”:fiﬁ TEAS A LR AL -
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2% 22 S AR A e SVOC R A 472 32

ek 1
HF o7 Ry

(%%
1. it
P ﬁ’xﬁﬂ}ﬂ&;ﬁ ERE R e Sl s s L ﬁﬂ(lzi——ﬁﬁ’x’i—ﬂ,ﬁ@on@#«&
B R K100 FH AR - F—'ﬁ»’&*,i@MO/ommié_@w PVC 2 % A « 2004 &,
BOH R R AARE S U RFAL M A T A i PVC A ST 395§ 30%% 35%
SR A, 8 ST g SRR U P E B PVC A &, BlAes AR~ A L E S BRI
BRECTH RO S QEL o PR B CERRF T SR T NG R, T
S F R A, blhes BiedcF 7 L0 5 PVC fr RS
Bk % ¢n5 fEARF = 7 Fefia A ) L DIBP ~ DINP ~ DEHP ~ DBP 2 BBP, 4 8 5| #1 & & ¢ ¥ =
P Fhfa, UG A SR e A L, R R P R F Rl RS T R T AR 0 Al

2 Y MR TR AT 2 DR N R R
EHp0 %,DEHP - E 8. * SO T i - 7 B 1999 # 7 Bk R 7 B < 5 5 46 59,
pET L YRR EG42% 2 2 2004 2 H G SR TR 22% H P 5
9T%DEHP % i % PVC & &-¢% i &|, p + DEHP ~BBP v DBP 34 ¥ ~ H s {efs g v e e
x—_ﬁﬂ*”’ﬁ’ %F’Ti ¢OEEE PE.F , @xf; ES 67/548/EEC’5'{#F| 2, ¢ ;‘5‘{3%@#&35—' g ﬁ’xflq b 5;]1“% L e
FAAEAB(AARLIH)IZETSFT -
DINP feDIDP E Rt &4, v iviB 33 ¥ LenBipag, 27 DINP Rl ¥ = 7 phfq &2
C8CIO-F3erfinsg iR &4 o d A R ehd AR, 2 F 3 £ DINP'1 i 7 e f@;ﬁﬁ?ﬁ-x , 1
DIDP E_A8% = ¥ ffi & C9-Cl1-f éfia 453 £ 4+, DINP e DIDP p % & £t is 8 * b § e
BOR - Y phps, 2004 &, B iR D k53 i 58%, 4p % & & % 580, 000 2w, i 2 fEARE
Z U EA AR YR CPVC A AW, F P T E ke FRA Bk DEHP o
%2004 &, g F 0BBP I} 7 £ 019,500 e, 2 27 60%1F & PVC A& & e 1 &, H &% 40%
FRREF T, BAeRAT &P s RARRofR A de 0% 2R, 2 ALF R - AR EP R R -
& 1998 &, #c' s % e DBP i) 7 £ 4517 26, 000 2w, 5 30%:H DBP o * 3 44~ A deE] ~ B
Bk fedRE A2 AtlAre T4 - £ EHWE T 4 53 DBP 4 DEP, & i 5T it % & DNP 4o
DEP -
DBP ~DIBP ~DEHP % 48 ¥ = ¥ Bafig ¥ it 3 ¥ KA vt A 57, Fud & Eﬁi"i&t‘ Mz EE %
¥ iE ppm, R RIS TR, Y BARFT LIRS Rkt o £ 9 RE N S F BT
WS Z " Fefa e bl AT AT AR B KL, T AR 3.2 wwiﬁu#mﬁﬂnwéi;@ﬁ
@EJ_O

%8 BE BENE Z U Blifgcnde L

g FAED |CASHA | ES | e C
BFZ Ofs Y | DMP 131-11-3 | CoHuO: | 281 2 284
B¥ - 9 pec cpg | DEP 84-66-2 | CuliO: | 298 3 302

63




S R R R A R AT S

WMFEZ VR DPP 131-16-8 Cuall1804 317.5
MF- " ez 27 Ay | DIBP 84-69-5 CiH2204 296.5

P i g DBP 84-74-2 Ci6H2204 340

MEF- "R A F Ay | BBP 85-68-7 CisHz004 370

WFZ 9 ph= PR fin | DCHP 84-61-T7 CaoHz404 436

WMFE- PR (2-¢ DEHP 117-81-7 CaaHss04 385
AR fa

AMEFZ TR R0 DNOP 117-84-0 CaaH3504 385

AFZ TR F i DPHP 84-62-8 CaoH1404 405

MF- 9 Re- BRI pq | DINP 28553-12-0 | CesHuz0s 270 z 280
(R EF) 68515-48-0 (*+ 27 hPa)
MWMF - 9 pa- B5fAg | DIDP 26761-40-0 | CesHasOx 255
(R EF) 68515-49-1 (** 7 hPa)
MF- 9 pe- 2-+- |DIUP 85507-79-5 | CsoHs004

(R 442 & 4)

s

WMF-PRC-P “fi fla | DAIP 131-17-9 CiaH1404 320

Di-m ¥ = ? pa- ¥ D4-DMP 93951-89-4 | CioHsD104 284

fia

D-a8 % = ? pa- © D4-DEP 93952-12-6 | CizH10D4Ox 298 = 299
fia

D4-a8F = ? fa- ~ D4-DBP 93952-11-5 | CiHisD4Ox 340

fia

D4-#z8¥ = ® i~ & | D4-BBP 93951-88-3 | CisHisD10x 370

¥ fin

D4-#8 ¥ = @ gk = (2- | D4-DEHP 93951-87-2 | CoaHs4D10x 384

o fe ) B

D4-% #~#F = ? & | D4-DOP 93952-13-7 | CoaHs4D404 384

I %




2 AT 1 A SVOC e ipIHR3F & 47 2 02

(0]
O/Rl
0‘~-~R2
0
wm
R1: *5°& F a &
R2: %4 %7 it &
% 9. FPN T FFERATERIR v AL ql—’ﬂ#ﬁa &
L&k B | THE ¢ #ikc ﬁx ) Bt B 95%p ~
>LOQ (mg/L) | (mg/L) | Cpg/m’) | (ug/m) | =#(u
g/m’)
DMP 34 0.34 0.17 0.03 1.80 1.50
DEP 34 0. 36 0. 32 0.11 0.90 0.77
DiBP 34 0. 66 0. 66 0.13 2.00 1.33
DBP 34 0.76 0.59 0.09 2. 30 1.85
BBP 11 0.01 0.005 0.01 0.04 0.04
DEHP 34 2.64 2.15 0.26 11.0 9.65
:r: DEHP 1z #+'1(L0Q) 5 0.06ug/m’ » H4it &4 2 7 £ +&2(LOQ) &
0.0l wg/m’ -

2. gt
MEFZORMERTAES R CREARELAT P S EAG, TR A ELFHERE o F
PR Z U B § M0 R UKA &P AT 7\,19‘:{’?43‘;? T«“r?i’?]“} DMP #F, 28 % =
PR B EEL EF(SI00), T G URS £ AR L Y R,
FrrL o 3T L AFN R FRME P A, TR AR ZF P BRI T P e B, A
BN FEATY AR F S PR VA 54 - X1 REES
«fﬂff“}»?‘i@u%}?‘?: UePpi g~ RN, 30 DEP fr DBP ¥ AR F - Y Bhfig, A R TR S E
BN E A SO A ol s, d 4§ i 7T, $5° DEHP - DINP & 4 & %% s24{c B ¥2
ﬁﬁ%afr?;—wg‘;,g} T kg Rk Bt T E AT LA
R, ¥ /b @ oy ~ ol REFRY Sps, 8% - " g™ g L& i o
T B (Ao ) ot i 2 P BafigenE h T R f’ﬁ“’ P B2 EE R RAR D
AR A2 0 IV ST F T RIERN, L RE A D AokE Y TP

arr-m4 }i b 1

FrE % ﬁ*k (RS e
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MG R wRIEERES Y RS L

fi& fin "ﬁig O R R ’%ﬁ P, k% i DEHP foH © A8 % = ¥ pifig g#«*?%“ﬁ B, I FF RO
/;L%E#ﬁ ﬁl o

3.7
P BRE & % (2005 # 12 7 14 p ehdp £ 2005/84/ EU), 3= & el 22 % &.o A%

W
&

FoE

DEHP ~ BBP - DBP % A8 =  pefigd o ¥ ¥ av 3k r v 4pd 2 Jo B foM % g A b @ ¥
DINP, DIDP 4= DNOP, #* ¢, L ~ 5P A 2 i fc 5% & 575 2 1t & * DEHP ~ BBP 4 DBP, =
LSBT PVC A S B 7 AR RS T F R 5, bldeR e F (PRI 4 (PP) ¥
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>
~

Ji
el
("‘L

& pHE HETACE A2 SVOC H RIHEIE A 45 32

idk 2
R =B R E A L e gl

L& 47 g

AR AT R AL

(D3 &1 &4 kIR E A B ok his Ao

(2)WERIT i chd & 524 o

(DHF FEE) -

R AR B T f:nmmwwW%a,wﬂwmk&%@ﬁﬁf*iﬂymJ
1000 ug/mz B, F 47 5 HF Bt EEV i €8 - BE2 FwLDEIP &4+ CEAE
¥>10 mg/m), d vk & chfe B4R & R L, 1T ASLRP f‘“?:' Ao e o

Y DiNP

110 000
100 000
90 000
80 000
70 000
60 000
50 000
40 000
30000
20 000 DiBP

DOP
10 000 L l
0 e d 1 L. | Y —a L . ! 1 ny I} ! ! l 1 1

14 18 22 26 30 34 38 42 46 50 X

DBP

[
=

e
X% g pm
Y Ap s A

BT &% ZAREF R 7 AT " a2 YR
(F & #&n/z=149)

2. EEFERL G
ﬁéﬁﬁ%‘i ﬁﬂi%’ﬁ'%ﬁﬁéﬁ‘ﬁf HEL D S8 BRRFARRRBLER 2L ia (BB - 2 5
MILE2EWE) o Hfo FR23F R A1 (F e3Pk A, § 7 10cm x 10cm

. aABREL_ERE DS

3.1 # &

FRRER T 3 FEF 7 SfchRd KR, I B A E R RRE LS e, 19
Ppidth 4 o enatid B, EE G & R B (TBME ~ 7 ¥ ~ ¢ ) KIEIBRAH, & ¥ F % aih
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LA R RES T RS A

REBHF, BB R BE I E LA B R R L REEARS - ET 5E, TR
%:ﬁ_%éﬂﬁ’%ﬁ%ﬁﬂ? Fedk B de m o e R, AR > VR FERT Y miﬁj\"{ﬁi“k

#*
R @R A RA S ¢ Bk (e # 4pHe HARE Sl ), NEARS R

YyYYyYvY VY VY

\j y | B |

B 8 #:iFiEiREiT

Z010. 73 B R R AT RIASE - 7 B e B (B 5 A 450cm”)

gt #F 1 (pg/m) [ #HE2 (pg/m) | #H 3 (ug/m)

DMP > LOQ > LOQ > LOQ

DEP > L0Q > LOQ > LOQ

DBP > LOQ > L0Q > L0Q

BBP > LOQ > LOQ > LOQ

DEHP 12 58 7.7

DOP > LOQ > LOQ > LOQ
3.2 B 'fr’&*%#m
%’itﬁfwi“%ﬁf TEEFAMS O ZREBLIY EFEE A 2 LR AMSET H B
xE o R 29 %3 *"%ﬁiikiﬁiia'xit’( ZE50ml), ¥ 20 mlAaH 2k
B & 100 mg/LmIO,uL PR EIA R AR T R A RS RIEF A R IBILHP, Lk TR
R ABRT I A4, T A 2 f4iERT %—10 ml &b B i kS 23 0.5 ml, @E=ERT &
AR AFITRR, ﬁﬁ—rg" eep R SER S 10 mg/L, B i 2 T REFNE B4 o

SR B Y 10 em x 10 erm R A G, Hi EenA it kAR R S Sug/m 2 1000 w
g/, F e R FRAEY ¢ N F kA, AR EPN RS R Ay R, LR
2+ %1‘/;3 iRzl

SRR ER Y RGN RR DI E Z Y BAa kR, blde “FF HEIRATER, BT
@ (bl4e, 20mD) A B R EFE 5 2 ZRFAPMEESRR, REFP K FRa ] @G 3
100 pl)iEE A5, 2 EHER, £ 3 RS E TR AMLTE M EESfonH 3 £ 012k
FEG, R ARB P RERERE, BRI ALK ETREFALFRRY 30 A4, 0k

E3
%
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ZF Z: YR HEspdsor e SVOC wipHEE L& 47 2

B &R HBHFRRNRR, F AL 2 FRFLTT LY -

33V E At TR

v
m:%
............................................................ (b_l)
H o

MR ERS Y PO EF T E(ug)
Vpa: it & & f v
bifel o RAF(ug)

EEEAG PR AT SRR CATAI* 258 (b-2)3 8 Ik

H ¥
Cotrzam b A¥bz ER(ug/m)
mFEREERFY oo TE(ng)

A& & (m)
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5

BB AP EREF L -MFEHEES L
4k 3
EEP e B? A7 HF = 7 By
(%%)

| O SEA & L S e
BT kp ARSA G AL mH M E el s Rk gt b s e I ?{ii
, P H -t REGER T FH 4 K RIT, ‘4’;_ 430 umedER s F ¢ A
Roxr— N0 f, m ik gl F b Ak e T T S o
AAREp 2 P ) T pS | P g AR P S LJLr’ﬁ KT eBE g, 12 i
BTRIEHRS T R P ET R A RS TS, PR R R KA A
N gL H TR WA R N IRA, R e RS haliE 2z B o
FmE PR AL AR R A AL R L BREAr B (e, R p R
JRAed S gk ) ~ E AL (Gldcimi) ~ 2 EAoRE S - amrf,; TR BT, B kp v
AT P ACLEF)IoME P~ 2§ P R FEe S foick B 00 oS A 4 & ¢ e
PR, P E S E LR P F N R FPAP R EER AR E K ol A, AR
T AR SRR E
SR RA G R R BT F SRR T B AR S e blde, %2 F
FREEST R 2EAH AR SR BH R TES G A AR RS A PN
BB, T KRG B BRI S, v S0 g ﬁ%ﬂ'"ﬁ?*m”ﬂ“ B A
ER(FEAY REFAZPE)V A € A3 0%T 95%2 Y, b, A TR - 7 Bhfn uB AR, B
«Jrjf“v' AR e EREERY O RERT R E ERFENAZ(RBESES) -

cH PR AT B TR A A G R, e BB s B, Tl k7
Bokimend FEEFRE A R M s A, A AREY Bl A oiThs B A TR B, Bk
Bpdpg v i PP T2 OFR %), n g2 00 5 AR, Ao TR TR, 2 5
itﬁﬁf??;ﬁc{ R =AY v SRR TR S-S
L S R = P E I gﬁ HMERN B AT AEE, MANTH EPN R TR, B Y
BINFT A S 2 R, b, P T2 EFHREF I W EFE2 2 ZFFTEF2H
4

= o

o

w
\’Sk

2.~ 4% Kk

EEDRF PR EFRET R T

()& & sk AT T L =G o

Q)zEw P E#MmF-7 f@aﬁaﬁﬂftﬂ Bl -

Ful il ERER D ZRPITELFRC P B LS ERAAF A, VT IF;

¥ o0 Fefin B E S 2, ;L'“fﬁus}ﬂ g kR, AR A ER ;B?, L RIIGE LT A
ARG ehid LR i

BN R ARRREARY , Z 0 WA AR, BT RS F S Y R DR i, Ft R
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R RS HE R A2 SVOC fe pEEE A 47 2 2

PRIy Oa MR e, £ 11 H{ BB EFK? BF - 7 ffg~ 177 |, DEHP ~ DBP §= BBP
i & KORT IS B AR R K e, RSB Y A S Y Rk A, L
T H KR o

FHFFBRICFRZF-APMERESCEF, FP R EFRORHBERFRINICFEAA
AR S o

BB F LA ~ e & &

3.1 Eim%E
FHBREHE, 22550 mn 3 80 mm(if * vk AL), B FARF |, R IE 24T e g
500 C2 “a4F 2 1P, & '2‘3?“ BT LT, fp-‘a‘(%)iﬁo 1 mg) ,RiskET 7 BR o

J.2EEF R

EWFNF B, A FHF - U By, Bdod ﬂ;@ﬁﬁﬁ’w&@i, R AT T RiER B AT o
OB PP F ¢

%%N”“ijlﬂﬂ;wé)fj °

3.4 7% &

?oARA T AR(TBME) & 7 ¥, 229 JRRE, ¥ * WRTH A 47 o

3541'?1 ‘dilp /’D’bﬁ

3.6 Hr i

AEEATED AL T, AR RSl 1 3E) Bt R R, URB S
FEFORGFE ;AT ERMRE o BFFfrE R PER BRRRE T B B LFER
FIAGY, FFRR, RS TES R TG, NEFG 2 B s gk, F
7 RS 'E_,f@s' T BIRFEPRL FHRE RS, Do ERAER, 2 T ESETE A

JEDE TR R T 2 PR

B, TR ERRR(GHAeN 1), @R EHBHL N WK R5 L PRERS

5. ¥

T R A B £ R (Blde bom 3 8em I AR RiEIR B S h T iR L L kiE
THK o

ﬁ%&f?*ZmZﬁ”%#*“%&#ii R R Ao §AE S 0 fiflaind 5 o
i‘&ﬁémﬁ%%ﬁ*mﬁﬂﬁﬁw- BEZRA TR T, 2GR G g, 2 B
P BRI AR € - HR P, BRI PR, SRR LR, R
Biddi ey B4 mﬁ%%#ﬁiﬁﬂo

BN E B PR EE R RS O0ng, TR Y 4T R RIE KA A GS P N A i )
2o

W ERA R 2 BAR B FLR Y EOR BRI AEHRF LT, TR B D
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PR A R R T - AT S A

oA B Rt e, T, M ORARY =7 Bfigfod B RGO R R R A ET 4
e

6. F Mk Btk i chz v kR

d 3 E A B AEEOSB R, T ARSIy BRI, ARa, Bl TR A A
AR (blde, B3 F R, § 4 HEéEaﬁé%ﬁi g G RRE, B2 T R 6
B Y S T E el A (blde, PR ABL ) F L A, 0 3 LER B

T @RS

W BRERBEATE (AL, Ing), RS A WS R B R BB R BB AAED P
FEY BB G EAPRESTE R R AR AR L, 0, 5 éﬂ%ﬁwﬁﬁﬂﬁﬁ
AT EFRFART IO A48, "EEE R o BIL(F T FER), RPGEF FPFL
TP EHEERED, R GC-MSETAT, B¢ ahp L AER 5 Img/L -

TARE D E SRR GCMSE T A, ORI PR R R R AR F = © Flfia iRl

%, DEPH & ¥ 7 & & {7 47 *F eroffrfd o

" A RACTBME fe® FAAGE L L DF IR, T 0P ARG B, ARG

(blde, & %) E A & o, o arm,%fﬂ$%¥#BFWWE€*¢ﬁﬁﬁi 1 fof 40 47417

®rp B EBR() %erSE)ﬂ—J Fenidiz, H RBEASRAI F 2 ST 4R chg 9 ;};},‘
B, MRHY BARF - P M@ B ol E, A IR B AR L FL R ERABAY £

IR AR AR, DR DS g

§0 g0 RRAPM IR AL, A ERE Y R LB o

11 o Besdike AF - " B Ak R (mg/ke)

v &4 | DMP DEP DBP DIBP BBP DEHP DINP
F£3%F DEHP ~ BBP ~ DBP 9% ¥ (n=5)
TyaE (0.7 32 68 12 36 1268 331
wEE 0.6 17 56 9 42 1015 406
FE3%i2 % DEHP ~ BBP ~ DBP 9% ¥ (n=5)
TiaE | 0.35 17 18 2 10 1232 193
% | 0.07 17 20 1.4 2 199 192
Bip A

8. Bk IF 2

po st A B TR A, B H =5 mg/kg, REN S ERETERE G, 4 T
ForE e R g/m) b, v gL g mg/(nkd) B E e
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LIS S

i AR AT 1 A 2 SVOC fe Rl R & 47 = 2

212 FF&RFFERCHRERE S (63 umR & s B 40)

v &4 T¥aE LA 3 ik a N
(mg/L) (mg/L) %)

DEP 13.5 11.1 107

DBP 30.6 26.7 55.0

BBP 49.5 32.5 163

DEHP H2'7 515 42. 3

5 n(R i) 26
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0 R R R L - TS A

a4
A2 e £ SRR e b
(%)

CPR I A R
AR BN e
#-10mg - B2 5 AP EB SRR AT Y, X AT 100, A5, R - HHEE 1:50, B
H A AR AR WA S 20 mg/L (20 pg/ml~ 20 ng/ pwLl), =¥ v * B oAp ke kR e
%/Aﬁﬂ .F1 %%;J; o
2. B AR
2 M- B TR, B R 4R NG F R RGEL 290
BF U R aaR(l)
F-@ ﬁ’xﬁq e 1—}/ AR(I)®EE = o™
ek Q@ R F RRAUMSE 7 RA T &4 (2,000 ng/ L) & 50 mg i3 % & 25ml 0T g o
ARF - 7 ERfig ke E AR (D)
MEZ P EAEFARIDEAG > N e
g iR (DY ? pRAFE 8 %(250 ng/ « L)
B1pl EFaR(IDfep 28 5300 A Wi~ Tenax® TA s ® §, 10 Rl F = 7 fify
mﬁ@ﬂéo
B AR

ﬁﬂ$7’34ﬂﬁ?$%%13%ﬁ AT, TR ARBRE AT Im%ﬁlﬁ
i 3% A 7 {ﬁunvw?%%wk %ma%ﬂafwﬁﬁw*%ﬂb$vf By EHE
F(Bl4e® F ~ [FEF)T dv g 2T 4 o

Z 13 Bz € AR R RO G

% \“-t

WH e kR HEARILFR "R

wg/m wl wl

0 0 1000
0. 05 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

KBRS 25 o
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2% 22 S AR A e SVOC R A 472 32
4k 5

Florisil®z 522 & £ G K = b
(X %)

Lo AR 503 R

AR EHE S ST

#-10 mg - A SN RSB R AT AT ARCTBME) & 7 ¥ ¢
T AR R WA 5 100 mg /1 (2 100 g/mL ~ 100 ng/ L),
AT LR LG AP kA B TR EN

2.7 5% R

B2 H - LR R AR, ERTEY P F REREL 29T o
3. MRF - P EAEEaR(l)

WMF - PR R(ID)EF S N e

Med 2T T F R F - P Bt £ L S0mgip AT R
iRk R EE % 500 mg/l -

4 ARF -7 EafgiE 3R (1)

MEZ PR FARIDEAG > N e

#-2 ml ehE - fAREERROT ) 100 ml avEsg e
ek R E S 100 mg/l o

, T ® 100ml, i& B

3100 B, B FpAEE -

B2 100 ml, &R FeE - 55

o 2t DINP~DIDP{= DIUP B Hfdr 2 48 &7 * 20247 3 P s A 2 i B (GEL ¥ 5 &), F
BRI BB IEMF MM A AR R Pl PR R (D), m BB EE )'é-
p kg 3% % Ta(DINP) ~ #7573 /% Ib(DIDP), 2 2 #4575 % /% IMC(DIUP)
2. *ﬁ ﬁ’,‘ﬂ—g‘/w R

EREEARDUE T SREA 149735/ R4 7, 7 A7 AR(TBME)fo® ¥ & Aok S

;p_{ PRAAE ], R N R e &), e 2R R (Blde, ) EF &G, e
P, RAER Y AP A AR TR REfeF AT AT o
+ 14 A E PR T R bl e il &
Wa e kR | BEBRIFH | BHEH P ARESR R
mg/ 1 @l wl ol
0 0 1000 10
0.05 5 995 10
0.1 10 990 10
0.5 50 950 10
| 100 900 10
2.5 250 750 10
5} 500 500 10
10 1000 0 10
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5

A R pE SRS Y - S A

4% 6
LR AR 2§ AR R 172 e bl
(%%)

1. prif

T AT F - gt AR MR R AR R R, B S )k DEPH & &
S FEALEF ER S U AN g R CE L E R L EDRREE YL
BEE REEDFARRITRA, MRS O R S R ERE 2 F AR AT e b, T R
TR EZHEPF AR T2 b

2. REEAE 2 SRR UFH

2.1 Fosrg kg

fe ¥ & eR3& 1FenT B & S o

2.2 185+ %

fe ¥ - B 7 end B I 5y o

2.3 4 AR

35°C-60°C/min, & 280°C(10 ~» 48) -

2.4 28B4 EN)

40°C- 12°C/s, 2 340°C(10 » 48) -

2.5 F 10 & 47 &% (GC)

BFEITR F AR T kA

2.6 F fmp o

DB-5MS, & 30m, p /= 0. 25mm, 5 0. 25 um & 7= ¥ & * H 8 B LR & i 0L o 41, Bl
DB 5~HP5 MS~DB 1703 % -

2.7 5

7 4 5.0

2.8 F 0 R 47 R AR

35°C (1 ~ 48)-20°C/min-200°C-5°C/min-260"C-20'Cmin-340°C (4 » 4&), 2P : 29 » 45 o
2.9 FH&ROMS)

L Sl g

2. 10 B ¥ & @ﬁ]i}%’.&:

320°C
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$2F a2z Bk P HATRACE B2 SVOC H MR A 45 2
e T
73R 5B AR AT S0 b
(%%)

. REBRE 2 ERR LiE

1.1 F 40 & 47 & (GC)

BFEITR F AP R T kA

1.2 2 g4

DB-5MS, & 30m, p /= 0. 25mm, %5 0. 25 um & 77 # i@ * H s B AR & i 0L g 4L, b
4o, DB5 ~ HP5 MS ~ DB 1703 % -

1.3 16+

fe B & PRSI SFER 20 A i/ F A i N LR o

1.4 %R

280 °C

1.5irst3 &

ZIAREADER o /AP

1.6 = A2 4]

90°C (1 # 48)-6C/min-280°C (7 » 48), 2 PF & :40 » 45 -
LT f

7 4 5.0

1.8 5% & (MS)

L Y e A

L9@ﬁ%@ﬁﬁ£&

290°C
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LA R RES T RS A

G E=a
%0 kR I b
(%%)

1. Tenax® TA iz i &)
%5 5 F @7 Tenax®TA % Al § € 7 5 f 4 45, “TRl W 3 9 :};}iﬁﬂwm ¥R kR
b, R RIE R 6 kR R RS B O R ARIU(LOQ), Bl R R ARIL(9: 1 gt )

=

P}

E—F:\.}F Hrar e kR, T &8 #3 & e Tenax® TA = l‘f’*’f' ’F EANE PN luLp ’,‘w‘—g‘rr'/%/l
RISEFAHT, ¥ SR TZP 2§ 224 FHEERPFARST FRA(FHEMMA T02), 7
i50 ml/min & 7E 5, ﬂé—}‘; FHEELS BidS- A2 Tenax® TA 5§ o

oS =
p ,%w‘*ﬁ%l

2.Florisil® & e b

d 30t g lorisi1®s A, % ik AR 5 3.3, 2 & L 2 # WK, 2 Florisi®am vy
HE A ARR T FAF U B, T, BRI R Y A B EBRAHMSGE, YR A
P JL AL, R P kR §EER L 25 B, AR Y 20, LA AT w2 Florisi®
ARG OMF D T EAa kR, RAEES 3.3.4 S, v uFA%a]%]&ﬁ'r 40,05
mg/1, 7| ¢ STAAT AR Y - U Bafig & B, H ok Rk 11525 ERTIE RO BN S ﬁ}{’
BARSFIA A BRI - Y Bachk R B 1lug/1 Bl 20g/1 0

RIS, B0D GRMME - "EI e ELN B3, PV RIRE VR EFHERS
Ak, #€ Gk hFlEs EE MR TF RT @ ’%’fﬁ"" B sk B B OBE 0 0. 05
mg/1 #% 6 kR, A ATV, 5% B 5(a)% v % <0BI3¥, 1 &2 DIBP, DBP {v DEHP
SR RIUEL, S ) AR SR B RS PR R R % ) 5 0,02 mg/L, 1ol AR,
DEHP f* &£ #chz v kAR E 5 0.02 mg/l $R> T E AT F? 28 0.04ug/ -
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2R D B H AT 1 A 2 SVOC e Rl A 47 2 2

it 9
FARALR chif b
(%%)
Sample number: Building: Sample date:
Floor:
Room:
Position:
Sample type: O Dust: 0 Wipe sample:
O Air - solvent extraction
Tube No.: Pump No.: O Vacuum cleaner  |_____ cmx_____ cm
O Usage simulation: ~ Counter reading at the bag +____cmx_____ cm
beginning: O Flat filter = _____________cm?
Counter reading at the end:  |Sampler type: Sampling location:
Correction factor pump: Filter No.:

Volume flow:
Volume: |

1/min

O Air - thermal desorption

Tube No./
retained
sample R

ORrR
OR

Pump
No.

Volume flow [Time|Volume
inl/min in inl
min

Empty weight: g
Sampling location:

Number of single
samples per
combined sample:

Surface material:
Surface condition:

Number of single sam-
ples per
combined sample:

Surface material

Surface condition:

O Miscellaneous:

O Photographs located in index:
O Retained sample in Card No.:

Climate |Air temperature: °C |Relative air humidity: % Absolute air pressure: hPa
Odour Type: O 0 no odour O 1 very weak
intensity 2 weak O 3 distinct

O 4 strong O 5 very strong

O 6 extremely strong

User perception otherwise: O fainter Osame
O stronger than today

Remarks/Sampling specifics

Date

Name

Sampler signature
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MG R wRIEERES Y RS L

NPT EREEZLRIANTELS TS

AEEE TH AT AR RES L S L B

16000-33° 5§ — % 33 3% 12 GC/MS iR 48 F =

YA AR R 2 AL L4

1%®§ﬂ’%F2rE“%J$%%ﬂ%i~ ﬁ“@#ﬁ%ﬁ%ﬁ%#ﬁéuﬁ

¥ 0 mo (2-2 & H)f;<DEHP> - A8
<BBP> -~ AR - 7 es B ¥ A;<DIDP> ~ AR¥ - 7 ges B I fg<DINP> ~
<DMP> ~ AR = ¥ o= & % fig<DNOP> ~ AR = ¥ ft - & fig<DEP> ~

e

WRLC 7 fa<DBP> - ARF - TR AY

i
£ 7 fig

<DIBP>% 9 A& % i & e 5 g ikis % 4~ o 2F7 3 RIGE2Z H 144 > d >0 GC/MS & 4% 41 7
Teanx-TA 2 3 Ercd w2 B2 2 47 ppb F &2 kB » F)pt =B [SO 16000-33 2& =

-~ A EER HER A lppm—IOppmoﬂ\iﬂi"ﬁ%éiiéi‘-giﬁ%ﬁﬁ@'ﬂﬁli
Blier ARF S U RS (2-2 Ao B)P<DEHP> ~ AR ¥ s 7 fg<DBP> ~ ARF S U ph-
BET <BBP> s ARF S U pc B A A <DIDP> ~ AR ¥ - 9 pic B T Ay<DINP> AR F S 0
fe= ? Aa<DMP> ~ #8F = P fa = & ¥ fa<DNOP> ~ #8 ¥ = ¥ fa - ¢ fig<DEP> ~ 28 % = " &
= 27 Ba<DIBP>% 9 a3 it & » 323 %4% 85~1159; » 4™ 4 #7151 o
% 3-b IS0 16000-33 r2 GC/MSz& > A ¥ = v B E &
W AR AR EA B LE R
BHE REs e g ¢ B
PA-BK L3
(ppn) (pon) %) TiAmLA
1 202765 0. 94587187 94. 59% -
2.5 502531 2. 46173257 98. 47% z s
5 914854 4. 54677299 90. 94% o .
U 500000 /
= 7
lnv) 8 o
1529027 7.65253119 95. 66% T
10 v = 197753x - 15716
2012698 10. 0983651 100. 98%
1 188600 0. 92844 92. 84% 00000
1800000 W
2.5 406343 2. 16342 86,54 | oo e
S 5 822750 4.525168 90.50% | s pe T
= poacon
8 200000 v/
1338780 7. 451952 93. 15% °, : " .
10 1791306 10. 01856 100, 19% v = 176313x - 24904
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5=

F 22 B R A2 SVOC #RIERE A 47 02

1 113767 0. 912325 91.23% —
2.5 292231 2. 560223 102.41% | " S e
= 600000 * B
= 5 499267 4. 471948 89. 44% oo =1 e
'-U 200000 /
8 «
870923 7.903738 98. 80% S 1 h e s w m
10 1058883 9. 639319 96. 39% y = 105215x + 9372.8
1 1034430 1. 104494 110. 45% w00 R
jgﬁ?g bd R¥=0.9963
2.5 2002968 2. 432885 97. 32% oo /. .
5000000 —— )
= 5 3700347 4.760913 95. 22% o
'-U 1000000 /
8 5888458 7.762 97. 03% ° ’ . e
10 7740801 10. 30257 103. 03% v = 736813x + 168295
1 141959 0. 93939859 93. 94% R —
2.5 343824 2. 48791807 99. 52% 4
800000 o BN
= 5 697926 5. 20425744 104. 09% s , — sony
'-U 200000 /
K4
8 1037256 7. 80727984 97. 59% o—————
10 1331060 10. 0610693 100. 61% v = 130360x + 19499
1 552541 0. 955493 95. 55% ek E——
2.5 1004792 2. 632982 105. 32% wown
§§ 5 1785066 5. 527174 110. 54% o -
'-U 500000 -f
8 2589296 8.510223 106. 38% e
10 3232216 10. 89494 108. 95% v = 294940x + 269600
1 39130 0. 907041 90. 70% oo
2.5 68739 2. 637044 105. 48% 4
S 5 110090 5. 053111 101. 06% N ey
S ~
'-U 50000 ‘
8 156602 7. 770727 97. 13% e
10 197005 10. 13141 101. 31% y = 17115x + 23606
1 106575 0.892148 89. 21% oo -
2.5 184537 2. 425958 97. 04% sooom R
- 5 331338 5. 314092 106. 28% 00 Y < won
[ 200000 — S
= /
8 100000
466727 7.97771 99. 72% e s e
10 563928 9.890023 98. 90% y = 50829x + 61228
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LR A RRIRERFES L - RS A

ddId

82

1 449693
2.5 940922
5 1858358
8
2850465
10 3650434
(-) % AERR
BEER G-
Beg R E2 Y E

(Relative Error)Z -

(=)

WAL -
LA R £

xR

(=)

BECHEE &

o 1A SR

1. 05640097
2. 44585903
5.04085818

7.84706681
10. 1098065

[ #1596 o

105. 64%
97. 83%
100. 82%

98. 09%
101.10%

P (DS AR R

PEAAITRIEF PR > LR

TR AR A AT

(RSD) # 7 >

BAREF

4000000

3500000

y=353540x+76213 9

3000000

2500000

2000000

1500000

1000000

500000

0

R7=0.9992
* BFi
/ — S
'/'
0 5 10 15

L REG R E
3109 e

y = 353540x + 76213

(Co)EiTenfe B > M ERY R 2 B2 2 PE
85~1159% > tp¥tim £ &

AR R R B 2

PR ERZPRERELZAE  NGC/MSEFIZEHE AT EEH

%R (RSD) » Bl %Y P &M B ARRRR

(w )32 PR B 7 :

=% P& *U(method detection limit, MDL) = & 3
P 999 iz ¥ & #&*U(confidence limit)p - 7 @3]
JER oo ix i pE e L(MDL) A & & %
MEEz kR BFEAF TR T

s2o_ L [yxa_
n—1| 5%

n: % i

Bt &

(53 EEE

]3> 10% 2 p o

7 ERP R TA ?—

Rl g M P L 3R h

47 (NIEA-PALOT) - pie 4% £ 3
P E L Rl B (SRR L (ST

GG*D

(34 2)

ﬁéfrmé\‘f’?'ﬁ)%w v s B PIE S



)

Y% oT iZIE'Jn’”LrF X & e o MDL H B 4Tl
MDL = 3S (*3)
()3 B pHR 2wl

J‘,{ —:‘,L g

B @ MDL R ARG DS AR 0 EREF TRRGEE I hiT- =
WDL £ Bplsee %R % (SH@2 %= MDL £ RRlzd 2 S @ 35 F bl oF ol
2 ERMR A2 S EIELAS o fEL S T - S iFL AR i Spo ks
BOF b & 3,05 Rt F SYYSEI<B. 05 1T T AR SRR L
(Spooled standard deviation, Spooled):

P 2 1/2
6S, +6S;
Spooled = 12

F SYY/SR>3.05 0 E AT b bt E

(Y 4)

Pz #pl¥ MDL R - ?f’tn"l—o] 15N
72 MDL JER 2 svdg g > RINESRL ML 2 JER B AP &m0t 5 75

=3

MDL R 2R AT YRR o I S, A S WL Sy T

pooled S xR

a3V E Ao MDL & -

MDL = 2.681x(Spooled) (345)

=¥ 2B di e Al SVOC fe R 4 172 2
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S 17 e W R R AR R S L
U R Rt 2
HE)E A B A

[

% ~ Florisil®3 #) 3 B2 # P22 44 K 4040

A7 H* Florisil®s st ¢ (SKC Inc.
fafig 2 ) 22 Al 45kEm 2% it & > 72 [SO 16000-33 4524 =

(#F =
3 GC/MS £ LC/MS-MS & 47 » B m%”ﬁfﬁ FaE a3 1Y A 023 0 3B AR 4 47 3

Z 0 TR TET =Rl o
% 3-6 Florisil®3 &5 B~z ¥ Pl 4T F = 9 Bpq ik )

AR B A

GCMSA 45

425 i R $2-30nin 0. 22 12 mifh Mo T

A A SVOC 2 Mc3| 7 B2 2 F s @ AR
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Florisil®3 |3 B~ % ¥ il

Florisil®;3 & % P& & iplaE 1 (3 % 3 4 ) dT 1 Al
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FiMA R AR EREF T RS L

ORI S OFgRENE Oraks: Otk bR -
B—Rfe i 20ml /min - & & 15ml/min {42 1, 3ft SVOC SR JE @ /)v#% 50ng/m’ AR 0.5 °C
(1.5 248 P AR R 90m]/min ~ 8 % 60ml/min g HARB0 % fﬁfﬁﬁ
R AR) TR 43 %
TN T
BARE || FHARME — REEBE — MURAR |—| SERBE | Do oun
* @ ik ol e ks
|
v
e R o H L
# PRI C GC/MS &+ & & §
WARAm T — wisrii | o EEBRENE | L | ARGSTR L RRBRA
= ERT % ; 2 SVoC !
B SR AR B ¥
Ok | |
R 512
0-24hr + /24 & -
RTE 2R BRI 2 scame || ||
o #h B 220C 3 40 min Svoci s | | REARE SBR CC/MSmI 5 41 LR LS S
Otk MAp R IE : (@3 % £ JUE S § o
PRCY ECH-§ LS5 l.EE :25C - 40°C
i 4% B0°CHEHE £ % Shr 2. /AR - 50% - 80%
VR TS et 20 ik HRpidvHboREoH  BEST 1.5 mmAv 3 om

A F Fadrz - i A& SVOCs edtie Rl A2




Fr g EHRAE AR AR INSHREL R

Frd SRk P ARBEE S AFRIS RET S

-8 SHEETRRRBEE

- BEHERASAASEHER A SRR TRIORE
AP RPN THEHER AL, 2 TASEHEEA S S E 3 B R g
e Nl E A e A - '\‘»‘(ETT??:)J’ r2 TCNS16000-25 5 24 —% 25 ¥0 12 A A
kAT T AF LG W SR Ay B2 22 TISO 16000-33 ) s i kARl
Wi mE L E G i &4 SVOC dttkP) > T EHMATRITER S o ff i

FoT LIRS R -

241 RBESEHERASEAREHER A D@7 P 0 AL

Z AR A SR A AT

60%
40%;r
20%r1
125
0%

BEREFAS-FHE B BEBEE A &2 2R ES)

23 G5 B3 fau A5 L
GBM0100037 [y FEEERF I
GBM0100072 i B 2 T ER M
GBM0100145 (s T.F.R.B. %4 # ¥ % 4 PVC pt& GB-D
GBM0100166 eEd Tarkett B & ¢ f % " & ¥ (Standard Plus & 71])
GBM0100165 i Tarkett & 2 % % %3 # (iQ Optima i 71)
GBM0100222 R Tarkett & o % % %% & (Primo Premium & 5])
GBM0100232 e Polyflor(XLpu) % # ¢ NS fal
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1 b RIS A LR AT S L

GBM0100234 3 RE o g AR
GBM0100256 () it Y 4B 4E
GBMO100317(4) B Fa e eEm V.G TILE
GBM0100353 EE # A& F T GB-D
GBM0100380 s FRAZLERRE ©OFE % & Mipolam i 7
GBM0100551 () i EEEEREE
GBM0100585( %) B AR £ m
GBM0100606( ) i 2 L ERE A
GBM0100788( %) i B N R
GBM0100803( %) (=] Polyflor(XLpu) B & & % # %3 5
GBM0100908( ) (=3 %4 % F 4 GB-D
GBM0100956( ) B SHRA T REE O %% Mipolam i 7
12 IS0 16000-33 it {7 2= 44 s 4 TR3F 5
Bl A N B g W plE A 5
GB1-GB3 C BB RREHER 2 EH
S1-S3 iR G ERET 2
iz &% -GB1 B R -GB2 B R -GB3

£ A g EREE-RT AR

g RF Sl g R F -S2

R F Jod
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Fr g 2R CRREREE IR NS R X

FrPeE 6t A g (gEgesigidit)ie® TONS16000-25 2 2§ — % 25
TEHEATTEF RGP EF R A T B (R IR oM ERED

2. T1S016000-33 : ~2 GC/MS ff RIS ¥ = 7 Mg s 28 2 | A 45> 2T LHRPLES
- ~ %224 GBl R HRIFEE*

WHEH - THEPEFT-GBl: LA M-FHENEH > F5 THERHET AN
BIREE A A AR A GBl § 27 TONS15138-1: # 934l 5u8 % - 7 phfiq g o 1 Al
EEHE-F LR FAPRATE A FORA D BRE BEET > BEHERA
GB-1 # i- &4~ % DEHP 5 N.D. » # & S - Bl P W42y 7o v 3 E22.0. 1%
(1000ppm) » i&— # £ 217 TCNS 16000-25 T 5 5 — % 25 % 1 2 Hlsg T L84
PSR oA F B GRATE SRR 0 ¥ - FRECT25°C ~ AR R A 509 -
Hef lE 2.0 (ACH):E(T 24 ) Pz f 4k > 4k 4 F 2 T1S016000-33 © 1
GC/MS W plaR ¥ = © papq s 58 = 72 | 2 Florisil(# fa4% )& (72 47 i & &2
SVOC 2. % F $24k - PR MR AR D1 0 B 2GR 3 220°C 0 #OR R R A
FERA G 2P A SVOC 4~ B T4k 40 ~ 48

F % m fF B2 Florisil (& ped%)ie i GC/MS & LC/MS MS ~ 47 » %
R B2 HRF 6Bl - £ 2 - WM aE 0 B i ag i A&l2 DEHP - DINP ~ DIDP
FHE TR PR ) N JER 430 18.28~630. 8 ug/m’ > B & SaE H4id B
Bt m g R A 0.1%(1000 ppm)i= R - IR Atk A SRS B G0 0
DEHP ~ DINP ~ DIDP #* % ig 4% ©

% 4-2 %2H%F A& GBL ¥ 1 &Rl

BEHEF Bl R 2 - AL HRRERIRY

&9
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90

" AN HE

MKA B R B BR No.l
AT —(2-z ke k) ' 0. 003 n.d.
(DEHP} (CAS No,: 117-81-T)
FA—_Fae—Tas (DBP) (CAS 0.003 n.d.
No.: 84-T4-2)
RER—F8TRATas (BBP) (CAS 0. 003 n.d.
No.: B5-68-T)
AR = Fak—Rssa (DIDP) (CAS % 0,01 n. d.
No. : 26761-40-0; G6B515-49-1)

4-4CNS 15138-1 (REI01 %) » w4

A —Pae—Rxas (DINP) (CAS % A0 A5/ W SR (GC/NS 6w, 0.01 1 d.,
No. : 28553-12-0; 68515-48-0)
AR ak=vas (DMP) (CAS 0. 003 n. d.
No. : 131-11-3)
AR —Pae—.ra5 (DNOP) (CAS 0. 003 n. d.
No.: 117-84-0)
FR¥—¥s—zas (DEF) (CAS 0. 003 n.d.
No. : 84-66-2)

CNS16000-25 P 4 — % 25 %1244
HATEALF G P BRI M T B
2 GhATdE R )

[SO 16000-33 = 12 GC/MS a8 % = ? st > Z R PIE %
< Florisil®a #) % B~ #& B>
GBL % ¥4 4
(rg/m’) DMP | DEP | DIBP | DBP | BBP | DEHP | DNOP | DINP |DIDP
Stage-1 N.D. [N.D.| N.D. N.D. N.D. N.D. N.D. N.D. |N.D.
Stage-2 N.D. [N.D. [18.288|50.685|27. 816 |630. 802 [40. 766 | 43. 643 |N. D.
Total N.D. [N.D. [18.288|50. 685|27. 816 |630. 802 [40. 766 | 43. 643 |N. D.
72 LC/MS/MS 1A F = 7 [ fig SR 2E & i H Pl & %
< Florisil®;3 | 5 B~ #& p>
GBl % #3344
(pg/m) DMP | DEP | DIBP | DBP | BBP DEHP | DNOP | DINP DIDP
Stage-1 N.D.|N.D. |[N.D. IN.D.{ N.D. | 0.219 |N.D. | N.D. 0.095
Stage-2 N.D. |1.038|4.243|N.D. [27. 481|440.505|1. 158|227. 446 |276. 471
Total N.D. |1.038|4.243|N.D. [27. 481|440. 723|1. 158|227. 446 |276. 566

(FA kR A )




»
»

=LA (BB R S % Bk ONS 28

=
i

Z~BEHGB2REHBIERSE

WHREF - THEHERTCB2: BREF- LR AL 0 FL THREHET A
Bl A A FBE TCONS 16000-25 2 2 4 — % 25 % 1 a2 Hk4r g
Wit SRl e A 7 B2 (AT R 0 % - FEET20°C ~ ap ¥R 509 ~ #
F A 2. 0= (ACH):F 24 ) Pz § #4 %4 % TISO 16000-33 = 1
GC/MS W plaR ¥ = © papg s 58 = 72 | 2 Florisil(# fa4% )& (72 #4791 & &2
SVOC 2. 7 % #4k - PRE R A (8 0 £ 2R T 220°C 0 A e A
BB G 24 A SVOC & F > FER 40 Ak

kSRS PR R 2 Florisil (& p&4%):E 7 GC/MS & LC/MS MS » 47 > %
SR BEHEE-GB2 £ A M- HIBE o B s Y A&l DEHP ~ DINP ~ DIDP
S F et TR o o kR 420 15.68~554. 28 pg/m’ > BE 1 & iz BT
e Fp w2 A% 0.1%C1000 ppm)z= T AR - FIF Stk A B RGEM o 7
DEHP ~ DINP ~ DIDP % 4 " i 4¢

% 4-3 B2HHET A& GB2 ¥ i RRE

B2 HER-GB2: ERME-EHRF AR FERBRARE

CNS16000-25 £ 2 % — % 25 %1 2& 44
HATEILF MG B SR A F R
F GRATE Fpl )

[SO 16000-33 = r2 GC/MS HplAR ¥ = ¥ B dp 8 > 2R plE %
< Florisil®i3 | % B~ & B>

35
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MG R wRIEERES Y RS L

GB2 # % 7 & 5
(ng/m) DMP | DEP | DIBP | DBP | BBP | DEHP | DNOP | DINP | DIDP
Stage-1 2.197]2.591(3.007|3.426 (3. 726| 3.451 {4.268| N.D. | N.D.
Stage-2 15. 684]21. 088[23. 655| 34. 98 [33. 551/554. 288[52. 801/96. 247|78. 281

Total 17. 881|23. 679[26. 662|38. 406(37. 277|557. 739[57. 069|96. 247|78. 281

12 LC/MS/MS W iplas ¥ = 7 Bafa gtk 2 2 P8 %
< Florisil®;3 | 5 B~ #& p>

GB2 %W} A 45
(ng/m’) DMP | DEP | DIBP |DBP| BBP | DEHP |DNOP| DINP | DIDP
Stage-1 N.D.{N.D. [N.D. IN.ND.[ N.D. | N.D. |N.D.| N.D. N.D.

Stage-2 N.D. [2.662(3. 302(N. D. |11. 822(304. 879 [N. D. | 150. 668|297. 527

Total N.D. [2.662(3. 302(N. D. |11. 822(304. 879 [N. D. | 150. 668|297. 527

(FH &m0 AFT LRI
Z B2 GBI R HRBFEESE

WHER- THEHER GBI L A-FHMEH 0 FL THEEHERE S
BRER A A FL THEHETAS  BEESAH A > KA GBI F Lz 7 TONS

o

15138-1: BB SHF = 9 Fhfadf M RER2-% 130 F A0k 47 ez | 9 &
AOERREE SRR SEHET A S GB-1 & &5 F DEHP % 0.0077% 0 # & %
iE - B R R 7 220, 1% (1000ppm) - - L & i7 TCONS
16000-25 £ 7 & — % 250 IR H@ATLLF MG it SRl T F B2 (R4t
WEPIE) 0 F-FFET20C ~APHIRR 509% ~ HF e ) pF 2.0 (ACH):E {7
24 /) PEZ F B PR A 2 TISO 16000-33 < 12 GC/MS iR A8 F = 7 Bk fig o 5 28
i# | 2. Florisil(# fads )ie e M dc &2 SVOC 2 % F $:4k © & = Fp iz 4
wABRDE > LAE T 220°C 0 ARSI AR F B A G o2 1@ SVOC £ B

B 40 A~ 48 o
P R %A PR R 2 Florisil (# fide)ie 7 GC/MS & LC/MS MS 4 47 » &
YT 0 HEER -GB3 B HIREH 0 B ey i A2 DEHP ~ BBP % 4 & ¥

W TE P NI JER 430 20.4~1388. 1 pg/m’ 0 B & B RIS




Fr g ZHEECHRRES RIS HFET X

—\

it 7 £ A% 0. 1%C1000 ppm)=E A % > FIF Sk & 5 & $BM %o 25 DEHP - BBP
B Fikdce

% 4-4 $ZEHEF A 5 GB3 ¥ AR

BEHEF-6B3: £ A H-EHB S HRIRHRIRS

FikAR EX

HRA A L ¥i R ik N o1
MR- —(2-ohTH)E % 0.003 0.00771
(DEHP) (CAS No.: 117-81-7)
¥ -—yag—Tas (DBP) (CAS % 0.003 n.d.
No.: 84-74-2)
A PEETETE: (BBP) (CAS % 0.003 n. d.
No.: 85-68-7)
#rk —Pag— 2565 (DIDP) (CAS % 0.01 n.d.

No.: 26761-40-0; 68515-49-1)
£ACNS 15138-1 (REI1014F) » 24
4k —vak—Rxas (DINP) (CAS % AAa R AT/ R (GC/MS ) e 0.01 n.d.
No.: 28553-12-0; 68515-48-0)

Ak =—veg—Fas (DMP) (CAS % 0.003 n.d
No.: 131-11-3)
R -_PEs—E¥a5 (DNOP) (CAS % 0.003 n.d.
No.: 117-84-0)
HE-—9at-c 8 (DEP) (CAS % 0.003 n.d.
No.: 84-66-2)
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CNS 16000-25 £ 2 % —% 25

TSR ETEY ST SRS

BT A B B GRATE FR

)

[SO 16000-33 : v+ GC/MS #plar ¥ = ¥ f&

Fia 7 4528

< Florisil®; & 5 B~ % # 0>

ER RS S

GB3 % ¥R+ 4
(ng/m’) DMP | DEP |DIBP| DBP | BBP DEHP DNOP |DINP|DIDP
Stage-1 N.D. [N.D.|N.D. |N.D. | 3.178 | N.D. 3.245 |N.D. |N.D.
Stage-2 25.406 |[N.D. IN.D. [N.D. [20.534|1388.18 | 20.424 |[N.D. [N.D.
Total 25.406 |[N.D. IN.D. [N.D. [23.712|1388.18 |23.669 |N.D. [N.D.

v LC/MS/MS @ pI#R ¥ = ° Bhfq g1 = 2 iRl %
< Florisil®;i ) 3 B~ ¥ B>

GB3 % #% 4= +
(pg/m’) DMP | DEP | DIBP | DBP | BBP DEHP [DNOP| DINP ([DIDP
Stage-1 N.D. IN.D. | N.D. [N.D. | N.D. N.D. (N.D.| N.D. [N.D.
Stage-2 N.D. |[N.D. |0.973 [N.D. [2.701 | 804. 066 |N.D. | 13.979 |[N.D.
Total N.D. |[N.D. |0.973 [N.D. [2.701 | 804. 066 |N.D. | 13.979 |N.D.

(FH KR 277 ER)




2

T~ AEEHAESES] RS R

WRERE- TASEHEF-SIIPVCE A/ 0 v TSRS HET A S P
WA A > FAEF TONS 15138-1: # MW SAF - 7 B i #Eskiz -5 1
WG AR AT R RN ERE ST AEERET A S S PVC
Bl /8 e 2 % (v A4 % DEHP 5 2.97 % (2,970 ppm) - 4248 %12+ — 4L P12 4
FAR20.1%%30 % > &5 & Ridre m o i&- &7 TONS 16000-25 % p % &
— % 20 I HHATEILF G B SR A F B (i@ R 0 ¥ -
FEET 20°C ~ AR$HB R 50960 ~ # F scdic® ) 2.0 & (ACHDi& (7 24 /[ P 3 §F 4% >
A F 2 T1S016000-33 2 r2 GC/MS 1 il A8 ¥ = 7 Fapa = 2 | 2 Florisil(#
FeAf )it (T2 H e M SVOC 2 5 F #fe o - PR BEHHE AN £ 28
3 2200C > B A F B G 2 (v A SVOC £ F 0 X4k 40 4 4B o

F ok 4 #a 1P SRR 2 Florisil (% fse)ie 7 GOMS & LO/MS NS A 45 5
S hkom o LSRR -S1 I PVC = A/ 45 > H L4 i &) 2 DEHP ~ DNOP ~ DIDP % 4
B Ta ZRRE A 0 TR RS L 0 kR 4 14,4~355. Tpug/m' >
TR AR R R AR 0 F R SR U BN S B

Wi o

% 4-5 FBEHER A S S ¥ RRIE

Frg EHRATECRRGES R 2R ONS R I &

gz EE-S1: PVC%@/%’FEJ#—‘%*%”
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CNS 15138-1:

s

N

SF #E%ﬁ?ﬁ' ‘E‘/Z‘J 'QIL’??IJ

2 GRATE Fpl )

ISO 16000-33 -

Fik W HE

Rk B Hin WA F i A Yol
A= PM=(2-L AR k) % 0.003 2,97
(DENP) (CAS No.: 117-81-T)
MFE-_Fek=Ta& (DBP) (CAS [] 0.003 n.d.
No.: 84-T4-2)
AP T AV (BBP) (CAS % 0. 003 n.d.
No. : 85-G8-7)
ME—Tag=Rskas (DIDP) (CAS [ 0.01 n.d.
No.: 26761-40-0; 68515-49-1)

£A4CNS 15138-1 (REI01F) - m
MR Fa=NE8 (DINP) (CAS ] AR 4/ 0 18 4R (GC/MS) e, 0.01 3.00
No.: 28553-12-0; 68515-18-0)
BA—TE =T (DMP) (CAS % 0.003 n.d.
No.: 131-11-3)
WA= Pat =i s (DNOP) (CAS % 0.003 n.d.
No.: 117-84-0)
A Pa =z (DEP) (CAS % 0.003 n.d.
No.: 84-66-2)
CNS 16000-25 2 2 % — % 25 % : 2244
L
WATEEF M B E PRI AT R

"2 GC/NS W ipIAS ¥ = 0 B AR 2 R %

< Florisil®;3 | % B~ & B>
S1 PVC # 7 45
(rg/m’) DMP | DEP |DIBP| DBP |BBP| DEHP | DNOP | DINP |DIDP
Stage-1 5.242(15.624|5.220|20. 820 (N.D. | N.D. |2.289 | N.D. [N.D.
Stage-2 N.D. | N.D. |N.D. |14.444(N.D. |355. 760 |27.872|75.696 [N.D.
Total 5.242(15.624|5.220|35. 265 [N.D. | 355. 760 | 30. 161 | 75. 696 [N. D.




>
~

EH AT AP E S S NS BT %

=
il

2 LC/MS/MS @RI sk ¥ = ¥ pafa a2 2R PIE 5%
< Florisil® #| 3 B~ & ip>

S1 PVC & #1445
(pg/m) DMP | DEP | DIBP | DBP | BBP | DEHP [DNOP| DINP DIDP
Stage-1 0.070(0.191{0.131|N.D. |0.184| 1.101 |N.D.| 4.091 [ 0.287
Stage-2 N.D. [0.616(1.725|N.D. |2.779|396.930 |N.D. [ 391. 734 | 20. 736
Total 0.070]0.806|1.856N.D. |2.963|398.031 [N.D. |395.824 | 21. 023

(FAL Ko @ ~A7F BTL)

I ~AEEHARESLRERFERSF

WRERE - TAEGEREFE-S2 X ek o L TRAZRZHET AR B
WA A s g TONS 15138-1: # MW SAF - 7 fqsp L Bk -5 1
WFARKATE R LR N RRE BRE T o ABEHERAS S 9
+ dopr 4m2 % - H| 4 5 DEHP 3 N.D. - i&- £ &7 TCNS 16000-25 3 2 4 — % 25
EHRATEEF R B AR T BE (RARRFRID) 0 - PR
25C ~ AP 4HB AR 509% ~ & F x| 2.0 (ACHDEF 24 [ P § 34 B4
#2 TISO 16000-33 © 14 GC/MS i ipIAR ¥ = @ Fefin#f 28 > ;% | 2 Florisil(# pe4f)
W TEH R M SVOC 2 S F e S o RMERE AR 2R T 220
T B A F B AR 2 0 A SVOC 0 TR 40 A48 o

F o %% RS B2 Florisil (& péds )& i3 GC/MS & LC/MS MS 4 45 » %
AT 0 2B ARR -S1  PVC & A/ 45 0 B a4 1 &2 DEIP ~ DNOP ~ DIDP % 4=
Foess Ta-ppp ) e TR i i 0 JER 430 14.4~355. Tpg/m’ >
FIF A S REEMN G FUmEEH R Ve YRR S o R

BB T D o
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2

[

“H R IR SRS T S L

% 4-6

ZFHER A & S2 ¥ i RRE

ABEHFEF-S2: Y dor FRIERARY

iz
1. mg/kg = ppm
2, n.d. = Not Detected /

0. 1wt = 1000ppa
Adird

3. NDL = Method Detection Limit /

Kk AR ERE

. sy - h e s sty 2 BN D A5 e , EEVER sy 4
ONS 15138-1: Ml &A% = 0 B % (Al Rski % 1 2% 4 40 & 47 Wit | % 1 Al
A E g
% 4 N /E'J(:
AasEa No. 1 Be/Xe v
¥ A i HE

RWEA L 2 B WK ik prpign No.l
M-—vTm-—(2-z 2 X)& % 0,003 n. d.
(DEHP) (CAS No.: 117-81-T)
S¥X—_Pas—_T& (DBP) (CAS % 0. 003 n. d.
No, : B4-74-2)
BE—_FMT KF& (BBP) (CAS % 0. 003 n. d.
No. : B5-68-T7)
WK —Fa—R%a (DIDP) (CAS 3 0.01 n. d.
No. : 26761-40-0; 68515-49-1)

£A4CNS 15138-1 (R M1015) + =4

ME_FaM—_RI& (DINP) (CAS % B4R/ W HHR(GC/NS ) Hen, 0.01 n.d.
No. : 28553-12-0; 68515-48-0)
BE-_7FR-_F& (DMP) (CAS % 0.003 . d.
No. : 131-11-3)
X -—Fa—i a8 (DNOP) (CAS % 0,003 n.d.
No. : 117-84-0)
ME-—vm=—z & (DEP) (CAS % 0. 003 n.d.
No. : B4-66-2)

ik f L

CNS 16000-25 % p

7‘? pplz (%f/{

-1/? ﬁ)

PEF —% 20 3™
AREET W E PR D

[SO 16000-33 *

12 GC/MS 18 Bl R ¥ =
< Florisil®;a #) % B~

fr;:ﬁ K AR 2
=1 PD

ER R




PR 2 RATE CRRR S R NS R
S2 B+ Job E
(ug/mS) DMP | DEP |[DIBP | DBP BBP DEHP DNOP |[DINP | DIDP
Stage-1 N.D. [N.D. IN.D. [N.D. | 4.095 2.533 3.282 |N.D. [N.D.
Stage-2 N.D. [N.D. [N.D. [N.D. | 24.42 | 32.084 | 35.78 |N.D. [N.D.
Total N.D. [N.D. IN.D. [N.D. | 28.515 | 34.617 | 39.062 |N.D. | N.D.
2 LC/MS/MS @ plass - @ ﬁ’r?tﬁa ﬁﬁ”fﬂ LIS E R RS
< Florisil®i% | & B~ & B>
S2 R+ dok E
(ug/m3) DMP | DEP |DIBP | DBP | BBP DEHP |[DNOP| DINP DIDP
Stage-1 N.D. [N.D. IN.D. IN.D. IN.D. [ 0.309 |N.D. | 0.368 | 0.156
Stage-2 N.D. [N.D. IN.D. IN.D. N.D. | 29.939 |N.D. | 24.978 | 15. 247
Total N.D. [N.D. IN.D. |N.D. [N.D. [ 30.248 | N.D. | 25.345 | 15. 403
(FA kR 0 ARy B
» ~RAREH A S SIRHRPIFEESE
WHER- TASEREF-SI AL (R RE M) 0 FL TREEHER

A &

22

~ o) e'
Z-% ]38

-~

16000-25 3 P % #

— % 25 iz

Bl A A g TONS15138-1:

24 ) PR B A TIS0 16000-33 -
iz ) 2. Florisil(# pads ):g 72 k403 i A SVOC 2

BAB IS > L AR T 2207 0 AR R

k40 ~ 48 -

RS B2 Florisil (& padf )7 GC/MS & LC/MS MS 4 47 > &

SRR ABEHET- S3 AT E

E R Sl 3 (R L e

CFEATE G LR BRI R KT o 2R
A e (Lo R )2 2 % i # 4 F DEHP
B B TR E(0.1%) 4 116 & 0 & F 3 B kst 4 o
FEEF G P AR T B2 (B4
HFRID) 0 - FEET25C ~ APEHRR 50% ~ % F T dF

v GC/MS Rl aR

I ¥ Bk

AR (F5 RS 0 B RACE A2

EHET AR
% 11.6 % (11,600 ppm) > A2 % iE 4 -

o ie- #H R TONS

B 2.0 (ACH): {7

S3 -

i i 2 RO
% = ik EX #aE ’H

A F BAom 2 i A SYOC 4 o

DIBP ~ DBP ~

|9

-
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HEF P RRIEERES L -GS L

-3
—
pa:

DEHP ~ DINP ~ DIDP 4= 7' > T@ = pFfe | kdc i » # ¢ DINP 2 T % - Fif 3 4
Ph PR B RS g T Mo R 4 20, 1~438. 2 g/’ FIR S A

BAIEAM G FURE SRR U F R E R b BB RAE b o

£4-T 2BEHET AR S3 Y 1 ARl

AEEREF-S3: A LFF(L 5 BF B)RREELARS

o

CNS 15138-1:

A ata No.d
# ik A BE
[l
B | L 202 Y P Yol
H¥_TR—(2-Z R )8 % 0,003 1.6
(DEHP) (CAS No.: 117-81-7)
ME=_Fm=Ta& (DBP) (CAS % 0,003 n.d.
No. : B4-T4-2)
BE-_FMT LTS (BBP) (CAS % 0,003 nd.
No. : B5-68-T)
SA=—Fo=—R%8 (DIDP) (CAS X 0.01 n.d.

No. : 26761-40-0; 68515-49-1)
#4CNS 15138-1 (RBI01%) r =2
HR=_7Pm=—RxE (DINP) (CAS % E A/ W AR (GC/NS ) ], 0.01 n.d.
No, : 28553-12-0; 68515-48-0)

BR-_F@®-F (DMP) (CAS % 0. 003 n.d.
No. : 131-11-3)

HE=_F M= +8& (DNOP) (CAS % 0.003 nd.
No, : 117-84-0)

HE-—TM-L& (DEP) (CAS % 0,003 nd.
No. : 84-66-2)

i
1. mg/kg = ppm : 0. Iwt% = 1000ppm
2. n.d. = Not Detected / A
3. MDL = Method Detection Limit / & ik i ErR{E
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CNS 16000-25 2 p % # — % 25 3% :
EH AT B SR
A F Bix (GRATE F Rl w)

[SO 16000-33 = r2 GC/MS f RIAR ¥ = 7 Bpq8p 12 2 2 Pl
< Florisil®;3 # J:‘T = PD
S3 A&+ (& Ry &)
(feg/m’)
DMP | DEP |DIBP| DBP BBP DEHP | DNOP | DINP |DIDP
Stage-1 N.D.IN.D.[N.D.| N.D. |4.856| 4.510 |3.397|72.612|N.D.
Stage-2 N.D. [N.D. [N.D. [23. 021|26.501|438. 238(20. 176 N.D. |N.D.
Total N.D. N.D. [N.D. [23. 021|31. 357|442. 748(23. 573|72. 612|N. D.

r2 LC/MS/MS 6 iplas ¥ = ° Bhfqsg e = 2 e pl i %
< Florisil®i3 | % B~ & B>

S3AF &+ (& o Ry )
(pg/m)
DMP | DEP | DIBP [ DBP | BBP | DEHP |DNOP| DINP |DIDP
Stage-1 N.D. [N.D. [N.D. [N.D.|N.D. | 1.722 |N.D.|165.463|0.410
Stage-2 N.D. [N.D. |1. 185|N. D. |2. 526{232. 299|N. D. | 43. 921 |5. 641
Total N.D. [N.D. [1. 185|N. D. |2. 526|234. 021 |N. D. | 209. 384 (6. 051

(FH kR AR EIL)

R B H A A % G GBI-GB3 2244 - 4
APVCH FHEH R A FEEHERZ RRE T T AR Nk TR L
WU T H A 0 3G % A SVOCs T T A 0 R RRIE AL B RIESE o AP
AGEHERAS A F AR LB T RI] 10~30 B - i S LACE A2 SVOCs 4 775
FEBRPEN G RICERZ D B oo T 0 23S B RIEACD A2 SV0Cs
% %% NS 16000-25 8 i 2 gt > 7 g o TR SH B R | 2 47 1 E
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g R AR PR NS REY

Fo8 ERFHERRHBOZER

AR AR AR BN M TR 0 - B RS 2 0 108 % 06
04p 2B %- b ReEgE% 1082 107 04 P 2 B % - = & 735 & % 0 H4a
THRIHB  T A 25 b RN ERE R ER

-~ N ERCALIPIIIERTL 108 E R TR RS E AR AR
(CH)FFFAT P30 % 3% THMAF LR PIHEERZEA
T-HUEMHES L 5 -k RGEA g R

~108 & 067 04 p(EHp=-) T= 28304

C B E e BE N FIREE AT Y AT
(T D 3T %A 37 = B 200 8L 13 W34k 2 - )

PN S A W N S L F & éﬁﬁﬂ“w% Sirdle R LRl s X042y R

s B ~HFEAR L FRERET R %ﬂ%ﬁ*

A Ta

Iy

W

%ﬁnmzw ??’r#ﬁ‘éi* S HAEERRE G
L e BRIEL A rm@wfiﬂfﬁpﬂwi i F oo
Eﬂﬁjﬁ ~ P A r/‘?a’**ﬁ%’“‘ w(%d A HPEFETHRET)

BEFHEL S oA CHEHFREIN FPFTEE

RAE - ~ZEH A IS0 16000-33 -8 #ip] > 2 2 P

PP L RPEARE IS0 16000 ¢ St g I RLEATE PR B E 2 A BRTIRE S 2
¢ 45 1S0 16000-25 (& 4% = CNS 16000-25)F p 2§ — % 25 R A & Sk 4g 4L
FE A2 R e A B2 (2016 &) ~ 1SO 16000-33 = 7 % -% 33
3R 12 GC/Mass M RIARF = 7 B sp it > 2 (2017 #) ¥ T REHEHER
g TRRR | 2 A% ’L*ﬁ«”]‘%f PBELTRAERS R riﬁi”"ﬁ'f“*
it &% , (Semi-Volatile Organic Compounds, SVOC) » 7= 5 R B R 28
ENEEI A4y REFEH FHE#* > 5l4e UL/GreenGuard ~ B E = #
FEPET > T RE e SVOC(R L > Clo-p= - = C22EFHF)pr» g2 4
#7320 IS0 16000-33 %8 4 473 72 » & * %3 [SO 16000 £ MOIS 901014 = = 2
Tenax-TA w*q = ;% 22 [SO % 375" Florisil(# fadf )t m 73 2 W 1AL B » 8
7 by v &2 SVOC Fp 75 % 4 te RIHR2F 42 SOP 22 & > 22 = 180 16000-33
TP RF AP RES 2 A RS HEE A REH] BRTUL

* o

1_,_\ \mL
*
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RS APRPHRERFT T - S L

RAL >~ B H AR MR R TR TR L P
WP LA
A

R
F
L
| d

SVOC i 4cte iRl » T E AT HITVER B o fiid

2% Wﬁ*r%ﬁﬂ#J g’ﬁwwﬁwﬁﬂﬁﬁﬁ’@%%&éﬁ%
2 FHESGER > ETEHT I RMAIETRREA LR A(FEHE)
Frif T2 HEiA s & T2 HER A S | £ A UER 3 23 TR K
CERP TR & s () 0 & TRl (11@4&%&%@? g i
P

o

%4-8 ¥-ZERIFHER
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% 4-9 ¥-ZEFSFHERNF

kb (AT AR )

(=)~ AT :

Lo alsmsale § 45 RSS2 £ RAER 0 S 2 e
FHAFLFE

2. AKTENBEHERZFAAP AT AR B HYRB PP ERADP -

3. F O HEEZEEAAERREVART RS LA AR RS ELIELR

MR e

4. FRATERAPF Mo AR E R TR o LA AR
()~ A iipcm g £ ¢

1. 2ZRBRS AH 1-2 B % 8(b)4e » T0%~80%)

2. SVOC 2 SVOCs 2k % i -

3. ERVELEEHF SPCH &

4, ZRFEHEL2BEHS LI EHFHRES L THREH -

B deE AL TR Y o ERER D e A F 0l - .

. 223 {07y 2o ARY S U BpgiEE A o

2. MEBBEAPAE o U RER Y A T
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3. EFWEFHmEH HRFEHA MM R R TR H o

4, FRAIARFT SRS 2 B @ H

5. kA SVOCZ PAEs § vt 2475 % -

6. RSP A EATL AR B ERFAEY -

7. SVOC % E &7 AR$ T A frh it -

()~ FFAH$:

I &g iine > LEEHFEHE s H(EFH ~ FEH) > " g s 30 ?

2. 1S016000-33 % & Htidcstz § &P ik FaP T NE) > p

BUHE R

3. THEHIA LFL oA H(E e BEH S H) 7

4. FEEHEHRE ISV0C & 2 > A3V rLERPEL BRI LR G At e

(I)~BhFEd

. ZEVS@4tB(G@#H)LF e

2. SVOC 3% P 3P 37

()~ RpFpekl

1. B%EEHEE 52 SV0C &2 TSVOC 2 § 415 3 BAR% > # - HpHE ? 54 %5 >
ST gAIR R R AL F UEEEHE 4] SV0C ~ TSVOC i & Sz

ERERIHP 2 %Y o

2. it SVOC 2 kgt bl L3 2 MBS HIRT RIS & FREFTH™

B HEAIEH R BE RS T ABEFEP o

3. WAL ATH P SVOC 4t BT L0157 B AP LR BIED % 2
RS R Tz R AR A R -

§ &

EHERE BHACT




>
~

AT 1 ARk T kR ONS 8 ¥ %

=
i

RAL- > 24 A IS0 16000-33 #R 24 p] = 2 2 p @ g it A g SVOC 2 At
teiRliz 22 180 16000-33 - fair > i2& & = 7 L R'%Z Fﬁ’ﬁxt*ﬁ’rﬁ?l »E U]
w4 g 41 SVOC ~ TSVOC * & ..&L%ﬂ}ﬂ%:‘aiéiaia B2 %3 o e dtiRip| 7 A7 5
FHAPRA SRR TR RTAR G RATL BT E R -

RS P HMEM AR RS TR E R WP g AR 2 e
SEEBEHE Y o s F i # g SVOCs 4tk pl o

2 4-10 %= X% R3EHER

SN EHR LA PR 108 & R TAIFTARSE AR K
(COFEFELFE ) 3% THEUHE L RPERELRES
T-MEHEL AL i—fk%%”’%g&

~108F 10 % 04 p(E#pT) = 28304

VR EL N RN T et
(FEA 3 3T B AT R 200 5 13 HEHE)

e~ HBRER P EMZAFT YRRV BFT R L s f e

AP E-REEP X ?I%PEE?«F LiEA Yy AT R R

TR BE AL i;}iwp TORFEHEE Y s AT ﬁ
W o BEEHAEFE ’rﬁé HEIEE L LT W%ﬁifﬂi"
Fe B 72k 5 f%?“w--meﬂP”ﬁ~M@%&9%?
Gt (% d A SPFETHRT )/m&‘)%‘ﬁi‘ é»/%{'%ﬁ.%ﬁi
FUir IR L2 ¥ Fala 24w

[

W

-, +1* a»a

RAL- R R L 1 LS ATR BRI S 2 R P
WA AT L REERE 1SO 16000-25 (4 5 CNS 16000-25) % p 7 # — % 25 3R #
ASRATE T Ly B 2 Bl Al F F2 (2016 &) IS0 16000-33 %
MEF % 3338 11 GC/Mass M p[HRF = 7 BRfiqdEAR2E S 2 (2017 &) 2 FEHE
R B e TRSREHERT | & T R%EE | &5 d - ii’ﬁ?,’]?ﬁﬁff“'??d?ﬁ
PEAEE SR T HEF LG B &P, (Semi-Volatile Organic
Compounds, SVOC) » 7 2 BI"# PR LMl 2 € Rtk AR FF > 57 EHB > 4 2
ZEH o Tz 3 R it me SVOC # 4 5 0 Flet A7 3 4 IS0 16000-33 4528 5 * A7
P Florisil(W 4 R AT 2 FHRTFEHG 2 T2 BT AL & T30
..“;s‘%}\?ﬁf@..—iﬁ Sk A BEE B 3 ok T AT 1 A SVOC 3p 1505 R e iR
PR ERGEHRAERES 2 R A RSEHEE AL EH BRI

oo E
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P15 R AT T AR AT S A

HAL= - IS0 16000-31 § Ha% 1 & 4 chape I o 14 RI3ESR % AL fin 3L P

WP Al AL AR N L2 SVOC 4 7 0 A% 2 1SO 16000-31 ¢
WA C £ dr e SR o (v RESR 2 -RE A, 5 1R > SRaE3E NS 16000-31 15
B E 0 S BER T £ de e Ao (R R R 2 P P T

#n °
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PR R CHRRE SR NS R T &

24-11 $-ZBFRFEHEREZN 3

EiRedr (R ERES])

(-)%EFL #

. RPBFERSEHEZY IR EHRE0INERTE > ¥ 23 5P 29 A2
derived no-effect level (DNEL) /#1237

2. FTREAIAL-HP FH 5o 64 DPHP = p F B~ DINP ~DIDP » 3% {5 7 H{ 4 -
3. A F* GC/MS 497 4+ DNEL {4 3=tk £ & M2 100ppb w433 F B R -
(ZH)Ap 2wt R

. 1A psmr g 38 (Raman) = 2 (xg SRl & m 2 £ 8 30

FAEL R RER Y > AR RS IRLE CFRRAIEE 2 REAM 0 2 iRR
)k & 4 % % 50 ppm-10000ppm °

2. EREHTARAIEEETRE RS 0 ¥ L5 10ppm ©

m\rt

T A

2t

v(-‘\-
\w
v(-‘\-

5
o

1. faz

2. ZHRTEIREH (b4 %3) TR HEHEF P LA AL [0ppn > T A

FEET B o A EAladd F BRRNE > A ERADRPIIEITERE c FRHRRGZ

TS F2 8 18 > blde o LO/MSMS ~ GC/MSMS e plzk s> 22215 » A &R * @
é%ﬁ/?']1 /é" °

3. B w GO/MS teiplFae= 3 - & F au BB A2 R 2 SR blde 0 Mk

F(K G E) R AR ) E A -

¥

4, VA RBE AT ELERSF 2 30T -

’37

5. B Al §HEH

F= B A3 b)4e DEHP 47 B4 5+ 5 DEHPT~DINCH % -

6. reHmA - pw BFR-PFREF F 7 BB AT st A RFmEL s r B0
SEIES SRE S SET TIPS
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7. 223k GC/MS ~ LC/MSMS 5 &4 = 2 » v 4 £ 5 » =& k3% 4 (Raman) > 2
L E- R o
8. BITAMEEP R AKIED > ¥V 2FREE FIFARL (T2 o

(z )41 B it

—
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4
|
/
<l
T+
=

LRSS HiRg (58443 O AR E O Nk A

& kAT F GC/MS 2% = i o

2. A& SVOCHHRED - ARFEHE R 2- ROTUERRF I HLL N0 R
TR R S k3T RE -

3. # & IS0 16000-31 # 4 CNS 16000-31 &8 2 T % -

4, FFLT kAR GE RS Y FHEHERT o

5, FTMAFREGREED 2 Aok Ah Sk oE IR Bps e s 1 g

e
(Z)E&FLER

. 2R NEgRp > F i * & FGC/MS Vs, LC/MSMS) 2 LOD &5 4p b » 7

rE

2. FIHMALHE LB YA F > NIRRT ZHFTP
3. R EAGEFFREMFE N EL TR FEMS A
4. [RVER|Z Bifafn b B R P AR

(235t 84

l. #

\\\?{r

FHEAUEE L PR FT O RV ARREATE > VEHT LY
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4. ZZEFEHF GC/NS » 45 » 4 & LC/MSMS 7 %% % Bl £
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§ R 5 ME R BhAeT

FRAL- IR A MG T E Sl (%ﬁz?ﬁ%@‘% I R R R IR

SVOC z g4t iRz &2 180 16000-33 152 4w iR = =
F o w U REEH E 4] i A~ SV0C ~ TSVOC i &

SRR AN IET B BE PSR RRE D RBIRET LY GO/NS F A R E
YRR FRRAE > FXx 02 10ppm 5 = A E -

HAL- ~ 1S0 16000-31 F #a 1 & 4 chpe st A fo o i H Rk 2 L i p @ fe it

B 2 0 R L R R
'!'E)‘#Ha—ilgelL@;}'ﬁo

v ERRRHZEH R
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0.05 mg/m’ » Fgﬁf %35 » %43 TCEP ~ TCPP ~ TBP ~ TBEPTEHP fv TPP it frs # 4oyt o jeazst
BewrripF et e @15 0.005mg/m’ 7 - B MEP BB OPC oA 4 {oi= 3 dn®

112



Ford PO ARES S PR NS R

s FREF—F P Lo | B %
CNS ¥ % PeA o i R E R 2 - g 3R
?'/—‘—J?—;;‘_ o

CNS 16000 -84 cop 7 £ 4395 VDI4301 % 5 & #r4] T

1. " #F

CNS 16000 st 254 %1 — A B F A0 ¢ ¥/ FHEHE N 25 Rl 20 2§ ¢ Swbpifs e
FER A AT RIS E o SRR AR T SRR TR o R fRAT R T chA fEA B S E o
& CNS 16000 gt 274 ¥ sids i = 2 > £ 3 Fi % S0l L ¢ bk o

32 ONS 16000-6 7 # o ip] 2t R #rim Fen{ B4TF 1 &4 o

2. B ES
T A it MIRAIRL 5 B
AfRrp gl * 2 2,
CNS 16000-1 » = p E:
CNS 16000-9 > z p
kS
CNS16000-13> zpr 5% —% 13 & % (F 4pfcsgktn) 2 &% F (PCBs) v % # - B 4
*/% % -8% % (PCDDs / PCDFs) | @ — fsx " B4 i B ¢ e B

S PRI SR XD NP M Y T S 4o #0
RATER (2 §UH) WA ) A -

L R R S

$ 04 P ERASIORE P ILF LG B0 4 F R R R

*
ki

MEF
R

3. A4

EERZFT EFT URBIIIT B A ST BRI &
—Fife = F g (TPP);

—mfez (2-7 % she &) fn (TBEP);#ipi= & ~ fin (TBP);
—Ripe= (2-2 32 ) By (TEHP);

— R ® F A= Ffq(CDP);

—mafi = ¢ fig (TEP);

—HEfE = " ¥ fig (TCP)

EEMAEICENZTF Y 0 L RRRBITIT AR B
—mipez (2-% ¢ &) fia (TCEP);
—%ﬁﬁg(gjﬁé)ﬁﬂﬂmm

—pife= (1,3-= & -2-3 &) fa (TDCPP)

AR FZ o Ep-A iR B LA ALY TR Blde

113




RS A RRIEERES T - EME S L

B 'R -

iF\q-iF_

CNS ¥ %

31 0. B & e N
BeR|fo i i R EE - Py X5

v ¥ AR ¥ - o BifiA (RDP) &
¥ AR A - Bifkf; (BDP)

BI P L0 MY R P AR KR S T o
SRR AP 2 Y SF RBITIG AR R o e A IR T B G SR R LA
% ?'fr’ Iﬂfiﬁﬁ??’}
2o FERRz A 2 GER £ Y FHR[5]40[6])
OPC #5 % ERAKD 1 25 P A F 4L ) & HB W 28
CoP LR =L T
TREP
PO (2 TRES RS A2 iR SR b @R - BIEAEN - 8
b WA - MEENY SRR EE
TGP BREZETE ARAA L Dbl R T HUE ik AE - SR LE
BO s A A - ARG EEA
TCED dﬂi[%i&&):i*ﬁﬂ*ﬂ%imﬁ*tﬂ&mtn-m#!ﬂ'#ﬂ#
&
TCPP? Gac (el ) &|adRasak - ek - foak ( A RE:) SRS
a A% - shiEi
TOBPP Bz (29 —mm SRR KR K &% BBE - CZE&RPRER
s FV | e - B  ER LRSS
TICPP BEE [ 13-—K- |PURRE - AHH - HASRR
2 Ak )&
e eyl L R E SRR T S
TCP FTER R R E T T L Y
P QA= R BERE - AR AN - MRHN - BRENE 8%
B - NS M - NS
EERTOP Fbil@ote s NL-JFT0afFimrss

114




>
~

s AT AR R % Tk ONS L 3 %

=
il

B 2 ERZF-F 3 MMt s a R

#
CNS ¥ % pare i g L R E R 723 . 5%

22 EPRZFCOPCHAT RS

T s b3 AL 4
pg/m3
1| it o B L i
TCEP <0.005t06 | D.10teD.38 | EI9I[10]
TCPP .11 %m - [L0]
L0588
TBP 001tc0.064 - [.0]
TREP 2.001toD,.03 - [@]4a]1C]
TELUP <00 Lo - el
0o’
TPP .01 [9]4=[1£]
TCP 03,01 - 9]

4. Fp 34

4.1 123

WO R E N G F P bRk fn chipl B354 0 £3995 ONS 16000-1 chE R (7o
42,1 HHEL

% CNS 16000-13 ¥ - 3iimds it 7 HE 4% 4 5o o

4.2 1.1 H%F 43 »»HLPUeEADEF (Bl=- afe®l= b) (» 7 %8 CNS 16000-13) -

115




FIRE AL RPERERFT T -5

R % % > 3 X #‘M}i:“ £ % erape 8 B
CNS ¥ % 5 5
a)¥ 3 HEDPUF e 2 F (48) b F
Bl- HFHREE oRxF3 ¥ HLPlERDE Fegik
[ e

HE

(OF: 3

PU jex2 F(?hE/2: 49.5 mm> & & length: % 120 mm)

F A dn e

0 %
PU %%
Flie(p 2 /2 49 x 8 mm)
FT AR AR T ik
. PTFE % /f &g /PTFE &
PGEIF I hE S+ (N gRE T o) B4 2Tmm)
3]
fnte
. 0%

O 3 O U1 == W DN —
3

[ S O S )
= W DN = O

4.2.1.2 F > g™ > MR 5 2.Tn'/h 3] 2. 8m°/h(45 1/min ¥] 46.7 1/min)

4.2.1.3. F &3

116




R EHEATE O ARRR S R 2 ONS R

ki ERZF-F3L WAL EPE | &%

#
CNS ¥ % o U S L U PR 53 5O

4.2.1. 4. BER
4.2.1.5. R

4.2.1.6.  F B

Hirid i ) Lk A e (PU% e » 4 ORBO 10001 ) 267 OPC 454k » Hgx & v ﬁtfifq
M 0 2101/ minX 5.0 1/ mine s sEscq R F ¢ MY oS A (4

LA 2 pRl11]) e AR AT R R e F 0 AT A T DR

4.2.2 A% EL

4.2.2 1 33 BE > BAFHTRG o

ok

4.2.2.2. %P % Soxhlet -
4.2.2.3 225 %E > 10 ul ~50 ul =100 ul -

4.2.3 HFHRH Aok SEE
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B 2 ERZF-F 3 MMt s a R

CNS ¥ % A fo i i R BBk - By % O

é_#i‘miri?;ﬁ,’il’i"“ ’ +¥LJ§F‘¥‘;'J 'f‘f'mil:&%%%m (jxﬁzligw]?>3J#PU]?/‘?’E‘EZIOO
Lk av §o% PU e -
PU 3 2 tt—*T B IR EAR Y g T <Y TR BT P EREH RS -

f#1): ORBO1000 &7 £ A K f &b o 0 FREALL D 2 L hv den® =0 57 %4 ONS
£ |

T LA S Aok T UEP SR E 0 BT R B & oo

4.3 Htk

4.3 Hix

4 [SO 16000-13 ¢ #7if » FEBHREFeNiT® > LR PR AP f-PUFer - EKZP T F 7
BB ELTP TR - 1 fgﬁ—% ;N i’%ﬁ?‘fl."’ OPC fe# i OPC :& 7k #k o

NRIRARE R 2 PUFE oA A B B E S 100 ul (Y LRMS) 2 50 ul (¥t HRMS)
op FAEREA R (R 6.1406.2.1) A rgied (e * frBEAHE) -

Bodd PRz m gt pIRRE o dek A AR T P 3V v 0 PSR T 0 AR Bem B e po 3R
Tl A RIRRIR S PRI N IRHRIE .

BIEEE o RPUR R FREY c BB - T R R ARl A EREBA Y
oA U E T o R EHRDI A AL R AN RETF R AL 2 e P AR
FRRERREE oIt 2 12 m I LD miee HBFFFEFLY S 1P o A
Bs2.Tm /h228m/he 1| FEPERENHEEE BAET F 233 mlOV“flf
—I:‘:]’(%\J‘r" Pl & ] P B B A ,45&&\@ B 10% o aPthwnfs > B2 TRl
w
i &

(L SR

s

B

muau BRACF B R o % PUS e o B SR AR B AR L T Bk
Eﬁc‘ o

fu> w oo wntm wh

-

4.4 WEuHK
T IRF ORI RFIEY - & 7% (DOM) ik o Aok DAM e v @ EE R T 9 13
PRI teicfeda® > 0 150°C -2 £ 4o 4 24 ] P& o
PU # e foipde i Soxhlet FBF ¥ & b 5B o BV L7 50 BEPHER -

¢ yrdenE 7T o & A Turbovap®® o @ * EHEEAF RBEEFHZEHFERERI G Inl T 5ml
ﬁv&gﬁs CMER T HE F - B 290 I nl 2 I mle P RFRAR 2EF T
BT RCAEA L SATHF M OPCo A T FIES RIEHT U LA

247

’Tﬁ% ’

3

ML g T T R OTL RAFRIPE 0 F AR HRGERE T LT E
RS 6 EEFRE S TiEEFR L o
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R EHEATE O ARRR S R 2 ONS R

B 8 EPZFF3A Wi BBt EpanrE | BB
CNS ¥ % o U S L U PR 53 5O

EfE 2) Turbovap 2@ £ 2 & S & o L EATELZ T 2 QA2 2ean* &5 #7218 CNS
RE P LHANAE & o ek T OUEP BRI QT R B0E Ko

5. RlFEHEZTF

0.1 i

e frdlang g R T o PIRZAAE SN F Ak N RIS FEF O RS (5
2z (SER)) [12] [13] [14] o fap 2§ Pl € L e m sk ¥ 870 i f§ it jac%i:ﬁ
AR g”i‘ EAL S e f,(%iiiiﬁ‘léé mwfi TFREFIoRRE  EHREL
oA SEE  FRERERET O 2 RPERET R E

d i &g o Y AR SR R K& hOPC Bk eipl B 0 - BAFREEBAL o R
PI BT 245 ONS 16000-9 =hipli# % Mfm VLR e e 95 4TA G 81 & 4 (VO0)
B3 5 ONS 16000-9 & * 2 4T3 12 OPC (SVOC)» A4 /& 4 Rmiplzd fadhit ( ldeim s 2ef)
[14] [15] = & (7 RI38 % A 45 09 J £ 13213 ONS 160009 -

1
DO

PR N E L fo
L HREEE 0 5 150 160009 -

1
DO

5.2.2 Hik &

5.2.3 & Hin

Ik
-k

5.2.4 I EE > BAFH TR A

ok

5.2.5 %P~ % > Soxhlet

5.2.6 & A5 % > 10 ul ~50 ul 4= 100 ul

5.2.T p 37 4&2% > 13C-y -HCH = 13C-DDE( & 6. 1).
5. 2.8 v » XAD-2®) 2 PU 3 j2

5.2.9 z - pi=it T E A
12 Soxhlet ¥B~i% » & * P B3 53 F% > 2% 14 PF -
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A R RS R S

B i EPZFF3A Wi BBt EpanrE | BB

CNS ¥ % A fo i i R BBk - By OB

5.3 FHix

5.3.1 iRl3 4 5

B ampl & 2w o iR 4a s (G4 ONS 16000-9) - "gfedE 7 6 Pl - sedplid
iR

5.3.2 Rk Sk
1245 CNS 16000-13 » % PU B4 4 Frie 7 % o351 » o

WO ARG AL B XAD-2 b AI(S A Al r o BT o BT B XAD-2 v
Az PP RS L

a)d FHy v SLik g 150 g XAD-2 -

b)XAD-2 #* & = Faperk (g1 1) vk o

C)XAD-2 ik w = > & &% X100 ml [ pRot ik o
dXAD-2 2§ F v ® §o% o

e)#XAD-2 #&# 2 100 ml e Soxhlet ZFB~F ¥ » ¥ % 7 fg 3B~ 24 /] pF,

PR 3) D2 L Buchen R0 B 8 T RE T RS Rt S £ 8O
W LA S ek T IR S B0 BT R BA S

TR

f)* 100 ml DCM &~ = fg > & 4 XAD-2 5B~ 24 /] p¥
g #FiR e XAD-2 #4514 FJHT v N 2 FonT AR o
h#F R BN XAD-2 EH I EFR[F R

Y AL 500 mg (210 mg) o ARS8 Hu A EEA Y ST > T K- THE T =T
ﬁ?ﬁ{ﬁiﬁ%i’”wﬁwa#%mﬂ i;ﬁ%“ﬁFﬁﬁi?H@?Xwﬂs;

5.4 FIRARE

F295 CNS 16000-9 e& Foo 4% XAD-2 2% PU e iR S Pl g enft 5 in P 30 g PR P 38 (7 o
FRP T S MAHETE - 2w 2 D295 CNS 16000-9 ﬁﬂ«?]gégﬂ\ TR T F LU0 ¥ -
oo HEAXGEZTERLE2 ] / min-e

5.5 H&EHH

120




e R AT AR R PR NSRS %

A% - EREZF—F3A gt e BB

CNS ¥ % A fo i i R BBk - By 5B

* 10 ml DOMi* % XAD-2 424 5 o A G A4 ke H4bR > &k T8 > & F 0T #H
ERH 4TS 8100 pl e P AERAR 2 EF 0 FIE %G T RAE L S OPC e B e
POEIT L REAT U LA

T E R P P R L M FAR HRTERT Lasgo
R 6 eI A TR

6 &Kk
6.1 p f“%ﬂi'%/p i ’f‘T'Jf%J_ % it
#= -g/p i ( IR —?/p i 'fr*%—g/p R ) SR TR {*Q%:{ ‘E—ﬁiﬂflj mr“?ﬁﬁ?fﬁ‘ﬁ‘@ R i

6.2 pFRHREIR R

6.2.1 i B & &

i 13C e sy BaRIAR - T1 o it v 307 HCH % 130-DDE € % p 37 -
ik B @ % 5 TBP (D24~ TBP) (e 5 p 30 B 5 A fi R 2 4 (b4 0P Ultra)
Gie AR AR SR § A S0 T G EER ¢ 2 D2A-TBP

TR I A AR 0 (TR SR kR ARk 0 R4 T BB %5 ng e 130-
7 ~HCH 4= 13C-DDE 73> 50 ml $ %% (0.1 mg / ml)-

6.2.2 MR 17 B T chp IR
REMERE R DOM 2 1210 (1 4 9) et b - % 25k R 5 10 ng / ul i3

6.3 MfE4T A T I AR
6.3.1 f&it * %0

£z 9 cf % 0 2 [3C-DDE i 5 p 3R P S N £

F =z F MR RPE R E Al # > % (13C-DDE m% 7))
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P iR A R R T - A S A

|
E s
CJD
1\1.

B 'R - ERIH 3 BB & $ e RO

#
CNS ¥ % o U S L U PR 53 5O

BoF @i pF | BC-DDE- | k) Ak 2
OPC #hsk” AR
pef wl
al pl pl
0,2 100 20
0.5 100 50
1.0 100 100
.0 100 200
5,0 100 a0
190 100 100

6.3.2 Gk ik i3 i

% %% 73 % TCEP ~ TCPP ~ TDCPP ~ TBP ~ TBEP ~ TEHP ~ TPP fe TCP + #1 % 44442 «
BRI R AT

a)#-5& 48 250 mg AP RAERE T &4 0 A3 25 ml P/ (10 mg / ml) ¢ o
b)igagE# 3% * DCM 2 10100 (G 1) 421 21000 (737% 2) ant by ﬁrfﬁ
@rlafaaR s kRA% 5 100 ng / ul v 10 ng / ul -

6.3.3 3R

S R AR S S CTE T L CR ST R R o TRt
-

a)ie * prg i st EH-100 ul p 38R R % - E LD 2 ml 9] FgP o

b)#R fb‘gﬁbﬁmﬁ(&/ TW/IJ 4”}5”&3”‘“;5}‘%/» P jlﬁ“w,l.ﬁxxg % 5 Iml -

CM EIEH Ty F R FLLE B o

IR R PR T R AR EARY AT A A o Dol AT B R R AT
0 48 3547 B FELL -

R aRenBl g - i ® il kw3043~ PUeRedple p 3R4BE3 7% o
6.4 B 24T T AR AR

6.4.1 R * %06
Zow PR > %> 1307 -HCH 175 p 3R ehg w2 N iah %4 o

122



Fr g EHRAE AR AR INSHREL R

B 2 A I B R RV SO LN I N

#
CNS ¥ % pare i g L R E R 723 . 5%

Fow H N fR47 RORIR Rl B @l 2 2 (13C- 7 HCH e o) 0 4R 6.2.1)

Cix EpEen | 13Cy- MR A X&k R
FOCHER HCH

ngfml

pl nl nl

5 50 - S0
50 50 50 -
500 50 500 -

6.4.2 &% %%

% &5 % 7% % TCEP ~ TEHP ~ TBEP 4= TPP (% & % 97% ) W& R 4s 4 o
A TCP - g * iR &4 (HAR S 90%) -

fRi2 k4o

a)#-5 46 10 mg efp RAkFL T £ 4 324 10 ml DOM (1 mg / ml) ¥ o
bt 5 B ™ DOM 12 13 1000 e bl (37% A) -

AR ER A 1 ug / mle

H

o3k

e A= DCM 2 1:10 a0t iR - % 23R Benik & 5 0.1 ng / ml »

6.4.3 & 3%

Tede Pl Aow #Tm e ko d NSRRI oS B E B R WE R B
ZRARERROYUE AT

a)#-50 ul ehp IR AR (=50ng) frd e ¢ M m PR R R B AT RS A S Inl -
b) &t By > pIERS kR RS 50 ng / ml e
COREBFIERE* HE k#2043 r Pligikentple p 30437 -

ST R R R SRR T ARG G R B A R T I A bHe A T A
BT R

32 d 3% OPC A2l din &P a3 f2 R 3 "L FIUtiE 4 DOM % 5 R 73 i eip &l o
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THG A RRIEERES L NS L

B i EPZFF3A Wi BBt EpanrE | BB

CNS ¥ % A fo i i R BBk - By OB
7. #Eulferd
7.1 i B

ﬁﬁrﬁﬁ’*’}‘rfi BYERED: B3 i SRRV L 773 4 E

¢ FH-F¥m* 2 (GC / HR-MS & GC / LR- MS) pOFRAER R ST TR o ¥ GC / LR-MS -
v R0.2 ng / ml HE 10 ug / ml > 3% GC / HR-MS » 3% 17 4 F1/£.0. 005 pg / ml
#HEF 0.5 ug / ml-e
B EREGY AT T RA ook R B WK o IR B EAp Sk

-3

2 AFTEE
21 mEf AR HR OV THBRAB(RY R RO

-3

T.2.2 A3/ 3 Ainit » B
7.2.3 £ m¥ 40 IR

3 % GC / LR-MS ~ 44
3.1 A4 BE (%7 56D

7.3.1.1 F4p 9 FH ik
7.3.1.2 F#¥ &

3.2 GC i i*
3.2.1 % a4 > DBI701 > & & 30m > p 2 /= 0. 25mm > &% 5 & 0.25 um

7.3.2.2 i~ ® > 2 A2 2yl
7.3.2.3 #4444 > 90 kPa

7.3.2.4 8 425 > 40°C(2min) =8 (15K/min) % 180°C £ <8 (bK/min) = 280°C (8.67
min) > 24840 min > 2 » BfedfHEE waF 2 270 °Co

7.3.3 MS ix it
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NS R A AP RS R e ONS B8 3%

b

B 2 A I B R RV SO LN I N

#
CNS ¥ % pare i g L R E R 723 . 5%

7.3.3.1 SIM = 3¢

|1

7.3.3.2 SIMNF & > +R %

7.4 * GC/HR-MS A
TA1 A4 BE (R %)

T4 11 F40¢ %
T4.1.2 §a %

7.4.2 GC i i*
7.4.2.1 * g4 > HP Ultra> & & 50m, > p 2 /2 0. 2mm > 55 & 0. 33 um

T.4.2.24~ %+ 2 A 1l
7.4.2.3 % ¥+ > 186 kPa
T.4.2.4 2 » Bfefk# s 270 °C

7.4.2.5 8 &42R > 60 'C (2 min)#/E (20 K/min)x 200 'CH# 2E (4 K/min) % 220 °C £
28 (20 K/min) 2 250 °C (2 min)

7.4.3 MS i i%
7.4.3.1 f&47 & » 7000

7.4.3.2 MID 424 » TCEP ~ TBEP « TPP » TEHP 4r p, p, p-TCP (%R % =)
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P15 R AT T AR AT S A

R % i ERZFF3 B EFaE | &8
CNS ¥ % o U S L U PR 53 5O
27 FE—mpEs R T (SINFE)
e RYLE Eil o Y B
min
m/z mfz
TBP 14,16 211 155
(150%)
TCEP 17.58 249 | 251[65%)
TCPP 17,469 277 | 279 (65%)
TBCPP 27,21 191 | 193(65%)
TBEP 26,36 199 | 299(56%)
TEHP 26,10 211 113
(5D0%)
PP 26,61 326 | 325(82%)
TCP 30,81a 367 368
(130%)
13Cy2-DDE 21,77 330 | 328(86%)
(PISRER )
2 R#APess
I EREaaRkn
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>
~

AT 1 ARk T kR ONS 8 ¥ %

S|
s

R FEREF—F3 MGG EPare | A %
CNS & % VR o 1 BBk - g 5
32 FH—® 2 B P OID 2A)
1t 44 &K
mfz
LAE TCEP 204,958 8
206,9559
248,985 0
250,9821
13C-HCH 186,955 0
226,920 6
20 TBEP 199,073 5
227,104 8
299,162 3
3.E TPP 325,063 0
326,0708
3270742
Ty TEHP 99,9847
113,000 4
A E Ty 367,109
3681177
369,121 1
7.5 B 2R N E R R
7.5.1 — 4k o
AL BR (P 23) MEFREfos T o B S T R e 0 JHEBLTE - kA A

o R ARE -
Aﬁ@’&%iﬁﬁﬁﬁﬁ’?E%Aﬁ%?&@¥%émﬁ&%@aﬁ’uﬂﬁﬁ%ﬁﬁ&
LR BT PR G A (8 5 f ) 05 (54 13C-DDE eom/z=330 = 13C- v -HCH e m/z=227) -
3 R # a1 o B o A R R TR - e Sofed sitie fF g5t vPR=bp+a ki
o

B RN P RIE R R kR
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B i EPZFF3A Wi BBt EpanrE | BB
CNS ¥ % A fo i i R BBk - By OB
Vpr — @
P=——F——
(7V 1
ey
P EER

VPF R & 6 A
b A F
a 4 A e

T.5.2 %0 5§ H4

REEE R pg/ WET > X eI r 55 g ridkF o

T.5.3 BT L F A

BlREEERI pg/ 0T

Aulw BT N FA ok

8. »xiac it

8.1 Z & & 17y 12
EPNFEF iR 2 2§ ¢ 0 TBEP ~ TBP ~ TCEP ~ TCPP ~ TEHP ~ TCP = TPP a4 47 4544 :

—HEHAL 1o

— 2T (P339 ) 510 ng /&
ZO/m%ﬂ.%m?,g (p¥HR);
— &3 e e > 909 -

—15%

WY RBEMGTE > it Y &)
BB *HEEAS 2o

9. mF R
e R A NE S - i

LAE LA R A R AL o

» 48 % > 0.01 ug / m3;

ek
"
SN
bo
-0

o T IX;[ZL‘:’ %\J._;E.;; AN #‘;%i__‘? (SER) (f}l‘l'hr’*g% ISO 16000_9> °o %

2% E 5

BRI R T E ;]%vafub;jd»m MR EE 2 %Lp Lm?ﬁﬂ‘g Foe

‘*“s

H¥

i
,‘m
S

ik i Ok

e
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B 2 ERZF-F 3 MMt s a R

CNS ¥ % Ao 1 R R - By OB

TR RS BE AT F TR

—RIE BTG A R T RE R
—EFRRFEARESRAE (M E R F%TEF) ?
—%mﬁaﬂﬂzﬁaﬁ<w%’F%MNw1 3) ?

JER S TSRS L SUEY

10. =48

10 =+ 38

St it 1 OPC e TArde T L FF > 02 v PR A F 0 S REOPC R A FIE o 23K
Rt B AL S E BRI AL R

FORARTE G AR BAEFAmITL O RATY o

b B AR frAdyd A AR AP E I Rl E R Aas o IEA T
¢ 3 OPC et (Glde S FFiBRE) 112 R AR cPospif & g S pM PG 0 > 2a ERA
T Bldeo TR R G FAER R REIEOPCHmE o FR*YAM/IRE REBPF 4ok
LB EAGRGF AR 4P f 2 A ] ERF E 100967 ¢ TCEP 7 ¥ i 3 e it 2 5520k
MK K IR [4] o A W ERY HOPCd A F PR EF T ER R D B RIKA
[4] - EFSALFHE D EFREARFRE -

% #-5%  TBP (D24-TBP) * e p /4R & pE > — S 7| % p A& Aot & 2dF T ehg 4L ()4 HP Ultra)
PENRAFETNEY > SR TR Y D24-TBP iR FER A o
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R F P RPRERES T - FE RS L

R % 8 EREZF—% 31 5 B & Fanpe BB
CNS ¥ % WA o 1Y R RS - g 55
s A
T FA
LA I
20A 1 SR R & g TR
T CAS & | X Py % FYY ) M
=
g/mel g }Pa
# & OPC
- TEF |[78- CsHisOsP | 1822 [2150216 <13
ARZL& 40-0 {[0[3hPad  [f25°C)k
14
[ cH
TBF |26~ |CiaHzOsP| 2663 [289 <66
GH=ZETEH 3-8 (I0L3hPa)e (25°C
136 0.8
{ShPa)d [seC)
@m=i2 1| TBEP [78-51-3|CiaHwm0;P| 3985 [200w230 2Ex 107
AkzE)m (Shitato (25°C)
S-3hPa) <13
2156228 (25 *C)e
L
(150°C)c
TEH? [78-42-2 ;i0F | 4345 220 1
R = 2-L CastlsnOs {7hPap %
Rok)& 210 <66
(ShPayd (20 °C)e
2.5
{200°CH
# &5 OPC
_ ™P |.15- CiaHisqf | 3263  |370 0.2
A =4 & 86-8 (1013hPa¥  |(i50°C)’
247 1.3
(1ShPa) (193°CH
BYRE— CDF  |26444- | CpoHiz04P | 3403  |2350255 B GC:2 8%
& 19-5 {nodata) i
TCP  |:330- | Call04P | 3684 |2620204 1,7 = 104
RE=TFES 78-5 {11hPa)e (20 °C)e
( RiRdsas
k&) 241w 255
{5hbaje
ol | e TCP |78-30-8 C2ula0ap | 3684 410 133
%g = (I0Lshea)e  |(2e5~Ts
2, % 10-6
(25 "y
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P g EHEAr CARIRES S SR NS %
B% FREZF—F3A Bt EFaE | B8
CNS ¥ % WA o 1Y R RS - g 55
% A1 PTEE D BB & e T (D)
my/t%  |as CAS % | &% X P an PER R
e
hPa
g/mol °C
lenm-588 = F| mmm- |5&3- CzqHag QP 3684 260 BRaH
i& Tr |04z (20hPa)e
oS3 = F| pppTCP |78-32-0| G HaO4P | 3684 |244 RER
i (ShPa)y
&7 OPC
Mk =(2-8| TcEPp |[115- CoH120- 2855 |351 <133
ZE )& 36-8 P (1013hPa¥ {(25°C)i
B#=(1-§- | TCPP |[1367¢ | CoHiaO- 3276  |236t0248 <27 GC:3HR
2-m i ) 84-5 P [013hPay  |(25°C) e
B®X= (354 TCPP |nodama | CoHisO- 3276
% )& P
dak= (13-=| TDCPP (13674 | CaHi50- 430,9 |236t0237 0,01
E-2-miL) 8 687-8 4LClgP {(7hPay (30
=232 TpCPP |nodata | CeHisO- 430,9 LS {9k
HRE SClaP RFEY
@ | TDBPP |126- CoHs0- 6977 |39 . 25x 104 ~Tris™
=123 72-7 4BrsP idata) {25 °C)h
'—aﬁi ) 1.,6 ® lu_:
{45°Ch
G4 = 103
{65°C)h
fadk OPC
wEEME = RDP  |57583- |CapHaOuPz| 5745 |=300 <13 FELELSd
2 W 54-7 (nodata)b {(38°C)e ﬁ'r @it
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P15 R AT T AR AT S A

B % - EREF—F 3 W WAL EFE ] AR
CNS ¥ % B o i B Rk 2 - By 5%
AL SHE e BT & P end R ()
msi/as  fan [case [amx [ 273 Am  [RAR R
LY
hla
gfmol
o X5 ga BDP | ¥# |CyMaq0sPz| 6926 |&WH T RIS
A —RES BT
H

a ABCR 2 W#&
b Ak Nobel98,Flyoflex & 55 0
e ChemPinder.
d Merck % 2 ¥ &t & 96.99.

f

WHO 2L, EnvironmentalHealthGriteda, 110,

WHO1 29, EnvironmentalHealthGriteda Het1 1 1.
WHO L9 LEnvironmentalHealthCritevia, 112k

EnvironmentalHealthCriteria, 218,

WHO1295, Envireamental HealthCriteria 173WHD1 998
[EnvironmentalHealthCriberia, 2009,

WHO 2000,
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35

B 'R -

CNS ¥ %

—% 31
dfrﬁfi“

3G R & e

LR R 5

] oR

X OB

Yn

650 000 [
600 000 |-
550000 [
500 000
450 000

400000 | 1

350000 [
300000 [
250 000
200000 [
150000 -
100 000

50000 [

itk B
FLFR

0

abundance

time

tri-n-butyl phosphate

15

tris(2-chloro-ethyl) phosphate

tris(2-ethylhexyl) phosphate

tris(2-butoxyethyl) phosphate

triphenyl phosphate

tricresyl phosphate

X
y
il
2
3 13C12-DDE (internal standard)
4
5
6
7

20
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Y 2

600 000
550 000 [
500 000
450000 |-
400 000 |-
350000
300000 [ 4
250000

200 000
150 000
100 000 3 4

50 Oog | l =t LL | L

15 20 25 30 35

abundance

time

tri-n-butyl phosphate
tris(2-chloroethyl) phosphate
13C12-DDE (internal standard)
triphenyl phosphate

W N e x
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ISO 16000-31:2014(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with 1SO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the IS0 list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of I1SO specific terms and expressions related to conformity
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical Barriers
to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 146, Air quality, Subcommittee SC 6, Indoor air.
ISO 16000 consists of the following parts, under the general title Indoor air:

— Part 1: General aspects of sampling strategy

— Part 2: Sampling strategy for formaldehyde

— Part 3: Determination of formaldehyde and other carbonyl compounds in indoor air and test chamber
air — Active sampling method

— Part 4: Determination of formaldehyde — Diffusive sampling method
— Part 5: Sampling strategy for volatile organic compounds (VOCs)

— Part 6: Determination of volatile organic compounds in indoor and test chamber air by active sampling
on Tenax TA® sorbent, thermal desorption and gas chromatography using MS or MS-FID

— Part 7: Sampling strategy for determination of airborne asbestos fibre concentrations
— Part 8: Determination of local mean ages of air in buildings for characterizing ventilation conditions

— Part 9: Determination of the emission of volatile organic compounds from building products and
furnishing — Emission test chamber method

— Part 10: Determination of the emission of volatile organic compounds from building products and
furnishing — Emission test cell method

— Part 11: Determination of the emission of volatile organic compounds from building products and
furnishing — Sampling, storage of samples and preparation of test specimens

— Part 12: Sampling strategy for polychlorinated biphenyls (PCBs), polychlorinated dibenzo-p-dioxins
(PCDDs), polychlorinated dibenzofurans (PCDFs) and polycyclic aromatic hydrocarbons (PAHSs)
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— Part 13: Determination of total (gas and particle-phase) polychlorinated dioxin-like biphenyls (PCBs)
and polychlorinated dibenzo-p-dioxins/dibenzofurans (PCDDs/PCDFs) — Collection on sorbent-backed
filters

— 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

— Part 15: Sampling strategy for nitrogen dioxide (NO2)

— Part 16: Detection and enumeration of moulds — Sampling by filtration

— Part 17: Detection and enumeration of moulds — Culture-based method

— Part 18: Detection and enumeration of moulds — Sampling by impaction
— Part 19: Sampling strategy for moulds

—  Part 21: Detection and enumeration of moulds — Sampling from materials

— Part 23: Performance test for evaluating the reduction of formaldehyde concentrations by sorptive
building materials

— Part 24: Performance test for evaluating the reduction of volatile organic compound (except
formaldehyde) concentrations by sorptive building materials

— Part 25: Determination of the emission of semi-volatile organic compounds by building products —
Micro-chamber method

— Part 26: Sampling strategy for carbon dioxide (COz)

— Part 28: Determination of odour emissions from building products using test chambers
—  Part 29: Test methods for VOC detectors

— Part 30: Sensory testing of indoor air

— Part 31: Measurement of flame retardants and plasticizers based on organophosphorus compounds —
Phosphoric acid ester

— Part 32: Investigation of buildings for pollutants and other injurious factors — Inspections
The following parts are under preparation:

— Part 33: Determination of phthalates with gas chromatography/mass spectrometry (GC/MS)

— Part 34: Strategies for the measurement of airborne particles (PM 2,5 fraction)

— Part 35: Measurement of polybrominated diphenylether, hexabromocyclododecane and
hexabromobenzene

— Part 36: Test method for the reduction rate of airborne bacteria by air purifiers using a test chamber
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Introduction

In general terms, phosphoric acid esters are formed by the reaction of alcohols or phenols with
phosphoryl chloride (POCI3). A distinction is made between mono-, di-, and triesters (see Figure 1). The
triesters with aryl and alkyl groups, as well as with mixed halogenated and halogen-free ester groups
serve as plasticizers and flame retardants in plastics and varnishes. Parallel therewith, phosphoric acid
esters are incorporated in hardeners and accelerants, in mordant and adhesion boosting agents, and
serve as cleaning, corrosion inhibition, and adhesion-facilitating substances by the treatment of metal
surfaces. They are used as auxiliary means in paper and textiles, as wetting and defoaming agents,
emulsifiers, and stabilizers, as additives to cleaning agents and detergents, as not readily flammable
hydraulic liquids, and as oil and fuel additives (see Table 1). Not considered in this regard are the groups
of the thio- and dithiophosphoric acid esters (pesticides), as well as the phosphoric acid esters with
cyanide and halogen groups, with a special impact as acetylcholinesterase inhibitors (nerve gases).[3]

0
R,0——P——OR;

OR,

Key
R aryl, alkyl, halogenated, and halogen-free ester groups

Figure 1 — Structural formula of the phosphoric acid esters

Such multiplex applicability of the organophosporus compounds (OPCs) leads to the effect that large
indoor areas with OPC-containing building materials, varnishes, paints, floor care products, or fire
protection coatings can be encountered. Due to their varying physical and physical-chemical properties,
OPC can also be detected in the indoor transfer media (dust and air). As a rule, OPCs boiling at high
temperatures such as tris(2-butoxyethyl) phosphate (TBEP, see Annex A) can be found in relevant
concentrations in indoor air only if the emission source reaches elevated temperatures. In the case of
such sources (e.g. screens or roller blinds for sun protection), the importance of higher temperatures
must be taken into consideration when emission chamber tests are carried out.

There is an increasing public interest in the possible health effects of OPCs indoors. For indoor air, a
Guideline Value I of 0,05 mg/m3 was published for TCEP and, in simplified terms, for the sum of TCEP,
TCPP, TBP, TBEP, TEHP, and TPP as well. The Guideline Value I derived there amounts to 0,005 mg/m3.[4]
A review article on the occurrence and evaluation of OPC in an indoor environment is available.[5]

This part of ISO 16000 is based on VDI 4301 Part 5.
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Indoor air —

Part 31:
Measurement of flame retardants and plasticizers based
on organophosphorus compounds — Phosphoric acid ester

1 Scope

This part of 1SO 16000 specifies a test method for the sampling and analysis of the phosphoric acid
esters in indoor air and in test chamber air through gas chromatography/mass spectrometry. Both
principle methods of the low-resolution mass spectrometry and the high-resolution mass spectrometry
are described.

The methods described in this part of ISO 16000 are not suitable for the determination of the phosphoric
acid esters in materials.

NOTE ISO 16000-6 can be applied for the determination of the more volatile compounds covered by this
standard.
2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

IS0 16000-1, Indoor air — Part 1: General aspects of sampling strategy

I1SO 16000-9, Indoor air — Part 9: Determination of the emission of volatile organic compounds from
building products and furnishing — Emission test chamber method

ISO 16000-13, Indoor air — Part 13: Determination of total (gas and particle-phase) polychlorinated dioxin-
like biphenyls (PCBs) and polychlorinated dibenzo-p-dioxins/dibenzofurans (PCDDs/PCDFs) — Collection on
sorbent-backed filters

3 Occurrence

The following compounds belonging to the halogen-free organophosphates are frequently detected in
indoor air:

— triphenyl phosphate (TPP);

— tris(2-butoxyethyl) phosphate (TBEP);
— tri-n-butyl phosphate (TBP);

— tris(2-ethylhexyl) phosphate (TEHP);
— cresyl diphenyl phosphate (CDP);

— triethyl phosphate (TEP);

— tricresyl phosphate (TCP).
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The following halogenated phosphoric acid esters are detected predominantly in house dust and indoor

air:

— tris(2-chloroethyl) phosphate (TCEP);

— tris(chloropropyl) phosphate (TCPP);

— tris(1,3-dichloro-2-propyl) phosphate (TDCPP).

Bridged diphosphates based on resorcinol- and bisphenol-A are also increasingly implemented as flame
retardants, e. g.

— tetraphenyl resorcinol diphosphate (RDP) or

— tetraphenyl bisphenol-A diphosphate (BDP).

So far, there is little information about the release of these compounds from primary sources.

lable 1 provides an overview of the organophosphates frequently detected in indoor air. The

nomenclature and the chemical and physical data on the organophosphates are listed in Annex A.

Table 1 — Organophosphates and their intended use (see Referencesl3] andl[&l)

OPC Abbrevia- | Organophosphates Intended use as flame retardant and plasticizer
tion
CDP Cresyl diphenyl Flame retardant coatings
phosphate
RDP Tetraphenyl resor- |Casing materials, special cables
cinol diphosphate
TBEP Tris(2-butoxyethyl) |Floor care products, floor wax, additives in elastomers, solvents
phosphate for
resins, antifoaming agents, additives for plastic, synthetic rub-
ber, and varnishes
TBP Tri-n-butyl phos- Defoaming agents for concrete additives, wall paper, dispersion
phate paints, varnishes, rubber, plastic, and vinyl resins, antifoaming
agents
TCEP Tris(2-chloroethyl) [Paints, coatings, soundproofing ceilings, fibre glass wall paper,
phosphate expanding foam, casing materials
TCPP Tris(1-chloro- Sound-absorbing polyurethane foam, expansion foam, soft foam
2-propyl)-phos- (seats, mattresses), rear lining of textile, casing materials
phatea
TDBPP Tris(2,3-dibromo-  |Foamed rubber, varnishes, paper, paints, cellulose-, triacetate-,
propyl) phosphate  |and polyester fabrics, carpets, resins, furniture, car interior
details
TDCPP Tris(1,3-dichloro- PU foam, casing materials, rear lining of textile
2-propyl) phosphate
TEHP Tris(2-ethylhexyl) |Stabilizers, fat additives, additives for synthetic rubber
phosphate
TCP Tricresyl phosphate |Lubricants, car interiors, additives to floor covering and wall
cladding
TPP Triphenyl phosphate |Expanding foam, paints and varnishes, brighteners, casing

materials, photographic films, phenol resins, additives for lubri-
cants, car interior details

4 Technical TCPP does not exist as a pure isomer. Hence it usually leads to up to three GC signals.
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The published concentrations of indoor air measurements are compiled in Table 2. Citing of occasion-
relevant measurement values cannot be excluded.

Table 2 — Published results on OPC in indoor air

Substance Concentration in indoor air
pg/m3
Range Median Reference
TCEP <0,005to6 [ 0,10t0 0,38 | [8]]2][10]
TCPP 0,019 to - [10]
0,058
TBP 0,01 to 0,064 - [10]
TBEP 0,001 to 0,03 - [9] and[10]
TEHP < 0,001 to - [10]
0,01
TPP <0,01 - [9] and[10]
TCP <0,01 - 9]

4 Indoor air

4.1 Measurement planning

The measurement planning for the determination of the indoor air for
performed according to the requirements of SO 16000-1.

phosphoric acid esters is

4.2 Apparatus and materials for sampling and sample preparation

4.2.1 Sampling apparatus

The sampling system is described in detail in ISO 16000-13.

4.2.1.1 Sampling head, with a sleeve for holding the PU foams (Figures 2a and 2b) (see also ISO 16000-

13).
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a) PU foam sleeve with cover (aluminium)

Key

cover

0-ring

PU foam sleeve (external diameter: 49,5 mm, length: approx. 120 mm)
stainless steel mesh

cap

O-ring

PU foam sleeve

cylinder (internal diameter: 49,8 mm)

L=« I B = R

stainless steel mesh to carry the glass fibre filter
PTFE-ring/filter disc/PTFE-ring
cap with inlet bore (internal diameter of the inlet bore: 27 mm)
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baffle plate
O-ring
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b) Sampling head

Figure 2 — Sampling apparatus consisting of a sampling head with a sleeve for holding PU

foams

4.2.1.2 Pump, with volumetric flow of 2,7 m3/h to 2,8 m3/h (45 I/min to 46,7 |/min) under sampling

conditions.
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4.2.1.3 Gas volume meter.
4.2.1.4 Hygrometer.
4.2.1.5 Thermometer.

4.2.1.6 Barometer.

NOTE OPC sampling by means of "low-volume sampling systems” (PU foams, e.g. ORBO 1000Y) with
a sampling rate of 1 1/min to 5 |/min is possible within specified limits only. The sampling efficiency of such
adsorbents for airborne particles is not known (see Reference [11]). This procedure does not correspond to the

particle sampling requirements. Hence, its application comparability with the method described herein has to be
proven.

4.2.2 Sample preparation apparatus

4.2.2.1 Glass apparatus, conventional laboratory equipment.

4.2.2.2 Extractor, Soxhlet.

4.2.2.3 Microlitre syringes, 10 pl, 50 pl, and 100 pl.

4.2.3 Materials for the sampling and sample preparation

4.2.3.1 Dichloromethane and toluene, all listed solvents shall be of sufficient purity for trace analysis.
4.2.3.2 Internal standards, 13C-y-HCH and 13C-DDE (see 6.1).

4.2.3.3 Glass fibre filter, @ 5 cm, blank free.

4.2.3.4 PUfoam, @ 5 cm, length of 2,5 cm, with low contaminations.
Step-by-step cleaning instructions for a “factory new” PU foam:

1) 24 h extraction with methanol in Soxhlet extractor;

2) 24 h extraction with dichloromethane in Soxhlet extractor;

3) 24 h extraction with toluene in Soxhlet extractor;

4) 24 h extraction with acetone in Soxhlet extractor.

Cleaning instructions for a sampled and extracted PU foam:

1) 24 h extraction with toluene in Soxhlet extractor;

2) 24 h extraction with acetone in Soxhlet extractor.

Dry the PU foam in a desiccator under adjacent vacuum conditions and with a gentle ultrapure nitrogen
flow (from the evaporation of liquid nitrogen) or in a vacuum drying cabinet at 40 °C.

PU foams can shrink during extraction or respectively cleaning. Care shall be taken that these remain
precisely fitting after cleaning.

1) ORBO 1000 is the trade name of a commercially available product. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of the product named. Equivalent products
may be used if they can be shown to lead to the same results.
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4.3 Sampling

Enrichment of the substances to be analysed from the indoor air takes place on a glass fibre filter and PU
foam under the application of the sampling head as described in ISO 16000-13. Particle-bound as well as
gaseous OPC are sampled in this way.

The internal standard is applied to the PU foam, whereas a total of 100 pl (for LRMS) or 50 pl (for HRMS)
of the internal standard solution (see 6.1 and 6.2.1) are injected at different locations into the foam (e.g.
with a microlitre syringe).

The internal standard should preferably be applied before sampling. If this proves impossible under
justified occasions, the internal standard can also be spiked prior to the extraction, and a note thereof
shall be entered in the test report.

At the measurement location, the PU foam is inserted in the sampling head. The glass fibre filter is
placed in the filter holder by the aid of a pair of tweezers and fixed. The sampling head is positioned
on the stand in such manner that the sampled air will flow through the sampling head in a vertical
direction from the bottom to the top. The suction orifice is located at 1,2 m to 1,5 m above the floor. The
sampling duration is normally 1 h. The volumetric flow shall be 2,7 m3/h to 2,8 m3/h. The sampling
volume taken in 1 h should not exceed 10 % of the air exchange rate. If the latter is unknown, then the
hourly drawn sampling volume shall not exceed 10 % of the room volume. The room temperature, the
relative air humidity, and the air pressure shall be measured and recorded immediately prior to and
after the sampling. Upon the sampling completion, the PU foam and the glass fibre filter are removed
from the sampling head and transferred to suitable transportation containers.

4.4 Sample preparation

All deployed glass apparatus are rinsed with dichloromethane (DCM). If no blank-free glass apparatus
can be obtained despite cleaning it with DCM, these shall then be additionally heated up for 24 h at
150 °Cin a drying cabinet.

The PU foams and the filter are extracted jointly in a Soxhlet extractor. A minimum of 50 extraction
cycles shall be achieved thereby.

The obtained extract is reduced to a volume of approximately 1 ml to 5 ml in a rotary evaporator under
a controlled vacuum or in a Turbovap®2). A further volume reduction to approximately 0,1 ml to 1 ml is
performed by using a flow of pure nitrogen. The solvent shall not be allowed to evaporate completely
because losses of more volatile OPC are very likely. Losses can be prevented by the addition of toluene
as a keeper.

NOTE Gas chromatography retention times can be altered when toluene is applied as a keeper.

Calibration is performed in accordance with Clause 6, and quantification is according to Clause 7.

5 Test chamber air

5.1 General

Emission measurements with building products and consumer goods under controlled climatic
conditions are undertaken in order to establish substance-specific release rates [specific emission rates
(SERs)].[12][12][14] The chamber air measurement takes place in a dust-free atmosphere so as to enable a
simplified sampling procedure without particle separation as hereafter described. Care shall be taken
with regard to the chamber volume, air exchange rate, and sampling volume so that the sampling volume
is smaller than the amount of supplied air. The sample preparation, and in particular the sample storage,
shall be coordinated with the test chamber measurement.

2) Turbovap is the trade name of a commercially available product. This information is given for the convenience of
users of this document and does not constitute an endorsement by ISO of the product named. Equivalent products
may be used if they can be shown to lead to the same results.
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Due to the physical properties of the compound class, the measurement of the OPC emissions from
building products and from devices for indoor use is a complex process. Principally, such emissions can
be determined by the chamber analyses according to ISO 16000-9. If 1SO 16000-9 developed for volatile
organic compounds (VOCs) is applied to semi-volatile OPC (SVOC), the specific chamber properties (e.g.
sink effects) shall be taken into consideration.[14][15] A precondition for performing the test chamber
analyses is the knowledge of ISO 16000-9.

5.2 Apparatus and materials for sampling

5.2.1 Emission test chamber, according to I1SO 16000-9.
5.2.2 Sampling pump.

5.2.3 Gasvolume meter.

5.2.4 Glass apparatus, conventional laboratory equipment.
5.2.5 Extractor, Soxhlet.

5.2.6 Microlitre syringes, 10 pl, 50 pl, and 100 pl.

5.2.7 Internal standards, 13C-y-HCH or 13C-DDE (see 6.1).
5.2.8 Adsorbents, XAD-2®3) or PU foam.

5.2.9 Quartz wool, silanized quartz wool.

The pre-cleaning is performed by Soxhlet extraction with methanol for at least 14 h.
5.3 Sampling

5.3.1 Chamber preparation

The chamber is cleaned prior to the start of the emission measurement (see ISO 16000-9). The chamber
cleanness is subsequently documented by a blank measurement.

5.3.2 Preparation of the sampling tubes
The PU sampling media are cleaned and introduced in accordance with 1SO 16000-13.

Commercially available XAD-2 adsorbent is only introduced following an appropriate pre-treatment.
In the course of which, any distinct contamination of the XAD-2 adsorbent shall be removed as follows:

a) The chromatography column is filled with approximately 150 g XAD-2.

b) XAD-2isrinsed with the double-distilled H20 (approximately 11).

c¢) XAD-2isrinsed four times, each time with approximately 100 ml acetone.
d) XAD-Zisdriedina Ny flow.

e) XAD-2istransferred to 100 ml Soxhlet and extracted for 24 h with methanol.

3) XAD-2is the trade name of a product supplied by Buchem. This information is given for the convenience of users
of this document and does not constitute an endorsement by 1SO of the product named. Equivalent products may be
used if they can be shown to lead to the same results.
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f) Methanol is replaced by 100 ml DCM and XAD-2 is extracted for 24 h.
g) The cleaned XAD-2 is transferred to the chromatography column and dried in a N2 flow.
The cleaned XAD-2 is transferred to a suitable glass vessel with ground neck.

Approximately 500 mg (+10 mg) are weighed out in a Pasteur pipette. The tip is then neatly broken
and some amount of the silanized quartz wool is placed on the taper, and the XAD-2 is spiked with the
internal standard. Closure of the XAD-2 package is also carried out by some silanized quartz wool.

5.4 Sampling procedure

The sampling on the XAD-2 or PU foam is carried outin accordance with the requirements of ISO 16000-9
at prescribed times within the exhaust air flow of the chamber. The maximum volume flow during the
sampling is, on one hand, limited by the predetermined air exchange in the test chamber according to
ISO 16000-9 while on the other hand, it shall not exceed 2 |/min.

5.5 Sample preparation

The XAD-2 sampling tubes are eluted with 10 ml DCM. The concentration is then increased in the rotary
evaporator, and if required under N3 flow, to approximately 100 pl. The solvent shall not be allowed to
evaporate completely because losses of more volatile OPC are very likely. Losses can be prevented by the
addition of toluene as a keeper.

NOTE Gas chromatography retention times can be altered when toluene is applied as a keeper.

Calibration is performed in accordance with Clause 6, and quantification is according to Clause 7.

6 Calibration

6.1 Internal standard solutions and calibration solutions

The verification of the standard solutions (solution for the internal standards and calibration solutions)
is performed in accordance with the requirements for the quality assurance concerning weight control.

6.2 Internal standard solutions

6.2.1 General aspects

13C-labelled organophosphates are currently not available. Hence, 13C-y-HCH or 13C-DDE shall be used
as an internal standard.

NOTE Itis advisable to abstain from the use of deuterated TBP (D24-TBP) as an internal standard because an
unidentified compound occurs by the analysis of a series of house dust samples on specific columns (e.g. HP Ultra),
which appears at the same retention time as D24-TBP.

Solutions of the required concentration are either used as they have been obtained from the supplier or
prepared as follows: 5 mg 13C-y-HCH and 13C-DDE are dissolved in 50 ml isooctane (0,1 mg/ml).

6.2.2 Internal standard solution for low resolution

The solution of the internal standard is diluted with DCM at a ratio of 1:10 (1 + 9). The result is a solution
with a concentration of 10 ng/pl.

6.2.3 Internal standard solution for high resolution

The solution of the internal standard is diluted with DCM at a ratio of 1:100 (1 + 99). The result is a
solution with a concentration of 1 ng/pl.

8 © 1S0 2014 - All rights reserved
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6.3 Calibration solutions for low resolution

6.3.1 Example of a calibration scheme

The calibration scheme in Table 3 is referred to a practical example with 13C-DDE implemented as an
internal standard.

Table 3 — Scheme for the preparation of the calibration solutions for low-resolution
measurements (example for 13C-DDE)

Calibration 13C-DDE- | Solution 1 |Solution 2
solution solution
(Concentration
of OPC to be
measured)
pg/ ml pl pl ul

0,2 100 20
0,5 100 50
1,0 100 100
2,0 100 200
50 100 50
10 100 100

6.3.2 Stock solutions

Original substances are prepared for the stock solutions TCEF, TCPP, TDCPP, TEP, TBEP, TEHP, TPP, and
TCP.

The solutions are prepared as follows:
a) Each250mgoftherespective phosphoricacid compound are dissolvedin 25 ml methanol (10 mg/ml).
b) These stock solutions are diluted with DCM at a ratio of 1:100 (solution 1) and 1:1000 (solution 2).

¢) Two solutions are obtained, with concentrations of 100 ng/ul and 10 ng/ul respectively.

6.3.3 Calibration solutions

The calibration solutions shall be prepared according to the scheme shown in Table 3 from the internal
standard solutions and the two stock solutions. The six calibration solutions are prepared as follows:

a) 100 pl of the internal standard solution are filled to a vial with a volume of 2 ml using a microliter
syringe.

b) The relevant stock solution is then added by a suitable microliter syringe and filled up to a final
volume of 1 ml.

c) The vial is promptly closed by means of a septum flanged cap.
NOTE The required use of an internal standard ensures the compensation of the possible losses during
the sampling preparation, e.g. errors and inaccuracies by topping up to the end volume are compensated by the

internal standard.

The same solution of the internal standard as later utilized for spiking the PU foams shall be used for
preparing the calibration solutions.
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6.4 Calibration solutions for high resolution

6.4.1 Example of a calibration scheme

The calibration scheme in Table 4 is referred to a practical example with 13C-y-HCH implemented as an
internal standard.

Table 4 — Scheme for the preparation of the calibration solutions for high-resolution
measurements (example for 13C-y-HCH, see 6.2.1)

Calibration 13C-y- | Solution A | Solution B
solution HCH
(Concentration

of OPC to be
measured)

ng/ml pl pul ul

5 50 - 50

50 50 50 -

500 50 500 -

6.4.2 Stock solutions

Original substances are prepared for the stock solutions TCEP, TEHP, TBEP, and TPP (97 % purity).
For TCP, use the isomer mixture (90 % purity).

The solutions are prepared as follows:

a) Each 10 mg of the respective phosphoric acid compound are dissolved in 10 ml DCM (1 mg/ml).
b) These stock solutions are diluted with DCM at a ratio of 1:1000 (solution A).

c) The resulting solutions have concentrations of 1 ug/ml.

Solution A is diluted again with DCM at a ratio of 1:10. The result is solution B with a concentration of
0,1 pg/ml.

6.4.3 Calibration solutions

The calibration solutions shall be prepared according to the scheme shown in Table 4 from the internal
standard solutions and the two stock solutions.

The three calibration solutions are prepared as follows:

a) 50 pl of the internal standard solution (= 50 ng) and the volumes of the relevant stock solutions as
shown in Table 4 are filled up to a final volume of 1 ml.

b) The concentration of the internal standards amounts to 50 ng/ml in all calibration solutions.

¢) The same solution of the internal standard as later utilized for spiking the PU foams shall be used
for preparing the calibration solutions.

NOTE1  The required use of an internal standard ensures the compensation of the possible losses during
the sampling preparation, e.g. errors and inaccuracies by topping up to the end volume are compensated by the
internal standard.

NOTE2  DCM is selected as the solvent for the calibration solutions because of the limited solubility of OPC in
non-polar solvents.

10 © 1S0 2014 - All rights reserved
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7 Identification and quantification

7.1 General

The analysis of the phosphoric acid esters is performed by the aid of a high- or low-resolution gas
chromatography-mass spectrometry (GC/HR-MS or GC/LR-MS). The quantification is carried out after
the internal standard method. The operating range extends from 0,2 pg/ml to 10 pg/ml for GC/LR-MS
and 0,005 pg/ml to 0,5 pg/ml for GC/HR-MS.

The following apparatus are specified as practical examples. If other equipment is used, the parameters
shall be transferred accordingly.

7.2 Analysis apparatus

7.2.1 Capillary gas chromatograph, with a mass spectrometric detector (practical examples given
below).

7.2.2 Split/splitless injector.

7.2.3 Capillary column, of low polarity.

7.3 Analysis with GC/LR-MS

7.3.1 Analysis apparatus (practical example)
7.3.1.1 Gas chromatograph.

7.3.1.2 Mass spectrometer.

7.3.2 GC conditions

7.3.2.1 Capillary column, DB 1701, length of 30 m, internal diameter of 0,25 mm, film thickness of
0,25 pm.

7.3.2.2 Injector, splitless, 2 pl.
7.3.2.3 Column initial pressure, 90 kPa.

7.3.2.4 Temperature program, 40 °C (2 min) = (15 K/min) = 180 °C = (5 K/min) = 280 °C
(8,67 min), total run time of 40 min, injector and transfer tube are kept at 270 °C.

7.3.3 MS conditions

7.3.3.1 SIM modus.

7.3.3.2 SIM mass, see Table 5.

7.4 Analysis with GC/HR-MS

7.4.1 Analysis apparatus (practical example)

7.4.1.1 Gas chromatograph.
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7.4.1.2

Mass spectrometer.

7.4.2 GC conditions

7.4.2.1
0,33 pm.

7.4.2.2
7.4.2.3
7.4.2.4

7.4.2.5

Capillary columns, HP Ultra, length of 50 m, internal diameter of 0,2 mm, film thickness of

Injector, splitless, 1 pl.
Column pressure, 186 kPa.
Injector and transfer line, 270 °C.

Temperature program (column), 60 °C (2 min) = (20 K/min) = 200°C = (4 K/min) =

220°C = (20 K/min) = 250 °C (2 min).

7.4.3 MS conditions

7.4.3.1

7.4.3.2

12

Resolution, 7 000.
MID Program, for TCEP, TBEP, TPP, TEHP and p,p,p-TCP (see Table 6).

Table 5 — Mass traces — low-resolution mass spectrometry (SIM masses)

Substance Retention Quant.- Qual.-
timeb ion ion
min m/z m/z
TBP 14,16 211 155
(150 %)
TCEP 17,58 249 251 (65 %)
TCPP 17,462 277 279 (65 %)
TDCPP 27,21 191 193 (65 %)
TBEP 26,36 199 299 (56 %)
TEHP 26,10 211 113
(500 %)
TPP 26,61 326 325 (82 %)
TCP 30,812 367 368
(130 %)
13C42-DDE 21,77 330 328 (86 %)
(internal
standard)
a  Several isomeric compounds.
b Example according to the column,
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Table 6 — Mass traces — high-resolution mass spectrometry (MID program)

Compound Fragmentation
m/z

1. window TCEP 204,958 8
206,9559
248,985 0
2509821
13C-HCH 188,955 0
226928 6
2. window TBEP 199,073 5
227,104 8
299,162 3
3. window TPP 325,063 0
326,070 8
327,074 2
4. window TEHP 98,984 7
113,000 4
5. window TCP 367,1099
368,117 7
369,1211

7.5 Calculation result interpretation and presentation

7.5.1 General aspects

Calibration solutions (a minimum of three) are injected for calibration and analysed. The calibration shall
be checked for each analysis or a series of analyses in accordance with the quality assurance guidelines.

After the analysis, the quotient of the peak areas of the fragment ion trace of the substance to be analysed
versus the peak areas of the fragment ion trace of the internal standard (peak area ratio) is calculated
for each calibration solution (e.g. m/z = 330 for 13C-DDE and m/z = 189 and m/z = 227 for 13C-y-HCH).

For the visualization of the calibration function, the peak area ratio is plotted against the concentrations.
The calibration function is determined by a linear regression vpg =bp+a .

The determined coefficients are used for calculating the concentrations in the measurement solutions:

Vpp — @
P PFb 1)
where
P is the concentration;

vpr is the peak area ratio;

b is the slope;
d is the intercept.
© IS0 2014 - All rights reserved 13
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7.5.2 Indoor air samples

The measurement result shall be expressed in pg/m3 and is to be rounded to two significant digits.

7.5.3 Test chamber air samples

The measurement result shall be expressed in pg/m3. The specific emission rates (SERs) can be
calculated therefrom (e.g. according to ISO 16000-9). The result is to be rounded to two significant
digits, respectively.

8 Performance characteristics

8.1 Performance characteristics of the air analyses

Analytical characteristics for TBEP, TBP, TCEP, TCPP, TEHP, TCP, and TPP in indoor air and test chamber
air:

— sampling volume of 1 m3;

— limit of quantification (relative to blank) of 10 ng/sample, corresponding to 0,01 pg/m3;
— standard deviation (day-to-day precision) of 15 % to 20 %;

— recovery rate of the analytical method > 90 %.

For the breakthrough behaviour, no breakthrough of the utilized sorbents can be anticipated under the
standard concentrations of the indoor air or test chamber air for a sampling volume of up to 2 m3.

9 Quality assurance

Carrying out of multiple sampling is recommended. The measurement plan shall specify which measures
are being taken to meet the quality requirements specified by the client. In the selection and specification
of the quality assurance measures, the following questions shall be answered in advance:

— Does the measuring institute have a documented quality assurance system?

— Are duplicate measurements or comparative measurements (e.g. with other laboratories) to be
carried out?

— How will the measurement uncertainties be determined (e.g. according to DIN 1319-3)?

— In which interlaboratory test has the measuring institute participated?

10 Interferences

The described physical and physical-chemical properties of OPC, as well as their wide distribution, lead
to substantial difficulties in the quantification of OPC. It is recommended to regularly check each step
of the procedure to be free of blanks or carry-over effects. In case of doubt, the blanks shall be checked
prior to each determination.

The following interferences that should be avoided by the proper application of the guideline have been
found in the course of the development of the method and during the drafting of this guideline:

Relevant blanks and, consequently, carry-over effects are caused both by OPC-containing materials
(e.g. paper filters) and by the losses from adsorptions on the apparatus walls. For example, cyclohexane
is not in the position to keep strong polar OPC in the solution. When acetone/cyclohexane is used for
extraction, it can be found that up to 100 % of the available TCEP is irreversibly adsorbed on the glass
walls of the extraction or concentration apparatus if acetone is removed from the solvent mixture by
distillation.l4] Automatic extraction apparatus featuring plastic seals are generally not suitable due to

14 © 1S0 2014 - All rights reserved
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the OPC absorption in plastics.[4] Special care shall be given to the cleaning of the glass apparatus for
the sample preparation.

When deuterated TBP (D24-TBP) is used as an internal standard, an unidentified compound occurs in
specific columns (e.g. HP Ultra) by a series of house dust samples which appears at the same retention
time as D24-TBP.
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Annex A

(informative)

Nomenclature and physical characteristics

Table A.1 — Physical properties of the selected organophosphorus compounds

Group/Name | Abbrevi- | CAS No. | Summary | Mol. mass | Boiling point | Vapor pressure Note
ated term formula
g/mol °C hPa
Alkylated OPC
Triethyl TEP 78- CgH504P 182,2 215to 216 <13
phosphate 40-0 (1013 hPa)d (25°C)¢
1,4
(40°c)d
Tri-n-butyl TBP |126- Ci12H2704P | 266,3  [289 <6,6
phosphate 73-8 (1013 hPa)s (25°C)e
130 0,08
(5 hPa)d (50°C)d
Tris(2-butox- TBEP |78-51-3 | C1gH3907P 398,5 |200to 230 2,8 x10-7
yethyl) phos- (5 hPa to (25°C)i
phate 5,3 hPa)i <13
215t0 228 (25°C)c
(5 hPa)c 0,04
(150 °C)e
Tris(2-ethyl- TEHP |78-42-2| C24H5104P | 4346 |220 <0,1
hexyl) phos- (7 hPa)i (20°C)i
phate 210 <66
(5 hPa)d (20°C)c
2,5
(200°C)d
Arylated OPC
Triphenyl TPP 115- CigH1504P 326,3 370 0,2
phosphate 86-8 (1013 hPa)f (150 °C)f
247 1.3
(15 hPa)d (193 °C)d
Cresyl diphenyl cbp 26444~ | Ci9H1704P 340,3 235to 255 no data GC: 2 iso-
phosphate 49-5 (no data)c mers
Tricresyl phos- | TCP  [1330- | C21H2104P | 3684 |262to 264 1,3 x 10-4
phate (isomer 78-5 (11 hPa)a (20°C)e
mixture) 241 to 255
(5 hPa)e
o,0.0-Tricresyl | 0,0,0-TCP [78-30-8| C21H2104P 3684 410 13,3
phosphate (1013 hPa)e (265 °C)e
2,3x10°6
(25°C)c
16 1SO 2014 - All rights reserved
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Table A.1 (continued)
Group/Name | Abbrevi- | CAS No. | Summary | Mol. mass | Boiling point | Vapor pressure Note
ated term formula
g/mol °C hPa
m,m,m-Tricre- m,m,m- |563- Cz1H2104P 368.4 260 no data
syl phosphate TCP 04-2 (20 hPa)e
p.p.p-Tricresyl | p,p.p-TCP |78-32-0| C21H2,04P 3684 (244 no data
phosphate (5 hPa)e
Halogenated
OPC
Tris(2-chloro- | TCEP |115- CeHy20- 2855 [351 <13,3
ethyl) phos- 96-8 4ClzP (1013 hPa)i (25°C)i
phate
Tris(1-chloro- TCPP 13674~ CgH150- 3276 236to 248 <27 GC: 3 iso-
2-propyl) phos- 84-5 4Cl3P (1013 hPa)i (25°C)i mers
phate
Tris(3-chlo- TCPP |nodata CgHqg0- 3276
ropropyl) 4ClIzP
phosphate
Tris(1,3- TDCPP |13674- CgH150- 4309 236 to 237 0,01
dichloro-2-pro- 87-8 4ClgP (7 hPa)i (30°C)i
pyl) phosphate
Tris(2,3- TDCPP |no data CqHq50- 4309 not sig-
dichloro pro- 4ClgP nificant
pyl) phosphate as flame
retardant
Tris(2,3- TDBPP [126- CoH150- 6977 390 2,5x10-4 “Tris”
dibromo pro- 72-7 4BrgP (no data)h (25°C)h
pyl) phosphate 1,6 x10-3
(45 °C)h
6,4 x10-3
(65°C)h
Bridged OPC
Tetraphenyl RDP 57583~ |C3oHz408P2 574,5 =300 <1,3 data on the
Resorcinol 54-7 (no data)b (38°C)b idealized
diphosphat structure
© IS0 2014 - All rights reserved 17
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Table A.1 (continued)

Group/Name | Abbrevi- | CAS No. | Summary | Mol. mass | Boiling point | Vapor pressure Note
ated term formula
g/mol °C hPa
Tetraphenyl BDP no data |C3gHz408P2 692,6 no data no data data on the
Bisphenol-A idealized
diphosphate structure
a ABCR Safety data sheet.
b Akzo Nobel 98, Flyoflex product information.
g Chem Finder.
d Merck Safety data sheet 96, 99.
e WHO 1991, Environmental Health Criteria, 110.
f WHO 1991, Environmental Health Criteria, Heft 111.
g WHO 1991, Environmental Health Criteria, 112.
h WHO 1995, Environmental Health Criteria, 173.
i WHO 1998, Environmental Health Criteria, 209.
j WHO 2000, Environmental Health Criteria, 218.
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Example chromatograms for standard solutions

Y

650000 |-
600000 |-
550 000 |-
500 000 |-
450 000 |
400000 - 1
350000 |-
300000 |-
250000 |- 4
200000 |-
150000 |-
100000 5
50 000 | 3 116

0 |
15 20 25
Key
abundance
time
tri-n-butyl phosphate
tris(2-chloro-ethyl) phosphate
13C12-DDE (internal standard)
tris(2-ethylhexyl) phosphate
tris(2-butoxyethyl) phosphate
tripheny! phosphate

e B = T B T R A

tricresyl phosphate

Figure B.1 — Chromatogram of a phosphoric acid ester standard solution (low resolution) for

chamber air measurements
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time
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X
¥
1
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3
4 triphenyl phosphate

Figure B.2Z — Chromatogram of a chamber air sample (low resolution)
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