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B PRI IRy
d AP R AL TR IFF ARPRAZRY L RN A T
PRBFETRAREIRFLIEFE O HAMT RS LT EPT R
FRFRE PEPTHANESI L RET WERAFPEANEZCEFT
ZAHBF M A BBV ARL L HAME S REEET N AL
TP CEPTY 203 B8R SR FEREE AR AR LR
frip 2 L T HF ¢ w4 g 1 &+ (Volatile Organic Compound,

VOO) i 5 6 F3dh 2= chit 4 o

2.1 Ap Ly i &4 (Volatile Organic Compounds, VOC)3Riw%
VOC et 2 Fenmp i ® @977 2o B ALp B2 fiehd = & 44 5 enflig
4 AT VOC chRiFo p 2R ¢ Bx e VOC il Rk p 30 ade & 0 & A 2 3
= 3 & i [ (Lerdau and Keller 1997) o % & e VOC f»cifi’g 5 o < &g p
CEERTES =) i 9 RLRRZE R A o S & S I S EARGRI - § = E Y
WO EARY FAE PRI REEY O FIMRRAEZELNRER T
VOC » ¥ av BB s fipeg ar i k" KA Bk & VOC i ¢ &2 o
M2 5 s AR TR HIZF AL BERVEE 2 ER
BouRFALFETD Fang Rk (WA BTN FAR02£ 17
3 PEFZF % 1020000990 54 B2 THFM GBI T F L EHIE R
By? ZHVOC R Tdpte- ~F BT - RIETFA LBl T L RNT
FRWEEPF LT AR R T R F PR F TR Z AR
GRS X O B T I A A XS

WA G AP AP A THERTE PR R B PR F R VOC R

FREFEFOA  REFEENLF STERENY FAUR 101 & 11
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P23 P EFEFF 101010622954 FF 2 TP 2 F SFREC G T s
RIEFHF P EF 23 VOC tpMiEEE > Y RAFPF P EF S 112 4
LHEMF B 28 HEp » % 3 F (Benzene) ~ = # it # (Carbon
tetrachloride) ~ # # (= % ¥ ‘'z )(Chloroform) ~ 1,2- = % % (1, 2-
Dichlorobenzene) -~ 1,4- = % % (1,4-Dichlorobenzene) ~ = &% ¢ =
(Dichloromethane) ~ ¢ % (Ethyl Benzene) - ¥ 2 ' (Styrene) ~ = % ¢ Ki
(Tetrachloroethylene) ~ = & ¢ % (Trichloroethylene) ~ ® ¥ (Toluene)* =

F(H-F-8) Xylenes) =3 121 &4 o " R RITFHF B &5
2 g - pFE 2 A~ N5 0.08 ppm 2 0.56 ppm > - ) PFE AL - o] BER
EplE2 BT e - PR R BE -

#4 ® CNS16000-6:2016 %+ & % 2 =% (World Health Organization,
VHO P 2§ SFRTFEFHF R ELRI R AT L LTS
# iv & # (Semi-Volatile Organic Compound, SVOC) ~ 4L 13 # 1 & #
(Volatile Organic Compound, VOC)fr® 4% £ 3 #* & % (Very Volatile

Organic Compound, VVOC) » H ¥t &2 T & 4T

—_

. SVOC : 2/ (240 'C ~ 260°C)2 (380°C ~ 400°CO)F 25 it &4 -
2. VOC : #*8L/ (50 °C ~ 100°C)2 (240°C ~ 260°C)RF 25 it &4 o
3. WOC: A2k <0°C 2(50°C ~ 100°C)RFF 25 i &4 -

a4

REFH VOO » § 2 Fea & 0 % W3k %% (United States
Environmental Protection Agency, US EPA) it 54 Hr2 sk i- 5 5 fpfd iv 3
> & T A US EPAGRRE VL R F 7 it vt > i Ziea
FHAFRCER B2 ZRICEF(F 245 F R 2 F VR R &R
3 S B OB R 4E) 5 VOC -

Rp 2P 2gehz§ @ VOCIER (ha 19> % 5 B T(f fL ik )2
HRER2B2LEC TEAIEAP A ZF P VOCEARGDL 2 Rigira



EELHT L FPUBRE Y L 55 222042 o a B L A fr
EREEPZF(F FRRLIPMZF)AANHE LA TERFF A
BRI P VOO "L ena 45 2 IRk 22 2 T3 F P 8 13 1 £ 5 ol
S BBERT AR TR A A PRI T F Y F g
B & sk 2 — 10 DNPH /72 4 2 % »ac iR 4p & 7 0] 0% 4 172 (Frciatk
BEEE 2017)

22 1~2F®z 57 VOC kR 2 2477 0% 4

YEREE | AE AR S
Tter | BEFEY S BARRS 2 NIEA A308. 10C

Fte 7 ZFPAEFMEG B SRR 2 —7 4 | NIEA ATIS. 15B
SEFRE AT TR

Tt ot [ B Eg F GG R & PR 2 — 4 | NIEA AT22.T5B
PR/ F AR AT L g 1 R

o tw *7 B R dR s e ATdE g 15 1 & R4k | NIEA A739.70B

o+
=

Fte T | ZF Y RATHERG B &S — 7 | NIEA A732.10C

o tw *7 g B9 mikR T 2 — iagps it | NIEA AT06. 73C
I PES

Ttk | 2T %G M F AR Rl 2 (et s | NIEA AT18.10C
BE)

Bt |24 C F BZEAT &4 % 2 — 14 | NIEA AT05.12C
DNPH 474 4 2. % »cic it 4n & 47 ] 2%

& T P g e v RGPS 2 — 4= - | NIEA AT24.72B
3-4 A -5-Fifg -1, 2,4-Z ekt & 2

W p | R B gER R s — % L 250 AP % % | ONS 15676-1 QL0081
— B g BT G £ R AU

Rl
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ji L) FERZF %3N vppE e gt £ | CNS 16000-3 Q1007-3
o2 Pl E - A B ERGE

i FREF % 40T pE2 Pl —FpEcd | ONS 16000-4 Q10074
GERES

i N F % D IR 4L it &4 | CNS 16000-5 Q1007-5

(VOCs) ## 1% W v}

VOCEFhEReNT F %42 - >VOCH ¥ A4 5A%F P aiz2b? pi
it & # (Non-Methane Hydrocarbons, NMHCs ) ® *= 5 i& = >3kag it oo ¥ 5 48
AT V0C 4o F 7 F 2 FE -9 ¥R EHF V(s R LF &
Rt BEFHAN2 25 FRFT AP G VOCHAME G Pk irs L2 EE 7
AT AALE MG W L ¢ A3 T 8 RILACR ) F B SIASR T i
PEGE RO e A S S LA B E ey gl AR A

AoREP A g Ao @R AR EREE:E‘B;'/?\““’E@~JE¥ S REE K

HIVRPEPL i MM IR B B FREPFT R IR L
Foo Flpt a4 EHRB Y VOCF i 2 eng T 8- HawTy B o

2.2 AT Ed IS L

A

P VOC skimrg 7 384 d 2 2h VOC #rdt iz #h > Hep kB Ed p # € 42

%
8

R g S L N LT LR T

RIS TEAGAA R RREE G LR T

FREFFH LR RILF LG B PR R0 CFR Part 59

Subpart C : National Volatile Organic Compound Emission Standards)®

FoAATAR| B

SRR RIS IR T R RS S
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Wik IR i E ARG R 1 B R AR Sy R 24 i A
B A B P KR CR) ~ BAA] SRR L Rk S R EA IH T
EREEY BOR TR M HREN AR R RE YR R RZTERT
Yol R R~ B F s R ARG  pra AR - BABAH

W A 2013 BN B KA iRk R E(Lowest concentrations of
interest, EU-LC) e A ¥ R A 530 % P £ 222 i B0 3 fmﬁ# 'LCI en
P4 d w6 1T {76 (European Collaborative Action, ECA) #» “Zp 7§ B
B2 HFAGORE & Ay B NER R R SRR RS F

LCl Bt & 57 b2 b X298 %  SEP I PR HAHT - T

Penb R o wP I EHE BERE 2 2 RS NBMERA U RS
REIL 5 i PR L0 s bR MEHith PR L | § ABB iz M4

o RBABEEEEE L 2 5 (ANSES) ¢ gk 2 * v B2 A A 57 VOC # %



Product category

‘r_"OC{cnm?_;it
imit {weight-
percent V%C}I

Air fresheners:
Single-phase ...
Double-phase ...
Liquids/pump sprays ..
Solidsigels .o
Automotive windshield washer fluid ............
Bathroom and tile cleaners:
Aerosols ..
All other forms ..o
Carburetor and choke clearers ..
Cooking sprays—aerozol _...............
Dusting aids:
Aerosols
All other forms ...
Engine degreasers ...........cooooiieicieieiiiena
Fabric protectants ...
Floor polishes/waxes:
Products for flexible flocring mate-
NalS e
Products for nonresilient flooring ...
Wood floor wax .......oecviveiiieiiiinnns
Furniture maintenance products-aerosal ...
General purpose cleaners ...
Glass cleaners:
Aerosols ..
All other forms .
HairSPprays ..o e
Hair MOUSSES e
Hair Styling gels ...
Household adhesives:
ATOS0IE o
Contact
Construction and panel ...
General purpose ..o
Structural waterproof ...
Insecticides:
Crawling bug ...cc.ooooeieiicee
Flea and fick .
Flying Bug .o
Foggers ...
Lawn and Garden ...
Laundry prewash:
Aerosols/solids
All other forms
Laundry starch products
Mail polish removers ..o
Oven cleaners:
Aerosols/pump
Liquids .o

Shaving Creams ...

70
30
18

35

75
18

35

75
75

10
20
25
10

12

&0
16

75
&0
40
10
15

40
25
35
45
20

22

B85

[4)]

Bl 2.1~ 285 A &2 VOC £ & (74 &k : 40 CFR Part 59 Subpart C)

WEEE 12" LAFEU-LCI &> p wdiravr & 5 2016 & 12 * { #7avk

o BREHRE-LCI &4+ 45558 > 255 0 0

FH

&7 frig

FRAEFAE T LT

ARFHEfL Y FH o PR AR FHEBVOC AL 1245 F FE g

VRS TR TR AR~ T AR Z FRAR RN PP BRI fadg o~ &



E e e > 535 111 A2 R2 VOC 7~ & R 24 F i3 GEL sk
~ Yo

AR E? 2P RELEF A2 V00 AR T VRS A L DR 2R
BT EERRE T T S TSt AR RTRG R ORR T R e T R
PRITRARF R AWAE & Aok P BRI S B - BFA
oo epE kLl R Y R W % 4 (urea formaldehyde foam
insulation)(Hines, 1993) > d ** A TR p brg £ » F KE = > #frratz 4|

SARPEEY O RFRIFI A b RES R H 2 3E
ReY g RA T AR BT AR R R A
TSR R YEAY HEF T A EREPAEEY THERRH o

o

FLS A aEa v A R Al

ZRAMHY 2 A P R EY B RPERER g K
BHFhR Y R RGIIEF RS AS LY 75 LG gy £
Pz fliggec o RF I RFE S22 pME A 5o dep & JAS(P
AR BB 2EH A L FI-F4~ 8 fced #f 4 5 Super E0-E3 ~ SjiE+4
WATE B~ B 2B BRI B AP SEHMTRIIR

BIppscfRZ A7y 973t 03 Ao oM B A DAY o BE R
FIETFE OHFEFEF P ES 2 T FERACTF LT R S PR P

2R AT BEHETTHRE > ARFEN M EL IR FESTERE A2
PEREN T REFFRA
PEFEFRESL S PR Ep FFHEEL 0.08 ppm(- )} PEE) BT 2 R

B4 0. lppm> BmEFe 1012112 23p8F2%

=

OREESHEIP ZF ST TSR EAE T O R R T F R BTE

THW TR FAIE S TR e AFHRL £ o
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222 BRI PZF ST OEEHE

country year issued value comments
Australia 198228 0.1 ppm 120 gg m™ short-duration
20067 0.08 ppm 100 gg m™3
Canada 198770 0.1 ppm 120 g m* action level
1987 0.05 ppm 60 ug m™ target level
2005 0.1 ppm 123 g m™> 1h
2005 0.04 ppm 50 ug m™? 8h
China 20037 0.08 ppm 100 gg m * 1 h average
Denmark 1990%7 0.15 mg m™*
Finland 20012 30 ug m™? s1
50 ug m™ 52
100 pug m~? S3
France 200873 50 ug m 2 h (proposed)
10 ug m™ long-term exposure (proposed)
Germany 1977416 0.1 ppm
Singapore 1996** 0.1 ppm 120 ug m~? 8h
Hong Kong 1999 0.025 ppm 30 ug m™> level 1 (8 h)
0.081 ppm 100 gg m™? level 2 (8 h)
0.3 ppm 370 pg m™* level 3 (8 h)
2003 0.025 ppm 30 ug m™? excellent
0.081 ppm 100 gg m™ good
Japan 19977 0.08 ppm 100 peg m ™ 05h
Korea 200472 0.1 ppm 120 pg m~* 8h
Norway 1990210 0.05 ppm 60 ug m™ 24 h average
199921 0.05 ppm 100 gg m™> 30 min average
Sweden 2000 0.08 ppm 100 gg m? adopted from WHO
Poland 199671 0.04 ppm 50 ug m™ category A: 24 h
0.08 ppm 100 g m™3 category B: 8—10 h
UK. 2004208 100 g m? 05h
USA (California) 1991217 0.1 ppm 120 g m™? action level
0.05 ppm 60 pg m™ target level (ALARA)
1999203 0.076 ppm 94 ug m™ 1 h (acute REL)”
2004 0.027 ppm 33 ugm™ 8 h (interim REL)
2005*"% 0.002 ppm 3ugm™’ annual average (chronic REL)
WHO 19872 0.08 ppm 100 g m™? 0.5 h average

® ALARA = as low as reasonably achievable. * REL = reference exposure limit.

AL e @ "Formaldehyde in the indoor environment." Chemical Reviews
110, no. 4 (2010) : 2536-2572
ERZABREFHAL D Y B2 T AT (pg/m'/p ) KEERST AR

$2(0-7) ~ = 2 (0-65) ~ % PR(35-570) » T|#A A~ &4 (1500-3400) ~ » B & B2

&

(17,600 2] 55, 000) % - # e 4 FabdrF £ £ & < (Godish 1991, £ M2 &%
I+ 2000) ©

%23 ~EREEFHAS P Y BT FEAcF (ug/m'/p ) (Godish, 1991)

faa "R Acd pg/m'/day
- A 17,600 — 55,000
HoA LA 1,500 — 34,000
BB 2,000 — 2,500

US kS 1,200 — 19,200

oAk g 240 — 1720

11



(ks v REidT S pg/m’/day
e 260 — 680
b1 LT O 400 — 470
7 PR 35 — 570
SH I+ <240
e 0 — 65
¥R & 0 — 7
PSRz p @ ¥ 2 AR TR it &5 @ T H R

ERIRE =3

PR o

224~ FHPEFE B S P LAt R R RE

BA BT AR FHATU L BRI 1 8 P A

B e s X+ | Class i =
% CNS 1349 | st 3 52 %% | F3 1.5 mg/L
& e F2 0.5 mg/L
CNS 2215 Fl 0.3 mg/L
g
CNS 9909
p oA JIS A 5908 | JISA 1460 | Fyeve 1.5 mg/L
JIS A 5905 | # 38 32 % | Feiededk 0.5 mg/L
EPES Fyedeysys | 0.3 mg/L
% B /4 £ | ANSI ASTM PB# 53 |0.09 ppm
= A208. 1- E1333 MDF ¢ #% & | 0.11 ppm
2009 ~ ANSI BadE
A208. 2- HWPW & % | 0. 05ppm
2009

12




&
R EN13986 EN-171-1 El < 0.1 ppm PB, MDF, P
E2 >0.1 ppm W
EN120 El < 8mg/100g | PB, MDF, P
E2 < 30mg/100g | W
EN-171-2 | El < 3.5 PV & =
mg/m’-h
E2 < 8 mg/m’*h
L GB18580- | GB18580 El < 1.5 mg/L | % &FH#&
2001 (9-11L) E2 < 5 mg/L %
E2 /B 5 %
G
GB18580 El <1.5mg/L |%E&FH
(40L) E2 < 5 mg/L & o
E2 /F 5 4
Y
GB18580 El <9 F R
(7 3 5 mg/100mg OB
) E2 < 30 K
mg/100mg ® - FE2 R
CAE A
£

2.3 LHERF I L LR R GTR
B AT i &7 UAZZ ARG R G ERER AT H YR
I G R EAITEPLS  bRTR RE 2 AP F RGO RH] R R R T

B ZAERPBLFLE R GE AT AR RME  F AT T2 GREFL
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AR A - AR L PF AR Tt ARTR SRR SRR
FERE*RG VELAAMPAEEG T RIRG R AN R E TS
NERBP O EERRTENOEE LA AL G F LT R T fE6 2
BR-NUIEGRYE SRR EFHED KT DR GER

WHO &%t Etz b=~ ae ~#H 35 T H T (Hazard
identification)~ % #% ™% (Exposure assessment) ~ # & ~ &M 3% (Dose-

response assessment)% kb ' #4+(Risk characteristic) °

REMEER

Ji&l@ﬁﬁﬁ'

oy - =
l

]

JRU I 4% P

Bl 2.2~ ER 'G5 FiE
FREHYF Y FEFV0C L &Rk %% 7 (Lim, Shin et al.
2014) g P R B RIRE CEECERW A E CFERA 4T B E
e d R S A S 3 AR AR RRR] S W pefrRERE 30 B kAR
HE s VO 475 P 5 F " F 2 Ffos P FR A 77 ¢ L 45

Fr&E? A VOC kR TR kBRRZ S80 X EREFGS AE R &

T

()@ 25okh (7 F e Ffoo 7 F) e BRET o FRHBI Y BH 2R
Bk BB (0 - 3.2x107) » Bk (0 - 7.2x107) % 2 o 2R Brcfefeni A 7§ s
e Ffes T ¥ afk e 2 HI AW 7.2x10°-37.5°15.5 5 £98 % 5° 5.3
H® g g AR HL 5 1LOXI07 & Bk ¢ o ez 7 Fen Al 5 0,23
20,036 20 % 2% Ao Y BRI 0 E 2 Y 5 23844 51 V0C
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AL UEATE IR TFE B Y VOC 2 R G ART RiE- LK
Rk B VOC chiz B b %22 o
Lefebvre 473 % #I2 A F0u 2 itk B@ @ pEened e & & 2= (Lefebvre,

Meuling et al. 2012) » »45end F* @ FEE S S ARFE ~ LR ~ 5 30
¥x %

-

BB B ARG R LACEE R R F LY AR PR 5 g
TFCUMRRZABNGE P F AR AEASUE LRk BHE LR
Sy L AR ST

>z

KERBENZF Y S APENLE S
bR AR BP0 R AT Lk b

o
FIp A E* Rk Gy R SRR EFP T BE(R
Fhe 200D B R LR E PP AP REER GITR 2T
Fgoe xR~ i AgREE ASTM D6670-01) 4 i8] ~ BSR4 =2 2. VOC Ik &
ZHATRFER DD RARFBS ARG E N 2 Y D AU S RS L ATk
Bgad o g PR RS A2 2 B T ip (DB KRR ‘& -4 1 B 5 dp
0 BTEX 2250 it 2 T 398 4 dp i A28 & TR (HI = 0. 0002<1 ) »  fE2 3%
B h G R L FARET RS 2 B R % 1x10° (Cancer Risk = 9.901x10° ~
6.536x107") @ suiE 2 Ak 2 1Y ¢ pE2 KA % (Cancer Risk =6.536x10
DEF -

W BT - R (RO 2000) 77 A o e MlEe Rl 4 0 B
EACRL R RBL G BEEE T MREFNS R FRRFNS BB
FARR AR BT R ) AR REFT R P REEET R
WATTFEEZ R R D NI R A SRR R A RER G A
4.55x107" ~ 8.2Tx10° 2 B n A - F 42 2 B b 'k o

PR fg—%&rﬁga‘_,’—é ’

e R Ll LE VIATE SOk S oy SR ey

4

R B R R FICE) RBR A RE T 5 2 R R R TR T TR RS
RE MG CEF RS TES S G MY ALEERLF T F
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z

T"*

NELAE 5

o

EER% A EEHEFRDLEY EURE SR
RELGTRP EFLiARITRA IS L EF T A A RLEBITR TR
Gk m AP ERIE Y URE S U EE L AR R PR B R T
AR KT 2 2 VOO & B A 2 4 iE BRI T g T F)pt v
FE2 G 3 FEHELT A~ T
? g &~ F 4L (Inchem > 2009) :

L SR

# < ¢4 : Formaldehyde » Methanal - Methylene oxide > Oxymethylene >

Methylaldehyde » Oxomthane ° Formic aldehyde

A+ 3% - HCHO

&+ F 1 30.03g/mol

CAS. NO : 50-00-0

PRk RS FHEF A L2823 5005 #2-19.5C 3 2-92C -

#F % 6.3Kpa (at 38C)~ %A 1.067 kg/m’~ 2 3>k~ P REF R ¥ 8T

S 2 B e R A

1. 10 &2 F344 ~ &5 - %2> % %> 0-0.7-2.0-5.9-10.5 2 14. 5ppm
(0°0.84-2.4-7.1>12.6 2 17.4mg/m’) eh® FE6 -] /% -5 X /i¥ » £ 4
21l R HERAI DeBpERLy BF -

2. M 32 Bz F3M4 ~R5-2> xH>0-0.3>2.17 & 14.85ppm (0 »

0.36 2.6 2 17.8mg/m’) 2 P FE6 | F/% > 5 % /ikr » £ 28 B 7 o %5

EERJ i chiedpms §25F o (Inchem > 2009)

3. ™" EEZEF lbppm g2 1@ L 5+ v B (Charles River CD rats)

£ 2261 C5TBLB/F] /| B> % v B | 6 BUASFLA 55 o A 4 ik & 3500 4

16



L

7 # (Tidal Volume s TV 5 - 288 p & - s ot § ehE > H L3540
P s AR e ) RV R AR 2 CAS B EHE R -
(¢ B%ixF > 2009)

4 MR RGBT pEAOR U005 mg/m o A R R
FBMHTIR TH" LB FHE D 3 mg/m P chE &%

<r
A~

P BT M sl > @ Bak™ ZRPIH 4 o

(Sa]

'fi’gﬁﬁ”"“ﬁ = Jlmg/m nﬁk@._wiifﬁ"ﬁ‘f g1 B ﬁ%ﬂ’ﬁﬂ%f‘?‘ﬁiﬁ

B pCzEM MERE > HDNAF > >RNAK S B % o

NS SRR RN S E RN N EREEL BT R
Bh o BOVFEE TRE G b o F TR R G o A S Rk AL T L

b B R ﬂ:IR.oiir%é%;fké_%“ﬁé‘}%@,@%?« v F B 2-3 % WE B4R o

7. “d RAHB &L mE e pE (3] ppm) & #E (10-50

F_k

ppm) ¥ i FPFEE eF Sk Senflges 4 oo BAE T pE (A2 100 ppm) € F
ReEE o Al s vk s g S R FIERE A= o

MOERfT s A s e i (ADME) ¢

EMEA & = pEag o 32z 2w 4p i 7 30 (EMEA,  2007) o 4243 ATSDR @ g+ d =
oA AN R R E N o P AR A SE N P P PR A T e -
EARSAT T EET R AR R K AR R T RRAEIS S AR IR e e

BORES VUL fEAS Z F R g eEeap pdigB el o (ATSDR, 2007)

ERBIEERE F L

ES
3

Pr@r PR g HR AN RES T ERNA L Fp XY g5ldr

ERERCR & Lk SR B AL o 9 AR B AR e (e

17
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AR e
AFEP BB ER GBS AT B R BT BT R A
N SE N

KRB e B 3 2
TRET A J MR P BB R AT g ¢ o (TARC) -7 BEA M R KRR
W% - & (Group) @ H|477 FEH A M E R %E 5 3 K ER OREE - (TARC
2009)

BARVOC 2 & 4™ £ 9757 > A W VOC 2 R4 58 ~ A Sg4p B 5 2

18



v ® A
[ARC
2 = S
R A KEAR B A TR e o i LR
o -
AR~ ]
# | # | N
0
£ EAl KAR ]
Lo~ kgF 8 43 fephi it
A 4 e kg kRipEke SHEPF
g—v;}écﬁp.j:, vgﬁ ) BR ’ﬁf'ﬁé‘f’l‘:}'»?\%'rii ’
H oo GF o xE Kar»RBAaLIY &
a0 FF i ERTE E4 M TIEA KR
oo BER o frieds g mmt Yy R &
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1. Edpex ~ 38
RA R F R
LR -0 o R
L2mmites (&
EPEHgT it
i F ) 4
v s THT LR
ax (d 2 d kY o

Bk T g o i

oAl 5k sufrd %
(BpR > 84572 3% >
PR PR A Bfa% ' e
Fo)>ied $3 84
RAL A RmEp
x o (Hardman -
1996 )

2. &~ JlilEea
A ke T BAroK
¢ kR ¥ 200-500
ppm ¥ 6 i A
4 %% 1/1-000 -
(Vigliani EC-
1976 )

3. #1472
TR (o 10 &)

P g R R
EE NS - SRR
4 T AR FHLT
B8 o (IARC > 1972)
2. % B5i 5~8
R/ 5 X/
o kEHE 4490
ATppm ™ » MR %
ARR e doie b
JE o Bk BAE 15-
3lppm T Al HF MR
Aedm 2 BEEOO
ppm:’ ABHEHS
/R D R/ E P
T A% 756 ] pF o
FIRA B e g

U R mre BT

SR g P A oo
(ACGIH » 5th ed.
Cincinnati » 1986)
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EFELRENE O K
BRREFZET
(320-470 ppm) ° B~
R o A N
©(62% ) B = AR
i (35%) frv mre
o (32%) 2 i fm
Rt (21%) 0 2 18
EN AR T R
P120B 48R
iR ¥ o - B
7= o (Savilahti

M- 1956)
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QUOZUS( T AU Y

V-17-001

> ARk E:

1. wEexsc /i o dowge 3
Ferd R qc g o T ph
fostid 5k sl i
4rgg & o (USEPA :
Hazard Summary-
Created in April
1992 ;
January 2000)

> REa

Revised in

R F o B

> EaF:
B SR
LMo~ v FHY FRAY
& ks (ONS) ehi
Fodd it~ 3§ g
B QR L RS
RiEPorfrs » £ B
e F@ A RRA
Y TEE X e
o B Rk
A 400-2200 ppm > 7
~8 /% -5
ToRF6m R
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2. % #% = 200ppm
ERT € ERpPE
¥ o % @& 100 ppm i
8 pEIIAR A D
Tl r G -
(Cleland » 1977)

3. — 1 20 # Bk

LRBFEL LR
#4424 (ATSDR :

Toxicological
Profile for
Ethylbenzene -
1999)

SRR OFE Lo B

2 3
-2

e

T
7 REER
400ppm186 * % 33+

frEhTmd g 0§

iéﬁ(‘ét o
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16 &= 9 f2ex » e 0
I
EF RRET e
ey 2 9

2 - (OH 45240~
1634 - 2007)
ZB*H%#E 100ppm
H-"3%->1275
/AR5

BT H D HET

70ppm * = -

S sm 4 ks
E\‘ \E:IQIFHB &

v R R
PRty gL
R R o AP 2
Tow LY MHAiE
SRBEET R G
150 ppm £ =

L B AR A

¥oE
£ 435 o (DHHS

Eﬁﬁ E"ﬁ‘]‘n
ATSDR> 200 7)

>

T EHERERAL

1000 > 1500 > and
2000 ppm ¥t= ® ¥z
JPE S B TP OB
fo g ps (GPT)~
g pe (GOT) -
-6 - Ak (M3
f= (G-6-PDH) ~ % &
g & e (10D) -
supes & p% (LDH)

ok kB R pE e

Ao

™

=

D ¥ H A hsk Y
TERE R BRE L
ERY RN ¥
LR

(Hayes > 1991)

% Sprague-Dawley
CRL0EEGEB
0> 100> 200
800 mg/kg-day & 4
90 = > Rz fAHE

T R3S

Ly

20720 > 19/20 -
17/20 > 4= 16/20 >
2+ B FE5 207200
18/20 > 18/20 > Hr
17/20 > 7= F B &
Fef R FE R

v n’ﬂivg e B A E &
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PRSP REEY
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4 ARLBF o

AFF ML
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B(% &89
# £ 3.3-200
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2 o (NCI/NTP TR-
327 Y86) 2. F* 5
Ames 35k > R EEE
(L8550 89) A
£ 1-1000

UG/PLATE » 2% R &
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1985)

S5 R

o
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>

LR A kB
800ppm & 4 = -] B >
7 LB B ool 4

Ko H e AR
i ke PR o
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R
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K r k3 #E

0; 255 50 100
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%552k FR
FOREALAR o e R

ek ) Bt X
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’7‘74]?4 o

e (A
(CONTI » B> 1988)
RAFZR 85

FAMEM ey -
P < B AMES 5% >
&%+ TA1535

STRAIN » < 387E 4%
RAT » LIVER - S-9-
AROCLOR 1254 > % %
T

Xﬁ:

Iy

o

ANHTAX-2

9-LV7-G6

# #% 1000ppm #% =
FALEESEF

& & # 300ppm A% =
LS S W8 )=y i d
A% 0 e @ 100ppm A8 =
TR AR
(Verschueren> 1 9

83)

Sprague-Dawley + &
(Fel2828) »
) P& f 2 LCH0 &
4330 ppm (95% 1% #F
W B 4247-4432
ppm) > 1R L o ¢
FF Jeg reskd mT
*fr“ it 3 E S B/
w14 xR a g
T ¥ R e R
% > (WHO > 1997)
Sprague-Dawley * &
(Fe282R) %
# 0 3 2000 ppm #8
L N Y ¥ X
SRR EE Y
Fe e 18 2 R
CEN I N T

TEQRRRT EE
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B o WG 5T OREE
¥ 5 o (WHO »
1997)

> LTRpamy 1L
Bl% % % 3500
ppm8 B -] pF > i 1
6 BFIRE F
AR R

> BRBFEL I ARER
#=- "% 15096 ppm
B - E o FEST
+ BB A8 TR
B i b o Al
LRI ¥ g B
PR E IR i
£ 3 4 o (DHHS
ATSDR - 2007)

2.4 Tty it £ 3 3 BRI

A E TR PR R A RIR RS 2012 Eorid 22 Y OBER N % F BORHC
F-EF 7E 5 2 R (FIAM-pwp v2. 0)#fe 5 # + Bicg st ok &2 (Hybrid)-
B BRHE i E ZFEFFHES BRI RREFRFFREDINZF ST
% %~ % % #-7% (Indoor Air Quality and Inhalation Exposure, IAQX v.1.1)-

Mz 4k A >RFPT LR ¢ (National Research Council of Canada, NRCC)#Z

|4

g% p 7 F @t (Indoor Air Quality Emission Simulation Tool, IA-
QUEST v.1. D et = AR £ 2 B¢ 3 WG PP Fomip gt > w97

®F SRR G F RO Atk s E Tl i £ RRURR R
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A S EINUL B B
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BTG o RRT R AR L RIS
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=1

P I 'f‘\fj\—% 2 ﬁ}fifﬁ’”q r:"—i—a}%%';;’—ﬁﬂ ﬁkg "1?_
L E RN S &
Rt
R A D R - AT G FCRRAFRERR > BT
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AN S C RS =Ry

=3
s:\_f‘»_

TN TS PN TS

"V

&b %= (Risk evaluation) iz ¥ #3n 5 LB &

% ~ +7(Risk analysis)® s

rEF R

5\ Z i B FIAM-pwp [AQX v. 1.1 [A-QUEST
v2.0 v. 1.1

#* e ATm-TE OATHR-TE SRS - S&ERES-F
TR T R Y IR SRR
fe % » + % (Determinis i#A~ T HA| & F %
BB R 3 tic) = 1 B S A
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S
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BE-®RiFIE
41 R &P 7 pEZ B b e R
4-1-1 f3ieE =
4-1-1.1 A4 " FER R 8 - 2 B P DG IS

#-7 ¢4 Matthews(Matthews, Hawthorne et al. 1983)£2 H & ¥ % 1983

i

\

EOE DN e - TR YRR R M RN TR BEREIF IR
ARG HE- PR RO (NERBS)

g TR AE - FROERAT T A AN 4] AT

[PrEzp k] =@z bR+ 7 fFE o Bt F X L6 H#/ G F F X
R) S
H >

REE N EA: mg/m

vAEE bk A mg/m’

PEEH G ff ddcd : mg/m’ch

2
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D
=1
=

— 2, -1
. ¥ :h

®
]

3

5% :m

g
=h

4-1-1.2 B R & RAR KT #58 (USEPA 2012)
BEAT R A R EREEE(REAR 238 25 CriRAR 45 & 50
b OPFEERL AR R 0 SEE R AR BN BT URE T~ SRR R S
BB PR AR R o
BRI s o 2 202
[ﬁﬁ@%@hﬁ@%%&kmaﬁ?%ﬁﬂ * 4.2
35



R: B RN
H i+

2K

BRI N30 4.3

[i8 B fen t ik i |
1+ AR 4B R — RHEIBR)
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BE %
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EVF TANA AL T RAERED SRR DM
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(BRI ER]=[RisER] X BERSE D FF 4.4
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SRR A RA RE GEHTR TE AT WM
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[ e meaka] =7 mEies ko ka]xe 4.6

PEENER LR Y RAFHEROER > AT RT R RRE

k: - = %1945 ehid & F #ic(years )

t: PR (years)

Tk zdd sp"ERLERHMGE - FLEHRTE 1.DE R

Tk 50,462 #H3 X RH IR T E AT FHP

412 B s b G
4-1-2.1 35 50 = Btk R &

TR Wt 46484 A B - B AR 50 E eh EER R Ao T 4T

(1—e®M)x[" pERRAREER] X 47
k

[50 & %4k 7 gk i | =

¥ =: mg/m’-50 years

4-1-2.2 % & L & p % & & (LADD)

u - - P 12} ﬁ%f’é:&(LADD)F Vi ;'J 2};\,‘ 48?“_2;

[P kR X s F g Xk BRER
WE x&6

LADD =

;4 4.8

H
LADD: mg/kg/day
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v oAk B mg/m’
e & om’/year
% B PR cyear
e kg

2 & days

[PpeES0# Rfnik k] = [P RER] x R@MREGOE)  F » 258 4.8

7 E 49

[ 7 fE 50 & % 4%k A | x oo ex

ME x2 6

LADD =

Bt MR R E TR AT R

4-1-2. 33 5 RBh &

Rk 4 = LADD X & Jg4l & %13 (CSF)

2. RO AL F F13 =0, 021 (mg/kg/day)”

;149

7 4.10

¥ - B 225 RBpAGEIT 20 £ X R LMK T FE ZRBE %K

10 g Bk R (BC) %3 5 Sl h %o B SR G n M E 2 3 R

BRI AL AT R VRN - SARBNEERE CRBP T € ERERE
KBk =EC X H =REBh ‘& V4,11
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Sid
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\?ﬂ
@

EReNE TRRR

e RBb ' = RRAS T Xk /(M E x 1000) X412
eex o0 20 m'/day

< .60 kg

vAEH OB %= 6 x 10° (ug/m’)’
EC=["MER]IXEBFE X RBEF X ERDE/E 4 *4.13

H >
% % P :h/day
% B ¥ :day/year

F & 9 A cyears
B ROB AL F]F G g T R

4-1-2.4 % FE A F5-%5 ¥ + B
Bb IR AR o BN A S rlcdh A K2 F S A
£ ACgIOF R LRI R ARRIESY LERRLF AR (B RRG o
2412 )0 2 ERGRITEIAE FRE L - Tk oo d AR GG EARY TR Y
2 LSRRG S P A A e m B AR RiRdolidy A PR
WA A BB 2t it Fa BEL G Gt e B o
FEE M ZE FRET U e A dren i e+ B2 (Monte Carlo
simulation)- @ * FH + REEZ A I AL 0 7 IED BAHA T Sk
BES IR DN E S LI RAF TR AL R G DT 0k ¢ e (o F

50 F 4 i) & b UUE (% 05 F A ) T 4R 4 B4R (Monte Carlo
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4-1-3 A &3P~ 3k (PiF)
A P Glcar s .4 Jolliet et al. (Jolliet, Ernstoff et al.
20010) 778 4 RAAITMN - B EHF A Y RS aim A kG I ant b

BB ER - RS RRET SEASEA RS EA B E BT

|

BBLEE AU ARL bERR R AU S Bl AR EEG PR
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_BASDEI RBREXDIH G cinpfE
A& p

41



4-2~ FE U EER G SHCK T

4-2-1 83 2T hH A G R AE X
"k ARk 482 (Chamber ) #2872 (4e ASTM-E1333 ~ ASTM D 6007 - 02 ~ EN
TIT-1) ek M B3 F TR R ~ #§ 57 214 (steady state)=®

FEER » AP ER T A SN AR BFE A5 R iE oo

5 kAt F x 45

R L

. ¥
(o mEik | = X 415

Lo FOR-LoG fF A A 5 4 7] (product loading ratio) i 0 H
=5 m/m’

H i

v Rk B mg/m’

H =4 % kit ¥ mg/m’-hr

2
.

S
=1
=

i

e

& :h_l

)
4

EREREAE o

4-2-2 ARE ik
4-2-2.1 ~#/p AT 2 WEE: 2 2 ONS &8¢ (CNS
1349 #3& &4 ~ CNS 2215 #=5% # ~CNS 9909 * % & &2y )
8 prentR 5 F3(1.5 mg/L)~F2(0.5 mg/L) 2 % F1(0.3 mg/L)-
LBl E T F R ReE R &2 W ASTM-E1333 ik

CETERENTRERR P o
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e 5N
A
[ASTM E1333 &2 = i jk & (ppm)|
= —0.129 + 0.471 & 4.16

X [CNS 4538 = i 2. 38 3k & (mg/L)]

Y A

[ASTM E1333 1% % = ;% jk & (ppm)]
= —0.039 + 0.161 3417
X [CNS #5-3 = 2 2 453k & (mg/L)]

1 ppm= 1.23 mg/m’

kg2 /‘Jr Que et al. (2013) (Que, Wang et al. 2013)% « @& *
AFRFIRRBOERSFEEZFIRRP O RRAREF LB LD A
PIG I BARE 2 2 (JIS A 1460-2001) 7 2 2 B~ A kdcd sk 46 2
i (ASTME1333-10) & | " FEik A& o f 3+ 54 CNS B8 2 %% p &
2 RS R e PR ol o S R BN < Al AR R R E
i (O $=0.5~ f 45 =0.43) et B i S H AP B AR S

0.946 - @ ¢ B A& G e 4 O3V AR Hov < ARk R 2

(B F F=0.5~ f 4 5= 0. 13)edp b 120 5> H 4p B %8R 5 0.995¢

i PR (ng/m):

A/ & B F3 F2 Fl
Sl 0.7103 0.1310 0.0151
LD A 0. 2491 0.0510 0.0114
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Fr 2N A 15 B E PR T FFE 5 4T F (mg/m’hr) 5

A/ % F3 F2 F1
iy 0. 834 0. 154 0.018
YRR 0. 950 0.195 0.044

4-2-2.2 R B RE L 00 EN 171-1 f4is%& a8 = 2K
2 El £5(< 0.1 ppm (0.124 mg/m’))% E2 %% (> 0.1 ppm) > # 7
¥ oo A AR iR o wE 0 EN O 1T1-2 F 84 4727 2Kl
%2.(3.5 mg/m-hr) % E2 % (8 mg/m’-hr) > B|12p ¥t i
ey 0 % FAREN 1T1-2 4238 2 % cndicdp i 4% = EN 120 534 55
(Perafator)i# ek & » f dE4E = EN 171-1 ek & - @ EN 120 7 34 %
ek R3S El (< 8 mg/100g) > Pl Z #& 3 EN 171-1 ek
B oo

g o5

EN 171-2 ## EN 120
¥
[EN171 -2 #5382 kA |

= —0.23+0.15 x [EN 120 &% = ;* }k & (mg/100g)] " 4.18

PRk
[EN171 -2 #5382 2 )k & |

= —0.96 + 0.38 x [EN 120 {83 = ; & & (mg/100g)]  :* 4.19

EN 120 ## EN 171-1
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[EN171 -1 58~ 2 kA |

= 0.005 + 0.012 x [EN 120 3 = ;% )k & (mg/100g)]  + 420

l’z‘%:hié)’%: Salem et al. (2013) (Salem, Zeidler et al. 2013)%
AV Z PG R R EE Y RS o 4 B RSS2 EN 171
1 ~EN 171-2 ~EN 120 i& = €8] - EN 171-1 » =5 3 @ lz& ~ EN 171-
2% EN 1207 36 Biplse o Ak B endp et » B d Senfp i %
TR E0.93 7 Ahd BAKEKE AR Raphl GER 2 0.77 -
3 2 EN120 22 EN171-1 B &0 % 3% P £ %% Risholm-Sundman et al.
(2007) (Risholm-sundman, Larsen et al. 2007)% 4 rif s 4pg v
RS EF VR EN 120 ~EN 171-1~ & p & JIS Al460 228 > &
& JISA 1460 = ;2 » %] EN 120 2 EN 171 chdu o 4717 3| cnff %

& #(Salem, Bohm et al. 2011) -

e T EN 171-1 4cds& 2 5 7 gk R (ng/m’):

R/ AR EN 171-1:  EN 120 EN 171-2; EN 171-2;
BE % E1/E2 E1/E2 El E2

iy 0.124 0.101 0.303 0.663

PR EsaEE 0.124 0.101 0.146 0.29

For N 415 B E P L T fFE o dedF (mg/m’hr) 5

ok /3 EN171-1; EN120 5 EN1T1-2 ENLT1-2
BE % E1/E2 E1/E2 El E2

Sl 0.124 0.101 0.303 0.663

PRk gaE 0,124 0.101 0.146 0.29
srod SYENITI-T AR 2 2 ol f S f 5081 FM R R B @A EAp
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4-2-2.3 * WF: ¢ 7 GB18580 (9-11L)14 % GBIB580(40L) - #* &
FYUBIHERZ A LEPEFEFE RIS BB 2R TR ®
(< 1.5 mg/L)% E2 #%(< 5 mg/L) - ¥ ¢35 GBI8H80 % 3t % B~
(Perafator) » 2 £ Rl sk P2 7 ZRGEAFE S > R
Z_E1(< 9 mg/100g)% E2 (< 30 mg/100g) - E1 £ %+ & fig * 3t 3
RS ENVER N, R B I e SR £ I L K

# 3% 3 GB18580 wATsF a2 “TIF Pk R -

R A A
GB18580 s 3d gz Fiz 9-11L # 4 T GBI85H30 hdzzdmk 482 :

[tz ER] = —0.011+0.149 x [3yic% B (9-11L)EA] 5 4.21

GB18580 s3iz% Fi2 40L # 3 1 GB18580 o 4cid & 482

[ ciask $02 kR ] = 0.025e0282X[HAITHE Fi* ik & (401)] ;4 4,22

GB18580 7 3¢ 3 B~ % 1 GB18580 ik 4xiisk #7:2 :

[itscatsk do2 kA ] = 0.059 +0.021 X [7 734 32 kA | X 4,23

Ti%i}fié)’%: Song et al. (2015) (Song, Cao et al. 2015) % 4 1
TR RHEC FREBFE SRV FE BE T AP EFE R R )
Aul i e fE R RS E PR (9-11L 400 # B ic g B~ 730 5P AR
B faiz ) o B IIehh i o N (GRAGES% H2 vs 9-11L 400~ 734 5

BOARRE A8 R A % % 0.909+0.949 2 (.84 -

4 T GB18580 4tz a2 4 " pEik B (mg/m’):
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R/ iR GB18580- GB18580- GB18580- GB18580-
BE % 9-11L ; El 9-11L 5 E2 40L ;5 El 40L 5 E2
BEE 0.2125 0.734 0.038 0.102
R/ iR GB18580 GB18580

BEk 7 3% 5 El 7 3tx 5 E2

i ]

v aga 0,248 0. 689

12
For N4 15 B E R T FEE g A AT F (mg/m’hr) B

R/ iR GB18580- GB18580- GB18580- GB18580-
BE % 9-11L ; El 9-11L 5 E2 40L ;5 El 40L 5 E2
BE 0.2125 0.734 0.038 0.102
R/ iR GB18580 GB18580

BE % 732 5 El 7 3tx 5 E2

Bt EeE

i 0,248 0. 689

12

7ood 2> GBI8580 whATida ik = 2 il § I ¢

FE R e

4-2-2.4 % W%

RE_ 1 PR S %

% F ASTM-E1333 54838 » 372 47

PR EYE 2 A E & HWPW) et iR 5 0.09~0.11 -

0.05 ppm (0.11 ~0.135~0.06 mg/m’) -

For N4 15 B E R T FEE g A AT F (mg/m’hr) B

/s g n R e

PR RS

AT L
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WA EF 0.129 0. 260 0.032

HFF iR Bim B FRERPE N ELIFEHEDE W et al. (2003)
(Wu, Li et al. 2003)* S %I ys> A REF BEPERDTR > 7 7
TR FenBcdpo # R 0.35~3.32 h T mE s L A w5 17T 2 107
ZRE(Ap® 2002) R £ - EAWEN TR 0 ERS B A BE L
BRR O FHEHBFIAEAER AN BEEAF T B RIIFEFE 2 A FOT
P F 55 143 AR AT L 0.2 2§ F#H 5 0.06~1.85 h'e
BT 0 AR R AE | BT 0 F ke T 297 o RS E R Wu et
al. (2003) =% § g ik 20 T HERDFE Rl e 7 1300 R F AL o

AT RERET A2 B 3G k(G AT 2002)

B E AR ¥ F T dk(=0/ =
EZABRMEE 0.5 TR IR ET RN
EEx-aBMAE 1 [
EF-_aBMPAY 1.5 Bk i@z 2/3 -
EZZa RMaE 2 FERFd Bt Ly
T R 2 AP SN
FEg oo BB 4P e
B Z_
1/2 -
RS S SE T RS SRR T LIS RS Y S E Y
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LZFE(A): BEE

|
(9

HECER(L) i

400 5.00 6.00 7.00 8.00
fr= 0.06 = 177 7 EE=E 1,07

@41‘#‘;%_‘}7\%;&&\#;{,{@

|

4-2-3 7 B R
B3P RS - BEH - ORGSO TG B BAAREN - BESN

e ¥ = %G S L BB B L E R SR Bl R

el

PIRK T 2.4~3 38 « FIt 2 P HE

i e
MEFE3LTE09 23 a2 o F gt RO RS B AT A F D% 5%
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EZHE(A): B

|
(9

FRA(N) 73

0.00 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000

12000 13000

5%31.70 = 95% 99.00 7

Bl4.2 - 7 FHMHE2 5~ F R T H
FEE B REE AL ALV R S KGR
30 ~ 40 T 2 2 R EATER B RE DA o
4-2-4 R xRRE
4-2-4.1 1‘;‘%—1?— >R ,@E{

a5 1510220~

o e B A& (T (0) B () (%)
ASTM E1333 25 50
EN-T717-1 23 45
GB18580 23 45

4-2-4.2 s Bz Pz Feag R &8

T REE AR HRPBGHRE R 2013) 0 4

e

=

Ak
M2
2013 & = *
# 14.0-35.0°C) ~

S eI A ,__}_-% 11 B Exs
cES A
:5"J,ﬁ o U@"‘* JFE/.W_E,% it "1{9:]5%}?'&5 20124}{,

4z gy 0 BENLTFY KR

BR
RAE PR GIEF (T3%) @
SR

cHEBTEMN S PEIEER A SG 25,2837 C (4

PR ERE S 70.9% 9.4 % (428 31-97%) -
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RRBI AT R HEFEA7
T e iRt £ 0 298, 243. 7

LN (BEEE

|

HEERRL) i

28600 28800 29000 29200 29400 29600 29800 30000 30200 30400 30600 30800  310.00

fIE 0.00 E7 15 208.20 | EEZR 370 =)

4.3~ P ERZPBFAH XK TRE =K

BRBFATRL VAT

TioE e iRt L 70.949. 4

LN |BERE

|

HRR(N) i

4400 4800 5200 5600 6000 6400 6800 7200 7600 8000 8400 8800 9200 9600 100.00

Fy 70,90 = EEZE 040 B

?]44‘ /ifi ’I%‘ ’4’\# F_g]




4-2-4. 3§ RIBR AR Thik
v‘}?&?ﬂéﬁ: EiRE i BkF S 2> - 5 Berge et al. (Berge,
Mellegaard et al. 1980) 3 & fam = P et B - et kK 21984
# % 8 (ASTM, ANSI and Composite Panel Association (CPA)) » 3#
R B 222 28°C~iRA& 30 2 60%ni5 0t fhdics B 5 R R 9799
2 RR % 0.0175 ¥ - = ik#ici Myers (Myers 1985)#m: 3% » H 4c &
kp 1l BrARFHE 40 B2 B HPEGT R H T EF ) licdy - 2
TR OERRF L 20 2 40°C BAR 20 3 90%2 B o fai ThdlicA W R
B 8930 % R Thiic 0.0195 o »+pt e RSP FIRA 0 AR

#* Myers #& etk o

BRI G 8930
BRI ¥ 0.0195

4-2-5 %I 2 X R Y

Versa (Versar 1988)** 1998 # %1% Wk = F hdp 2 ¢ » 121 396 B 5 B 0 ¥7a
B0 Bt BR P HOENTIRLE R L 2,92 # o BB BN
FE-BEFAEFE RO KERADL Y L F IR F:?Hé)'iﬁ’ﬁ -BER
T EE R A Aok EAHBYA S RO T UIER G L3
Bt e kX %EP»}*L#B &> 4ok 1988 £ Versar 3F 4 ¢ #iitit e 27 7 B3t
L E 0,273 2.58 #72 % o Matthews et al. (1985)% 4+ @& * L fd e & o 14
(G~ BRSEFE - HFTEF)WHF F 0.4~ & 23°C~BAE 50%:ikdt
WEHREEEE R &R BRBEIOL R L 102 & o BRI EIE S LY & dk
FRERFH A 0. lppm PRI F PHEHE L P €53 0.62 1 1.08 &2

=

B L RS PR AR A RE AL RPN L 152
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JEZE o Ft A3 F ERL R I L F % Sl 5% p A o TR TR

G R ILDTA) -

i
%13

: 2P

[
STk
ot

iy 3

1.5 & «ug % #F #ick: 0.231 years’

# g 5 ¥ #ick: 0,462 years'

FE BT R K AT

%52 95 & =:0.231 2 0.462

AZFE(A) |Ez=EE

#|
«

HEERRL) i

&=
0180 0210 0240 0270 0300 0330 0360 0390 0420 0450 0480 0510 0540 0570 0600 0.630
fir & [0.050 = 5% 0.231 B 95% [0.462 =

Bl 4.5~ P pEX %82 #8554 # % TH

4-2-6 A HE B 2%
4-2-6.1 % %P5 I 3K

- FERBRT RO ESFIISE ST I L E LR
gt N REGE SE - s B * 2 hdpk > AW 50 E o P
DAV EBERREDEZAE - AL ERE - TR OET AR -
Al - g NS0 E o AR R DG o VORI S
HAE L BB b SR iR Y 0 2008 Eeh s - K

ERLERHY (A2 o 80X w2 8m 2008) 33 B B30
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hEBRER SRR - AF D FLLOREPOFEFT P L 13,4 ) BF
Bp i l4 1P BpEFalits gpapERLp s b8 8 EKp
AT B FarE AR A5 0.5 2 0.4 ) PFF; R apER G
122 10 proFpt v @or— A XA PRI E o 7Y g p 2 7
P AR S AR A Ep THE A RN PR 13,6 ) B

0

LERBR S o

F BPFRRTH0#

4-2-6. 2 #Fwx 5
RFER: SFE 2w Fidbh %2 ol ®m ¢ <« 2008 &
LA R NAEB AR RPN ERE S LS p T ad § R
YR T L EReY AE R BR EES BEL E

PPFER AR - s E A (F4)20 % 64 kT g 317, 342

m’/day o & & 1T paet e £ L 6314, 5£730. 0 m’/year ©

SR O O i I

TioE B4R X 6314, 5+730. 0
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|

ETE(A): [FEE

FRA(N) 73

e

400000 440000 480000 520000 560000 600000 640000 680000 720000 7,60000 800000 840000

45 6,314.50 = == 2 |730.00 7

Bl 4.6~ e 2 50 % R TR

4-2-6.3 W £
RER2 SAAE 2L SRk %2 sc ™k ¢ < 2008 &
o E - AN ER SRR - R E A (T )19 2 64 K
€Tz L8 L 61.65+41.99 kg ¥ 5%Z 95K A rerRB E A W 4

45 % 85 21 o

WL TR TN EA TG

5% Q5 F A im: 45 % 85 2 7
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ZE(A) [BE

.
«

FRA(N) 73

=
30.00 4000 50.00 60.00 70.00 80.00 90.00 100.00
5% 45.00 = 95% 85.00 7

B4 7 -HE2 307+ % TRE

Ad fenii et 104 & f 5 2 & A (P e 2015) 0 B4
T3od 5 80,24k ML R eonficdid 3 S A AL T AKE PIILE
RERR T 10%5 &> iRk £ 508,02 -
FhRPFLFTRLANEAST

Lo SRR £ 02927342927, 3 = (B3k - & 365 %)

ZFE(A): | B =z |®

FRA(N) 73

e

2000000 2200000 2400000 2600000 2800000 3000000 3200000 3400000 3600000 3800000

45 29,273.00 = EEEE (2,027.30 7




4-2-TEp P EEFFER

é)gle'}ﬁéﬁz ¥ M 3#%%4 > Lin and Yao (Lefebvre, Meuling et al. 2012)% |
177 B iz B#s(0 ~ >21 & )b pEk & > ERITIHk AR FF 5 1~129 ppb » Guo
et al. (Guo, Kwok et al. 2009)51]%};-6 BRATEE R SA 100 B iz
Pag VOC R B B> A ® FEeriia #FIER Ti5@ 2 % 4 5 87.1+£ 8.5 ug/m’
NI e prenlicdR AT E R 2 ] ISR AR Ly PN RG S
F P34 > Wang et al. (2010) (Wang, Huang et al. 2010)E #|7 % 23 < §
PSAT SR kR AR PRE L AR 585102127 &2 % AR T
Feerik B T30 5 18.3 2 18.7 ug/m’ » A& 50 ¢ RIBR P fEang o T35

FHER L 18.5 ug/m’ -

ENTREFFIRRBIT AT R L HEY A
TR L 0. 0871+ 0.0085 mg/m’

EZEA) | ENFBESERE - HAVE)

#|
«

HEERRL) i

0.0640 00680 00720 00760 00800 00840 00880 00920 00960 01000 01040 01080 0.1120 0.1160
firE [0.0000 = T35 (0.0871 B EE22(0.0085 =
a B 2 7
W49 "mzp R ERZBFT L F R TH
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4-2-8 7 FER AL

PEEHANAET AR ARBIE S ATIFEE LR A o RFPEIRIAS > Ry
£ FREF B g P < (IARC) 4 47 (IARC 2012) @ 7 FE &+ 475 9@ HaE
Mg s AFRZE S L m (ARG BT RCERERT D
(Kawanishi, Matsuda et al. 2014) - A FF > 5 » " BFAREDN X7 + &2
DNA ¥ £1; efooh foseod £ fls > &2 3 I 6 DNA o5 5 (4 DNA 4.5 4% 2% DNA- 39
FRm) o Flt b 300 aft im F 8 Jo b b R B R A T iR
B i o FUt ¥ EEenied {08 5 A e & 4 R TR A KR e A k(T 4
R RIS AN TP AR IR a2 A B &

PRFIRFpAF REEREEF B G4 o

FREFFRGFNTF 5 [RIS(Integrated Risk Information System)
(IRIS 1989)% +4r £ ~ i B & OEHHA(Office of Environmental Health Hazard
Assessment) ¥ 7 Kerns et al. (1983) (Kerns, Pavkov et al. 1983)% & &
e B3 kg i RS EFHELF M GG B FRMEHE ET

FESPTCRA T+ R Il TR T

4 o fh B
5 TR AR B 0%
Fe D Rtk R

# 4.2~ Kerns et al. (1983)# 277 g~ &efe ks % 7 %2 Hog s & 5 iy

A

% &% %% £ (ppm) LodgoE R A R OREFAS
(mg/kg/day)

g 0 0/156

9 ) 0/159

58



5.6 5.6 2/153
14.3 14.3 94/140

EEE Ty 0 54 £ Rk FF ¥ E o Benchmark #-3% s9#-# (Benchmark

dose modeling)it 7 &M oh §E ER Al F 2 B 4o T BlATT o

Multistage Cancer Model, with BMR of 10% Extra Risk for the BMD and 0.95 Lower Confidence Limit for the BMDL

T T T T T T T
0.8 F Multistage Cancer
Linear extrapolation = —~

06 B

04 F B

Fraction Affected

02 F E

0.1

dose
10:38 07/10 2017

B 4.10 ~ 12 Benchmark dose ##8® e PARBIN IR EBEHELF B G-

" AR R A 500,021 mg/kg/day
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4-2-9 & &P~ 8 (PiF)x® 2

FACETRER S A8 L0 Y EE P S SRS S T LN LT X

ATETERFRELE

Fedk P pEATe A SR at Bl S R (E e 201D R AT R 4 & RAe 1 A
et P T RERR 2 BBPE S & F Pl 5 5 10% - Salem et al. (2013)
EFAPIERZI AR R R Y RRRAFERET R AR VR Y BAR
AR SRS B2 R PGS S DL R S SRS
W F T FEA A S 1k 10% -

¥ akde? FEeant b Salem et al. (2013)EF A7 ¥ T W iTeipp P 2 ¢
BRSAFESRET A s P P R RS 2 BT RSk T R P
d 7 FERATE Bt B 0.2 %o FIt P H BT AT B b s

0. 2% -
Eo R B ERL 02T AT iichid s £ 5 50x 0.002= 0.1 ke= 100
g
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4-3~ %% 2%
4-3-1 % &|#= 7 (Case study)
B s - ATHEA EAEAR (WDXH) = 80%41%223 cm 4™ Bl 4. 11 #7
T A G 156 W - SR R LR oH R P R RS
Pl B 6 AR h ONS #R3 (F3)(<1.5 mg/L) -

B 411~ s WamR i i o

NSRS SRS RIE I L. S T N W A S ]

tkyt

fo

PR F o~ E R E ) RREE TN T BEER T # T B (Monte Carlo
Simulation) o ##t 10000 % B 3| ens # F % 40T B 4. 12 277 - 7 ED PN 7 fF

sk B T e 5 0,19 mg/m’ o
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10,000 & R 9,921 B8R

0.07 700
006 600
0.05 500
5 0.04 400 o
0.03 300
0.02 200
0.01 100
0.00p T T T T T " ' ’ ' ) ' ) ——q 0
040 030 020 010 000 010 070 080
mg.m3
b B E{E(C): [100.00 % 4

B 4. 12~ 05+ Bk 10000 R g p 7 IRA kRS T A F o T35
®:0.19 mg/m’
BT RGN SRR RRSIEF T FEER SRD > 1 F R+ B 10000 =

B AT 254w T R4 137 FREERDTIEL 0.4dng/m’ > 5 A58

T S RS ' s s JUESE 1] Yo N NS R I e 34 RN A5~
/_3:‘.}?.’]‘4& rER 2 l%. T eeipd B F Fli - /?ml i—’j/.xtzv_/,{%)i R il@’ﬁ(ﬁé‘%}fﬂ/;
Al RR B cnlfec o
10,000 &5 SRR 9,882 28T
TR R IR R
0.08 800
0.07 700
0.06 600
0.05 500
# g4 400 B¢
0.03 300
0.02 200
0.01 100
0.00p ‘—‘ : . . : ‘ ! ‘ ‘ . ] : . ; — 14 0
420 100 080 060 040 -020 000 020 040 060 080 160 180 200
b= BEEE(C): [100.00 % 4

B 4.13~ %+ B 10000 cchE P "REEERRESERZBI AT o
T 0.4 mg/m’
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BTN EHRIRPLRDPFOTR P BERRS N o iR 414 977 0§ 7
FEEREPIFEEER 0.4 mg/m’ P > € 15 50°% (sink) 2 S en i B F P R R
Mt o drBRLEED L LA A8 0 PR ER] NS 2% FE0

ok BERLEEH I E S A QE 20 EF ] A EIFRE o ARG BRI LR

W5 1,55 3 &g g o

0.45

—3
04 —1.54F

_ 035
(a9}
£ o3
ab
£ o025
i
i
B 015
T oo
0.05
0

=

Bl4 142 %P 1523 EHFP " BERDEE -

BB A4 FEERHPFRRIM A2 FEI - 02T HFERE  28H
folr EE Atk S RIE B BRI T E R - A k- FAZEY 50 &
ik B & A& p m%%;ﬁﬂj (LADD) & 4@ 4.15 #t+ » T =iE 5 (.0044

mg/kg/day » % 95%4 = LADD & 5 0. 0129 mg/kg/day -
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10,000 & R 9,865 2T

LADD
0.08 800
0.07 700
0.06 600
005 500
# o 200 B
003 300
0.02 H 95% - 1290E 2 200
5% = & 286E-4
0.01 100
0.00p — : : : : ‘ : ak . ——q 0
1200E2 -BOOOE-3 -4000E-3 0O000E+0  4000E-3  BOOOE3  1200E-2  1600E2  2000E2  2400E-2
mg/kg/day
b FEEE(C): [100.00 % q |-

~

Bl 4. 15~ 05+ B 10000 - A - ZR 2@ P 50 #2ch? It b &

e

Pk @B E (LADD)# 5 ~# - LADD T 32 & 0. 0044 mg/kg/day ~ 95% LADD %

0.0129 mg/kg/day °

B fs 14 LADD 3k 14 9 pp2. RO AL 5 0. 021 7 # 3 4c B 4. 16 #77 IR B b " A T o

TiaE 5 9.3 x 10° » 95%4 fehig 5 2. Tx 10

10,000 =5 ERRH 9,865 28T
Cancer Risk

0.08 | 800

007 700

0.06 600

005 500
=004 a0p X

0.03 300

Tz L 05% - 2 708E 4 2t

5% = 1.741E-5
0.01 100
00— - : : . . [ ‘ 4 0
“3.000E4 2.000E4 1.000E4 2711E-20 1.000E4 2.000E4 3.000E4 4 000E4 5.000E-4
b= BEEE(C): [100.00 % 4

Bl 4. 16~ 2% + B3 10000 - 2 Ak - P 2 F 9 50 &7 BERBEHP T
AT KBRS TIOE S 9.3 x 107 95% Bk s 2.7x 107 -

64



FHXR- A k- AREPZEPEp L 136 BHEE XS p ek BHE
(LADD) (& 4Bl 4. 17 #7757 » T 32 5 0. 0029 mg/kg/day > % 95%~ = LADD & %
0.0084 mg/kg/day = ¥ fiE2 RBAFTIHE L 6.2 x 107 % 95%A = RER &

5 1.8x 107~

10,000 =58 SRR 9,969 ERETR
LADD
020 2,000
018 1,800
0.16 1,600
014 1,400
012 1,200
il a5
52 0.10 1,000 13
008 800
0.06 600
95% = 8.387E-3
0.04 400
002 200
0.00p ‘ ‘ . " - —
-2 000E-2 -1 000E-2 0 000E+0 1.000E-2 2.000E-2 3.000E-2
mg/kg/day
| EEEIE(C): 100.00 % 4=

Bl4. 17T~ %+ B3 10000 - X i fE P 2 F(13.6 ) FF/p )7 fg8 &
FAEp EBEHE(LADD) 5 » # -LADD T 32iE & 0. 0029 mg/kg/day ~95% LADD

% 0.0084 mg/kg/day °
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10,000 23 P ] 9,969 DEET:
Cancer Risk
020 2,000
018 1,800
016 1,600
0.14 1,400
012 1,200
i -
sz 010 1,000 15
008 800
006 600
0.04 95% =1761E4 400
002 200
0.00p ‘ - _ q o0
0.000E+0
| FEFEE(C): 100.00 o q =

Bl 4,18~ % + B 10000 - X @ fE P 2 F(13.6 ) FF/p )7 fER &

RRBABFAF o T 5 6.2 x 10°~95% XA %5 1.8 x 107

EY - AL RE N ZFA3.6 /P ) RE chi r R s (5-50 £)
Tz 5 O5NA aRRR G AT A 4l THRFARPBERE LT £ T
FOR R R iR 50% 0 2R A F 95%A 2 KRR R TR L 28%

# 4.3 pEnig * R (5-50 £ ) 0 a2 = T2 5 5% A e FERIER &

R R R TR 5 95%A 2 KR b %
5 3.1x 107 1.3x 10°
10 5.7x 10° 1.6x 10
20 5.9 x 107 1.7 10°
30 6.0 x 10° 1.7 10°
50 6.2 x 10° 1.8x 10°

FI* SR A AT 0 T ﬁiﬁ%l » %‘i&%zrfaﬁg?]:': bR A ] - R R

T B R o KA LR 4o 419 977 o ATk B 0 B AR Sl
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SR E BRBREZREUF - UR BEEHIRGS)REE S FREEENT
%35, 1% TR R RA P EH S (21.9%16.7%) > e 510 & B o~
TRBRARB R GRS o MFSBFT LG D12 o BB R E (-
4.9%) ~ EFEH(5.9%) ~ 2 (2%) ~ F e (-1.5%) ~ 7 T EEik & (0%)H A

MR b G nE R E A 4 o

EHEEERE
HIEIE: CancerRisk
400% 300% 200% 100% 0.0% 10.0% 200%
FEEE [ 1
FERE L _16.7% |
£ A20%
58 b g4
BE L,
TEE 20%
_ £ 15
ERTEERAR ‘i
B 4. 19 ~ #5555 S8BT R R "R AR R A 1T o
4-3-2 A &3~ H#(PiF)z 3+ %
Wt A i Glc(PiF)23 8 s 3 ate E st g aopri @ * 50 & -

CEFRR B0 ET A BT Y AR G B 2t d 0 H + B 10000
S50 £ RME A R BAE B F A F 4oF 4.20 #rF 0 T155 8021 mg o 4p o
98 ge AR A ERPRIALFES0 2T A d TR 0.2%5 B
AR B e FER 3 100 g FI 2 78 A 5odk o~ ik PiF= 8 g/100g
= 0.08
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B 4.20 ~ 23+ Bra 10000 050 £ R AEE A R BAIR S A F

4-3-3 2 )T EEF B ERR %

A R R Sz 0 gk 008715 0.0085 me/m’ B #g o B
R B L T0E > F PN 45 13,6 ) P R A S A E 2
2605 E -+ B 10000 = end &5 L& p & BAE (LADD) A % 4ol 4. 21 1
7o TioiE 5 0,012 mg/kg/day » 95%4 = LADD 4 0.018 mg/kg/day o t3 1t
SORALE 0,021 37 @IIRORR % TI0E 5 2.5 x 101 95%4 KRR & 5 3.8
x 107 s rede £ % ik B (OEHHA) #7223k 08 =50 b & (unit Tisk)(6x 10
DCE =5 (ug/m) Do R e BEE T T R RERARS B ug/m (TR P
2P A ERER 13,6 ) PN TIHRER G S 2.58 x 1070 RS I E

RBAS T e R @R b g0 LB H ]
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Bl 4.21~70 27 ez p ¥ FORRE > 0T LADD 5 0.012 mg/kg/day » 95%:h
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A-3-4HFF P 5 F S FTHRERRBE &
e Fam 101 & 11 * 23 p ArckE S %RF T3 ¥ 1010106229
BRATEREIMZFSTHRES "ppa- PR EE S 0.08 ppm K ET 0.1
mg/m’ e F A E S Ry BRI AEBHF L T0EF parazd 451360

B R R Ak R E 2 A A 4 B 10000 K hH L E L E D kA

w:l«,\.

7|2 (LADD) & # 4] 4. 22 #771 » T35 LADD % 0. 014 mg/kg/day » 95%4 i+ LADD
% 0.02 mg/kg/day - %k & T 5 2.9x 107 ~ 95%A iRk & 5 4. 2x
10" e &40 £+ 528 & (OEHHA) #7222« 8 = K&k % (unit risk)(6x 10°)(H
Faug/m)) ko pa e BTk RE 100 ug/m’ 2 F B REER S S 49
ng/m (FpE prazd 2 EEF 13,6 1) VAN THERER % S 3x 10
Poll A B RBWFh @Rk thiE o LB Y o
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B% =20267 o
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B 4.22~ Tz p ¥ FERE >TSS LADD 5 0.014 mg/kg/day > 95%eh
LADD % 0.02 mg/kg/day °
4-3-5 v gt BHR 2 T T FEOR R B
LS - SnRERA Y ARk R ATRAER 0 A0 Y %o

TOREFARDEGHF A F R - EERER RS FIY A E R

Pk AT o LT R - AE P TEFELLREN 13.6 0 &

EORRR TR AT R A Pk e R o
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FHREHN A P46 FHFThT o2 § 005%A =8 L& L& p &
#HE (LADD) o izdgfe A2 ¥ R R G A #205 p o#E LADD 07 F
A RS 2 (JISA 1460 2 ASTM E1333) %7 * engdd o 3% 2
s o T OB ILY A AR R R R AR R BAE P B

F3 enfftf ™ o e BAIRSEF 4 6 F AR H S eI RS AR A o dp T F2
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A-4 ~ 2 5% 0 PEEL 2 MG P2 EE R R

AP FENFE L FREFY B2 8% FIL W ERERF RE P 9 et 2
LHFRF PP 2R AR NEHEL®HE ~PA S EFREY R AT
25 P RFSE RN AP e A RPER Y RS ] 2 V00 R Y
2 FpdRE o p A2 VOC 8 Z 4442 A 137 2 W W R P23 4
TR T e S VOO HIE R A e 0 d 3 A B VOC g o F
THEEE VOO R F LR 0 P WA 3A(F T F 9 ) p A
AF(PF e F 2P F~FOH)CHREL FRFBFELCIAIZSFTR - £
B g E 7w 22 VOCAE P 175 PR VOCs o REF 2 VOC kL £ £ > P
AEP R ABEMNEPNRE LTGRO FRPUPESZORE FLERE O
TR RE P B VOCHEEE R oo ¢ B AR R SRS E 25 mg/m’

PAMEF SRR i ye/mh

Aile | HEix iE2 /R

$
wE EU Commission Decision (EU) 2016/1332 of 28 July 2016
p A JTCCM EH 6 0 VOC gt B A %

R BIFMA/CDPH | ANSI/BIFMA X7.1 - 2011(R2016)

Emission testing method for California Specification

01350

RS AQSIQ GB 18584—xxxxA i B¢ LF 5 4 T2 £ £ Hi8#H LE

B 4.41 ~ & B VOC 4p M 4%

LA VOCHRE L P A AF A V002 ARG e b ARETRE £
Boo REE L RFIRFE Y VOCHRERE > g R BB ETL R 4o
EU-LCI(RE)~ 2P 24 6R(P &~ ¢ M=) CREL(EF) - k 5 T
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BRI TR B2 € PE I REFVOCLIZzPr 247 kR A &
Bendlcd HF Fiomfd o HFF P ARTE05 (/) ~?P B~ 2
B~ BRI 5 1/ 5 2 F R RS e (RS kR 23

(R 0.3-1 (m/m) ~wp 0.25(-)~ * W+ 0.075~

R 2 B

0.3(-)~p & 2.2 (m/m’) -

& B VOC 1% %

2

|2 g o
~ TVOC ~ TSVOC ~ 3% g4~ B v LCL 4= B2 L& »

E P 4T B R

H ¢

sv»*—%

BA)EEY R EHB(28 )12 2 | RE g ¥

BE(PEIE C AROTHIRIIFUR A B AL EYERHET 2

l{‘(l Mg/m)7 K‘T,E{o

Other furniture

Test parameter Armchairs and Sofas Office chairs items
Chamber volume In the range of 2-10m°®
Loading rate Product shall occupy approximately 25% of chamber volume *0.5-15m?/m?
Ventilation rate 4.0 m?3h 2.0 mih *0.5-15ht

Substance 3d 28d 3d 28d 28d
Formaldehyde - 60 pg/m? - 60 pg/m?® 60 pg/m?
TvoC* < 3000 pg/m? < 400 pg/m® - < 450 pg/m? < 450 pg/m?
TSVOC - < 100 pg/m?® - < 80 pg/m? < 80 pg/m?
C-substancest < 10 pg/m? < 1 pg/m3{per | < 10 pg/m? < 1 pg/m? (per < 1 pg/m? (per

(total limit) substance) (total limit) substance) substance)

R-value for LCI
substancestt ) <1 ) <1 <1

Bl 4.42~ WP 2 75 ¢ B FUEiRE

p oA

pAd -S4 @2 A E43E% ¢ o (Japan Testing Center for

Construction Materials, JTCCM)4*¥t:E 444137 VOC 2 i 3ciB#E (ZH 9> 6

B VOC *cdcid R 2L %) » B¢ &4 52 VOC 457 2 e AciR (7 5
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SPF~eF~Fe ) EHBEL VOO RRF A ST 2 T e
VOC & 4 » Tl & 12 TVOC £ ¥ 4] Rk 4c 3 B8 o B 8 4o F] 9557

Target VOC Symbol Standard value of emission rate
Toluene T 38ug!m2h
Xylene X 120pg/m’h

Ethylbenzene E SSOugszh
Styrene S 32pga’m3h

Bl 4.43~p 22 VOC &2 H 2 g £ &

X

-
)

N

-

s YR
=

BRI SR I TS ek N A S R S & P RPN TFERZRES

55

FRAT R R FE RN LR

)
Il
\\\?{r

Beis o A MK 5 RBATH

=k

T2 1 %] VOC ATtk -

F W73 2 4kl 2 &2 4 % 5 ANSI/BIFMA X7.1 - 2011(R2016)Fv
Emission testing method for California Specification 01350 > BIFMA
Ak PR A o K A 3R (CDPH) & 4 22 VOC 315 = 2 4 < £ L%
Ao FREEFEELVOCH TR EHFE T A F 51 0 5
CDPH 2 2 4wz 6] @ 71 3591 ( B 1 > (- B3 27 25k R ]
F_ % OHHSA = 2 2. # 1+ %% % & & & (chornic reference exposure
level, CREL)e— & » F]pt 3 A B G h "e 248 v vd *0 % RAFH7%
NI FEEEBRM IR AL RIS F R F 2 L0

R
PR RS A TR R 8 T2 £ &R 284 LR (GB 18584—

XXXX %\%xﬁv‘ﬁ:’?r}"‘%#%‘r;i¢fg BLE) H P A uHY -

o

~®E 20 e TVOC 4 2R B (GGEe T B)
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i PR (mg/m)
IR Rl <0.10
% <0.11
ik <0.20
SiFS <0.20
TVOC <0. 60

Bl 4.44~ 7 W2 55 ¢ VOC =L
AR A RS 2 VOC R B A
18883-2002 2 p* 2% F &) 422 VOCE p 112 kR E 1T 5 + 7T
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December 2016

Agreed EU-LCI values

EU-LCI Status of Year of
No. CAS no. |Compound 3 ,
(Mg/m3) | EU-LCl value | adoption
1 Aromatic hydrocarbons
11 108-88-3 | Toluene 2900 Derived EU-LCI 2013
1-2 100-41-4 Ethylbenzene 850 Derived EU-LCI 2013
1330-20-7
) 106-42-3 Xylene (0-, m-, p-) and mix of o-, m- and . i
1-3 108-38-3 p-xylene isomers 500 Derived EU-LCI 2013
95-47-6
1-5 103-65-1 | n-Propylbenzene 950 Derived EU-LCI 2013
108-67-8
1-6 95-63-6 Trimethylbenzene (1,2,3-,1,2,4-,1,3,5-) 450 Derived EU-LCI 2013
526-73-8
1-7 611-14-3 | 2-Ethyltoluene 550 Derived EU-LCI 2014
gg;??g Cymene (0-, m- ,p-,) (1-isopropyl-2(3,4)-
1-8 99-87-6 methylbenzene) and mix of o-, m-, and p- 1000 Ascribed EU-LCI 2013
25155-15-1 | SYMene
1-9* 95-93-2 1,2,4,5-Tetramethylbenzene 250 Derived EU-LCI 2016
1-10 104-51-8 n-Butylbenzene 1100 Derived EU-LCI 2014
99-62-7 - .
1-11 100-18-5 Diisopropylbenzene (1,3-, 1,4-) 750 Derived EU-LCI 2013
1-12 2189-60-8 | Phenyl octane and isomers 1100 Derived EU-LCI 2013
1-16 100-42-5 Styrene 250 Derived EU-LCI 2013
1-23 91-20-3 Naphthalene 10 Derived EU-LCI 2015
1-25 95-13-6 Indene 450 Ascribed EU-LCI 2013
2 Saturated aliphatic hydrocarbons (n-, iso- and cyclo-)
2-1* 110-54-3 n-Hexane 4300 Derived EU-LCI 2016
2-2 110-82-7 | Cyclohexane 6000 Ascribed EU-LCI 2013
2-3 108-87-2 Methyl cyclohexane 8100 Ascribed EU-LCI 2013
2.6 Other saturated aliphatic hydrocarbons 6000 Ascribed EU-LCI 2013
C9-C16
3 Terpenes
3-1 498-15-7 | 3-Carene 1500 Ascribed EU-LCI 2013
3-2 80-56-8 a-Pinene 2500 Derived EU-LCI 2013
3-3 127-91-3 | B-Pinene 1400 Ascribed EU-LCI 2013
138-86-3
3-4 5989-27-5 |Limonene 5000 Derived EU-LCI 2014
5989-54-8
3-5 Other terpene hydrocarbons 1400 Ascribed EU-LCI 2013
4 Aliphatic alcohols
4-1 75-65-0 2-Methyl-2-propanol (tert-butanol) 620 Ascribed EU-LCI 2013
4-2* 78-83-1 2-Methyl-1-propanol 11000 Derived EU-LCI 2016
4-3 71-36-3 1-Butanol 3000 Ascribed EU-LCI 2013
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December 2016

EU-LCI tatus of Year of
No. CAS no. |Compound 3 S ,
(Mg/m3) | EU-LCl value | adoption
71-41-0
30899-19-5
94624-12-1
6032-29-7
584-02-1 . .
4-4 137-32-6 1-Pentanol (all isomers) 730 Ascribed EU-LCI 2013
123-51-3
598-75-4
75-85-4
75-84-3
4-5 111-27-3 | 1-Hexanol 2100 Ascribed EU-LCI 2013
4-6 108-93-0 | Cyclohexanol 2000 Ascribed EU-LCI 2013
4-7 104-76-7 2-Ethyl-1-hexanol 300 Derived EU-LCI 2014
4-8* 111-87-5 | 1-Octanol 1700 Derived EU-LCI 2016
) o 4-Hydroxy-4-methyl-pentane-2-on . )
4-9 123-42-2 (diacetone alcohol) 960 Ascribed EU-LCI 2013
5 Aromatic alcohols
5-2 128-37-0 | BHT (2,6-di-tert-butyl-4-methylphenol) 100 Ascribed EU-LCI 2013
5-3 100-51-6 Benzyl alcohol 440 Ascribed EU-LCI 2013
6 Glycols, Glycol ethers, Glycol esters
6-1* 107-21-1 Ethandiol (ethylenglykol) 3400 Derived EU-LCI 2016
6-4* 111-46-6 Diethylene glycol 5700 Derived EU-LCI 2016
6-5* 57-55-6 Propylene glycol (1,2-dihydroxypropane) 2100 Derived EU-LCI 2016
110-98-5 . .
6-8 25265-71-8 Dipropylene glycol 670 Ascribed EU-LCI 2013
6-9 110-63-4 1,4-Butanediol 2000 Ascribed EU-LCI 2013
6-11 6846-50-0 |2,2,4-Trimethylpentanediol diisobutyrate 450 Ascribed EU-LCI 2013
) Diethylene glycol dimethyl ether . i
6-15 111-96-6 (1-methoxy-2-(2-methoxy-ethoxy)-ethane) 28 Ascribed EU-LCI 2013
616 | 25265.77-4 | 224 Trimethyl-13-pentanediol 600 | Ascribed EU-LCI 2013
monoisobutyrate
6-17 109-50-1 | Ethylene glycol isopropylether 220 | Ascribed EU-LCI 2013
(2-methylethoxyethanol)
Ethylene glycol monoethyl ether .
- * - - -
6-19 110-80-5 (2-ethoxyethanol) 600 Derived EU-LCI 2016
6-20* 111-15-9 2-Ethoxyethyl acetate 900 Derived EU-LCI 2016
) Diethylene glycol monoethyl ether . i
6-22 111-90-0 (2-(2-ethoxyethoxy)ethanol) 350 Ascribed EU-LCI 2013
) a0, Ethylene glycol monoisopropyl ether . i
6-23 2807-30-9 (2-propoxyethanol) 860 Ascribed EU-LCI 2013
) Ethylene glycol monobutylether . )
6-24* 111-76-2 (2-butoxyethanol) 1600 Derived EU-LCI 2016
6-25* 112-07-2 2-Butoxyethyl acetate 2200 Derived EU-LCI 2016
6-26 112-34-5 Diethylene glycol monobutylether 670 Ascribed EU-LCI 2013
Diethylene glycol monomethyl ether
6-27 124-17-4 acetate (butyldiglykolacetate, 2-(2- 850 Ascribed EU-LCI 2013
butoxyethoxy) ethyl acetate)
6-28* 122-99-6 | 2-Phenoxyethanol 60 Derived EU-LCI 2016
6-32 1589-47.5 | ;Propylene glycol 2-methyl ether 19 Ascribed EU-LCI 2013

(2-methoxy-1-propanol)
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EU-LCI Status of Year of
No. CAS no. |Compound 3 ,
(Mg/m3) | EU-LCl value | adoption
1-Propylene glycol 2-methyl ether
6-33 70657-70-4 | acetate 28 Ascribed EU-LCI 2013
(2-methoxy-1-propyl acetate)
6-35 34590-94-8 | Dipropylene glycol monomethyl ether 3100 Ascribed EU-LCI 2013
63019-84-1
6-40 89399-28-0 | Dipropylene glycol dimethyl ether 1300 Ascribed EU-LCI 2013
111109-77-4
7 Aldehydes
7-1* 50-00-0 Formaldehyde 100 Derived EU-LCI 2016
7-2 75-07-0 Acetaldehyde 1200 Derived EU-LCI 2013
7-4 123-72-8 Butanal 650 Derived EU-LCI 2013
7-5 110-62-3 Pentanal 800 Derived EU-LCI 2013
7-6 66-25-1 Hexanal 900 Derived EU-LCI 2013
7-7 111-71-7 Heptanal 900 Derived EU-LCI 2013
7-8 123-05-7 | 2-Ethyl-hexanal 900 Derived EU-LCI 2013
7-9 124-13-0 Octanal 900 Derived EU-LCI 2013
7-10 124-19-6 Nonanal 900 Derived EU-LCI 2013
7-11 112-31-2 Decanal 900 Derived EU-LCI 2013
4170-30-3
7-12 123-73-9 2-Butenal (crotonaldehyd) 5 Derived EU-LCI 2015
15798-64-8
1576-87-0
7-13 764-39-6 2-Pentenal 7 Derived EU-LCI 2015
31424-04-1
6728-26-3
505-57-7
7-14 16635-54-4 | Hexenal 7 Derived EU-LCI 2015
1335-39-3
73543-95-0
2463-63-0
18829-55-5 .
7-15 57266-86-1 2-Heptenal 7 Derived EU-LCI 2015
29381-66-6
2363-89-5
2548-87-0 .
7-16 25447-69-2 2-Octenal 7 Derived EU-LCI 2015
20664-46-4
2463-53-8
7-17 18829-56-6 |2-Nonenal 7 Derived EU-LCI 2015
60784-31-8
3913-71-1
7-18 2497-25-8 | 2-Decenal 7 Derived EU-LCI 2015
3913-81-3
2463-77-6
7-19 53448-07-0 | 2-Undecenal 7 Derived EU-LCI 2015
1337-83-3
8 Ketones
8-1* 78-93-3 2-Butanone (ethylmethylketone) 20000 Derived EU-LCI 2016
8-2 563-80-4 | 3-Methyl-2-butanone 7000 Ascribed EU-LCI 2013
8-3* 108-10-1 | #-Methyl-2-pentanone 1000 | Derived EU-LCI 2016

(methylisobutylketone)
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No. CAS no. |Compound EU-LCI Status of Year _of
(Mg/m3) | EU-LCl value | adoption
8-4 120-92-3 | Cyclopentanone 900 Ascribed EU-LCI 2013
8-5 108-94-1 Cyclohexanone 410 Ascribed EU-LCI 2013
8-7 583-60-8 | 2-Methylcyclohexanone 2300 Ascribed EU-LCI 2013
8-8 98-86-2 Acetophenone 490 Ascribed EU-LCI 2013
9 Acids
9-1* 64-19-7 Acetic acid 1200 Derived EU-LCI 2016
9-2* 79-09-4 Propionic acid 1500 Derived EU-LCI 2016
9-10 149-57-5 | 2-Ethylhexanoic acid 150 Derived EU-LCI 2014
10 Ester
10-1 108-21-4 Propyl acetate (n-, iso-) 4200 Ascribed EU-LCI 2013
10-2 108-65-6 | 2-Methoxy-1-methylethyl acetate 2700 Ascribed EU-LCI 2013
10-5* 80-62-6 Methyl methacrylate 750 Derived EU-LCI 2016
10-7 110-19-0 Isobutyl acetate 4800 Ascribed EU-LCI 2013
10-8 123-86-4 n-Butyl acetate 4800 Ascribed EU-LCI 2013
10-10 96-33-3 Methyl acrylate 180 Ascribed EU-LCI 2013
10-11 140-88-5 Ethyl acrylate 200 Ascribed EU-LCI 2013
10-12 141-32-2 | n-Butyl acrylate 110 Ascribed EU-LCI 2013
10-13 103-11-7 2-Ethylhexyl acrylate 380 Ascribed EU-LCI 2013
10-14 Other acrylates (acrylic acid esters) 110 Ascribed EU-LCI 2013
10-15 627-93-0 Dimethyl adipate 50 Ascribed EU-LCI 2013
10-16 106-65-0 Dimethyl succinate 50 Ascribed EU-LCI 2013
10-17 1119-40-0 | Dimethyl glutarate 50 Ascribed EU-LCI 2013
10-20 105-75-9 Dibutyl fumarate 50 Ascribed EU-LCI 2013
10-21 105-76-0 Maleic acid dibutylester 50 Ascribed EU-LCI 2013
10-22 13048-33-4 | Hexamethylene diacrylate 10 Ascribed EU-LCI 2013
11 Chlorinated hydrocarbons
11-3 106-46-7 | 1,4-Dichlorobenzene 150 Derived EU-LCI 2013
12 Others
12-1 123-91-1 1,4-Dioxane 400 Derived EU-LCI 2015
12-2 105-60-2 | Caprolactame 300 Derived EU-LCI 2013
12-3* 872-50-4 N-Methyl-2-pyrrolidone 1800 Derived EU-LCI 2016
12-4 556-67-2 | Octamethylcyclotetrasiloxane (D4) 1200 Ascribed EU-LCI 2013
12-7 100-97-0 Hexamethylenetetramine 30 Ascribed EU-LCI 2013
12-8 96-29-7 2-Butanonoxime 15 Derived EU-LCI 2015
12-9* 126-73-8 | Tributyl phosphate 300<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>