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Tl EAlske Zlo] S w3, Augrided AeervF vAs G
713 A=Y 2 wet =24 yesth Alze] A dte] wE Nonane®

A F AN Hol: 12763ug/melR o, 39

=

=3, 159F0 03%= Ay AL

o Brd B

™
il
rlo
o2
o
o

k=S
8329ug/m=Z A2 FL 65%F 2
ZALE AT

o] AR A=AS 1d ol olEES e r FdHsels 2V
edEe gk AREA0E AAE A, Fddstols LAFTES Wit 15041
pg/mol e VOCs % Toluened i wE+ 127.33pg/m o] AT} Etylbenzene
%2 Xylene®| H¥ F%= 247 30.03ug/m'
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VAl eIl Ao A dAstE Fddste]l =9k VOCse &5 FAATt
AL 1w A7]ol 50mE A YZze Aol FAuE 3}913”4, Aol A
|H ASAARE ZAYE, HuRE 5% R HJE T5 doR w9
EHAAA BASE Fdustel=9 VOCse 55 F4391, SN &
LxAs A v AR RS S A H e FEE S F
dow et en, ARt AER] FUAEFI AAdLAE SAR st 9=
AFES ddez At SHA%4E A9EE v EEA69C~74T) A F3h3t
AES ZW e FAHAANENE VOCs = Toluene, Xyleneo] ml-$ =4 A&
o HAARE AMEStE =9 FAHIES VOCsAHEol Ao HEWA &
2 AS E A%y 3, FAFEJIES A4S FTUAFS Benzene, Toluene®]
AEE W mAlFe Fgdstel =9 VOCs7F A8 AE=HA &t WA
(244TC~265T) F&dstol=x FAHRJENA FlAFe A5, ¢=AFol
HE] oF 348 A% =4 A& UL VOCsi= Benzene, Toluene, Xylene¢| &
H o, Toluene> o= AFel vl °F 1.7 A= E=A vergo 5 54

o

HAEE ELdslo]=9 Toluene, Benzeneol 2 HAZEE o o9 A%
< ¢ F UATh

DA BWE £FPNE olgatel TH AEANE HFHPOR del 5
Ao 44 5o 34498 Annd AFAA) P Azl g
tha Aol ok YRR AEAA Agtel BABEE VOCs WEF F
el QAT Azrel HW AH gk A2 2 5 At

AN EAT AR Al A HUA wld ube A 7E 4898ug/m’ch, AuE WA
3833ug/m'™-h, ¥ E 1861pg/m'-h, A@=A] ¥ vlebA] 1407pg/m'-h, A 1B =7}
302ug/mhE WiEste Aom FAHAY. FLdustol=s Jh-dd Al
A2 g Y SollA Ha 25~130pg/m' AE 5 A THA,

19870 Adgd x| AP s = 20049 3EHE AFAHAZAA FAFE
A Al wel Z4F A2 WEAR AMREE ¥ il
A, BA} M E vigA] 5 & JEfe] AFH o5 AT
A, AJNE T Adx5AAAAY] VOCs H ddsto] =79 W&
of ol ¥Rldte QASAE et vk GAFHJNSTES T3

t il

e Fgoetn, G/ EATY, JRFATA




AgA e, FFet, A7, B SR AE, BF AL EA
dAT, AN TAAGRY FFAE, FRAAANGA TR F
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Aol A AFME Rolg AELS F 2000]F0] Wit}
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s AEs 7] &o
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T ANETIede] B g, =& HUL BA4NY, ez, A7 64 F
e AEHoR AYPste]l SHEA B3 FEA A L o FGHYE FHa

=] A AdErledd #d AFTAES fste] 713 9 s3]t dEe)
gom n= HRE EPA(Environmental Protection Agency)ol] FAFet A d&
o] AUErIed ¥ ool2 A% FaAHrt AFEs AAsa o mE
ASHRAE(American Society of Heating, Refrigerating and Air-conditioning
Engineers) 1992 AE¢] @7]a & @3 =4 A2AL"E AHsgom,
AZoA e B75E& B7HE g AlEdeld @AY, A7y Sol #3 v
o] ArE Wxssth

NIOSH(National Institute for Occupational Safety)®} OSHA (Occupational
Safety and Health Administration) 5 2F43-74 3 njzdshdo] dojA A
e AEAe] A MAE IS FAEAL o] F Vvt w QHEAYE VEAE
AARetr] 915k A7 ol FoA L Y SARFAMEHN #F dT:
NAS(National Academy of Science)s 7} 7]3ol| <oJ3] A= d+=d &=

e PAES AY AvE7 g Bae] 49 NCRP(FHHAS ol 2 2749

15) U.S. Environmental Protection Agency. Guidelines for Carcinogen Risk Assessment.
Carcinogen Assessment Group, Office of Health and Environmental Assessment, 1986

16) ASHRAE, 1992 International Symposium on Room Air Convection and Ventilation
Effectiveness, ASHRAE, 1992
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A3)), ICRP(FAMAY Fol9| 93)S Folol A48 24 252 Wolx vk
%9de] 4%, A VOCse] Fwrb wEFel we wd 77t 3 A
AEAYG Bk o) 2AbE Ab 58 EFste]l AWE/A w4
2 ARSS AT AT EH, AulelA AgEE AFe

I
SHEA WEXAE Toto] LHdEE T VOCso WadFd 1 FFl dist

A, FHTsANA AAEE B, AdErld § TVOC LdsFwol =

A e AACd ==He VEolok I Bausta o, drbAQl AU
Aol # FEg A9 tlEo VOCs, HVAC, ETS, 2+ 59 &4 &g
o ASstd A7 S BoFa v offlel = o) 56749 A=

o] AYF71d AFAE A A CO, CO, VOCs= I A 7| FH 7|0 A §shX
W HVAC(Heating, Ventilating and Air Conditioning) A]Z~8lAF&d] o] A
oA AFEE 9t AF7F BRFE A A TR0,

AN

Hopge 19959 129 ~19969 8€7bA] FEla AR 2l sz mE
TVOC? sxwWste] dis] Aretion, FUdn, AHd=d, AJE, H2A, =
gt B, FHE, 7 B8R B8, BAb], ASEEH ZHEHEZRE AU
el VOCs7t HAlsh= ez ®Hasta ok AFE9 F#3 27 AU - ¢
TVOC 5%+ 77} 688~ 10899ug/m9‘r 2159ﬂg/m‘°]°i o, 7)Y Az 3 Ay

=
ARl o B = 7HL HAE, 7HIE Foln Hde e¢doms=
of o]& wW7|7tA2 Byl e,

17) Markus Reitzig €], VOC Emissions after Building Renovations : Traditional and Less
Common Indoor Air Contaminants, Potential Sources, and Reported Health Complaints, Indoor
Air, Vol 8 No 2, pp.91~102, 1998

18) Horn, W. ¢], VOC Emissions from Cork Products for Indoor Use, Indoor air, v.8 no.l,
pp.39-46, 1998

190 L. Molhave <], Total Volatile Organic Compounds(TVOC) in Indoor Air Quality
Investigations, Indoor Air, pp.225-240, 1997

20) Bluyssen, P. M. 2|, European Indoor Air Quality Audit Project in 56 Office Buildings, Indoor
air, v.6 no4, pp.221-238, 1996

21) De Aquino Neto, F. R. £}, Assessment of indoor and outdoor TVOC in a renavated office in
Rio de janeiro, Brazill, Indoor air quality and climate, pp.352-357, 1999
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9o AFAANA LAHE VOCsol tF AT BEL 2 B
W wolw glow, Hwd Aysh AYHL g AL B & vk g%e 7
44NN WAHE VOCsel el TVOCS] Hde ol A1 o
o Hob Ea, v et

Al AHAR FAA HAAENA WAHE VOCsS] HEEQ B3 7=

ol A ke el ojstd, AWE o] gste] iyt qun o A H<d
A

EE Hsta 2F B AT Ay Hypo| 3 HJERT
JEA VOCs7} 2~109) A= Fo] WEd o R HHT2),

RS AFHHE o] &sto] 37kA T/ nld HAe 27HA FF MR
s gdoez Azt Ao wE VOCse #EHS SHsAT A2 Ao
THIAE §7E ARTINE Ao, SAAHEE AME FHer H -5
A ZAFHAMES ol&ste] zZ+z} FAeAa A Al el 29 FEE
aEste] VOCs =% S48t 349 VOCse= As7]oA dE4ow
AEH= Dichlorobenzene, Cyclohexanone, Dodecane, Teradecane,

Tetradecanoic 5°] AZ&H A}

=
Aol Aotar Eabgol 42 2dE0] AFAAMREEH Wy UEEHe AoR
o

Hop =8 o wo] BEHAT 22202 747 20T, 30T, 40T H o™, 24]
& A3 FosmAelE 40T 4

5 Ce] 74-5(9000rg/m)7F 20°C(1000pg/m") Bt} F 9wl A
ZoEdnh ARbel mE F=e WSk i 2~4A13F F3 F VOCs W& ol

LS5 E2 WEHE VOCsY &7l =4 2AZAHAT. FEx270L 50%, 60%,
70%0) W, 2417 A} T EEaolE 70%9 A -9-(8000ug/m')ell 50%(2000ug/m') K.

22) Chang, John C.S. 2], Substrate Effects on VOC Emissions from a Latex Paint, Indoor air,
v.7 nod, pp.241-247, 1997

23) Tamura, H. 9|, Evaluation of VOC Emissions from Clean room Materials Using New
Chamber Test Methods, Institute of Environmental Sciences and Technology, pp.385-390,
1998
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(Semi-Volatile), H]3] ¥4 (Non-Volatile) .2 F#3&n Z7]9to] 10-2 KPa o]
S VOCs, 10-2~10-8KPas SVOCs, 10-8KPa ©|3dtE& NVOCsZ &7k}
3 WHOE H]S5Ho] o9& 13]wA(Very Volatile), 394 (Volatile), W3]
(Semi-Volatile), 313 (POM)Z &3k, Hl5Ho] 0T ~(B0T-100T)<]
F  VVOCs, (50-100T)~(240-260TC)E VOCs, (240-260C)~(380-400C)=
SVOCs, 380TC o]42 POM(Particle-bond Organic Compounds)2. 2 E/F3lal 3l
th <3 24>°= EPA Method TO-140l14 743 4099 F2] =4 VOCsES Y
R A T

VOCs® AL Fa, AFAA, AdA, wlgA], strAdsiald SolAe <l
AA wiE AAdAew FA T F7IA FASNA wH ol EaEAlE Fal
A Hgbe] A E o wiEHE T AuolA el VOCs T Ao 2= A5 9 vhzt
TRARE, A8 FARYEFHLE, 45 AHA 5), 2R AR(FA] Y

E
EU), davtgel B4, AdAe] 2%, P37 Sow TRY F 9

M oX ox E

—

AN VOCse] BE7 Frhse 74 4902 AFARE AFe] ZHoA
Heke o, BYFGRAL ol §F ARE AFAAN] WHFH AFAHGAN wF
Hol Azb GuEel REom @ el WHR g ol AAA A
S 5 ok UREY AFAAE AF F 2oed6 v edude PEa
A SE, A Hatel wel wE el HAR A

AzspgelHel FEe Aueld dx7]TE A ERE IS

&

Sl RREE WHEHE VOCs =4S Alcohol, Aldehyde, Ketone, Toluene,
Phenol % 12% % o] o] glomw, 1 Fo|A Methane(74mg/Q) - &)z}
Acetone(51mg/<l - &)o l 7HE wol BEHA vk w3, sPdE, I T ARE
= Ay VOCs9] X &3kal Ak AdelA #AEE VOCset A<
2 <GE 25> Zow Fo ASZAA A LASE VOCse <iE 26>¥ Zrh
<FE 2757 AFAAZIE S VOCs HEeS Aelsanh

25) Godish T., Indoor Air Pollution Control, Third printing, Michigan : Lewis Publishers, p.47,
1991
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<E 24> W=EAEAH TO-14AA FAE =4 VOCs

Compounds (synonym) Formular
1| Freon 12 (Dichlorodifluoromethane) ClCF3
2| Methyl chloride (Chloromethane) CHsCl
3| Freon 114 (1,2-dichloro-1,1,2,2-tetrafluoroethane CICF2CCLF,
4| Vinyl chloride (chloroethylene) CH»=CHCI
5| Methyl bromide (bromoethane) CHsBr
6| Ethyl chloride (chloroethane) CH;3CH-CI
7| Freon 11 (trichlorofluoromethane) CCIsF
8| Vinylidene chloride (1,1-dichloroethane) CoH:Clo
9| Dichloromethane (methylene chloride) CHCls
10| Freon 113 (1,1,2-trichloro-1,2 2-trifluoroethane) CF2CICCLL.F
11| 1,1-Dichloroethane (ethylidene chloride) CH3CHCl:
12| cis-1,2-Dichloroethylene CHCI=CHC(I
13| Chloroform (Trichloromethane) CHCIs
14| 1,2-Dichloroethane (ethylene dichloride) CICH2CH2CI
15| Methyl chloroform (1,1,1-trichlroethane) CH;5CCls
16| Benzene CeHs
17| Carbon tetrachloride (tetrachloromethane) CCly
18| 1,2-Dichloropropane (propylene dichloride) CHsCHCICH:Cl
19| Trichloroethylene (Trichloroethene) CICH=CCl;

20| cis—1,3-Dichloropropene

(cis—1,3-dichloropropylene)

CH3CCI=CHCI

trans—1,3-Dichloropropene

21 . CICH,CH=CHCI
(trans-1,3-dichloropropylene)

22| 1,1,2-Trichloroethane (vinyl trichloride) CH.CICHClI,

23| Toluene CsHsCH3

24| 1,2-Dibromoethane (ethylene dibromide) BrCH.CH:Br

25| Tetrachloroethylene (Perchloroethylene) Cl.C=CCl;

26| ChloroBenzene CsH5Cl

27| Ethyl Benzene CeH5CoHs

28| m—Xylene 1,3-(CH3)2CgHy

29| p—-Xylene 1,4-(CHs)2CgHy

30| Styrene (vinyl Benzene)

CelHsCH=CH>

31| 1,1,2,2-Tetrachloroethane

CHCICHCI»

32| o-Xylene

1,2(CH3)2CsHy4

33| 1,3,5-TrimethylBenzene (mesitylene)

1,3,5-(CH3)3CsHs

34| 1,2,4-TrimethylBenzene

1,2,4-(CHs)3CsHg

35| m-Dichlorobezne (1,3-Dichlorobenzene) 1,3-CloCeHy
36| Benzyl chloride CesHsCH2Cl

37| o-DichlroBenzene (1,2-Dichlorobenzene) 1,2-Clo-CeHy4
38| p-DichlroBenzene (1,4-Dichlorobenzene) 1,4-Cly-CeHy

39| 1,2,4-Trichlorobezne

1,2,4-trichlroBenzene

40| 1,1,2,3,4,4-Hexachloro-1,3-butadiene

C4Cls
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<3 25> AdlelA TAEE VOCs -7 Y
VOCs =3 T8 WA
Benzene A7), MAH FAEE FAANE AAA, F2A, SGEHF HE
Dichlorobenzene vhgkA| & oF
Pentachlorobenzene S A B A, FHFO)AAA, AZA
Butylacetate 27
HARJNE, vutehg g~ i A5 A, 578 7
Toluene, Xylene WA =y W AeE A E
Stylene G, IHA, BxYP ddA), AFE Hes
<HE 26> ASFAA D AFNA HEEHE VOCs
A =7/ == WEEE 8 VOCs

TR

Methylethylketone, Butanol, Benzene, Toluene

ok A

Decane, Undecane, Xylene

HR= HCHO, Acetone, Benzaldehyde, Benzene
Moth crystals p—Dichlorobenzene
Floor wax Decane, Undecane, Dimetyloctane, Etylmetalbenzene

A ZHA

Decane, Metyloctane, Dimetylnonane, Trimetalbenzene

e HAE

Butanol, Etylbenzene, Propylbenzene, Toluene

-

Dimetylhexane, Trimetylhexane, Trimetylheptane,
Etylbenzene

Fo 5 aw npeuig

Decane, Undecane, Butanol, Etylbenzene, Xylene

57188 A

Decane, Undecane, Etylheptane | 3+% W3ak=

3E 27> AFAAEZFHE VOCs HE&

A = W2 & (mg/m'h)

H|d 1} Zo] 0.04

B 2] g felad 0.30

A E Fol 0.03

PVC 0.10

= w24 ) A 1.60

YEF 0.22

R 0.12

vt w2k A al 1.40

A Zglrg 0.59

#4 PVC 2.30

o},la ﬂ_Eﬂ/\ 0.43

o HIY A (2 A FA) 1.30

o vl Al (Z 7 —rfiﬂ , 2—component) 4.70

v ’\](ﬂ%’&”) 0.83
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Aol F A F7IsEEHEQ TVOCY w%+ 1~2 ppm ©]&ke] wf-g- v
= BEHelM = AAe] ARl FEFS MAA Ao F=7F vig- vr] wEel 4]

A HEHA & Bxt ofyz AAdle] A= FAdol i Anleta A8

WHOE= WHO® #F#HANEU)] Tz FAsh “Fr|de] 7tol=gl"S
7% 2 19979 Expert Task Force®|o]o|A &7]d 2] 7}o] =ekQl(Guideline For
Air Quality)S A48t o] FollA Fagk AUgrledEdy 28-S A3t
Fom, eAdEAe] TAAS Ao, AW - A9, Ao 3RFE T <&

2.10>2 WHO$F EUZF A3t 8 e d=do|th

<3 2.10> WHOS$F EUAIA A3 F8 AUag71odZda 2y
TE F8 24924 1 ]
SOz, SPM/RSP | 459 A4 8342
O3 5% 3} shuk-g-
SHE(EZES) | U, EF FAE, AE
2 9 Pb, Mn A& 3¢
Pb, Cd TAE
210 §}6L;q]i H ol % Oﬂipq 0150111494
ar - W, =l .
VOCs, PAH | _
Zurzg
NOx, CO Ao A
CO, Aso] Az, WALE
B Sd AEH 5 Ar 2
4 AHg, Anel Ak, E®, HAEE,
VOCs B
25 A|, WA
A} AR
Rn U5 HdE=xa =
HCHO AAA =R, 71, Fuld 7]
kil wdA B2, AdAA s
NH; ) A28
2 PAH, As uf o1 7]
VOCs H2A, 84, 89, 3%
=] WEka), =8, £ A Eoll A W
otg 2 7] o8 FEO ° =7
) Y & A
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2.2 AYZT7IL9EZ #d FU A

HN

2.2.1 U9 AU3Fr|d #4 7F

D ol=re] dlerd 49dgd =2 Ve

Aol ANTNA AED AT A 19809 o) F AR 744
Yok tlFalel M, fY L QR 2 FHow B 4y L 482 5y
sho] Zsta ok #7124 J1Fe QurHow oy, du Ausd, 4geo

=
TEEe] AAeE Aol e, 1 olfE Az A EA ugt

= : 4 L]
AEHo WAEAI QMR mAE FF AL=rF th27] wie|th 18y 2
dEd 7)Fol U gAH R ddsH e gloy, 7 YHFE R v)FEe] u
Zozel7h oy edEAER & Aole flvh wE, IAAow ZHUY Ul
AR g AT TIEe] 1o ZE SAAEE vaste] & o, Agteiot
ZAggol Aolata AWl et AW A3 9 V|ES 4 vebds Ay
Hlasts dle @A7E vk 2y @A EPA, ISO SollA Fd€ S49s A
sto] 7150l BAH A gl FA
@© "=

d=4 Ztol=gbdl s AL AUt

EPA+ OAR(Office of Air and Radiation)tts}¢] IED(Indoor Environments
Division)oll Al =7H4Ql &71d #d A4 8l =2 a98s e, Ausr)d
91 93] (CIAQ : Committee for Indoor Air Quality)’'d] &5& FE3dlo] Az H
A7 F@sta vk =F CIAQE AW37|edEd & 83 2d=4 7714
of sl ZFEE FEste] Aska

Ak ot A B A (OSHA : Occupation Safety and Health Adminstration)®} 7
2k 9 AFE 8 (ACGIH : American Conference of Governmental Industrial
Hygienists)ol A 24z 713 7|FS AA A

ofele Aulg7ledEdol ek A Felyt Aaoleld = HAugrd iz
S RS F e PHoRE AdTAE AAsta o, o] T4 dum AEA
Aol Aol A et &P ES Hrlstar ASAES 24347171 98] W

A 3

= 3HAMTHIIAE LEED(Leadership in Energy
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Environmental Design)Z& A]33}aL gt}
W7k el ASHRAE(American  Society  Heating, Refrigeration, and
Air-Conditioning Engineers)oll A <& 2.11>2] FAE #AEE] @3 Az 7] 2

7hol = 24Q1(9H)(62.2 Draft, 2000.8.11)< Al A5t

<FE 211> "=+ ASHRAE 7}o]=gkel(¢h)

LHdEH ¥ Jlol=gkel
CO 9ppm(8A]ZF H )
HCHO 120pg/m’(0.1ppm) (30 ¥ +F)
Pb 15ug/m (370 Y )
NO» 100pg/m' (13 ZF H+F)
W AR AFAY W AFe] 80% 0] Aol &8 7hssithal o &
O3 100¢g/m’ (50ppb) (3A] 7+ ¥ )
PM10 50ug/m' (13 H )
Rn 2pCi/Liter(1d A +t)
SO S0pg/m (13 37+ Ht)
1) 300 F o)k 2) 30073,000 foonk
TVOC ) 300ug/m' W ) rg/m’
3) 3,000ug/m ©]*4+
@ MYt

At 299 2 FAAY AWTNE BAALe] ahe welsa o,

AR J3AY, FEAY ATARe] A xdte] (A7 FEAE

A4, 19899 Ak £, AuFedBAe werRAy mugRAs
B owelsa gov, 4EaHe egdst s wA, guds] & £§

= O
AarlEs AR £3 s 2 VSARE e dlerlE dsAs

o

“BEPAC(Building Environmental Performance Assessment Criteria System
Algsta o Ayt FAFY AUEr| el g =& stol=gd(#AA)
S <FE 212>9 #u}
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<3 212> Ay F=A

o

ko] AEs)del et =F shol =k ()

LdE=4 531 7tel =gl
HCHO 60ue/m ©]1 3l (Target Level) 120peg/m'©]3} (Action Level)
COq 3,500ppm ©] 3}
CcO 1A 7F H 3 25ppm ©] 8f 8A1ZF H+ 1lppm ©] 38}k
NO- 1A12F FH1F 0.25ppm ©] 8F
03 141zt H3t 0.15ppm ©]3f
PM2.5 1A1ZF A+ 100pg/m' ©] 3}
SO, 5% H+ 0.38ppm ©] 3t
Rn A 800Bg/m' (21.6 pCi/L)
= o534 30780% 723 30755%
@ 4
o

WHOe° A 1987l AlAste] 20008 AHES
Quality Guideline for Europe2d”ol A3to] Z+ vghd Ao ghe 7138 A

A5t gle,

off
ol
=
o2
ol

AN

B
Do
—
w
Vv

Lo
=
=

28) Air Quallity Guideline for Europe 2nd Edition, WHO, 2001
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<3t 2.13> WHO 7ol =2Ql

B3 = 7o) =2}l (ng/m') Ha =EA7F
Cd 0.005 Az
CS2 100 24A] 3¢
100,000 15v::
co 50,000 P
10,000(10ppm) 8A 7+
gatra 150 244 3k
Pb 05 Az
Mn 0.15 Az
Mercury 1 Az
NO, ) A
O3 120 8AIZH
500 10&
SO2 125 244 7H
50 A7k
HCHO 100 30+
Toluene 260 17¢
Benzene 6%10-6 UR/lifetime
Stylene 260 174
Trichloroethyene 4.3%x10-7 UR/lifetime
1.2-Dichloroethane 700 247 7k
1.4-Dichloromethane 34%%0 214 _%:]?i]l—
Tetrachloroetylene 250 ATk
HhLHE (V) 1 247 7H
Rn 2.7PCi/L, 100Bg/m’ AT

6l A7 S shdel b RARSAEPAA AT eFR
T

Ash A7 A8sha glem, VOCs, PAHS, a}i EFastels, Aug g
e AN MENS AAs BAGT A EH ANAAPE ABARY A
o] AmEol AAA dFL WATE AL FAste] ANAAAFS 44
sha glth

SQe Augy AdelA 87, wA, A, A4, =EF 5 BARAT Fol
S 1AQ A799E Ldst]

AZoA = AaAE 250Bg/m'(6.8pCi/L),
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Zddsteo]|== 0lppm, HEZSGEFZ2dEA L lyg/m= AA - &elstz ).

A
BN A Fol AT BAYT S

LE2Yols R w55 AF5E
star 3l o] T HAF A5t FHITTHYAYNational Institute of Public
Health)oll Al <3 2.14>9] S

Bt AEE sbolmetel vhelsy
A

.
ANENANNLH @ ABAY Fol AHER

<E 214> =24 mHETaAdde dulerd shoj=eel

3 AN

g = 200Bq/m' ©] &}

A | 0.001 fiber/m¢ ©]3}
FE - (MMMF) 0.01 filber/ml ©] &}

PM2.5 20 pg/m'(2441%F) o] &}

Ao FARE <F 215>9 FLdslel=, PMI0 Tl tig A7
AA AAst] Algsta Ak AFAAR A AT LAWAE 9F)
WS FEeAY Fald VOCse] WE&d #3 ARE ASH7h Asdeal
oA AFsta, AZUF- ¥V 55S 1 oPdEH FEEY 37 A
o] AU edEde]l FaE & wEHE AAA 1 mdy 2
as st #8skal gl

<¥ 215> A= AR AgFrid AAA

3} = 7] =
olm o}, oful 20pg/m' ©] &}
v 0 filber/m’ ©]3&}
HCHO 50 pg/m' )&t
CcoO 8 pg/m' °]s}
PM10 50 pg/m’ o] s}
Rn 200 Ba/m' ©] 3
Stylene Lug/m o138}

A
ok
=)

g AYF7)1 2 Y3 (FISIAQ)= 2000 <3 2.16>9 A&7 d <l
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SAE sH7IE AA sk

AAea v Ader] T4 LdA=E UBd=
AWFNAS AGH ARE Uehle £S5 5 @42AL BE LS
G7haet,
<3t 216> ATE FiSIAQS] AUE7]d JISA%E sH7]+
3 % @ 9 se1¢
S1 S2 S3
Rn Ba/m' 100 100 200
CO, ppm 700 900 1200
R ol ofWl(NH3) | pg/m’ 30 30 40
HCHO pg/m’ 30 50 100
TVOC pg/m 200 300 600
CO g/ m’ 2 3 3
O3 peg/m 20 50 80
H A 3 4 55
PM10 pg/m’ 20 40 50

ZHs = 19909t SR A WE ]

714 1S vhdste] Agsta o,

We7ld 7ls

MA Z2XE Y <F 217> Ay

TR 19 8710A17F =& 7]+ (mg/m’)

Benzene 20
Butanol 300
Phenol 50
Xylene 150

O3 150

Wl €} = 2 2 3] = (PCP) 10
Mercury 3
Toluene 250
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AQy, AQy)E R3] AAsE 9dTh

<3 2.18> SCANVACS Ay 371874 &+
N A 385 %=(mg/m')
¥ - & EE AT
AQ AQ - AQ x
TVOC 05 h 0.2 0.5 *
HCHO 05 h 0.05 0.1 *

4o = oo met B2 AE (AQ; air quality)

@ 3z F

HAZEPANA A7 d e Z2as 98ty dle7 2 AAFEF
2wk vk AHAAME Biketa . dAS5E AAAN AWerid B E
A VIS Aeden #rpvieEd SAAWHE WAlsklen, NHMR
(National Health and Medial Research Council) X 219>9] AuE7|E 7ol
sepls AgskA T

rlo
A
9|

<3} 219> &5 NHMRY 23714 7tel=ekel

g = 7 %
Rn A 200Bg/m ©] &t
F ezl AF T Oug/m' ©] 3}
HCHO 12ppb ©] 3}
VOCs 1A1ZF B3 TVOC 500ug/m ©]at 1A1ZF B3t 250ue/m o] 3}
CoO 8A1ZF 4t 9ppm ©] 3}
O3 240ppb ©] 8}
SOz 1A1ZF <+ 700ppb ©] 3}
Pb 3MY Fit 15ug/m ©) s}
® A7}E
s

J7HE M AdErld [IyE dEsta glon, 1996ddl= <
< d
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<3 220> A7FE Ao AyErid Jhol=gdl
=4 COq CO HCHO O3 VOCs | &AM |[FFER
71 1000ppm| 9ppm | 0.1ppm | 0.05ppm | 3ppm |500cfu/m' | 150ug/m’

M 2 (2257255C), A E(70%), 715(0.25m/s)

® ¢&

RS FH 5z AYFr|de gigt AF7E 7 sl A o] Foxa le
H, 7HA Ao A A HEHS AA-S &QFsta vk dEdA AR S5
" BAZ Hzgel weh 19969 790 FAREA, BRAEY 5 BATAYG
A7 #APJA So] Fosts ‘AATEATIE 225t HAFHoZ O A
shal ok

AR FH-TAHL FEHS YAoR <HE 221> EdUsiol=s T4 %
13744 g3t wxo dAar|E Zhol=ekels 97dRE 20029714 AxA o
2 AAsAY. tel=ekel T Fgdstel=st AFRIYELAT UAFVEHY
TFAWNE EL=2 AAGstgon, O~@F 5 T THEANA s A=
A2 A5t
<3 221> dE FAEEAY AT F FEEdEE Jtol=gel

LHEEH 7l =

(OHCHO 100xg/m’ (0.08ppm)

@ Acetaldehyde 48ug/m’(0.03ppm)

@ Toluene 260ug/m’ (0.07ppm)

@Xylene 8708/ m’(0.20ppm)

(®Etylbenzene 3,3001g/m’ (0.88ppm)

®Stylene 2204g/m' (0.05ppm)

p-Diclorobenezene(p-DCB) 240ug/m’ (0.04ppm)

HE&d gt 330ug/m’ (0.04ppm)

N, 1.0¢g/m’'(0.07ppb)

= ) AYA

S e 0.1/ (0.007pph) ~ 2= o} o 4

¥ 578 33ug/m’(3.8ppb)

t] o} %] = 0.291g/m’ (0.02ppb)

r]5E FZeElgolE 22018/ m’ (0.02ppm)

xay o ~g2-2-o ' g2 (DEHP)| 120ug/m’(7.6ppb)
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o Anels wARA olAos sgayEsaney A% A |- 2919971231
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o | EEAABLN, FAPH, 2o Sol Aelu A NE
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SHEN gz anad ge fA12 AnE 27
NZZEFY 243 noF g 5

<E 226> A& vdEoleAlAd

Al c K Tt =
EEER TE Ao
A 7HA S A EA B A stFo] AlAA 9]
o 225 Al v, A A, AWFAZO)| Aud 28mel
74]*‘ ZXV* Xﬂﬂ’%)
zs]—u]—/\]/d%. E1 ]L
AR, R, %

>
lo,
=
ﬂw

2

W& 1H5W o] ¢
53 m'o] 4t
3dmold
24 m'o] 4

reire|rd
e
A S

Aatell A FalAE, TEdE BHAA, =%

Ho AET 39 mddEadid - FREAAR] AW 1Hdmeld
QYA - =l E e

L AU 1-m ol
Az AW A 59 m'o] 4
T B O Ry E

ol gAde fAVE B daurle A4
oAUV dde el FAE wue Aderd Ve A

[e)
FrAskooF sk SHdEdR mAMA, CO, FLHSIO=, T

-

o 3

Al ,a)%5ﬂsn§%éi,@ﬂ®°H%g%%§ﬂ et = <x 227>
Zol §FA7IES A8, AWA FEHER Y F AA 27 HARE &
Ak etel e el AAY AP =7 HlawF e NO., Rn, TVOC, A9, O3
S O/ LdEAd YA E <E 228> Zo] VES 94T s A Y
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F2 4stel 424 54 FESHT Yok B, o5 0GBA ol Al

3] o] FA4st 2 ARE vid 1Y 31UA7HA A=A ARl Al Haust e &9

SAEZEE | PMI0 CO2 HCHO |F¥#A| CO
t}=o] &A1 A (ug/m') (ppm) (ug/m') | (CFU/m’) | (ppm)
At A}, A S EATF, o A

AEaEude] e, =

[e)
G, S, R olet

welo A A Az e) 1000] 3} 8001 3
A A 2000] - 250] 3

<R 228> dgolgAde] duerd dav)E
LHEHEE NO; Rn TVOC Al LE
tsol 8/ A (ppm) | (pCi/ ) | (pg/m’) | ON/cc) | (ppm)
A8t AL, A BT, o A
AsAE g o] i, He

= 0.05¢]3} | 4.00]&t | 500¢]3} | 0.01°]3} | 0.06¢] 3}
A F

o =
W, =M, e

4000°] 3}

A2 0.300] &} 1,0000] 5} 0.08%] 5}

_84_



£

® TEol 8414 B A Aol A mFe] R Hof
o}

SkAl AL Axle
EHT:]Ey = 1 ]"4 E/ﬂi]r E}_%ﬂ E_%}\])‘\é]‘ /é]l/H_f_
W, TIANAF o ’
’ IRt LAY EAA | A
MElnl g ’
AHA 7] 7 AR, Laaa waw| aszea
SFol Al A = A ’ ’
o U ] =26 ﬂ] H = .
R
37131547 (3]/h) 0.30]14+ 0.50]1 4+ 0.701 % 30] 4
o] gAdd
_ , 25017 25017 25017 25017
271 = (m'/2l - h)

st eh.

<} 230> AFAAE WEVIE

— T A THAA

LEEZA (mg/m’ + h) (mg/m’ - h)

Zoly| 3ol = 40] A} 1.2501%
VOCs 10°] % 40]%
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|
o ASFETYAgY SAHYY LHEE S EYLdso]=9 Benzene, Toluene,
Ethylbenzne, Xylene, 1,4-Dichlrobenzene, Styrene] 67}F4 VOCsZ A3t <l
o a2y ols edEHel gk V&2 obr AAstA Sk

31> e AuieriedeEd Ve T Fddste]l =2 VOCsol w3

yud

L

< 231> wiele] FdHstol= 8 VOCs 7] Bl

T B HCHO TVOC 371
vl = | 1ppm (84131, 2ppm (15%) - EPA
. = B Health
7ot 60 pg/m' o] s} Canada
Lo - Stylene 1 pg/m' ©]s} 35
Has S1 S2 S3 S1 S2 S3
30 pg/m' |50 pg/m' (100 pg/m'|200 pg/m’ uz(/)(r)n’ 600 pg/m' FiSIAQ
AQ1 AQ2 AQx AQ1 AQ2 AQx
+ 9 , 100 . 500 , SCANVAC
50 pg/m v * 200 pg/m pyas :
3 F 120 ppb ©] st 500 pg/m' ©]3} NHMRC
AHE % 400 pg/m o) s}
g B 100 pg/m' VOCs 1350l o}t EA-TA
Zhol =2kl A Al
=] O 2= O 2~ =] O >~ O 2~
T T T T IAQ
3 T . o= | 100 pg/m' 200 pg/m’ 600 pg/m' |Manageme
30 pg/m o3 o]s o] &} o] 3} nt Group
Al
1‘3;} 120 pg/m' ©]&t 3 ppm S
st | 120 pg/m’ ©l3F (A7) | 500 pg/m' °]3F (HIL7]F) 375

_86_



222 TS AFAA AFA=

/Ké H
Al AETA 4 A =Tolth A2 1977d FAdA FEHAHBlue
ez}

lovl, A 19929 AlZE $2bebe

2
Ho
hialsy
Sot
o
H
e
[
=y

AAvlaE Wwze = 5 A AA 309 ATAA olF
9, €9 Fo Atk AATE AFAA dAAE AFA ol Awl
Sol ARAA AFL A TEse] HEY + JAEE AZAA Y@ AF
A% (labelling) & AAs 9o AA HHge A9s, Fd AR 5 5o

e FAREE F4 A 3 43

@l A ANET Aok ARZe ou] B
= %

® 4
o), 1 F ~A9d9E “Certified

A= FAlel 3l

o,

@© "=

o] ASAA 1F TR RIZE Aol A &) o] Fo]A AL gtk 7}
B3} 38 3] (CRI : Carpet and Rug Institute)= ASTM D5116 Al &) u}
g <& 232>¢ Bl Qe ZRad9e AFsidial, IhElE B =3 5] (National
Particleboard Association)¥ <3 2.33>¢ <% Zga#S AAsArh. w3t
Green Guard(W] Qe @A) 184 7 2 AR 55 oz <3 234>
of AxAAE HS At IS ZEIAS Xﬂxéﬁ}%q. <¥ 235>% "
FEH T A SR (HUD) 9 33 3 (HPVA)7F A3 ELdstol= o5 Z =213
ot}
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<3 232> vl FpEd s Tl Q1T 2RO
T d = 7] +(ug/m'h)
TVOC 05
S Styrene 04
4-phenylcyclohexene 0.05
HCHO 0.05
TVOC 10
HAA HCHO 0.05
2-Ehtyl-1-Hexanol 3

<3 233> "3 FEFHEYPI ] dF a2

T 7] & HCHO Loading Factor (ft*/ft®)
Akl g v E]EFH = | ANSI A208.1 0.3ppm 0.13
vlebg StElEH = | ANSI A208.1 0.2ppm 0.13
HI8 JFEFHE HUD 0.3ppm 0.13

MDF ANSI A208.2 0.3ppm 0.08

<E 234> HU|Z Green Guardol] 93 234 71 9@ AXA) 9= T2

H2A ) A7 F A2 A=
. 7+4 & A7 A _
AR | - (AL Ez=A ] HAE | Th () A2
7} o A '
IRl ol E & o] A)
TVOC | 0.50pg/m’ |0.50ug/m' | 0.50ug/m’ | 0.25ug/m' | 0.50pg/m’' | 0.50ug/m’
HCHO 0.05ppm | 0.05ppm | 0.05ppm | 0.025ppm | 0.05ppm 0.05ppm
Z
o1 aho] = O0.1ppm | O.1ppm | O.1ppm 0.05ppm 0.1ppm 0.1ppm
4-phenylcy | 0.0065ug/ 0.00325
phenyiey) B - - — | 0.0065u/m
clohexene m’ pg/m’
Stylene | 0.70ug/m’ - - - 0.070ug/m’ -
=3 - - 0.054g/m' - - -
<3 235> "= HUD$ HPVAS Zdusiol= A5 219
T & 7] & Loading Factor (ft*/ft®)
83 0.2ppm 0.29
SEEFRE A8 g9 0.3ppm 0.13
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@ At
Ak BARAA <E 236>9 AHAA, AAE, AN T AgA §E4
VOCs 34 9 5422 7]1%< 1988958 248w o 204 agE

[N
sl S fFalg A=, Aged, JA A, AVleEd] 55 HUbske] %
#7 vha Rolata gl

<EE 236> AMurhe] HHA, AQE, 743l 5o AAA G2 VOCs Fd 2 54

g1 2 By 7)E
F i AR 7] F v 1
HAANE VOCs & 200g/L°] 31
7} TvoC 0.25¢8/m'h 2447} o] %

. HCHO 0.02pg/m'h 48N 7k o] F
’ ko3
S35 2 A TVOC 0.05¢¢/m'h 2R ZF o]_—r
HCHO 0.021g/m'h 72X 7} 0] %
©® AT=
7

VaEs AAARAERTS)ANA Fasto] e, dAJE & WA sl

o

VOCs, %%HIB‘ME, dE Yol WAAMEA TS VTR <HE 237> P9
=

T & M1 M2 M3
VOCs 0.21g/m'h 0.4ug/m'h
HCHO 0.05¢¢/m'h 0.125pg/m'h
o= 1o} 0.03pg/m'h 0.064.¢/m'h
Benzene % M2el] A
15 0.005g/m'h 0.0051g/m'h 2 o8 Wo=
Lol o
SR &g WA ZE A g R
a4 ’ﬁ:é-‘ﬂzxﬂi(%"ﬂﬂ B A o 5
ot ETtE% 15%0]3)) muE s 30000]5h)
7] e} Eotay Soll= FhAdle] E3FE A ook 3
o) A} <} A vheb A, FQIE, Ui RER, FEAS, Fd2H, J7HA 5
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Jo], AH=, "dnpae]l AFA=E FAT HVAC, duA, 153

= 3]l SCANVACS VOCsell et A 7187
o] AL Fduste]l=9 TVOCY Fkol 23ste AZAAE <k 233>7
o] 3TAR EFIIIY. 3vAY EFE 44 MEC-A (low-emission building
materials), MEC-B(moderately emitting building materials), MEC-C(heavily
emitting building materials)= A skal v} o] 7] MEC+ Material Emission

Class®] °oF4olt}.

¥ 238> SCANVAC A=AA)9 7
WEAEe] B H &7 E(20 C, RH 50%)
MEC-A 40 pg/m’ - h
MEC-B 100 pg/m’ - h
MEC-C 450 pg/m’ - h
@ =4
HYdL LHAER slog FAHIIH AES FUES & E¥o=z 19974
=9 ZA A A A E o] GEV(Gemeinschaft  Emissionskontrollierte

Verlegewerkstoffe)2}i= M2 @A & whEo] <¥ 239>° @4y A&
o, dA 59 57=, 30/ GA7F Z7EEre] 4000 A Eo| sl EMICODE
320008 7)F)S Hosta )

<HE 239> 5 GEVe| AF5AA AF7]E
] TVOC TVOC TVOC
% | 9EgEe | e
(oo | (mezgz) | (3EAA 5
EMICODE
EC1 wlg- wtE | 100ug/m' ©18k | 200ug/m Ol8} | 500.g/m o] &}
EMICODE } N} i}
e W 1007300ug/m | 2007600/m’ | 500715008/
EMICODE
5ea Tha B | 300ug/meld | 600us/m el | 15004/ o] 4
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A FAFAAM FHste] 887 AEEE dF A [t A=, AEE
A, A FaA, A7EZE 5 Hriste] 1874 via Rosta glth o] Blue
Angel®] dstow SRR} AW gdA ATt <F 240>¢ RAL-UZ38S AlA
alo] Ao 3] AN A T T rEE RAST}
<E 240> 59 AR} A FEA T4~ RAL-UZ3S 715

joﬂtﬂ_o}\]'0 A = =
PR TR waee A
T = ’ hT =)
271 %k HE Z71%k FHF
2473 ¥ 289 ¥ 2473t ¥ 289 &
HCHO - 0.05ppm - 0.05ppm
VOCs - 3001/ m' - 6002/ m'

SVOCs - 100pg/m’ - 10018/ m’
Benzene &

l 1pg/m' v /E 1pg/m' v 7E 1pg/m' v gk 1pg/m' ] R/E

ot E-2
® =
AANDA, QEFAFAHIJIS) FHoR A=A Zdu ol WEs
To Wl <3 241> o] Ficdeve ol A 5374 4714 S5 Ho(JIS)
st low, g AAgy 9 A3 wHEEE Y-S A 83ke] 2003d 3¢ 20

<E 241> dE JIS9 FLHslol= WEVF
T A
5 @ PRAEE R R R
(ug/m'h) (mg/L) (mg/L)
- - - A&7 21
F e v v o 50] 38} 0.120] 3} 0.30] 3} ;§$§°
Fe v ¥¢ 200] 3} 0.350] 3} 0.50] 3} AZ7) 2 AL
F 1200] s} 1.89] 3} 1.50] 3} ™ 2] A 3t
= - . . SR
el 120% 3% 1.8% %} 15% 3} A& A
I HEE 9%
Agaa | SNFOE | casus | Ginw,
A F 33 SEE R )
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<3} 243> HB AFAA 9 AF5H
e A7) Aee A4
#oz |TVOC 0.10 =t 0.10 = vt 0.25 7wk
ESEE | [[CHO 0.03 "]k 0.03 W%t 0.06 w vk
©o2s | TVOC[0.10 °1% = 020 vk | 0.10 ©%¢ ~ 0.20 m%k| 025 o4 ~ 0.50 vl
FEEE | HCHO|0.03 ©]2F ~ 0.05 19| 0.03 o] ~ 0.05 1yt |0.06 o] ~ 0.12 1yt
opz | TVOC|020 ol ~ 040 v | 020 o] ~ 040 wI¥+| 050 ©]4 ~ 1.50 vl
&BEE® I HCHO|0.05 ©]2F ~ 0.12 w9 | 0.05 o124 ~ 0.12 " ¥H| 0.12 o] ~ 0.40 = vt
oJup | TVOC| 040 ]4 ~ 200 ¥k | 040 ©]2¢ ~ 200 vI¥k| 150 o] ~ 500 v
&% |HCHO|0.12 ©14 ~ 0.60 "%+ |0.12 o2 ~ 0.60 wvt| 040 o] ~ 2.00 vyt
ojurp |TVOC[2.00 ol ~ 400 vk |2.00 o] ~ 400 vI%H|500 o4 ~ 10.00 v
® HCHO| 0.60 14 ~ 1.25 = vk | 0.60 o)A ~ 1.25 w200 o]AF ~ 4.00 =3k
@ KSv=
KSvla = 7FF9 4aA9 33, A%, geE RERFe ¥HX, ¥9x8 dE
A HZA 55 Fgusteol= W&ol wel <E 244>9F Zo] w3t skt
¥ 244> KS 79 HCHO W= 7|5
H} X} 2k
o) w4 4 == HCHO A+ o(m%/L)
o3t o
) F1 05 0.7
tH(KS F 3101) - - -
VA =
L F3 10 12
SE]Z R E(KS F 3104) EO 0.5
6 3HKS F 3200) El L5
A B2 Z2o]g HE=(KS F 3126) E2 5
DU 3] %}Ery) X EIRER
FHE AT S 2R e 10 12
(KS F 3111)
W2 (KS M 7305) 258 5 7
H2(KS M 7305) - 2
H2] g AEAHZANKS F 3217) 5
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W, AFES FLE2 F AF2 Aol TAE= VOCse| 289 §F w4t
& 0.2mg/m’ - holsto] A 7 WabFol 0.4mg/m' - holats 7lE€oz 3t

<& 245>= HA ntgAle] HCHO W& 719l dE yehd Aol

O o

<E 245> EA vlgA] e HCHO #&%F 7]=(d)

T8 JEFHE A 71 EbA &
HCHO ®-AF#F [mg/L] 1.50] 3} 1.50] 38} 0.5°] 3}

< 246> mllel A AldEtal = AFAA JAFAEE Haste] YR

Ao Z AR RzbelA Fiesta e HBAIR7F 7 &s] Alsisar vt

<¥ 246> HBPZ, KSvha, $h7ul=e] u)aw

T HBr} = KSHH2 L]
Flasard
azrw | S8 lasgzas #7019 3)
39 3
Z o]l 2 A A
AR ey A7371%AE 2 Ao
HA2A [T eI A 1% 132 Aol E A 207
A ke o SR
_— 128547
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(34 A GhEd 195 Zod = og2d g
qul ST o off &= =1
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L o™ H, — 1, -, S
T
Voo A9 9 oA, 29 5 BB B}
EiEG: AL _ _ ~
A=44 g0z 2012 FAR T AF
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Sl BEAE AN T 29ANYE VIEeR sho] 20044 5€
<

AN <2FAWE>S AAske] Aldsta 9

2.3.2 %%Eﬂﬁ]—o]g‘_—_ 2 TVOC E_)‘\__]lug_lﬁ

1) T sto|= A H
Zodato|l =g EAete BHS ETduslol=Es ¥t JE WEItAES
A2 wR AT ol ol ES o Fde] zhzh LA T 7he uraAlAlA
FALE Z2AE ARRIAMNHT ofAHolEHe]  9ow FHitdE
2,4-DNPH(2 4-Dinitrophenylhydrazine) 7}EE A& o] &3l+= 24-DNPH =4

2
ol AR&HEI rh. 24-DNPH FEAE I TAAAZvETLHZ
(HPLO)Ol 43t ALAEFAE719 F539%4 360nm A HAEHE 2w}
EO¥e Fo] e WA Sox YELHIE=S FEE FoH, vg2e (19

2.1)2 ZTAH

o
)

NO, NO,
o]
/ H
H,N-NH NO, + H— C\ —» H,C=N-NH NO, + H,0
H
2,4-Dinitrophenylhydrazine Formaldehyde 2,4-Dinitrophenylhydrazone

(19 2.1) ¥E5Ld 3| =29 ukg-4

DNPH ZFEZ A= 4eme] ZZ2 (P - P)AIZ e FAo=z & Eof Eg o
(P - E) Filter7} 9o, $5Ee uee2 AAd DNPH7F x50 gl
|7} ZF4= Ay, DNPH7F
Q& RkEste] Q1A Bt FAHEE o WEERE AEHRRE, ol
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uAFHDG AR e SuiFEHLE 39 EAo] shestn AFHE LY
ool W 3|Fgo] FEst v sty vgo] A £ ey &)
FEHA APREHE FHAE SR Asty] wie] wEgde] F E4] BE
Al Eae] wE EA Fosof s, I FHE AR SRR w§ Fastrt
IAFHLEAHLE FHAE T FHAFEE o] &ste] nAZHAL 1Y
of AFAsFEA st BEAS FHFAAZIL dgF A7 §F B4 E Y o= EPA
o] TO-171A #AAE] A7fE L k. td2 VVOCs oA 5-E SVOCs7HA] o]

FHAFE= T2 9] 1/dinch (6mm)Q] "=y -2 x1do] 45 2HA) 7k
200mgold Fx1E o] vk VOCs S0 AH&HE F2AY A7l F2A9 o
$1 %™ A (Specific suuface area)ll Wl 50m’/g Rrth 22 AHAES k3t F2A, 10

0~500m'/g8l RS F3F F&A, 1000m/gd=e AL A3t SHAAZ FE3}
FAFEE o83t VOCs E4S FAeta st Afde FodrgdE 54
dEde] g HHg FHA Meo] Fasit AAFALIEAHES
Canisterol] M]3 thid=d9 W7 vlaz FHelstar AA Aol v 54 =437
FSA4EZ BF AREo] 7leslth. 13y Breakthrough #4124, Artifact 34 9]

A, Coolate]l AREA VOCsel AH ol -4 gstm, £47139 Al &
3 ek FEAFRC AHE AlEE 993 A4S 53 F GCE FYY
EAEY, 2AFHEEHe FA4 7]E2 ISO 16017-1, I1SO 160172, EPA
Method TO-17, ASTM D6196, NIOSH 2549 5ol A 5o} 3l
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ety
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T thFol A AT E AW LAFHEEAHE S FAEH
o7 sta gom, EIAHAYEY nAFERAEWFEH S FAPEHOE AEsta
Atk o]lo] ZPAFE Passive Samplers ©] &3t VOCse s=5 =AH3

o]
2R
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% % 71 5(e9) 28

B = TVOC HCHO
A V(2) 45 45
A A 7 T (min) 30 30
R Q(m¢/min) 150 150
g 7] =% q(m’/hr) 0.02
37) 3] N(Z]/hr) 05
A 84 v(m') 0.02
7 o & L(m'/m") 2 (W2 04)
NEEY A(m’) 0.0225 x 274
> = Temp.(C) 25+1
U&= RH(%) 50£5

<GE 33> ASAA ed=d AN

- 24-DNPH Silica Cartridge (Supelco, S10, U.S.A)
- QFE I FW(Waters, US.A)

- Tenax-TA(60/80mesh, Supelco, U,S.A)

HCHO

- g A9 w3 Z(Sibata MP-2300)
150me/min&. % 30 &<t & 4574

U>"
i
o

TVOC

- YR 4g v %H Z(Sibata MP->30)
150ml/min©. & 30% %<9t & 457

S4Tols Wael WEhRE HgTlel ANHL)

312 F<dstol= % TVOC &4

jmd
Faustol= A2 duieride g g wet (29 33)3 22 14T

1=
HPLC)E o] &3to] <% 34>9 7o g EAs9

—~

N Az vhE 2]
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<¥ 34> HPLC 74 % ¥4 =4

HPLC system

Gilson HPLC 305 system

Injector

Gilson 7125-081

Analytical Column

Waters Symmetry C-18(Z o] 250 x W4 4.6 mm, +7 5um)

Detector

UV-VIS Detector,

Mobile phase

Acetonitrile (A) / Water (B)

Gradient Elution

0~15 min : A/B = 70/30 (Isocratic)

Detection Absorbance at 360 nm
Flow Rate 1.3 ml/min
Injection Volume 20

e
dste] HEBAL ¥4 Ane BEo| wil 4WAR 5Nste] BAT AP

olw A¥AFE 09999 o] o= pEbtT,

49 FLdstel=9] 6% 7l2Rd Edo] £3d EFEEH

B9 azvEade (29 359 2o A9d 2

[mv]

— ci\clarity\w ork2\calib\archi std\std-2.15

600

Voliage
IS
5
8
4133 2

7117 6

P
‘/‘ 7633 7

1 I

o T T
0 2 4 6 8

Time:

(19 34) 7t2rd 73 Z5E4 (d) (29 35) 7l2RE 7% ZFEE ()
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(19 3.6) HCHO # =X

TVOC %4 2 24

<E 34> AEE ZE (2" 379 TDS
GC/MSD (Agilent 6890N; Agilent 59731
3E 35>9F

>
SN
D
[¢)
@
a.
D)
:
Q
5
<
1% [119,
Noam T
)
~N
A L

(29 37) 7AZZverE 21839 (GC-MSD) 9t d€27](ATD)

GC Agilent 6890N GC, USA
GC/MS MSD Agilent 5973 inert MSD, USA
a4 9 HP-VOC 60m, I.D 0.2mm, Film 1.12 un
A 2F A} GERSTEL, Germany
et/ g ekaky) TDS 2-7 (Therr.no Desorption System)
AewEgx| Aoz CIS4 (Cooled Injection System)

with LN, (-150C)
AEABEFY7]| TDS A2 (Thermo Desorption Autosampler)

Thermal Desorption Sampling Tube
AZ8 FH | Tenax Tube (Part No. 28271-U), SUPELCO, U.S.A
17.8Cm Length x 6mm OD x 4mm ID
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<E 36> AYA/ALEE-GO/MS BAH =7

TDS (GERSTEL, Germany)

GC/MSD(Agilent 6890N, USA)

Purge Temp and time. 30C, 0.05min GC Column (O.meljlzz)?]n?(i.mum)
Desorb time and flow | 855min, 5ml/min Initial Temp. 40 C (5 min)
Desorb Temp. 240°C Oven Ramp Rate 1 4C/min (40 ~ 200C)
Cold trap holding time 5min Oven Ramp Rate 2| 20C/min (200 ~ 2507C)
Cold trap high temp. 280°C Final Temp. 250C ( 3min)
Cold trap low temp. -50C Column Flow 0.8m¢/min
Cold trap packing Tenax TA MS Source Temp. 230C
Split 251 Detector Type EI(Quadropole)
Valve temp. No Valve Mass Range 35 ~ 350 amu
Transfer line temp. 250°C Electron Energy 70 eV

(18 399 2o} o714 TVOCY Ao+ 7[A~=A=EunE 1
o] ]3] n-Hexaneol Al n-HexadecaneZ7}< 9] W oA A&HE VOCsES
Toluenel & 3itste] A sl Aot}

Abundance

TIC: STD_04.0

1300000
1200000
1100000
1000000
900000/
800000
700000
600000
500000
400000
300000
200000

100000

|

|

n

[}

T t U Tty T T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00

(29 3.8) Toluene(200ng)<

60 VOCs

=]
!

=

)

AT I =

(¥ 3.9) Toluene 7
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13
=

AR(&A), 7Hg,

o

RLE W

=]

e 7
Fo, Algarel weba = EuwAer JuEA s i

2 stepsla gl

o

=
1

1
N

H71%= gkt

A S AT

3]

A7k 87 o

B

o=

A
H

—_

!

tol

9

o]¥ =7} 0.00
0.001~0.008mg/m" -

-h® e

o= YA e

o<
i

) %)

oA 12%F, A=A 26
o]

o

=

¥ 0.005mg/m’

—‘O
=] >

]

A aE]an A o] )
by

=]
=
.h’
=]
=

Ll

CEEEES

=

'h,

0.001 ~0.008mg/m’

FolmA g A2

o

o 0.004mg/m’

3.10)
w2 =)

]

Ao, FolH Ao} A=A X|(

i

2
1=

- h,
=

.h’

ATl M= 1470 Al A
39> (1

-
it

=

<
0~0.016mg/m’

0.006mg/m’

o]},

il

ol

AR A

A, Aol 2A %
% A9z e,

1l
s
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% 38> WA F/F¥ HCHO, TVOC HE4%E 9 6% VOCs W&

HCHO TVOC - |
6% VOCs W=7 (ug/m)
o= (miz,/mz h) (mg/mz h)
e W W Etylben .
T s+u |Benzene | Toluene Xylene|Stylene
AR A zene

PWP-001| 0.016 |#$-<| 0.161 e 0.000 3.589 0.000 | 0.184 | 0.476
PWP-002| 0.006 || 0232 | ¥ 0.000 5.407 0.469 | 1.036 | 0.189
PWP-003] 0.000 |#$-5| 0.092 |95 0.000 1.647 0.000 | 0.147 | 0.000
PWP-004| 0.002 |5 | 0117 | $F 0.000 4,924 0.000 | 0.209 | 0.000
PWP-005| 0.005 |#-$<| 0.016 |3 55| 0.000 2.660 0.000 | 0.140 | 0.000
PWP-006] 0.003 |#$-5| 0.012 |95 0.000 11.878 | 0.000 | 0.369 | 0.000
PWP-007| 0.001 |5 | 0.012 |Z5| 0.000 1.882 0.000 | 0.144 | 0.000
PWP-008| 0.003 | & $<| 0.011 |3 55| 0.000 5.447 0.000 | 0.378 | 0.000
PWP-009| 0.001 | & 5| 0.009 || 0.000 0.749 0.000 | 7.829 | 0.000
PWP-010| 0.004 | -5| 0.009 || 0.000 2.540 0.000 | 0.087 | 0.000
PWP-011] 0.004 |#$-5| 0.010 |95 0.000 4.371 0.000 | 2.667 | 0.000
PWP-012| 0.003 | #$-5| 0102 | $F 0.000 30.782 | 0.000 | 0.233 | 0.440
SWP-001]| 0.008 | &% | 7526 |S=<| 0.000 1.873 0.000 | 0.109 | 0.000
SWP-002]| 0.008 |#$-4| 0.640 | ¥¥H1 | 0.000 3.524 0.000 | 0.116 | 0.000
SWP-003| 0.011 |# 54| 3.730 | ¢¥¥k2 | 0.000 1.729 0.000 | 0.116 | 0.000
SWP-004] 0.013 |#H %5 | 0343 | 4& 0.000 47433 | 0.000 | 1.060 | 0.000
SWP-005] 0.020 | & 94| 1.365 | ¢¥¥H | 0.000 1.029 0.000 | 0.322 | 0.000
SWP-006] 0.009 |# 54| 3250 | ¢4w¥k2 | 0.000 7.960 0.000 | 0.376 | 0.000
SWP-007] 0.001 |#$-4| 1.310 | ¥4 | 0.000 15.660 | 0.000 | 0.707 | 0.000
SWP-008] 0.009 |#$-4=| 1.011 | 41| 0.000 3.838 0.000 | 0.533 | 0.000
SWP-009] 0.007 |# %5 | 2811 | ¥¥2 | 0.000 19.127 | 0.364 | 0.784 | 0.000
SWP-010] 0.019 |#$-4| 1.896 | ¥4 | 0.000 11.731 | 0.000 | 0.789 | 0.000
SWP-011] 0.002 | #$-5| 4726 |55 0.149 12.960 | 0.000 | 0.818 | 0.000
2 Iswe-012] 0007 [H$5] 4166 [S579] 0000 4.171 0.440 | 0.949 | 0.000
= |SWP-013] 0.001 |# 95| 3.740 | &v¥k2 | 0.000 0.824 0.000 | 0.393 | 0.000
W | SWP-014] 0.008 |3 $-5| 1.361 | 44| 0.000 1.247 0.000 | 0.178 | 0.000
] |[SWP-015] 0.002 |# 9| 5154 |5=<| 0.000 0.920 2424 |19.218| 0.000
SWP-016] 0.002 | #$-4| 0.291 4= 0.000 0.596 0.000 | 0.122 | 0.000
SWP-017] 0.003 | &5 | 0282 | 4& 0.000 0.967 0.000 | 2.376 | 0.000
SWP-018] 0.002 |#9-| 1.363 | &% | 0.000 1.069 0.000 | 0.145 | 0.000
SWP-019] 0.008 |# 94| 0343 | 4= 0.000 0.738 0.000 | 1.427 | 0.000
SWP-020] 0.004 |#H 55| 0375 | 4% 0.000 10.027 | 1.231 | 5.904 | 0.000
SWP-021] 0.004 | & 54| 1.666 | ¥¥H | 0.000 2.102 0.000 | 0.104 | 0.000
SWP-022] 0.004 |3 94| 1553 | ¢4¥k | 0.000 3.504 0.000 | 0.102 | 0.000
SWP-023] 0.004 |3 $-5| 10.824 |55 <l| 0.000 0.260 0.000 | 0.000 | 0.000
SWP-024] 0.004 |3 54| 1.875 | &v¥H | 0.000 0.649 0.000 | 0.073 | 0.000
SWP-025] 0.004 |3 55| 2397 | &¥2 | 0.000 0.753 0.000 | 2.976 | 0.000
SWP-026] 0.001 |3 95| 2348 | d¥2 | 0.000 1.940 0.000 | 0.509 | 0.000
FWP-001| 0.008 | #-5| 0.027 || 0.000 0.369 0.000 | 0.082 | 0.000
FWP-002| 0.007 |#-5| 0134 | F 2.071 76.469 | 4.973 | 4.042 | 0.000
FWP-003| 0.007 | #5| 0.001 || 0.000 1.409 0.780 | 1.529 | 0.000
FWP-004| 0.001 | & -5| 0.004 || 0.000 0.360 0.000 | 0.071 | 0.000
FWP-005| 0.002 | & $-<| 0.004 |3 55| 0.000 2.433 0.000 | 0.118 | 0.000
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2w Zo] ¥ %] ATz Z e A
- (mg/m* - h) (mg/m’ - h) (mg/mt* - h)
Z o 0.016 0.020 0.008
HCHO 2 0.000 0.001 0.001
3t 0.004 0.006 0.005
003
002 |
"\LE 002 |
= muz
(@]
5 oo
T
[
001
[
000
ZolHx| NEER EFEPY

(L% 3.10) ## F573d HCHO W&E4 %= Hl

P
=
1&
Ry
lo
.%
<
o
@)
ok

<3 310>% (29 3112 FolHAet Aawx e
=4 E=E "l Aot TVOC WE7r=e e

A1) Aolzb wlg- & S & F Adrk FolH A= 0.009~0.232mg/m’ - h, H 1t
0.058mg/m’ - h, ZH¥E A= 0.001~0.134mg/m’ - h, F1F 0.034mg/m’ - h, A AHA =
0.282~10.8242mg/m’ - h, H 2.552mg/m’ - h2 YESY. Hid HEAEE VT2
2 Adadz > Folglx > xuj¥A Foz 9 YEgt 5 He Fold
Aol HuigkS 0.232mg/m’ - hol™, A=Al A HAFE 0.282mg/m' - h2 Fo]
Hx el 2ug o] HA Rt Ay Higo]l g F AoR ey A
F3kel FElgk Aoz A EgE, AAaA oA dAA vFol EAE T AW

Yol A ARSS FA8HAL = 4mg/m' - h o] el AlFe] 51 yERyk

N

14

3
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<3 310> ¥A FFE TVOC B=7 = vl

o Z0] 1 %) ISEREEY Z ) 4] %)
- (mg/m* - h) (mg/m’ - h) (mg/mt* - h)
2o 0.232 10.824 0.134
TVOC A 0.009 0.282 0.001
Sz 0.065 2.552 0.034
1200
1000
= 800 |
E 6.00
8
2 400
[ ]
200
000 . =
ZolHx| SECEH ELTEES

&l

(29 311 #HA F7FE TVOC B=4= H

(

AN
o

FEQl 6% VOCs

o3

ol g A S AN AR HAN  FTEFE
Benzene, Toluene, Etylbenzene, Xylene, Stylene, 1,4-Dichlorobenzene % il
Benzene> FolWA oA HEW A ¢kokom, Aauixel zujuxdA 7zt 17)
AN AEHAo} ) vFolUrh. Toluenee RE AFEo|A HEHAC
v ZolwAo} AIWA KT ZuMA A Thh Wo] HEHE Ao eyt
t}. Etylbenzene Zo]¥W x| 1A%, AAWA] 44 F, Zu)|sx
Atk Xylened AaWA] 1A4FS ALl BE ATl HEHHAH Stylened
ZolW At 3AE N HAEHYoY, HAEH ZAo] Fo] wje mgel Ao
2 Yelgd. <® 311>e Fojdx, Aa
Toluene¥ Xylene® A5 vetdl Zoltt
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<3 311> ¥XA

= =
oTl‘Baﬂ

VOCs W=7

oo Toluene (ug/m’) Xylene (ug/m’)
IR RIS LRI EEIEEEEEESEE
H oy 30.782 47.433 76.469 7.829 19.218 4.042
Ha 0.749 0.260 0.360 0.087 0.000 0.071
3+t 6.323 6.024 16.208 1.119 1.546 1.168
(17 312)% FolwAst daMAe Fadsel= AzntE1yd AZoldh X
o BA ARAzeld, YES BNzl mE PEH A9 ¢S ved
Zdystol=g TP U2 ddstel= CABAL FolMA e A=A oA
A AEHA G AL FAG 5 Aok
[mV] [mV/ =
= C:\Clarity\WORK2\DATA\ARCHI\LAB-MAT\PWP-004 3 C:\Clarity\WORK2\DATA\ARCHI\LAB-MAT\SWP-011
50- § § ©w 501 4w~ % § © : ® S
. , N A S o b N A Ay S
0 2 4 6 8 0 2 4 6 8

[min.] [min.]

o
3

Time

(1% 312) FolHA et Aamx]e] HCHO Z=ntE 1

(19 313)2 FolHA 47) AFe] TVOC A=RwETFH AlZojty XFH& &
4 AHAeE, YEE 2Nt BE AFH 2de Fe et azn
Eagel A mivts o] FoluAe A B VOCsTH AEH T A& & 5
om, AFe] el weh AFHE AW Fol A dek dAde] the

Yepe,
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Abundance Abundance

TIC: PWP-003.D TIC: PWP-005.D
300000:-
250000-
200000:-
150000 150000-
100000 100000
50000 50000 J l
L& [ TR 1 Pl bl ady
5.1‘)0 10.‘00 15‘.00 20‘.00 25‘.00 30.‘00 35‘.00 40‘.00 45‘.00 50.‘00 55‘.00 5.‘00 10‘00 15‘.00 20‘.00 25‘.00 30.‘00 35‘.00 40‘.00 45‘.00 50‘00 55‘00
S T
Abundance Abundance
TIC: PWP-009.D TIC: PWP-011.D
300000
300000
250000
200000
200000
150000 150000-
100000 100000-
50000 50000:- ]
NE i [L ul. |AJ\\ " JI L | 1y \“J.LHI f‘wJ o)
500 10 00 15 00 20 00 25 00 30 00 35 00 40 00 45 00 50 00 55. 00 5.2)0 10.‘00 15‘.00 20‘.00 25.‘00 36100 35.‘00 40‘.00 45.‘00 50‘.00 55.‘00
Time--> Time-->
(19 3.13) FolHAe] TVOC AZvtE T
(19 314)+= AIER 4A4%=9 TVOC FA=ZvwEIZH MZo|th, Aav A=
=] S Z~ )k o A=) = = = L
RT 39% o]FolA %2 VOCs7F YelHa glon o] BEAE Fd& F&

_1'_
9 44 63 VOCsol EHE Bhe gl Aoz deud. ey w2
o =707k FolwAsh wlawste] WA A veht, A=MA TVOC WEY
o e A Qe

0) Yo 2719 Fejatel W, FolwAt Y& Ft) 27120] 3000000]%, A7 7000000
ole},



Abundance Abundance

TIC: SWP-003.0 TIC: SWP-006.0
7000000 7000000
6000000 6000000
5000000 5000000
4000000 4000000
3000000 3000000
2000000 2000000
1000000 1000000
[ } l

T T T T T T T T T t T T T T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00

T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00

Time--> Time-->
Abundance Abundance
TIC: SWP-011.D TIC: SWP-015.D
7000000 7000000
6000000 6000000
5000000 5000000
4000000 4000000
3000000 3000000
2000000 2000000
1000000 1000000
T " T 1 T T T T T T T T T T T | UNABARRRRAR T T T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time--> Time-->

(¥ 3.14) A=A TVOC ZZvE 1™

Agell AbgE AFO AWATIAS AN A, FolwA o WA(m)Y Bt
7FAL 903 elal, Aawx|e] vt 2207w A
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3.2.2 AFAA AY A B4

FoAHGGA - AT dd szl e5d HHA AAAA= oF 12070
AAolH, Felvet FAH AR(2003d 7)ol oleHsh H2A AxdAe &
= AP HA AxdAF= 6670, FaFA H2A AxdA e g 1987] 0 o
et 2y o] T °F 80% = FAAAEA AA A7t v FE Aotk =
HEA QAN A= g2Ae SR 31000F ez FAHY, A58 A

A= 100001 Foll o2, o] F Avlel ALE FR5E FRAAE oF 7009 F ol
Aol .

QAR FFE P R whek A GRAASG fA FRAAE BFD
Fogom, fr1de HAFAASE FHFAAL hE F Avh TR, PAAE
AR He eluoA deE Fo @@%mmt HEAel LT e

45

<} 312> H=AA EF

R FER W
) g gaEd
w7 oba, 744915
A F | =x9 LA ZEEA, epEl s A
g P $4, A% AAFAFA,
7t AA S
Y 3 A, AEAA 5
=3 AeE RelA, 2 5
71 B 27 A -
w g wh
A = AHE o} A~TE = >
T ’ ’ J =) Q.
RN Ao, AAE, AvEE | SUE SpEA £

31) http://kosis.nso.go.kr/cgi-bin/sws_999.cgi
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A= HFAAE A S22 AEFSL ofd wet F 32F 9]

o A@e ATk <E 313>l AFF GHAA Fdustols
T

<E 313> FFA £=¥ HCHO ¥ TVOC #=7=

HCHO TVOC
(mg/m’ * h) (mg/m’ * h)
T 8 = = TAE A &=
o= = = = = -
70]_5 ] 70]_5 ]
WB-001 | 0001 |H5] 0007 | A5+ . I
WB-002 | 0011 [H$5] 0008 |H$F e T
W g | WB-003| 0001 || 0002 | Isi A, VIR, vk, Fol
WB-004| 0006 | A4 0002 |H5g| | Ac Emulsion AueA g
- 5] O >~ - o >~ Fol, WA AFH 2,
WB-005 | 0003 |#95| 035 | ¢ PVAc N s TN
_ O~ s =] © 2~
BWI-001] 0.061 —To_,; 0.143 H:i EVA copolymer BArg Qs A
BWI-002| 0001 [#$%] 0081 |25 A
- PV o =7}
BWI-003| 0057 |[#$4| 0425 | ¢ T A
=], MDF, PB, &% %9
BWI-004| 0160 | %% | 0845 | 4% PUR A fst epre B
PVC Z2}2¥ Filme #H %
BWI-005| 0.001 || 11.040 | &5 A
g [BWI-006| 0043 [H$5] 12746 | 559
BWI-007] 0047 [#$5| 19429 |59l PIB 2A7e AN E U
BWI-008] 0.043 |35 | 10259 |5+ 9 A% S AN E&KEFAF
BWI-009| 0038 |29 12373 [ 59
BWI-010] 0.011 |[&#%5| 0019 |#-%<| Urea, Formaline Ayt Brby g
BWI-011] 0.108 435 0.087 | # 95| Urea, Formaline Fohg, AW ZrrEe
Bwi-oi2| 0162 | 2% | 0019 |A9%| PVAc Emusion | ¥ FEE, L EEE
BWI-013] 0000 [#H%5] 0430 | % | PVAc Emulsion 7E 5 A
BPV-001| 0006 [#$F] 0353 | . ‘ ,
> = - P 200 214 PVC, Hard boards
PVC Tgpv-ooz| 0001 [HA$5| 0885 | %= URA 2243 ard boar
Z 2 Q- WCA A 2 ZEZelrgn
B8 ppvoos| 0005 [A94] 0319 | <% PVC Ve s e
5 0 - Acrylic Emusion PVCEFY 2 213
BT-001 | 0001 |®$4| 0780 | %= e A
B TBT-002 | 0060 | A5 17681 |59 Acryl pvcE A3
A28 | BT-003 | 0024 |#A$5] 22024 | =39 | Acrylic Emusion wA7], 471
BT-004 | 0008 |24 | 1539 |539 WA Acryl =471, GLASS, #% 33
: AT S I vo Acry PLASTIC, 2% 5| %
BWF-001] 0007 [#$5] 1336 | 45 Urethane
BWF-002] 0006 |#$%]| 0063 [A55F .
FjR=X-E — - E R
r "° [BWF-003] 0.002 [H%%] 0067 |ATF Poxy Hesin PERErRES.
(") TBwr-004] 0001 | A% | 0047 | A% | Waterborne Epoxy
BWF-005| 0.001 |&$%| 0077 |#A$%+ Resin
WFE g | BLE-001| 0011 | H5%| 0685 | 4% Acryl ARAPVCHe A
(%) |BLF-002| 0001 |&<%5| 0020 |55 PVAc PVC 413 §& H3A

A 2hl = dd AFEARe] FFolA el FAE AR
° = o

e keis Bl
wol =AY AFL At Alefsril e,

Foz Agsan 74
3 34 ¢

A sk
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© EajZolth ool WA o A Fito|u Wule] miito] 124

Z9o] HZo= PVAc(PolyVinylACetate ; ZAHHY) AE HHAAE 53359
AbRSE7| & gk Aol A 7 Bo] ARgetar de= 27 AR =ulES AR
ko] AE3k Axp Zddsto] =9 TVOC WEH 7 vi$- A debwich #H 2

PVAcAIES H&EAY HS, T
1

4
rﬁ
Ho
N
offl
il
o
M
o
A
N
4
flo
td
<
B
fr o
N
fru
v
X
i
uj
3L
i

g AlFol Ak T HAol & ArE o
PVAc(PolyVinylACetate ; 241 d), EVA(Ethylene Vinyl Acetate) && T4
rog e AFE  Agstxn,  Ad HAS ashe F9s
PVC(PolyVinylChloride ;  9@3}u]d), PIB(PolylsoButylene ; 4 3%),
PUR(PolyURethane ; £ $d8) 52 FAHAELE 3= AFS A&
370 AFel FZ, 14 AF] $
AEL T2 QAR A Jeyt TVOC WE4Es FAE we o
7t AA JEeth 53], PIBE FARCR = BE AFS gFol &5
AU d B YA AHES FA 8 10mg/m’ - hE =338t
PVC H#AAE= Alde AFe] 482 PURA 293 ,
gatol= WEZE7F e o2 YEEth TVOC & e S48 H2A
A F2 o] PVC Resine @ %% AlFo] 10.259mg/m’ - h2 YERd Aol H]
3, PVC A&A= 0.319mg/m’ - ho = o]zt A sHA Lrehyth weps, 22

FARY A AF) Frsh IR WA wel e PEEYL

dstol= WE4mes AP AF F

ol Ao dgHnt

Beg A Ae, FLUstels WEGEE W o, TVOC %
FARE U2 oW A ARARGE A Uehdeh FARE olay A%
o5 5 =
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T/ o] EpoxyQl AlE<
Ay
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R
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at7] uf

g
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A8

H =

=

=W EpoxyZ A &E= AE

], TVOC

248 AAL Y 2

A el
of sl kg °F 1000

Al

=

=
< Fo AHA=AA

R

Jerd Aol

s
™

A 2
p=13

=

R

[e)

13, 1ol e

fits

3.14>¢F (29 3.15)

9

LB g
#*

3

7F AR S dERE
Ao AEQh. ey
Z}A]

<

’

[e)

A TVOC &4 %7 tha =4 vebyth

Urethane 2.2 A2 == A

=
ot
=
L8
Y

ot
o))
Hel

o

p

Hgo 7 wrt A2 A e

E

B

~

whe)

4
oo

~

e
wr

> PVC 2 u}

olo
-
TH

0.011
0.001

0.004

olo
I~
e

0.060
0.001

0.023

0.006
0.001

0.004

0.162
0.000
0.056

0.011
0.001

0.005

(mg/m?

<3 314> #

- h)

?_

A
Az

I

)

HCHO
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018
016 |
014
= 012
\i 010
£
Q 008
O
T 006 "
004
002
000 i n
x| 8 =58 PVCHEE ElARAE  HISEEAE
(29 315 A&FA €58 HCHO WEZE v
<% 3.15>¢F (29 316)2 Algs F3AA TVOC WE4d= Hul, A, Hat
TS Uebd Aot Y HE=AE b 2w 4, M B MERES
e IS5 & F oy, A8 T3 AL H|=dk 52 o YEW
th. TVOC =3 ¥A43 PVCHEE g1 vgdsd F2eo wEdes A
2 oge Aog Yyt TVOC HE4Es gdygze > 248 > PVCHE
& > ugaEg e > P FE o2 v YEt
<E 315> FHFAA &= TVOC WEH%E v
PVC Eld BIR= s
TOE (ng/m-h) | WAL | 2Ae ) - ]
a8 a8 a8
2 o 0.355 19.429 0.885 22.024 1.336
TVOC 2 0.002 0.019 0.319 0.780 0.020
o+t 0.075 5.223 0.519 13.971 0.328
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(19 3.16) HFA &= TVOC &A% vl

<# 316> Agd Z&AA 65 VOCs WE#EFS Yeld Aoz mE AF
o 1 14-Dichlorobenzene< HZ%# Adrt. 53], & 23 53
PIB(PolyIsoButylene ; 3 1F)E T4 #AlFdl A Toluene®] W&wFo] w5
A A YetwkoeH, Etylbenzene, Xylened W& 3k A4 eyt
(29 317 E‘JX]*"L H2A 270 AFe] FLustols AmntE IR ot} B
A=A B, AAe 54 AF BF HASF oF FEoE UERAR, 1
94 Q2 E8% WB-004 AlFolA FA9 3ol Zhgh AAR A=5H<0 {A 7t
. Acetaldehydex= 3A4 t©}

71 d3e s de 54 F52 oYXk AAe 2 54 EH s
=

o

fopx ©om
rlr
o=
(@]
D
&
a
l¢)
=
<
o,
l¢)
N
i)
T
oY,
i
i,
32
T
of\
o
o
>
%
n
(e}

318)8 EZA& HAFA = Acetaldehyde’} AEH 271 A|E<o] L st

ol AmviEIagelty Z7t FEE EVAS PVAcE YERTH
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<3 316> JHA =9 6F VOCs W=

6% VOCs W= (ug/m')

-+ 1,4-Dichlor

obenzene

M

Benzene | Toluene |Etylbenzene| Xylene Stylene

WB-001 0.000 0.342 0.000 1.158 0.000 0.000

WB-002 0.000 0.307 0.000 0.080 0.000 0.000

A& WB-003 0.000 1.020 0.000 0.513 0.000 0.000

WB-004 0.000 0.282 0.000 0.000 0.000 0.000

WB-005 '7.000 28.000 5.000 6.000 5.000 0.000
BWI-001 0.000 16.084 0.000 1.400 0.000 0.000

BWI-002 0.000 1.276 0.000 0.344 0.000 0.000

BWI-003 0.000 8.551 0.533 1.193 0.207 0.000

BWI-004 0.000 | 226.647 1.202 2.538 0.000 0.000

BWI-005 0.000 | 2782.849 4.033 6.342 13.651 0.000

BWI-006 0.000 | 2612227 | 113131 | 354.798 | 0.000 0.000

A8 BWI-007 0.244 | 4426.669 | 285127 | 652538 | 0.000 0.000

BWI-008 7171 456.058 20.667 20.291 0.829 0.000

BWI-009 0.000 | 2184.944 | 120.740 | 344.180 | 0.000 0.000

BWI-010 0.000 3.803 0.000 0.000 0.000 0.000

BWI-011 0.702 22.616 3.122 3.656 1.927 0.000

BWI-012 3.896 26.964 1.828 2.648 0.000 0.000

BWI-013 6.000 111.000 11.000 11.000 8.000 0.000
BPV-001 4.000 55.000 9.000 9.000 7.000 0.000

BPV-002 5.000 76.000 9.000 10.000 7.000 0.000

BPV-003 0.000 46.000 0.000 0.000 0.000 0.000
BT-001 0.000 2.376 0.000 0.500 0.236 0.000

By BT-002 0.000 | 1736.313 4.138 2171 0.000 0.000

A8 BT-003 0.113 1.704 49.369 0.000 51.140 0.000

BT-004 4.000 4.000 0.000 3.000 0.000 0.000
BWF-001 0.000 3.778 170.449 | 276.700 | 0.000 0.000

BWF-002 0.000 2.489 5216 3.331 0.000 0.000

?Eij BWF-003 0.000 3.776 0.000 0.138 0.000 0.000
BWF-004 0.000 4.838 5.873 10.658 0.000 0.000

BWF-005 0.000 3.989 0.567 1.120 0.000 0.000

A= BLF-001 0.000 41.282 0.000 0.147 0.000 0.000
() BLF-002 0.000 3.476 0.493 1.093 0.000 0.000
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b— C:\Clarity\WORK2\DATA\ARCHI\LAB-MAT\WB-002 C:\Clarity\WORK2\DATA\ARCHI\LAB-MAT\WB-004
0.6 i} 06
0.6 061
® ®
g g
S S
0.4 < 0.4 <
M 2
2 2
] 5
2 32
0.2 o g 0.21 ~ £ .
- 5 0 © Al 5 ~ ©
8 s 2o 58 s 8o
s 5 o
e R 8 d g a8 g
i ! o <~ I [ ) :
004 b ‘{\“ | 2 H I | ; 0o Al T\lg 1 \ ~
0 2 4 6 8 0 2 8
Time [min.] [min.]
- o ]_
(19 3.17) #WA & HZAe] HCHO A=w E:LEJ;
\2! vl
— Ci\Claefty\WORK2\B TA\ARCHILAB-M AT\BWI-001 — C:\CIgty\WORK DATA\ARCHILAB-MAT\BWI-003
0.84 0.8
g
& B
0.6 i~ 0.6 %
° ®
g g
S © S
0.4 © 3 0.4 o
®
3 2 z
o] w g 5 b ©
i e g E ¢
0.2 £ $8 0.2 £ e2
. - 5 38 ® - s 58 @
- £ x5 0~ ~ < L& ~
5 N o 5 20 Wl
!
0.0 AN \_‘m* R \ ”" 0.0 an oAl A Lo
- T T T
0 2 4 6 8 0 2 4 6 8
Time [min.] Time [min.]

(1Y 318) ZA4& H&A = Acetaldehyde’} A& 9 A|%2] HCHO A =ZntE1#H

(19 319)% 2 Aol g AF FolA A[AAFZAA FHATAA
SHYZ Ued PIBE FARCR &&= 47 AFe TVOC ZzZvtEadolt)
agel A RT 235%0] YEbYE Toluene® ¥ 27F thE EAEe] 3=d] H]3)
HAs] 2 AL & F drt 58], PIBE FAEOE 3= HAA A vegyes
Toluene ¥ F+= tt2& AFNA YeEE Toluene 3] vl wlg- 7791,
gae] 97t depAe @40 vevE 2eg FAFdrh

(19 32002 &2 AFelA Ags 234 & 7M1 =& HEAEE
714 gdHAA e A2vtE S ekl Bojth AAs A el dHe A,
AadAE RT 398 E $2E VOCs7h YeEbda gl
= RT 25584 518704 thake] VOCs7} Yepar 9l
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Abundance

TIC: BWI-006.0

Abundance
TIC: BWI-005.0
> aer07 1.3e+07
2.2e+07: 1.2e+07
11er07
26407
1e+07
1.8e+07
9000000
1.6e+07
8000000
1.4ev07
7000000,
1.2e+07
6000000
1ev07
5000000
8000000
4000000
6000000 5000000
4000000 2000000
2000000 1000000
T T T T T * T T T T T
5.00' 10100 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time--> Time-->
Abundance
Abundance
TIC: BWI-007.D
2.4e+07
2.2e+07
2.2e+07
2e+07
26407
1.8e+07:
1.8e+07
1.6e+07
1.6e+07
1.4e+07
1.4ev07
1.2e+07
1.2e+07
1e+07
1e+07
8000000
8000000
6600000 6000000
4000000 4000000
2000000 2000000
| " ORI N J_#

TIC: BWI-009.D

O T T T T T T T T T T
5.00 10,00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00

T T y T u u t u u T u
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00

Time-->

(19 3.19) PIB7} F4+&
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Time-->
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"
T T u T y - U T T
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A

5E8 HAA] TVOC 2ZvtE 1
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Il
I L R

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.

Time-->

(29 320) %

=1}
=

9 4%

54 B 3

- 71

o]

[o]

A9 TVOC A=ntE 1




323 vheA AW A% B4

b

]

b717b

3|

AA7F AF-E AL g

=0
5 =

7}

Ly
a

AAHoRE AWF AAE Fz AHgEe

Zow

—_—
fi%e)

9 bRkl s AL g

Bgoe=w PVC &

o] Rg¥a Ut

A Az A oA

L
o

A

olubetal W PVCHlel

4 (well-being) & 3}l

o] Azxxa .

=
<]

FAQ A Ame 5

AR s w)

e

9101 4

} ARG AE ] Hol
P = oF 4270 Al Z2GAISF oF 228712 Al

S

o
C]

o}% v

otabr) e

=
=

@ik,

ATolM= o T 2EvF 5/ AFH FubdA 3 AES Al

=

L 183 6& VOCs

A| 2

oM 5FE o

470 AEel A

ki3

A 2l
o, Futg A= 2EvFatg Aol

], PVC Sheet FuleHA)

3|

3 O
™=

2 9 yEst TVOCe 4, 2&vkee Ul Als

}o]

3|

g

<

upe}

AR F

gl

o -
- X

E
=

Jepge.

And WEAE} G w4 GE

_72_



& 317> vtgAl /¥ HCHO, TVOC &4 % % 6 VOCs HE

HCHO TVOC — .
(mg/m’ - h) (mg/m’ - h) 6% VOCs =% (ug/m)
= = = FA =
v b= g | Etylben ] A
Tu 5w |Benzene| Toluene Xylene | Stylene
= = zene

WF-001]0.010 |#-%-| 0327 | %% | 0.000 9.682 | 2.020 | 3.582 | 0.553

WF-002| 0.078 | %% | 0.080 |#-%<| 0.000 | 29.740 | 30.827 | 28.200 | 3.013

rlo

k)
U

WF-003| 0.417 | 9% | 0.100 | #-%-==| 0.000 | 92231 | 6.969 | 3.558 | 1.631 Sy

WF-004]0.001 | #-9-7| 0.009 | & $-+] 0.000 1978 | 0.398 | 0.607 | 0.000

WF-005] 0.007 | #-$-57| 0.096 | #%-<| 0.582 | 31.362 | 23.140 | 35.951 | 0.000

RF-001 | 0.004 | &% 0.270 | &= | 0.000 | 53.973 | 0.000 | 0.651 | 0.000 [HIA=E

F ¥ | RF-002 | 0.001 |3 $-57{ 1.609 | &¥H1 | 0.200 | 27.200 | 80.400 |109.500| 1.100 PVC

RF-003 | 0,002 | 24| 0585 | 2wkl | 0.900 | 286.000 | 36.600 |105.400| 0.600 | Sheet

6& VOCs FolA &=nF9 FreAl 2% 14-Dichlorobenzenee 72 5 4]
%9kom Benzene¥ Stylened w9 Aol HAEFHUT. &EvlF+= Toluene,
Etylbenzene, Xylene®] W& o] A% 7+ thdh HAVF UEwtow, FulgAl=
PVC Sheetoll A Toluene, Etylbenzene, Xyleneo] ThA ®o] #HZ% it

<3E 318> (¥ 32D 2EvhEutg et grteA o] Fdvlstel = e
=5 Mgk Ao EvkEatgAs 1] AlFddA Fddstol= =
A vEb A AlE el AAF 2A dEbsar, FukgAel A F
= WEZE7 QAR A Yelbgt, Fddsiols EREE 2E5vE > F

A=
uhek A o Al vhebuh

& 318> ZEvhFutg Aot Euke A el HCHO W=7 =
7 & (mg/m’ - h) > EvHE EulehA)
Z 0.417 0.004
HCHO Ha 0.001 0.001
it 0.103 0.002
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045

040

035
030

025
020

HCHO (mg/ m*h)

0.15
010 [ ]

005

-
SHHE A

0.00

2sotz

H
=
k

(29 321) 2=vkFuteA el subeAe] HCHO W=7

<3 319>9F (¥ 3.22)v EnbEutgAlel FukeAle] TVOC WEAEE
Hlgk Ao EnpfutgdAng Futda) &4 7 22 Aoz YEyl,
TVOC &7 = FvlgAl > &5nF oz yvi el

<3 319> 2EvpFutgA el FutgAl e TVOC WE4 % vl

7+ (mg/m' - h) EuE SubeA)
=hs 0.327 1.609
TVOC A 0.009 0.270
34t 0.122 0.821
1.80
160
140
’_E 120
< 100 |
= mE 7
© 080 n
(@)
F 060 I
040
020 *
000
ZEOS =L

(29 322) 2=vhiuberAlel subeAle] TVOC W&E745% vl
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(23 323)e 2=vlZ2uld Aol FulgA(HAA )] ZdHslols ARTE
KeR

o 5 L= .0 = = 710 o = =
a9E Hug Aor 2EvEERg Aol FLdstol=et 2 dHgtol= A
o) = [e3]
&2 Acetoneo] & HEH Ao
mv] [mv
— cael %ly\WORKZ\DATA\ARCH\\LAB MAT\WE-005 —cie %i&y\WORKZ\DATA\ARCH\\LAB-MAT\RF-OOI
N o
250 250
200 200
©
5 ®
29 150 E § 1509
]
> < > < o
© o ~
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z - g o
~ E E
50 - 3 & b ~ ® 50 § “f ! © @
g g 2 |ls <1 sg 3 8
3 / B d 2 2 | 32 9 3
Vo van B F AN A L |
o rA—l—;’—f—’J A 'r—\J : . — o - ! f . TJ —
0 2 4 6 8 0 2 4 6 8
Time min.] Time [min.]

(29 3.23) =&vkFrteAeh Fubg A el HCHO A =vhE 1 9u i

(1% 324 2EvFutg Aol FutaAl(HAdA5)e] TVOC A=ZwntE 1
H w3 AoR 2EntFatd oA F=Z Toluene, Etylbenzene, Xylene % ¢
o2 ]

lom, Futg A= o] =& 9o ZAEe] & =4 v A=+

e o

R

Abundance Abundance
1400000 TIC: WF-002.0 TIC: RF-001.D
1300000 2200000
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“_ ‘ V! I V4 ol
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Time--> Time->

(19 3.24) 2=vlFutg At FulgAle] TVOC AZvlE 191
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<3 320> 718} AFAAe] HCHO ¥ TVOC WE4%

HCHO TVOC
7 ¥ e e R L $E
7‘:}_5___ =] 7&'_‘}‘_ =]
BE-001 | 0001 | #95 | 0025 | A% [ waevac [S000 T
454 BE-002 | 0019 | #<$< | 2093 | duH PUR = A A
BE-003 | 0003 | %4 | 8735 | 2492 PUR A A W%
BE-004 | 0013 | #%4 | 2638 | 9wl [ eway tamex |07 SFATE
) SC-001 | 0006 | A5 | 0339 | 5 |9 acieesn [ AT T
XA ; T el @ Sevelor A
sc-002 [ 0008 | A4 | 16995 | wFHe | adesa [0
wpomeg| WP-0OL | 00U | A4 [ 17870 [ 53 PR |43 398 a8 14
wp-002 | 0049 | 9% | 5011 | 5 e
WC-001 | 0013 | #%% | 0011 AME WE 2d
we-002 [ ool | #95 | 0136 | % vad | Amsay
=94 we-003 [ ooo4 | A9 | 0189 | ¢ zouad |[Au=ay
WC-004 [ 0024 | A5 | 0051 | A$F EE 29 Wgg
WPBinder[ 0029 | #$% | 1050 | 9ut - 249
AgA4| F-001 [ 0007 | #% | 0772 | 9wk pvcas  |ues
way | WALO0LL 0002 [ A9 [ 0005 [ A5 | aus za |uee
WAL-002| 0005 | #$% | 0173 | $% BRSNS
el | wr-o01 | 0006 | A¢5 | 0062 | Ae 7] F, 8

<3 321>+ 71EF AFAAY 6% VOCs WEFS YERd Blojth o] 5 H3F
Ael BE-003  A|Fol A e RE AEAgA HEE XA 2
1.4-Dichlorobenzene¢] #A&FAe}, W nwFoez eyt H5de

Etylbenzene, Xyleneo] t& 7 &5 At}
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<% 321> 71e} AFAAY 6F VOCs WEH

65 VOCs W= (ug/m)

T Benzene Toluene |Etylbenzene| Xylene Stylene L.4-Dichloro
benzene

BE-001 1.127 9.098 0.000 2.720 0.000 0.000
BE-002 0.000 13.447 0.000 1.202 0.000 0.000

A4
BE-003 0.000 625.462 1.098 2.533 0.000 1.456
BE-004 0.000 18.487 0.556 0.933 0.000 0.000
o SC-001 0.000 2.182 0.000 7.716 0.000 0.000
s SC-002 0.347 53.958 6.031 34.513 0.000 0.000
o WP-001 0.667 46.271 1579.493 2198.656 0.000 0.000
o WP-002 0.000 4918 237.818 1076.696 0.000 0.000
WC-001 0.000 0.902 0.000 0.396 0.000 0.000
WC-002 0.000 7.200 0.000 0.720 0.000 0.000
YA | WC-003 0.000 1.658 0.487 1.140 0.000 0.000
WC-004 0.000 0.267 0.704 0.653 0.000 0.000
WPBinder 0.000 3.627 26.680 19.404 2217.658 0.000
d&A IF-001 0.000 405.104 7.756 17.527 0.000 0.000
9 WAL-001 0.000 1.818 0.000 0.693 0.000 0.000
WAL-002 0.000 1.773 0.000 0.804 0.000 0.000
g WT-001 0.000 25.907 0.000 0.629 0.000 0.000
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A=A = <E 41> B8t

<GE 41> vk A el AREE ASAA

HCHO TVOC
npAA A | A8 ASAA | AEEE (mg/m’ - h) (mg/m’ - h)
WEJE 59 |UEAE| 5F
o W) et WAL-001 | 0.002 |#-%<| 0005 |H<$<
Man e WAL-002 | 0.005 |&<$<| 0173 | <
npZ-A CHyE WB-002 0011 | &% | 0008 |54
SR bY FWP-003 | 0.007 |&<$%<| 0001 |Z<%<
FolH A PWP-012 | 0003 | &% | 0102 | %<
2 v ek WAL-001 | 0.002 |#-%<| 0005 |4
Man e WAL-002 | 0.005 |&<$<| 0173 | <
njel T WPBinder | 0.029 |&#$4| 1.050 | 4wkl
“H}—B > 5] O >~ =] O 2~
== WB-002 0011 | &H%| 0008 | A
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EELTEY SWP-011 | 0.002 | H<$-<| 4726 |52
o v et WAL-001 | 0002 | &% | 0005 |55
Mane WAL-002 | 0.005 | &$<| 0.173 -
U]'Z:}_C N O A~ =
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"l 7-E 2 2 A BWI-006 | 0043 | #-$< | 12746 | 559
FuhehA RF-001 0.004 | %5 | 0.270 Ud
n-AE 3 A A|@E ¥x] F TVOC WEAE7 e Foldx =z A 23}
Atk Fol¥ A= gAY AGS 1#se TVOC WEHE7t 71 o2 AF
S AAstd AlFE o Fgoldloy, Al AEH AEo]l At FEE AR F
Aol & AW 7AW AEToz A=A A Ao FolHwAZ A
SA4S Ay, 7)o A AFERY ik =2 BESAEE YER oY, H S
Foll 7M7he $F5HY UEAEE A o & WeE ZEsx] g Ao
2 #dyo] agiE2 AL 2ue A= 13 AAER dEd Fes vrE
ZH B E A&t} ol9] AA| ¥ FAsA FASH] fske] m=ulE, Ao

36) HWxo] A9 7o mdolg}l slElE Pattern No T+ Item Nool wa} tzpelm Aate] x}o]
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42 FHHTHA A@AH B

T 42> 120 202 AA A 7HrAC] wE n AR e Eoy alol

=9} TVOC WE74 %= 183 6% VOCs WEF Avfo|r).

<G 42> miTAA Adsrieded BEdE Addd

o | e | momo | voc 6% voc;tﬂﬁbg%k /1)
v A3 | (mg/m' - h) | (mg/m’ - h) |Benzene | Toluene yeneenz Xylene | Stylene
1€ =} 0.009 0.219 0.000 170.138 2.711 4.280 1.364
34 =} 0.004 0.113 0.000 82.293 1.340 2.313 0.520
5% 2k 0.004 0.085 0.000 55.676 0.964 1.769 0.353
ulZk-A | 79 0.006 0.069 0.000 46.984 0.884 1.671 0.318
10 %} 0.048 0.000 32.771 0.638 1.291 0.244
154 =k 0.026 0.000 19.165 0.000 0.829 0.000
20 =} 0.020 0.000 14.831 0.000 0.767 0.000
14 =} 0.003 11.331 0.000 183.124 | 30.918 28.133 | 241.751
3 =} 0.001 5.485 0.000 54.040 5.191 5.767 25.424
5 %} 0.004 3.581 0.000 27.347 3.169 4.656 9.791
n-B | 793} 0.002 2.464 0.000 13.080 1.849 2.936 6.289
10 =k 1.485 0.000 6.369 1.002 1.929 3.809
15 %} 0.724 0.000 2.598 0.398 1.007 2.058
20 =} 0.467 0.000 1.860 0.000 0.713 1.489
14k 0.022 22.805 0.000 132.402 | 736.600 | 1767.580 | 50.027
3 =} 0.041 16.585 0.000 31.860 | 387.058 |1080.442| 0.000
5% 2 0.044 14.709 0.000 11.256 | 233.380 | 771.133 0.000
up-C | 74xk 0.046 12.452 0.000 5.849 134.920 | 555.116 0.000
104 =} 0.039 11.035 0.000 1.767 54.607 | 312.938 0.000
154 = 0.037 8572 0.000 1.060 11.653 | 105.967 0.000
20 =} 6.638 0.000 0.858 3.427 40.171 0.000
14 =} 0.015 0.183 1.124 141.544 | 34.167 46.098 0.000
3 =} 0.024 0.127 0.609 87.267 29.322 39.393 0.000
54 %} 0.011 0.099 0.471 62.604 23.693 32.329 0.000
u-D | 74 0.011 0.088 0.436 52.660 20.980 28973 0.000
10 =k 0.082 0.000 39.242 17.678 25.013 0.000
15 %} 0.050 0.000 25.533 12.960 18.591 0.000
20 =} 0.049 0.000 24.233 11.382 16.624 0.000
142k 0.002 3.829 0.000 |3013.982 | 218.111 | 571.629 0.000
34 =} 0.005 3.366 0.000 |2880.216 | 214.182 | 570.791 0.000
5 %} 0.004 2.886 0.000 |2310.376 | 206.082 | 554.924 0.000
w-E | 793} 0.004 3.088 0.000 |2449.142 | 193.911 | 531.820 0.000
104 =} 2.541 0.000 | 2734.307 | 172.471 | 483.764 0.000
15 =k 2.335 0.000 |2463.369 | 139.274 | 409.468 0.000
20 =} 2.193 0.000 |2619.544 | 122.960 | 376.047 0.000
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Fordlelols BERES 140N 0009ng/m - WiV egtew, o F 7k
stol TUE 0.006me/m - h2 ©% stobgth o)t 339 AmelM vhi-AE
FHSE RE AFAAY Foejstols WEFES} W tehd A% A4 @

TVOC &7 %EE 1920l 0.219mg/m’ - h, 3¥ Aol 0.113mg/m’ - h, 20°1x}
o= 0.020mg/m’ - h=2 AlZre] A3psgtol] wet WE=7F A Hasilon, o
S EE g wekvh Wb A0ﬂ ARESE FolH A= 7do] AyE F 0.102mg/
m - h&® Vebdd wa), upd-AE 79 A3 3 0.069mg/m’ - hZ #A8] wA U
Btk o= Al Hg Fol EulE T AME o R FolEx e WEEAo] thAi
Wstatel dzxga Ao 274 eQ9BAL WEF Aow FHPHT A A
o W& TVOC ZLEvE2Y Hile 22 (19
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7] Aol v oy Ao A A A s} wEkA, vi-ASE FASE A
SAA FolA HFHoZ wihE FolHA L AUFTld IS Fi UdS5S
T Ao vpk-Aet o] & ?L*é%}% Az e ARnEIY Hlus B2 (1

)
# 6)380] LHERU AT

(19 48)& AadAzE Axd wb-Be Fddstel= 2 TVOC HE4%
AA oI, wizt-Bel Fulstolmt MEHE o] WS Aol 197elA 7

QA7 4k S 4

12,00 0050

1 0045

1000 1 0040
= 800 | 10085 2
E 10030 <
j=2 g
£ 600 | 10025 =
8 10020 %
= 400 | {o01s T

500 | 1 0010

-— ,——, 1 0005

000 : : : : : : 0000

1R 3R 5 & 7RA 10€A 15UA 202 A
[—=—Tv0C —e—HCHO

(19 48) vzt-Bel WE4d®= dd4d

Zornjstol = WEZEE 1034 0.003ng/m - he LhERFom, o] % 7ha
TRANE 0002mg/m - h % olA, wiz-ANTHE T 9A AEHY
e AselA w-BE FANE RE AEAAe] EFLesol= W

—
<
o
[@!
oz
e
o
k1
rlr
e

A afoll &= 11.331mg/m’ - h, 3¥ Aol = 5.485mg/m’ - h= w7+

asko] Z}zE 51v, 48u) ol = A yErwth 2Eu Al
kol Aatstel wet WEAE=F AA FHadte], 20¥ Akl = 0.467mg/m’ - h= o
Bl mhzk-A Bk of 23u7F w8 WEALEE YEdT AR el wE
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TVOC Azvtead Wake= 5 (29 2)o YeERldT

ARntEaHS BA3 Ay 39.266minoll UEFU}E 2-ethyl-Hexanoic acid:
1Al A F-E 20L927b4] & A fleo] AEHHow AEHAA o] B4 97
o AR e FHE S AW WadtsoA HEEA Fkon, ubehA,
A= ZA A LA AR At e 3o A Alde AAawA 26
T % 2% (SWP-013, SWP-017)& Alest Be AFAAdA a3 A7+ Aol

Qo BgEv], ol Az Bk 47 AsA e Aoz o gHh
A-BE AvE, Aune, uheld, EuE, QukzuEA, dasAe) s
AT, 3dAs 794 AnctEag vaste] v, =uE 290 o
Wz A e gFe e egron], el g g
T} whg-BsE A=A A e vast JaE) 9

Geht, tha-BE TASE A%A FelM AEHoE vigrd daAst A
dElel GFe Fu Uee o & Atk mg-Bsh o]F FAsE AFAAY

ARviEIY His B5 (2" Dol YER AT

2500 0050
2000 | 1 0040
= =
1500 | 10030 =
g E
> o
8 1000 | 10020 T

O
7 T
500 | 1 0010
000 ‘ ‘ ‘ ‘ ‘ ‘ 0000
1Y &} 3%} 52 X} 7R} 102X 15YX 20U X
[—#—Tv0C ——HCHO |

(" 49) nhzH-Co] W=7 4343

WEAEE 1934 0.022mg/m’ - h2 YEelytorn o]F ZF7tsh

s
1
=
ol
ol
i
[
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o] 3¢t = 0.041mg/m’ - h, 15L 2}t = 0.037mg/m’ - h&® LASA FA %At 3

o] Avpol A eFAHFA HEHFE7F 0.024ng/m’ - hE UElE A3 vwsie] o}

& = WE=d, ol whi-Col /\}351 HapAle] ol AZAAA Gl AHE
¥ FRo des] ol AAgHY] Wi AoR dArkdEn

B
TVOC WEZ=% 193el: 22805mg/m' - h, 34 *ol&= 16585mg/m' - h2 &
oA & FAE whgk-Ael wlaLste] ZbzZ) 1044, 1478 o], AAMAZ FAH
nhk-Be} vlalatel Zpzp 2uf)) 3wl o] o AFE mpt Al T M =AU
Ebwtth. FF 20Y Xpoll = 6.638mg/m’ - h2 Ads] Be o] s o vt
-A%}t wlasto] oF 330W, whzr-Bel Hlaake] of 14ui7F A YERY AIZHE Fol
wE ghAE Hgh vhgk-Alk wigk-BoF Wlalske] wfg- w2 Zo=® pukEoh

ARntEaRNS BA3 A3 27] 1930 A Toluene®wt o}yl RT ¢F 25
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10 271 [0.051 1.857 10.551 0.074 2616
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A5 A& |0.042 1.316 9.639 0.070 2.588

24 10.011 0.221 5.546 0.043 1.903

A3 10031 0.825 9.602 0.058 2.391
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A5 A #0031 0.853 8.066 0.059 2.397

215 10.003 0.034 2.897 0.020 1.379

A8 1-0.010 ~1.420 6.481 0.028 1.993

20 271 10005 -0.656 6.833 0.043 2.229
9z o] xkt}a} | 0.044 | 0.020 | 1.132 | 0.467 | 5.925 | 6.638 | 0.048 | 0.049 | 2.220 | 2.193

A% A 551 0.024 0.627 7.108 0.052 2.270

214 | 0.001 0.005 1514 0.009 0.999
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<HE 62>%F <F 63> Ayl Ady &40 EZodrslol=¢ TVOC W
= Wsto|t
<¥ 68> AA AFFF¥E HCHO % TVOC W= H3g}
%ijl@ AlE A 2l HCHO Tvoc =5 (0) | F%5(%)
314 (pg/m’) (ug/m')
12} AAZ Liv-225 20.7 799.1 10.0 19.5
22} | 23YE FAF | Liv-315 28.6 7710.3 14.0 53.0
37 | FHErd Al S | Liv-318 29.3 10087.6 15.8 43.0
47F | Zel ] Al FS | Liv-323 51.4 21683.3 17.1 39.0
57 | Awlw =] AlF%F | Liv-326 34.8 22003.9 16.0 42.0
62+ | £EvkF AlFS | Liv-330 32.1 13914.1 16.7 27.0
72 | 80 AT | Liv-401 379 18646.5 17.9 31.0
82} T AES Liv-410 135.5 172137 27.0 43.0
92} b WY& Liv-417 185.5 14784.4 26.5 16.0
102} N Ei=aca Liv-424 200.7 8878.5 25.3 23.0
<} 69> &4 AFHAFE HCHO ¥ TVOC W& ¥l
AR g | HEHO | TVOC o ) 52000
34 (pg/m’) (pg/m')
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22k | SEeds$ | Bath-315 295 9195.2 14.0 53.0
37 | &4 Al EF | Bath-318 26.9 20131.2 15.8 43.0
47k |z R Al ES | Bath-323 445 27225.1 17.1 39.0
52+ | AeiH A AlEF | Bath-326 35.0 23855.6 15.6 44.0
62} | 2EvF AlF$F | Bath-330 34.0 179675 17.1 28.0
72| 2EvE FAS | Bath-401 43.3 22574.4 18.1 34.0
82} T AETS Bath-410 105.2 29293.1 24.2 50.0
9} ZHRk Y 5 Bath-417 163.6 26812.6 25.1 19.0
102} A ETHaS Bath-424 194.8 24590.6 25.3 24.0
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5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time--> Time-->
Abundance Abundance
TIC: MIXE-05.D TIC: MIXE-07.D
1.4e+07 1.4e+07
1.2e+07- 1.2e+07
1e+07: 1e+07:
8000000 8000000
6000000 6000000
4000000 4000000
2000000 2000000
T T T T D T T T T T AR A A T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time--> Time-->
Abundance Abundance
TIC: MIXE-10.D TIC: MIXE-15.D
1.4e+07 1.4e+07
1.2e+07 1.2e+07:
1e+07 1le+07-
8000000 8000000
6000000 6000000
4000000 4000000
2000000 2000000
T T T T ol bt A T T T T T | ety T T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time--> Time-->
Abundance
TIC: MIXE-20.D
1.4e+07
1.2e+07
1e+07:
8000000
6000000
4000000
2000000
| ettt ;

07 T T T T T t T T T T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time-->

(29 5) "H-E(E8FEAD) Also] AzE Adatel wE Azvtead A3t
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1.2 744 Hd 93 57 2 AHEZ

<E 1> w-AEe¥A) 2094 ARetEad 54 Hd va 23

R.T. 24 Quality H] 31
23.522 |Toluene 91
43.105 |2-(2-butoxyethoxy)-Ethanol 90
50.930 [2-[13C]-CYCLOHEXA-2-EN-1-OL 42 Unknown
2-methyl-Propanoic acid
51.686 91
2-ethyl-3-hydroxyhexyl ester
56.304 |Pentadecane 94

<E 2> nz-B(AAaYx) 204z azutEad 57 Hd g2 232

R.T. 24 Quality H] 31
39.266 |2-ethyl-Hexanoic acid 94
44273 |2-Propanoic acid 6-methylheptyl ester 90
46.518 |Tridecane 97
50.983 |Tetradecane 97
56.308 |Pentadecane 98

<¥E 3> np-C(eld ) 2092 mz2Zntes 570 Ho 93 52

R.T. 24 Quality H] 31
34.319 Decane 97
35.221 1,2,3-trimEtylbenzene 94
37.466 3-methyl-Decane 97
37.915 4-ethyl-1,2-dimethyl-Benzene 91
38.749 Undecane 95
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<E 4> vhE-D(2ErhE) 2093 AzetEad 578 Hd 92 24
R.T 244 Quality
9.182 Isopropyl Alcohol 86
23.443 Toluene 91
28.585 Etylbenzene 91
28.971 m,p-Xylene 97
34.158 Benzaldehyde 95

<& 5> "HH-E(ErteEA) 2024 az=vfEad 570 Hd 93 =4

R.T. =2 Quality
23.443 Toluene 94
28.585 Etylbenzene 91
28971 m,p-Xylene 97
30.352 o-Xylene 97
33.111 Hexanoic acid 90
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1.3 w744 2 Ad FAAE AZMETY v

Abundance Abundance
TIC: MIXA-03.D TIC: MIXA-07.D
4000000 4000000
3500000 3500000
3000000 3000000
2500000 2500000
2000000 2000000
1500000 1500000
1000000 1000000
500000 500000
O by l% Bana LR R AN AR SN RAC A l‘\ e
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time--> Time-->
Abundance Abundance
TIC: WAL-001.D TIC: WAL-002.D
4000000 4000000
3500000 3500000
3000000 3000000
2500000 2500000
2000000 2000000
1500000 1500000
1000000 1000000
500000 500000
T T T AL | T T T T T T T T T 1 ‘\"‘Ji[\‘ \Llwl T T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time--> Time-->
Abundance Abundance
TIC: WB-002.D0 TIC: FWP-003.D
4000000 4000000
3500000 3500000
3000000 3000000
2500000 2500000
2000000 2000000
1500000 1500000
1000000 1000000
500000 500000
T T T T T T T T T T g T T T T T T T T T T T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time--> Time-->
Abundance
TIC: PWP-012.D
4000000
3500000
3000000
2500000
2000000
1500000
1000000
500000
| . L S

T T T T T T T T T UN T T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00

Time-->

(18 6) vE-A(FeolHA) AlRs TA sk AR ARvtEIY Hu
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Abundance Abundance

TIC: MIXB-03.D TIC: MIXB-07.D
7000000 7000000
6000000 6000000
5000000 5000000
4000000 4000000
3000000 3000000
2000000 2000000
1000000 1000000
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time--> Time-->
Abundance Abundance
TIC: WAL-001.D0 TIC: WAL-002.D
7000000 7000000
6000000 6000000
5000000 5000000
4000000 4000000
3000000 3000000
2000000 2000000
1000000 1000000
e e e \|r|\'\]‘\ ) h\ #JL‘“J‘T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time--> Time-->
Abundance Abundance
TIC: WPBinder.D TIC: WB-002.D
7000000 7000000
6000000 6000000
5000000 5000000
4000000 4000000
3000000 3000000
2000000 2000000
1000000 1000000
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time--> Time-->
Abundance Abundance
TIC: FWP-005.0 TIC: SWP-011.D
7000000 7000000
6000000 6000000
5000000 5000000
4000000 4000000
3000000 3000000
2000000 2000000
1000000 1000000
ot | |

T T T T T T
0 35.00 40.00 45.00 50.00 55.00

T T T T t
5.00 10.00 15.00 20.00 25.00 30.

O T T T T T T T T T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time--> Time-->

(2" 7) vp-B(AEA WA AREE FASE AR ARntEIY Hlu
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Abundance

Abundance
TIC: MIXC-03.D TIC: MIXC-07.0
1.4e+07 1.4e+07
1.2e+07 1.2e+07
1le+07 1le+07
8000000 8000000
6000000 6000000
4000000 4000000
2000000 2000000
T T T L T l\“\ T T T \J\ T Oy T b b f T T T U T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time--> Time-->
Abundance Abundance
TIC: WAL-001.D TIC: WAL-002.D
1.4e+07 1.4e+07
1.2e+07 1.2e+07
1le+07 1e+07
8000000 8000000
6000000 6000000
4000000 4000000
2000000 2000000
T T T T T T T T T T T T T T . T l f thertey AR l\ \L“‘“T'
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time--> Time-->
Abundance Abundance
TIC: BT-003.0 TIC: WT-001.D
1.4e+07 1.4e+07:
1.2e+07 1.2e+07
le+07 1e+07
8000000 8000000
6000000 6000000
4000000 4000000
2000000 JL 2000000
5‘00 10‘.00 15‘.00 20.‘00 25‘.00 30.‘00 35.‘00 40.‘00 45.‘00 50.‘(1{0 55.‘00 05.50 10.‘00 15‘.00 20‘.00 25.‘00 30‘.00 35‘.00 40.‘00 45.‘00 50‘.010 55‘.0;
Time--> Time-->

(29 8) m-C(eedH) A 8g 74t AR A=vEad] v
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Abundance Abundance

TIC: MIXD-03.D TIC: MIXD-07.0
3500000 3500000
3000000 3000000
2500000 2500000
2000000 2000000
1500000 1500000
1000000 1000000
500000 500000
T hrdy U \l J‘\l ll\"“”\‘ AR \“UJ‘T T \l( by U , “\' ‘I\‘ ey T ‘_ML‘-
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time--> Time-->
Abundance Abundance
TIC: WAL-001.0 TIC: BWF-002.D
3500000 3500000
3000000 3000000
2500000 2500000
2000000 2000000
1500000 1500000
1000000 1000000
500000 500000
R A A N AN RS A A A A A KA AR KRR T et ke T T T T e
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time--> Time-->

Abundance
TIC: WF-005.D

3500000

3000000

2500000

2000000

1500000

1000000

500000

L el sl I .L.lu»kr

T T T T Tty 1 T T T f
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time-->

(2% 9) h-D(EERHT) ARE 74

Sl Alge aEvtEadW vl
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Abundance

Abundance
TIC: MIXE-03.D TIC: MIXE-07.D
1.4e+07 1.4e+07
1.2e+07 1.2e+07
1e+07 1e+07
8000000 8000000
6000000 6000000
4000000 4000000
2000000 2000000
T T A T \[““ A, LJ\ RN T T T T T \l bl dpd T T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time--> Time-->
Abundance Abundance
TIC: WAL-001.D0 TIC: BWI-006.D
1.4e+07: 1.4e+07
1.2e+07: 1.2e+07
1e+07 1e+07
8000000 8000000
6000000 6000000
4000000 4000000
2000000 2000000
T T T T T T T T T T T 0T T [} T T T T T T T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time--> Time-->
Abundance
TIC: RF-001.D0
1.4e+07-
1.2e+07-
1e+07
8000000
6000000
4000000
2000000
T T Ty ‘\| # \l A"J\ A“\ SRARARAN T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time-->

(719 10) PH-EEHEAD) ARE P AR amrtEay b
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[mv] [mv]
— CiClarity\WORK2\DATAVARCHI\LAB-7FRA-424 g — Ci\Clarity\WORK2\DATA\ARCHILAB-7RRB-424
5001 g 5001 g
o o
400 400
o 300 S 300
@
S 2 3
s % © > n
g @
200 £ 5 2001 3
S S 2
: ]
100 - g e ~ ® 100+ RN 5 o N >
2 3 3 e = ° o8 s 2 5§ ©
e \ 3 3 5 Koo © /\w S
A ’ | [ \w ~ LT ’m v e <
oD ALBA JE A Saadlb A AL
0 2 4 6 8 0 2 4 6 8
Tive [min] Time [min]

(29 17) S 14

Q)
o= =

2

1=

2.2 TVOC Z=vEL

Abundance
TIC: RA-315.D0

1.1e+07
1e+07"
9000000:
8000000:
7000000:
6000000:
5000000:
4000000:
3000000:
2000000:

1000000

LlJ "

¥ A, B4 HCHO Z=vlE1H

Abundance

TIC: RB-315.D

1.1e+07

1e+07

9000000

8000000

7000000

6000000

5000000

4000000

3000000

2000000

1000000

T T y T + u y U T T T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00

e
T u y U + u u T T T T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00

Time—> Time—>
(29 18) ¥4 ¥ vlgA]Ed 3 A BAY TVOC Z2vfE 1
= = = o T , = =
Abundance Abundance
TIC: RA-326.D TIC: RB-326.D
11607 11es07
1es07 1e07
5000000 5000000
8000000 8000000
7000000 7000000
6000000 6000000
5000000 5000000
4000000 4000000
3000000 3000000
2000000 2000000
1000000 1000000
A i R . | SSUNN PO PSPV, L. GO
555 1000 15100 20106 2500 30,00 35100 40100 45100 50100 55100 555 10100 15/00 20106 2500 30,00 36100 40100 45100 50100 56100
Time-> Time—>

(19 19) =viAlE 3 A, BAY TVOC ZEvELH
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Abundance Abundance

TIC: RA-330.D TIC: RB-330.D

1.1e+07 1.1e+07

1e+07- 1e+07
9000000 9000000
8000000 8000000
7000000 7000000
6000000 6000000
5000000: 5000000
4000000 4000000
3000000 3000000
2000000: 2000000
1000000 1000000

T U T T T U y T t U T T T y T u u T y T T y
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00

Time--> Time-->

(71 20) vtEAlE 19 5 A, BE9 TVOC A=ZvtETH

Abundance Abundance
TIC: RA-401.D0 TIC: RB-401.D

1.1e+07 1.1e+07

1e+07 1e+07
9000000 9000000
8000000 8000000
7000000 7000000
6000000 6000000
5000000 5000000
4000000 4000000
3000000 3000000
2000000 2000000
1000000 1000000

: A J L .

T T T T + T u T t T T T y u T U u T t
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00

Time--> Time-—>

(238 21) vl9 A3 39 & A, BAY TVOC A ZwE 13

Abundance Abundance
TIC: RA-410.D TIC: RB-410.D

Laevo7 1aeror

sevor 1evor
9000000, 5000000
8000000 s000000
7000000 7000000
6000000, 6000000
5000000 5000000
4000000 4000000
2000000 2000000
2000000 2000000
1000000 1000000

Ll . ey e | LA | Ll

T u T + u u T y y T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Time--> Time-->

(19 22) dHAA * A BAS TVOC A=ZvtETH

T T g T t + T T T y
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
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Abundance Abundance

TIC: RA-417.0 TIC: RB-417.D.

1.1e+07 1.1e+07

1le+07 1e+07-
9000000 9000000
8000000 8000000
7000000 7000000
6000000 6000000
5000000 5000000
4000000 4000000
3000000 3000000
2000000 2000000
1000000 1000000

m

ol ~ T T t - T T T T T Ll T+ T T + T T T T T T
5.00 10.00 15/00 20,00 25.00 30.00 35.00 40,00 45.00 50.00 55.00 5.00 10/00 15.00 20,00 25.00 30.00 35.00 40,00 45.00 50.00 55.00

Time--> Time-—>

(2%l 23) GHAEA 79 F A BA TVOC Z=EvwtELH

Abundance Abundance
TIC: RA-424.0 TIC: RB-424.D0

1.1e+07 1.1e+07

1e+07 1le+07
9000000 9000000
8000000 8000000
7000000 7000000
6000000 6000000
5000000 5000000
4000000 4000000
3000000 3000000
2000000 2000000
1000000 1000000

y
Ot T+ T T t T T T T T T Sl T T T y T t T T T T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00

Time--> Time-->

(L% 24) G A] 149 = A BAHC TVOC A=ZntETH
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ABSTRACT

An Experimental Study on the Major Causes and Emission
Characteristics of Indoor Air Pollutants in Newly—-Constructed
Multi-Family Houses
- with emphasis on HCHO and TVOC -

Hyung-Kyu Yu

Department of Architecture

The Graduate School of Chung-Ang University
Advised by Prof. Eon Ku Rhee, Ph.D.

Indoor air quality(IAQ) problem in Newly-Constructed Multi-Family Houses
becomes serious social problem that threatens people health such as Sick
Building Syndrome(SBS) and Sick House Syndrome(SHS). Formaldehyde and
total volatile organic compounds(TVOC) from building materials have been
known as main causes of IAQ problem in these houses. Because
Multi-Family Houses are built in large quantities in a similar manner
selection of inappropriate building materials and method seriously affect IAQ
adversly.

Therefore, to solve Multi-Family Houses’ IAQ problem, people, private
organization, academic circles, industry, government etc. must work closely
together. Specially, various field of academic circles in areas such as
construction, health, chemistry cooperates one another to search the cause and
solution of TAQ problem.

The first thing to do is establishing building materials classification system
and constructing indoor air pollutant database. It is also essential to
understand indoor air pollutant emission characteristics of building parts such
as wall and the floor which are made of several building materials assembly,

and to examine the whole construction process and method.
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This research aims to identify major causes and emission characteristics of
Indoor Air Pollutants in Multi-Family Houses. The findings of the research

are summarized as follows.

(1) Emission characteristics of Building materials.

100 building materials produced in Korea are tested to understand
formaldehyde and TVOC emission characteristics. These materials are
classified by their ingredients and usage.

As a result, formaldehyde emission intensity’s case, wallpaper appeared low
in an order of Silk Wallpaper, Underpaper, Wallpaper, and adhesives appeared
low in an order of Wood Bond, Tile Bond, Wallpaper Bond, PVC and
Flooring Bond, and flooring appeared low in an order of Wood Flooring,
Reum Flooring. Because formaldehyde emission intensity appeared low in all
building materials that tested, underestimation about formaldehyde is worried.
Therefore, improvement of formaldehyde grade that consider characteristics of
Korean building materials and harmfulness to human body hazards is
required.

In the case of TVOC emission intensity, wallpaper appeared low in an
order of Silk Wallpaper, Wallpaper, Underpaper, and adhesives appeared low
in an order of Tile Bond, Wood Bond, PVC Bond, Flooring Bond, Wallpaper
Bond, and flooring appeared low in an order of Reum Flooring, Wood
Flooring. Silk Wallpaper appear over TVOC emission intensity 4mg/m' -h 5
among 26 that is prohibiting use in Korea Internal Standard, and adhesives
appear exceeds TVOC emission intensity 10mg/m’ - h 3 among 4 in Tile Bond
that contain Acryl by main ingredients. Also, PIB by main ingredients all

Wood Bond product TVOC emission intensity 10mg/m’ - h exceed.

(2) Emission characteristics of composed building materials.

Building parts of Multi-Family Houses are consisted of several building
material assembly. Therefore, after selecting building materials with test
result of emission intensity and their feature, composed building materials are

made equally with actual construction methods, and experimented emission
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intensity.

7 days after experiment, formaldehyde emission intensity appeared low in
an order of Tile Wall, Wood Flooring, Wallpaper, Reum Flooring, Silk
Wallpaper, and 20 days after experiment, TVOC emission intensity appeared
low in an order of Tile Wall, Reum Flooring, Silk Wallpaper, Wood Flooring,
Wallpaper. There was a clear difference in TVOC emission intensity
according to kind of building materials. Also, regardless of building materials
location, emission intensity of composed building materials was decided
according to building materials that emission intensity is high. Composed
building materials that weight per unit area is big and emission intensity is

high, they effect continuously to indoor air because decrement is small.

(8) Mock-Up comparison experiment of composed building materials.

Because emission intensity of composed building materials experiment was
achieved under laboratory condition controled strictly, in actual Multi-Family
Houses difference can be showed by condition of temperature, humidity, air
current, ventilation etc.. Therefore, two Mock-Up laboratory which suppose
bedroom and living room or remodelling are made. In this Mock-Up
laboratory, material that TVOC emission intensity is small applied to A Room
and big applied to B Room, and are compared difference.

As a result, formaldehyde emission amount 40 days after construction, A
Room(76.0pg/m’) and B Room(22.1pg/m’') each satisfied Korea Internal Standard
standard 120pg/m'. TVOC emission amount 40 days after construction, A
Room(528.4ug/m’) approximately reached to Korea Internal Standard 500pg/m'.
But, B Room(2004.6pg/m’') exceeded 4 times of Korea Internal Standard, and 6
types VOCs emission amount did not satisfy Hong Kong and Japan guideline
of Toluene, since flooring construction were increased 593.5ug/m’. Therefore,
first consideration of TAQ improvement of Multi-Family Houses is using low
pollutant emission building materials before adding expense or applying high

technology.
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(4) Analysis of indoor air pollutant emission amount by whole construction
process of small house.

Since actual Multi-Family Houses are using various building materials, a
Mock-Up experiment that applies part of building materials is not sufficient
to knows precise occurrence cause of indoor air pollutants. Therefore, in this
study wrer built small house and analyzed change of indoor air pollutant
emission amount in construction process.

As a result, formaldehyde emission amount of early construction stage were
appeared low level, and living room and bath room were appeared by similar
emission amount and pattern. But, it rises sharply by 135.5ug/m' after door
construction and floor heating, by exceeding Korea Internal Standard 120ug/m’.
Also, after construction is completed, it increased greatly by 200.7ug/m’.
Therefore, door and furniture construction(Main raw material is wood) is a
major cause of indoor formaldehyde increase.

TVOC emission amount did not satisfy Korea Internal Standard 500ug/m’
by 799.1ug/m’ at existing facilities removal. Also, after the kitchen and bath
construction, because of indoor air pollutant emited in Tile Bond, living room
and bath room increased sharply by each 10087.6pg/m’ and 21683.3ug/m'.
Finally after construction work is completed, living room exceeded greatly
Korea Internal Standard by 8878.5ug/m’, and baths became about 2.8 times of
living room by 24590.6pg/m’'. As chromatogram analysis result, major cause of
room TVOC increases appeared by Tile Bond. Also, Toluene increases greatly
after door and furniture, wood appeared that is exerting big effect greatly to
VOCs increase as well as formaldehyde. Among 6 VOCs detected the most is
Toluene, and after construction is completed it exceeded greatly guideline of

Hong Kong and Japan by living room 471.0uxg/m’, bath 383ug/m’.

Through experiment, major causes of indoor air pollutant among building
materials and construction process used to Multi-Family Houses were found.
If this finding is considered in architectural design and construction work, it
is expected to contribute greatly keeping healthy IAQ of Multi-Family

Houses.
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