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- SAIS AFE 10 AR 2] Q15 R S0IA VOCs &=

oIn

- HAMENAE SE

- 2U0AH 0|7 ALE, EiS EH
- JIAD|? QAMENM CHES TS LU0l E&E
- 89 1E: VOCs % SVOCs =& &=

- M &=

- QlMl= VOC £Ed& FHa

— QIM2 MF(Body Odor): &g &8 JI=2XHEE EE

- X 2= VOC=&: g2=d=E, 2ol 3E EFU = S 1257014
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Example of the effects of moisture and oxidation
on emissions from a floor structure

VOCs Aldehydes Ketones

Covering C Chain degradation radicals Oxidation L‘}

Adhesive S R MBS, TR WSS, M S, S, ||, IS, e [

Screed

Primer

Concrete




St&t2 & 2| 2 F(Classification for VOCs by WHO)
5 LE e
= oF & HS&ECO H2 )
™ IS8 &9 (sampling method)
Dagtd 2|58 2 A
o~ . atch Samplin
very volatile organic VWOC <0 50-1007C 5 Bl = &
compounds se=" =
e Rllot=t=24
volatile organic VOC 50-100TC 240-260TC | 1= S&HMO =&
compounds
His|gte 27|58 2 A - -
semll volatlle| ?rgamc SVOC 240-260C ~ 380-400TC =cl=dle S0l gx_ -
L= XAD-2 £=X0l ==
compounds
_I_o:l/\I-EH O| Oj|9|.ol-':’II
POM > 380TC 2z &

particle—bound organic

compounds




Sampling and analysis of VOCs

. Chromosorb, Porapak |
1

Carbotrap

. XAD, PUF (solventi extr.)
|
Tenax TA |

VVOC VOC POM

<0...50 - 100 50 - 260 240 - 400 >380 °C

_Activated charcoal (solvent extr.)
|

. Carbon based molecular sieves
| |

4 Draft ISO/DIS 16000-6 for material emissions and indoor air quality
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European Data Base on

Indoor Air Pollution Sources

in Buildings
EJROPEAN CONMISSION,DIRECTORATEGENERAL X1 FOR SCENCE RESACH ANDDEVELOPVENT PROGRAMME:JOULE

*x*x W

NEWSLETTER MAY 1995

=i ” | | adsorption tube
P | == == R R
e 11 J Material 3

Material 3

| I S
Ftaterial 2 — | Test chamber j '_]| pump| |__. | Material 2 l—‘

Matarial 1 Matarial 1

Chemical quantificalion of emissicns Senaory characterization of |
Ernlaaban rales amissionn -
Comgarmnl A W ||:gl'|'|id:1 >
Component B: ¥ mgint 5 e =

Emission model {chemical)  Ventilation model ~ Emission model {sensory)  Perception model

o, — | o

. P Fa
Calculated concentrations Calculated perceived alr
| ol chemicals in a space guality in a space
Component & ¢ mgfm?
Component B: B mgim# pai
Assessments

+ Toxic effects
+ Sensory effecta
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ASAA 2] VOCs, HCHO 2f =48 J|=

ENV13419-1 : 1999 Building products - Determination of the emission of Volatile organic
compounds - Part 1 : Emission test chamber Method
ENV13419-3:1999 Building products - Determination of the emission of Volatile organic
compounds - Part 3 : Procedure for sampling, storage of samples and
preparation of test specimens
ASTM D 5116 : 1990 Standard guide for small-scale environmental Chamber determinations
of organic emissions from indoor materials/products
JISZ 8703 : 1983 A& A9 E T4 E)
JIS A 1901 : 2003 223 AW
ISO/DIS 16000-3
Indoor air - Part 3 : Determination of Formaldehyde and other carbonyl
compounds - Active sampling method
ISO/CD 16000-6
Indoor air - Part 6 : Determination of volatile organic compounds in indoor and
chamber air by active sampling on TenaxTA, thermal desorption and gas —
chromatography MSD/FID
ECA  Total volatile organis compounds(TVOC) in indoor air quality



A=XHHC VOCs, HCHO 2= Al &

« OI=ASTM1I REECAS2 BB+

- = ASTM ECA
A SEH 0.02~1.0m3 0.02~1.0m3
E S CHE & H None (22m?3) 12~80m3
1EEE 5m?3 1m3
2 T 25 +17TC 23 +£0.5C
SEEXA alisk 50 +4% 45 +3%
2 H 0.5 £0.053//h 1 £0.033l/h




?=2| & &: R (Finland, Denmark)

T % ASTM ECA
83 | 0.02-1.0m% | 0.02~1.0me e Dutt Basc on
g4 [memm | e | re-som Indoor Air Pollution Sources
1pger 5m3 1m3 in Buildings
EUROPEAN COMMISSION, DIRECTORATE GENERAL XII FOR SCIENCE RESEARCH AND DEVELOPMENT, PROGRAMME: JOULE Il
ew 25 +1°C 23 +0.5C ' e '
NEWSLETTER N S . MAY 1995
=A4zA | Auge | 50 4% 45 +3%
27131% | 05+0.055/n | 1+0.035)/h




73 "3
JIS A 1901 BEMABOBEMEAEZREEYW(VOC). RILLTILTE FEVAHILKRZIL
ILEMHEIERE HE— I NEF v > /N—%K

A el e B SAA

2ug/m3(2ug/m3 °]3})

=29 5ug/m3 (1ug/m3e]s})

0.01ug/m3 °} s}

5u9/m3(1ug/m3 ©]3})

=

IR bEE & (NO2)

R

0.0005ppmLL ™
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= SA0I3 =4 235 fat
OR - AUBII0 g2 == 2 U
Pl & _
G0, S % NEo S 22 B, 22,
=290l w ;i H&, Ols, X, Ats, 34 2 SX AsI&
= m %% L ot= indoor—relevant time
LageY valueIi
2= =HIII=0 £etole 2H=Hol
) _u_gjaH
REENGUARD HENEI HIZAIES IS E I s, AL
B
Ol= S| & X=Xl 2t
= Indoor Air Quality Cerified AS 20 = = el
B ZstH NEZEZ2E HZ5l= Choose
Green Report& 2t
= 8BS0 2HotH EF 2 A H St L I
GYGP(Greening Your Government
Program) &I &4
OIS A M Ul market incentive Ml &
IHLICH StA A QA/QCA! Al s, AL




B FINLANDS| OtZ2 =2 && U &L &3
Classification of Indoor Climate, 2000

Classification of Indoor Climate, Construction and Finishing
Materials, 1995

M Joint CIB-ISIAQ TG42, 2002

Performance Criteria of Building for Health and Comfort (Draft)

Dt Mzel d& 0 U &3

S 22099

AILH‘EI'D:I——I A=

n
02 08
_IR Jsz

N

ﬂlQ

HI

p—m

ﬂJQ

AA S1: TVOC: 0.2mg/m* 0| S, HCHO : 0.03mg/m* O| 6t
HA S2:
HA S3:

0.3mg/m* 0| 6}
0.6mg/m’ 0| G}

UU

o\
FTH

U

HI

U qu

N

0 Ot
I OF

(1IN
U

M

M
M

S1, S2, S3

1

Ja A

0.05mg/m* 0| o}
0.1 mg/m’ O| S}

00 O

Classification of Indoor Climate, 2000

%= o) S
St S2 S3
e Ba/m' 100 | 100 200
o]4ts}tgkA (CO2) ppm 700 | 900 1200
Yo}, o}l (NH3) g/ m 30 30 40
E 4493 = (HCHO) g/ m’ 30 50 100
VOCs (TVOC) pg/m' 200 | 300 600
d1tksterA (CO) mg/ m’ 2 3 8
L& (03) g/ m' 20 50 80
HAY 3 4 5.5
3 (PM10) g/ m 20 40 50




FINLANDS| Ot M =2 =5~

ivw g‘“ﬁ
T M1 M2 M3
VOCs 0.2 mg/m'h 0.4 mg/m'h
X E A3 = 0.05 mg/m‘h 0.125 mg/m’h
olH 1o} 0.03 mg/m’h 0.06 mg/m’h
M2l A =g o] &t
ot d &4 0.005 mg/mrh 0.005 mg/nrh Moz Y 2

A AR
(Al o B

156%°]&})

-

33 A7 A g A
S(AA) E RS

30%°]5})

N

7] ek

Fore) Foli AHAQle] LA eofol &

A A

HREA, HIRIE, YA, HES, a2, 22k H, 37H &




=2 EMICODE s=2

199743 A=A /\H/\}O-IX_“

GEV(Gemeinschaft Emissionskontrollierte Verlege— werkstoffe)
ASFSTTH(AWHZDI8E) 2IEI|E: TVOC 2, ZetolH, 22EtE, E=A|

=S ML 9| Blue Angel
Eco-Label(RAL-UZ38 rev) S2&5
UBA (Federal Environmental Agency), BAM (Federal Institute for Materials)

iﬁ%%ﬂlolc(o Tppm), VOCs(<250g/L:H A XHAH, <300ug/m : B X4AH) A
LH2)|18td )t QY22 oI=)|&

HMEZE HMIAZ AIEE, MAEXS EX UZI|I=0 Z&E,

UE: HEHd, SMd, 84 s 37

1S, JAS(Y 281, s34 S§HIsHXE)

AlLHZD|8E Q0 2t XI&ES HEotH 20

A8 M0 A= 20008 68 FEHSEEE=ERY 1A

ALHZDI&8E0 st 8asEIlD|=: TE2HOE, TIEIZ2ELE, &8 22TE
Ao SsHHEE I M S0l Ci St Labeling & Al.

20038 18 gtst=& Labeling J1= Z3HJIS,JAS S)

2003E 7€ A=ED|=Y &)|&2d D= L3l



0|=29
green guard

oIE JI&E

T & A& 7] &
TVOCs 0.50mg/m’
7]<j l}xﬂ Formaldehyde 0.05ppm
] 0t-A = A Total aldehydes 0.1ppm
Ela=w) 4-phenylcyclohexene 0.0065mg/ 1
Styrene 0.70mg/m’
TVOCs 0.50mg/m’
VAL 7 Formaldehyde 0.05ppm
Total aldehydes 0.1ppm
TVOCs 0.50mg/m’
;:ﬂ;g ;(H Formaldehyde 0.05ppm
o< Ay Total aldehydes 0.1ppm
723 0.05mg/m’
o TVOCs 0.25mg/m’
A
}Tﬂ_:ﬁ Formaldehyde 0.025ppm
(&)=}, vl ==,
NI Total aldehydes 0.05ppm
Hol & &)
4-phenylcyclohexene 0.00325mg/m'
TVOCs 0.50mg/m’
Itﬂ ?lE Formaldehyde 0.05ppm
Total aldehydes 0.1ppm
Styrene 0.070mg/m’
TVOCs 0.50mg/m’
H x]
—; o Formaldehyde 0.05ppm
ae Total aldehydes 0.17ppm
ZHH( A 2=EH o] A) :
4-phenvlcvclohexene 0.0065mg/m’




I L+CH
- Environmental ChoiceM Program
- HUCH BB 20l A 1988 & Al

- 200 ME=2FE0| CHoll 8230 Roist B, ME24, A |old,
U-:||D|E%I'% S= HIlold & && 03 $O1
HZHM, HCE, IIIHE S| AR £
- EEEEZVOCs eqeFd =428 J|FE XA
T W 42 7l & H] AL
HE VOCs &H&F 200g/L o] 3}
TVOC 0.25mg/m’h 24X 7k o] &
714
Y EoH 3= 0.02mg/m'h A8A| 7t o] =
TVOC 0.05mg/m’h 72A] 7k o] %~
7H| E A 2 A
Y Eof s = 0.02mg/m’h 72A] 7k o] %
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et A=A HHCISHE
(1) ZUAM Mag= HAFAS VOCs, HCHO &t &2d & =3
(2) CISJ|&o dAs SEAE2 Z0 et 51X S=(HBOIA) 2O
(3) HAESUHEMZ AIE2E = LEtE2 HeE, B0 =2 &E
= I Bk XHAH HIQIE ESE=N|
2 (s | TVOC 0.10 0/ 8t 0.10 DI 2t 0.25 0|8t
| HeHo 0.03 0]t 0.03 0l 8t 0.06 0]t
Ay | TVOC | 01001702018 | 0.10 01470208 | 0.25 01 70.50 O
o HCHO | 0.03 014F ~0.05 02+ | 0.03 014 ~0.05 012 | 0.06 0l4F~0.12 O] Bt
Ay | TVOC | 0.20 0147 0.40 018 | 0.20 014 ~0.40 DIgH | 0.50 0I&F ™ 1.50 0
HCHO | 0.05 014 ~0.12 018+ | 0.05 014 ~0.12 018+ | 0.12 014t ~0.40 D@t
o A(oof) | TYOC | 040 012 ~2.00 DIB¢ | 0.40 014 72,00 I8+ | 1.50 014 ~5.00 O
- HCHO | 0.12 014~ 0.60 OIBF | 0.12 014 ~0.60 OIBF | 0.40 04+~ 2.00 OIgt
S A1) | TVOC | 2:00 0147 4.00 08t | 2.00 014 ~4.00 DIt | 5.00 014 ~10.00 DIt
i HCHO | 0.60 014 ~1.25 018t | 0.60 014 ~1.25 018+ | 2.00 0l ~ 4.00 D@t
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A= AHN 2| AP K|
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AR

(1) 2714dv]9 &7]3l4 & AT,

(2) HCHO H'Z AZ=AA) 9] A}&H AL A},
(A2FSE m2 A|3FSZE m2?)

(3) ot HEAA AT A& (A 2FLS N,.
Fakste] ALttt

A 3FE N, AF) & T2 lA

(4) Ar=d FAE vtga3 o8t € o AL87ts,

F2ENE SR
N2S2 + N3Sz = A
(EENOBE) (HRIEW) (EEN.OBIE) (HREW) (ER O REIN)
Ao T7 37134 N, 24 AT | N8 3 e Al
S A}
=] A4 0. 73]/h o]% 1. 2 0. 20
0. 53]/h - 0. 7/h3]/h 2. 8 0. 50
0. 73]/h o] 0. 88 0. 15
Fel ol9e] A4 | 0. 53]/h - 0. 73]/h 1. 4 0. 25
0. 33]/h - 0. 53]/hn|gt 3. 0 0. 50
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= Building Materials £ I El
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Low eml'Ftlng ma.terlals < il §
Adhesives, Paints, Boards, etc ‘,‘} e
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— Material database
Emission rate
: : e
Time dependent behaior

— Test methods
Chamber, FLEC, etc
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@ Removal Control

= Air Cleaner
— Package Air Cleaner

- Filter
Bio filter
Electrostatic filter
Photo—catalytic filter

— Test methods
Gas, Particle
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@ Ventilation Control

= Local Ventilation
- Kitchen hood
— Bathroom exhaust fan

» General Ventilation

— Total building ventilation system
— Heat recovery ventilator
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B E|Eg=sd B8t

O SF6 (£ = Freon 134A) € =& Jt A (Tracer Gas)Z AI& 8t s &2 41 Y

(Concentration Decay Method)
O HEIItA 2 LIH (Multi-Gas Monitor)
O HEIRZ QI E M =2/% X (Multipoint Sampler and Doser)
Ol =58 EIHIY MAl

B 4| 2)|eE SEEY MAl Tracer Gas Measurements
| J|

The table on the next page gives an ovenvemy of squations osed for
calculating age-of-air. An example of how the caloalations are meade
In practice & shown below,

Uksing the tracer gas coneentration-decy methed the mom-menge
age-afalr, < T s given by
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SIEXIEX]: ete, HA
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S SA7]7]
TR-72s
o 3} Ao =55 (UAE 25=4)
MULTI GAS
CO2 CO 2y ek CO2 CO 72w MONITOR
VOCs,HCHOA 3 VOCs, HCHO =% TENEX TUBE, DNPH 7}E 2] A]
VOCs, HCHO #4 GC/MS, HPLC
3178l SF-6 5% MULTI GAS MONITOR
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- OFEHE HA WA VOC HESd

74l
0.7
0.6
0.5
0.4
0.3 O Trichloromethane B Ethane, 1,2-dichloro— O Ethane, 1,1,1-trichloro—
[0 Benzene B Carbon Tetrachloride @ Propane, 1,2—dichloro-
0.2
— e
0.1
0
o4l obg
MEZHeIA
B Ethane, 1,2-dichloro— O Benzene O Toluene B Ethylbenzene
B m,p—Xylene @ Styrene O p—Xylene O Benzene, 1,2,4—trimethyl—

O Trichloromethane M Ethane, 1,2—dichloro— [OEthane, 1,1,1—trichloro—
[0 Benzene B Carbon Tetrachloride @ Propane, 1,2—dichloro—




72 31 oF u Z G
AFE 2 0.1695[mg/m' ] 0.5810[mg/m’ ] 0.0179[mg/m’ ]

Unidentified &2 5.0902[mg/m’] 1.9983[mg/m’ ] 0.2603[mg/m’ |

FWETE 5.2597 [mg/m’] 2.5793[mg/m'] 0.2782[mg/m']
= #HNJ)|Z=2] 108H0[ &, HA =2 58l Ol &S] ==t
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4.1[m'/h]
2.0[m'/h]
3.2[m'/h]
3.3[m’/h]
3.2[m'/h]

0.15[3]/h]
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2.4[m'/h]

0.10[2]/h]
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A4 Sy Z A |
75.5[m'/h] 74.4[m'/h] 1.5[m'/h] 3.4[m'/h]
104.9[m'/h] 61.3[m'/h] 1.0[m'/h] 3.5[m'/h]
116.9[m'/h] 59.7[m'/h] 1.8[m'/h] 3.8[m'/h]
92.0[m'/h] 51.9[m'/h] 3.0[m'/h] 5.0[m'/h]
97.3[m'/h] 61.8[m'/h] 1.8[m'/h] 3.9[m'/h]

<B71FA| 75 Al 74 Ao g7|3s [3]/h]>
A4 ATy 2Bl
1.108/h] | 1.6[2/h] | 0.1[3l/h] | 0.2[3/h]
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5.26[mg/m'] HAE 2.58[mg/m"]

1.48[mg/m'] HAE 0.74[mg/m"]
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