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Development of Measurement Device (ADSEC) for Aldehydes Emission Rates
Using a Diffusive Sampler

A device (ADSEC: Advanced Diffusive Sampling Emission Cell) for measuring emission rate of Aldehydes

and VOCs from building materials using a diffusive sampler was developed. ADSEC consists of

micro-chamber, stand, passive sampler, and weight. However, it can be operated without pump. In this study

the results for Aldehydes with DSD-DNPH sampler were described. Effects of size and sampling period on

the performance of ADSEC were investigated. Comparison was shown for the emission rate between

measurement by using FLEC (Field and Laboratory Emission Cell) and that by ADSEC. It was confirmed

that passive sampler absorbed the longer sampling period and the larger size of cell, the more amount of

Aldehydes. Moreover, examination of the chamber size was also performed with floor panel and 6 kinds of

wooden-products. The regression analysis for the emission rate between ADSEC and FLEC was made on
Formaldehyde. The coefficient of determination was 0.997 for 70 x 140 mm chamber and 0.993 for 70 x 180

mm one.

KEYWORDS: IAQ, Measurement, Aldehydes, VOCs, Passive, Emission Rate

4-1 EFRER

B, FEESIE URREIC, RIVATPIVFE Ky
BHAL RS URNVUATFERTWEEERT
LSOO FYEREOREMTDNE Z LB 5,
INSDRETHEATITREOADFMHINE
EWE, L L, HBEERELED, 20EE8%
T $ 2 DI BM P LS OMBEEOHE LTS
CEDEECH I HE. BHERACBNTEM DS
DYMBEE 2K S HHKITK. FLEC (Field and
Laboratory Emission Cell} " BHW6NZZ &b 3
B, KB aRBEELEE L, BBICHETSZ L
FEE L, 2Ny TR & o TG IE DS E T RE T
HhiX, TWETH 5,

BT, WY 72 —EFALE, B DS
DRBEE DREZRE. ADSEC (Advanced Diffusive
Sampling Emission Cell) &€ L. ZDOMEELITET 3
FHKEREIT oo\ Y 7Y 75—k LT DSD-DNPH
Y 75— BENE,

Y7o —OWERIMERBICHEA L TEMY
20, MERDPETELZ LY LTI —OHBEENR2E
ATUTLED. ¥k, BPORTET, REELIE
BREEFRLONRVE, AYRREERERI LN
TER,

F/z. FLEC 2 HWTEM D S OHBORE 2R 2

5, Air Control IZ X o THRELFHEAEKICL-T
KHHZIEMWTELN, ADSEC 2RV EBE. B8

MOZERUIAET LB XN T LE S DT, #HEEH
HEHBLEOL RN BBOANILAZBEBLROE,
By o OB BOREIZE LW,

FZ T, ADSEC 2HWTEKR 70— 2 7DD
HEER, BEOAST LHBERBEEE L TITO. K
HEEOREHECODWTHRIT L.

4-2 ADSEC #E

SUS304 27 > L ZAROFFEMAEROPIZAL SIS
L D BSEX /= DSD-DNPHILE Y > 75— 2B E L.
KR8, RERVIIAHEESREESI Y, SHT
H[EEEFTAHLICL T, B BET BLEY
BrESHEET S, X4-112 ADSEC D#EEETRT.

gL DSD-DNPH

® 4-1 ADSEC D



Bat BHPLEETITINFE FREON Y Y TAERADSECD R

4-3 FLECH#E

ADSEC & @ LL# 24T 3 f= 81 FLEC(Field and
Laboratory Emission Cell)® T, AT L TSEERET
o2 FLEC IZEM P A HE T 2P HOREDFH
AT D BN T, MRERE BICE S SR RBE Y
Fr o N—DEDIDICRE DB, B 42 &2
FLEC-SYSTEM ®#rk% ¥, FLEC-CELL . #%
#EDSHOLEWERBIEHET 2 VST,
AIR CONTROL if. BEHEINEI -2 T7—%
TR T A0 e —FTH B FLEC B
LUF2—7, EELDTANTEERERAT VAR
T, ARAEPRICE D - TIFS PREEEEVTY
B, V7V FFa—TiF 2 AFCERAEET. 5
[alid Sep-Pak DNPH % H 7=, il O & K &R H
0.0177m’, B KZ5H 0.035L, BfE 0.15m OFIETH B,
BB AR (M) )V ERIC N 3 2 F AR )
i& 506m%/m’, IR [E12K 686 [E/b (i 0.41/min DIHE)
T#HHo FLEC & AERAIE ZM OROHMEIE. Hi
DN ) 2 TAFRTHEE U BEIC. BCA (B
HERRZE) @ 20 Lk 7R Y P F I E
EZFh, RO E LTERAISI TV 3, BEEE
FUTORTKD B,

_CxNxV

ER
F A

A B RE 0 C : AP [mg/m’]
ER; : MECEE [mg/m™h] N : A E[1/h]
Voo A m]

Air Control

FLEC-CELL
4-2 FLEC-SYSTEM &Rk

4-4 HFHEY

ADSEC T{#iff] L /= DSD-DNPH MU' FLEC THEA L
7= Sep-Pak DNPH & &2, $ 7)) 7, smL D7
= Y% ImL/min LR 72128 L.
DNPH iFik# 7 b= P UNICBHET €2, BHE
DL SMLIZART 9 7L N PILERICE LEZ.
HPLC (EHEEEIOv b 574 —) Ik bainE
fiof.SE AW HPLC 4 &£ % 4-1 12, HPLC
B 4-3IZRT,

FLEC DF|mE RABLTOZ BT an D,
Rl

- ZAMICERATE %,

BN - EEPERTH B

« HHVEETH Do

BV ORBFERIPARELEAROBREEHICREES
NI,

* EROTEPEE L —ETH b,

c BERESEN,

AR RE HITEEETTH B,

C BEHGEEOEEDP LT Ve
R

CBRDNE OO THEARIEDS S W,

C BRI R VD TEWIRETERITL RN,

LRI RDREND D,

- FIBERICEEESAYEPDCH S,

# 4-1 HPLC DHr&iF
Waters 2640 Separations Module
HPLC
Alliance
o UV Detector (Waters 2487 Dual .
Ritiez Absorbance Detector
AT 7 & | Millennium
hI L4 Nova-Pal Cq. 3.9 X 150mm (Waters)
BEE Water / Axetonitrile / Tetrahydrofuran
=65/30/5
HSLHRE | 40°C
EAE 20 UL
#BiiER | 360 nm
SHTRERE | 45 min

4-3 HPLC (Alliance, Waters2690)
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4.5 ADSEC Oifsrsi Ot
4-5-1 SREREE

ADSEC DifERHERORRIC DWW TRET
B, HESHEEEEIREERET o2 HiE
FEFIAS 30min. th. 2h. 3h, 4h DIFEE 1 2. 2h. 6h,
24h DER 2 BiTok. A7V ABRICIE. AED
=10cm. 75 & h=10cm 2BV, HIE L@EMiE, JIS
WD B0, E1 X5 4 ZIWR—F " TH b, FRE
&%, ADSEC ODFEBEMEHZT L2010, B UERH
DE LT L A EREREI 2T o BRI ER 42
Womd, LEBHREO o, BEHTICSWT FLECK
L BRIERITOF, F43IC FLECHERGEET T,

HERFBE S 25°CIoElE LIEEEARC BN T
W, BIERRF, ¥ —# 0 #F— (TABAI ESPEC CORP.
THERMO RECORDER RS-11) I X D iRIBEDOHH %
172 7= [¥] 4-4 I ADSEC EERH =%, [ 4-5 i FLEC
DRERRETT .

x4-2 EREM

=& =R 2
FHERR [h] | 05,1,2,3,4 2,6,24
RTE sk s B | RE#k4sH
KES [ Xh 10X 10 mm
Pz EO. E1 /S—F (4 ZIHR—F

#F4-3 BNN-T47ILR-FZHEITS
FLEC iBlEsF

YT TE Sep-Pak DNPH (Waters)
AEME FILFE ME
Ajir Control FHiE D/H=200mL/200mL
Air Control 2B 50 % rh
WS 300 mL/ min
R 5 | R 33.3 min '
WA E 10L

44 EWER

45 FLECIZL B/ S—T 14 20F— FORERESR
4-5-2 B 1(EIER, 0.5, 1,2, 3, 4 R DHER
(a) FLEC (&> THIE LEWELRE

FLEC i & > THIE L MEUEE £ 44 17T,
Formaldehyde (2B L T, BRI TWS Fo lZxt
L. E1 3 10 BOoRBEEZTL T E,
Acetaldehyde, Acetone }ZB3 L Cid. HIE@EIC KRS 1A
Fhdroi=,

g2 4-4 FLEC IZ & 2REERE [mg/m®-hl

EO E1
Formaldehyde 0.042 0.413
Acetaldehyde 0.006 0.005
Acetone 0.015 0.027

(b) HESOHR

ADSEC I & % E0. El /i—5 1 Z LR — RORE
BRI R OBR R 4-6. 4712, FOXIIHNT S
FHBEE B L D REREUE 3R 4-5, 4-6 [T T, RIEEAM
HOEEFEANERER. 3% TH >,

E0, E1 /3—F 4 #Jl3h— K & $ 12, Formaldehyde.
Acetone DIFHE LI OREE S & IS L .
Acetaldehyde DHE T DR <, SEIOEKBRTORET
HTERDPOELFLECII L AMBEEOBERPS &
Acetaldehyde DFAIHT DR < T @ &S RBEBD
OEIIN T 2ERET DLENH D WL T
Dy FRETIToE, 2 CORMEEOBR» S #
BEORER Thide {, BRESE L 2 LIRS
iz,

B0 /S—F 1 P R— ROHEICE LT HERS
i & WE R & Formaldehyde B 0.779 .
Acetaldehyde 7% 0.592. Acetone 2% 0.862 THbH, R
MEMEEE SN ok, BT -DNw Y
75y FMER 0lug LT THBHDT, ZOHEEERL



BAE BHPORETIFNTE RO/ (v 2 TRIEEADSEC)DBIR

T=imE. EERHZEERITS EHICR. BEESE DR
WOTIZRWrE XN D B 5 OHEBEMNME
WHEE, SSERVWHREOHEN, BEEEER
57 %,

4.0 ; . : :

35 || ®Formaldehyde | . .........i.. ..

3.0 || BAcetaidenyde | i
o5 | AAcetone

0 60 120 180 240 300
FEEEEER] [min]
X 4-6 EO0EE

x4-5 EQ ORSEE & MERBOEM t=FR[min])

S LEBZET> 2,

(8) FLEC IZ& o THIE L hkaioRrE

FLEC IC X o THIZE L HBERE 2% 4-7 TR T,
E0 2% L. El @ Formaldehyde DBEGHE DS 10 E 1L
LoEERLTWE,

47 FLECIZL2MELEE [mg/m™h]

EO Et
Formaldehyde 0.040 0.569
Acetaldehyde 0.004 0.002
Acetone 0.027 0.027

FEREEC RERE
Formaldehyde C=0.0018t1 0.779
Acetaldehyde C=0.00041 0.592
Acetone C =0.00331 0.862
4.0  qressm—
3.5 | ®Formaldehyde
3.0 1/E@Acetaldehyde |

g_i 25 ,gAAcetqne

0 60 120 180 240 300

6 # 85 [min]
47 E1H%ES
®4-6 E0 OWEE L HERBOIEMER t=FI[min])
LELESE:N RERK
Formaldehyde C=0.0148t1 0.972
Acetaldehyde C=0.0002t -0.268
Acetone C=0.0034t 0.901

4-5-3  FER 2(IHEERSRT; 2, 6, 24 FFREH DR
EER 1 OREEFR L., HENEE 24 BEECE

(b) FEEOHR

ADSEC {Z & % E0\E1 73—5F 1 27 LR — F ORIEH:
BEHEROCHEFRER 48, 4912, ZORITHT 5148
BB L TRERMER 4-8. 491077, HIFTHIREH
OFEHFANBET. 16%TH 2 7=,

4 BRBEE LT YU 75— DN EBE 2
ZEEaL, R (EER; 05, 1,2,3,4 FFRE) &
E#kiZ. EO. Bl & &iZ. Formaldehyde. Acetone (D¥f
KENHENEOREL L ICBNT s 2R
72 o Acetaldehyde DIFEEIL, D ETH 2 HIRERE & [LF)
LML TW B2 Rk,

EQ O 24 BFRSHEE KA BT LE oD, %
DECERIETEND D, B0 OHEICHET 2 RER
BUE Acetone @ 0.921 LiSL. £T 095 U ETH o=,

FER 1 EEE 2 OMHBERELERT 2 &, HELBED
LTWEED/S—F 1 7 )Lih— F O Formaldehyde (238
LTE 248D 1ICHD LT BRIZENEE DR
EThHrrEMIND, I ELDEHTOY LT
WEFTSZET, IBY L 75 —0OREBEOERNTE
EZOTIBWREEDRLS,

4.0 RN : : ;
3.5 } eFormaldehyde . ... i . . | .

3.0 [ BAcetaldehyde |..: . . '
.iAAcetone )

0 240 480 720 860 1200 1440
R [min)
X 48 EQOHEE
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F4-8 EO0 DORER & LR OER (t=FFk][min])

FEREL REFRM
Formaldehyde € =0.00091 0.953
Acetaldehyde C =0.00031 0.992
Acetone C=0.00111t 0.921
20.0 —————————— i ’ .
18.0 { @ Formaldehyde: : B PO BN, &
16.0 I B Acetaldehyde ; :
— 14.0 } T
A Acetone : ; ;
:FKI 10.0
® a0
0.0 — ;|
0 240 480 720 960 1200 1440
FEAEEF [min]
X 4-9 E1im%ER

#*4-9 EO0 OHERE & HEFRIOAEM A (=R [min])

FERE= REFRE
Fotmaldehyde C=0.0121t 0.981
Acstaldehyde € =0.0001t 0.987
Acetone C=0.0010t 0.989

4-6 ADSEC OX = X DRES
4-6-1 ERIBE
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