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Emission Characteristics of Volatile Organic Compounds from Air Fresher using
Small Emission Chamber
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Abstract : This study investigated the emissions characteristics of air freshener using small emission chamber method. The emission
of VOCs from air freshener were determined in the small chambers in the temperature (25, 30(x1)C), relative humidity (50+5%),
ventilation rate (0.3, 0.5, 0.8(x0.005)/hr), and sample loading factor (1.4~551.0 g/m’) in this study. The emission tests from air fre-
shener for sample loading factor resulted in TVOC emission rates of 0.7~64.4 mg/m” * h after 5 hours. For most target VOCs such
as limonene, o-pinene and linalool, higher temperature and ventilation rate levels exhibited increased emission rates.
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Fig. 1. Schematic diagram of the emission small chamber system.
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Table 1. Test conditions of small test chamber Table 2, Analytical conditions of TDS-GC/MSD
Parameter Condition TDS Gerstel(Germany)
Chamber volume 20L Desorption temperature 325C (40°C/min)
Chamber material Stainless-Steel Desorption flow rate and time 30 mL/min, 15 min
Emission time 10, 30, 60, 120, 180, 240, 300 min, 1 day cold trap material Liquid N2 or adsorber
Temp. & humidity 25,30(=1)TC, 50+5% cold trap temperature -50C
Specimen area 1452 cm? GC/MSD Aglient 6890N/5975(USA)
Loading factor 14,28,138,137.7,2755,5510 g/m2 injector temperature 300C
Air exchange rate 0.3,05,08+0.005/h Carrier gas He, 1.2 mL/min
GC column DB-1MS capillary column
AT Qe AU, YAl 2 dFASAA AR B (0:32 mm. 60 m, T wm)
31801 300£50 g/m o] AL NZ2oZ o] ARG A} Column flow rate o .1'2 mlc_/mir7 O
oot WEA e o] A 278 Table 19 vebich vF Temperature program 4?2(7()(6&?:]?3]_25(70/“821012?”;:
49 A A FH2AS FAB] Al et MS source temperature 250°C
FEEES 260CoA 1587F 7FEslo] A2 A, Detector type Electron impact ionization
E"—‘EL-E‘ XH 1—8‘ 80 Coﬂ}“] 60“5‘ I3 }""%]1‘% "a"\]ﬂ‘ﬁq- Mass range 35~350 amu
Electron energy 70 eV
2.3. A2 Xl F|LH

WA ol A HEEe I f71EgEY] A= As 271(GC/MSD)E o] &5le] EA35}9th TDS-GC/MSD2] &

FHFZAAZ] MFC(mass flow controller)7} #F2He Al 22 22 7S Table 20 YeRHTE
& lEIE(MP'ZBO Sibata, Japan)E ©]&-3}e] YEFH] AHEFAL 4459 AR FEEZ (Japanese indoor air stan-
Wz s F 32 80% olst= AF skt WAl dards mix, Supelco)S F&Hyko] At WE ST H&
NESE Y= /\F‘”fﬂ‘ﬂr S 28 Woll A7 A $35(20, 60, 100, 200, 500 ng)e] FEFAIRE A 5to] &
& Fig. 20 yepillch. -2 Ao AFEEle] 27+ A A3} t}. Toluene, d-limonene, a-pinene 5 F2 VOCs9)
£ 136 mm, %0] 22 mm& WAL 0.0145 m°o|c}. ARt Az o] ARASR)E 0.99 o|AFo 7 £ AMAL L
A AEdEs QAR 27)E 7E2 185 mm, AR 100 gl
mm, %°| 90 mm=z &PH sttow FAE= 7|7t
AFElo] Er-%“q floll HdsHA s2=s si3ick $Ed
718FghE-2 Tenax-TA7} Z-%1% LA 522 (Supelco, USA, 3. Zap gl pEt
7 inch)% o|-gsto] =4 130 mL/min®| FFo=
=1t A8k 3.1. MM LEE = LY RIIEEES BF
argRA o] A WFEE 3]dbAg O7]§]-—?j‘g— TDS-GC/MSD &
24 N2EAud BA5 ol &3 2ulE 1S Fig. 30| Uely.on, Table 3
kY 97|skglEo] B AeRAR|(TDS)E o] &3} o= 44% 9] FZEA I} NISTOS, WILEY 275 library 2 &
of gezt AAE shglen, VA ARvtE L 2/ AFE olste] HASH AXE o2 J AT} v|wale] Lrebych
A AT}, n-hexane?] WELE AJ7by T Z-2 ethanol, ethyl

acetate¥} Zh2 A EARFO] o] A5t 3=, eucalyp-
tol, dihydromycernol, terpineol, linalool 5 &3 -&%, penta-
nal, octanal, decanal, citral 5 ¥d|3}°0]=5, ethyl propio-
nate, ethyl butyrate, ethyl-2-butyrate, ehtyl isovalerate, ben-
zyl acetate, isobornyl acetate, citronelly acetate 5 o AHE
3, a-pinene, 2-B-pinene, camphene, d-limonene, terpinene,
teripinolene 5 E|2HF 2 277 Edo] A&EH ASo=R I
olE)ct T2 A= A3 WHo| SPME (solid-phase micro-
extraction) I} MAFFQIH | oas tight2 ©]-&31 headsapce
2 5o chopstglon Bl A wEE s 9
F71318HE2] A A AT} a-pinene, mycene, limonene, linalool
T BF AEE Aow ERlESlh

Fig. 2. Preparation of sample,
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Fig. 3. Total lon chromatogram of volatile organic compounds emitted from air freshener,

Table 3, Identified volatile organic compounds emitted from air
fresher comparisons between studies

Kimetal (2010)  Joetal, Nazaroffetal,
No This study SPME liquid (2008) (2004)
method injection Gas tight inj, paper review

1 Ethanol (0] O

2 Ethyl acetate (0] (0]

3 Pentanal (0]

4 Ethyl propionate O

5 Ethyl butyrate (0] O

6 Ethyl-2-butyrate O O

7 Ethyl isovalerate (0]

8 Isoamyl acetate (0] (0]

9 a-Pinene O O ¢} O
10 Camphene (0] O
11 Benzaldehyde (0] (0]

12 2-3-Pinene (0]

13 Mycene (0] (0] (0] 0
14 Octanal O

15 Eucalyptol (0]

16 Terpinolene (0]

17 Limonene (0] (0] (0] O
18 Cymene (0]

19 Terpinene (0] (0] O

20 Dihydromyrcenol (0] (0] O
21 Linalool (0] O O O
22  Benzyl acetate (0]

23 Terpineol O O o)
24 Decanal O

25 Neral (Citral) O o)
26 Isobornyl acetate (0]

27 Citronelly acetate O O

-k

3.2. A|E=Z10f w2 TVOC &2k H3 EY

A@zA aet Aol FEEE FAEd R
=& TDS-GC/MSDE EA3%t AitE Fig. 4] et
Fig. 4(a)= A2FHEHUE AT T ARE Yol WEAl
& AAEH] Aol ujolA vl A RE A Fste] EAH
A3t 1SO 160009 9 A3 FAALH w7
=% 7]29] TVOC 20 pg/m’ o]}, Zotgato]= 5 pg/m’
olst® Uehdrth MR o AlgzAA AHe AR
A3 S Fig. 4(b)y~(d)ell vrebiich. AUE71E FAl
oA AABEL e AFUHHS o] 83 AFAR
o WE QAEA AFYH AFRAS 7|EC 2 At
9tk Fig. 4(b)= 25T, 50%9] L=} &% Z A A 317
Sl 052 AFASAA FEAH T T 22 A
A BHEEFS 137.7 gm’ 2 31o] A&} 1SO 16000-11,
KS M 1998-17} IAQ ES method= o84} AZA| 59| H3}
& 300450 gm’ 2 FABIL Qv AR FAFE olE
7102 Aldstolrt Fig. 4c)= A8 W 2%8 30TE &
Ako] AFlkeom, Fig. 4(d)s 27]3142 0.8/hr2 4]
ato] AJ@stgleh TVOCO] AHE Algs And 4 &
1A7E Z3ket ol AAlatgich AF g Alge] 4% Ay,
A 2r7E 30C Y wi(Fig. 4(c)7F 78 @2 TVOC7E 3
EE9lon, HEH 5989 mazols AMrErt 25T
(Fig. 4(b)oll 13} oF 4.7v] =7 vepgct 317|345 0.8/hr
2 3& w(Fig. 4d)= &713+E 0.5/Mhr(Fig. 4c)= P&
ool vl o 178 A4 Yelstt) ol AdE B &%
o} 37|37t &S WETFo] Yol AL FIT -+
ATt

Al mRsteke] wah Bl WEEE A TVOC
WEFS Fig. 50l Uelch Az w2 re 25T, 4
&= 50%, $H7]314 0.5Mhr2 s}c). Fig. 5(a)2] A]=it
kS 137.7~551.0 g/m’ 2 WA A& 2, 4, 8 mLE T
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Fig. 4. Total lon chromatogram of volatile organic compounds emitted from air freshener for experiment conditions, (a) chamber

blank, (b) loading factor : 137.7 g/m?® (c) temperature : 30°C,
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Fig. 5. TVOC emission for sample loading factor at temp. (25C),
relativity humidity (50%) and air exchange rate(0.5/hr) in
1 day.

(d) air exchange rate :

0.8/hr
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Fig. 8. Decrease ratio of major identified VOCs emission from
air freshener during 1 days.
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