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Impact of Air Fresheners and Deodorizers on the Indoor Total Volatile

Organic Compounds

Hideto Jinno" Toshiko Tanaka-Kagawa, Tomoko Obama, Makoto Miyagawa ,

Jun Yoshikawa', Kazuhiro Komatsu and Hiroshi Tokunaga

Abstract

Indoor air quality is a growing health concern because of the increased incidence of the building-related ill-
ness, such as sick-building syndrome and multiple chemical sensitivity/idiopathic environmental intolerance. In
order to effectively reduce the unnecessary chemical exposure in the indoor environment, it would be important
to quantitatively compare the emissions from many types of sources. Besides the chemical emissions from the
building materials, daily use of household products may contribute at significant levels to the indoor volatile
organic compounds (VOCs). In this study, we investigated the emission rate of VOCs and carbonyl compounds
for 30 air fresheners and deodorizers by the standard small chamber test method (JIS A 1901). The total VOC
(TVOC) emission rates of these household products ranged from the undetectable level (< 20 pg/unit/h) to 6,900
pg/unit/h. The mean TVOC emission rate of the air fresheners for indoor use (16 products) was 1,400 pg/unit/
h and that of the deodorizers for indoor use (6 products) was 58 pg/unit/h, indicating that the fragrances in the
products account for the major part of the TVOC emissions. Based on the emission rates, the impacts on the
indoor TVOC were estimated by the simple model with a volume of 17.4 m® and a ventilation frequency of 0.5
times/h. The mean of the TVOC increment for the indoor air fresheners was 170 pg/m’, accounting for 40% of
the current provisional target value, 400 pg/m’. These results suggest that daily use of household products can
significantly influence the indoor air quality.

Keywords: indoor air quality, volatile organic compounds, household products, small chamber test method
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di-n-butylphthalate, di- (2-ethylhexyl) phthalate, chlorpyri-
fos, diazinone, fenobucarb® 132>\ CENEE RS
ERREINTRY, ENEQROREEREEELEY
(TVOO) 122\ Tid, EANFERBOEERMEMRNLE
PRAYIC JE AR ATAE 72 IR 0 ARV & L C400 pg/m’ O E
HEMEART BN THD. SNEBRET O RER LY
HRELEBRDO—>TH LEMICBE L Tk, BEEMEELD

" To whom correspondence should be addressed: Hideto Jinno;
Kamiyoga 1-18-1, Setagaya-ku, Tokyo 158-8501, Japan; Tel:
03-3700-9298, Fax: 03-3707-6950; e-mail: jinno@nihs.go.jp

* (W) BARRSSTE 2 —

DR 64F FE I FE i L 7= 2 EFRE O L CIHERA L L
TTVOCHE & HIZME % B 2 5 FIRENI0%FREIFEL T
P LER-T, BEOFERLE® TRENZER LS
WE DR REEL 21305 £ T, b ) —oDTE kR
FHAEFRTHDHEEZODNDFEERBIZOWTEH, #Eo
A H D VXIS S BNZEM~DOTVOCA R & & &
BRI L TR 2 ERXMBETH DL EEZHND.
T, AR TILEM S ORBPUAEIEN /e HEE L
THWLRTWD/NNEF ¥ 3= (JIS A 19011k) %
HEROEE - FER K OTHERAIB0M BICEA L, EAN
Z2ZH DTVOCIZ KT % B Z Mt L7z,



ENZER A ORERMEAHILAY (TVOC) IZxtd 5 HEH - HRANOEEIZBET 5458 73
Table 1 Propeties of the Air Freshener and Deodorizer Samples
Sample T [ AR W5
No.
1 HE - HHEA ENH AL E;T—ﬁ(ﬁ%ﬁ' VAR RETENA] GEA A A A V),
2 HE - BHEH E(a)ii] AR %i%?ﬁ%ﬁﬂ\éﬂ\ RmlEtAl GeA A A A,
R
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et Ay, s
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Pt A ),
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Elmer) % O'EQUITY-1 # 7 2 (025 mm X 60 m, [
J£0.25 um; Sigma-Aldrich) % ##it L 7zClarus 500 GC/
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THIE L& b7 v 7 2300°CI2udmE L, VOCs
#GC/MSIZEBEA LT, BT LMEE %#40°CH 5250°CE T
5°C/min CHIE L, E&EH (m/z) 35-3500#iH%4 HzD
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1so-valeraldehyde, valeraldehyde, o-, m-, p-tolualdehyde,
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Table 2 Duration of Use Estimated from the Emission Chamber Tests

R IZREH S BRI T O EN LR

SampleNo. P& R NEMEAEE GHED oM’ ShaHmE
1 200 mL Hl~15#H 10.0 mL 207 H
2 200 mL Hl~15#H 95 mL 217 H
3 400 mL #115~3 » H 4.8 mL 84 » H
4 400 mL #115~3 » H 45 mL 88 » H
5 100 ¢ 1 ~2 A 69 ¢ 14 » A
6 100 ¢ 91 ~2 5 A 70 ¢ 1.4 7 A
7 100 ¢ 91 ~2 5 f 70 ¢ 1.4 7 A
8 400 mL 2~3 7 H 95 mL 42 » H
9 400 mL 2~3x»H 10.5 mL 38 »H

10 150 ¢ K1l ~2 4 H 63 ¢ 2.4 » H
11 150 ¢ K1 ~2 4, H 78 g 1.9 » H
12 150 ¢ 91 ~2 5 70 ¢ 21 7 A
13 270 ¢ 2 » A 103 ¢ 2.6 » A
14 270 ¢ #12 A 112 ¢ 24 A
15 180 ¢ 2~345A 52 ¢ 357 A
16 180 ¢ 2~345AH 59 ¢ 30, A
17 180 ¢ 2~3 5 H 55 ¢ 33 7
18 130 ¢ 1S5 ~2»H 56 ¢ 23 7 H
19 130 ¢ FI1S5~2»H 73 ¢ 1.8 » H
20 130 ¢ 1S5 ~2»H 72 ¢ 1.8 » H
21 130 mL #1 » H 9.0 mL 14 » H
22 130 mL #1 » H 11.1 mL 12 »H
23 150 ¢ #92 » H 42 ¢ 36 7 H
24 150 ¢ #92 7 H 41 g 3.6 7 H
25 100 mL 1 » H 44 mL 23 7 H
26 100 mL KR L 2.5 mL 41 » H
27 80 mL TRl L 4.6 mL 1.8 » H
28 80 mL Rl L 43 mL 19 » H
29 150 mL #15~254»H 29 mL 51~ H
30 66 mL 1 » A 4.8 mL 14 » H
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Table 3 Emission of TVOC and VOCs/Carbonyl Compounds from Air Fresheners and Deodorizers

Emission Rate (mg/unit/h)
Sample No.
TVOC VOCs/Carbonyl Compounds

1 960 d-Limonene 120 B -Pinene 9 « -Pinene —

2 1,100 d-Limonene 11 — - —

3 370 — — — —

4 690 d-Limonene 160 B -Pinene 14 (£ )-Camphor —

5 ND Acetaldehyde 49 — —

6 130 1-Butanol 27 d-Limonene 19 Acetaldehyde —

7 300 d-Limonene 15 — — —

8 1,100 Camphor 62 d-Limonene 15 a -Pinene B -Pinene 5

9 550 d-Limonene 44 B -Pinene — —
10 150 d-Limonene 6 a -Pinene — —
11 630 d-Limonene 220 — — —
12 1,600 d-Limonene 490 3,5-Dimethyloctane 4 - —
13 1,500 d-Limonene 290 Buthyl acetate 35 Acetone B -Pinene 6
14 460 Acetone 7 — — —
15 ND - — - -
16 34 — — — —
17 130 ( = )-Camphor 14 — - —
18 35 — — — —
19 510 d-Limonene 100 — — —
20 1,200 d-Limonene 120 Benzaldehyde 29 Acetone Acetaldehyde 5
21 5,100 Formaldehyde 6 — — —
22 6,900 Formaldehyde 5 — — —
23 230 d-Limonene 100 — — —
24 65 Hexaldehyde 5 — — —
25 ND — — — —
26 ND — — — —
27 180 — — — —
28 180 d-Limonene 11 — — —
29 410 Benzaldehyde 9 Acetaldehyde 5 — —
30 35 — — — —

ND: < 20 mg/unit/h
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Table 4 Estimated Increments in the TVOC and VOCs/Carbonyl Compound Concentrations

Volume of the Model Estimated Incremants in the Indoor Concentrations (mg/m"®)
Sample No.
(m3) TVOC VOCs/Carbonyl Compounds
1 17.4 110 d-Limonene 14 —
2 17.4 130 d-Limonene 1 —
3 17.4 43 — —
4 17.4 79 d-Limonene 18 —
5 17.4 — — Acetaldehyde 6
6 17.4 15 1-Butanol 3 Acetaldehyde 1
7 17.4 35 d-Limonene 2 —
8 17.4 130 ( = )-Camphor 7 —
9 17.4 63 d-Limonene 5 —
10 17.4 17 d-Limonene 1 —
11 17.4 72 d-Limonene 25 —
12 17.4 180 d-Limonene 56 —
13 17.4 170 d-Limonene 33 —
14 17.4 53 Acetone 1 —
15 17.4 — — —
16 17.4 4 — —
17 17.4 15 ( £ )-Camphor 2 —
18 17.4 4 — —
19 17.4 59 d-Limonene 12 —
20 17.4 140 Benzaldehyde 3 Acetaldehyde 1
21 17.4 590 — Formaldehyde 1
22 17.4 790 — Formaldehyde 1
23 3.0 150 d-Limonene 67 —
24 3.0 43 Hexaldehyde 3 —
25 3.0 — - —
26 3.0 — - —
27 3.0 120 — -
28 3.0 120 d-Limonene 7 —
29 3.0 270 Benzaldehyde 6 Acetaldehyde 3
30 3.0 23 — —
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