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(Part 1:HPLC method)

Makoto YAMASAKI Akiko USUI
and Masayo SHIGEOKA

summary
Nineteen kinds of carbonylsin indoor air of 11 actual houses were measured by DNPH-HPLC method. As
the result, 7 kinds of aldehydes and 3 kinds of ketones were detected at the level up to 155ug/m3. The
concentrations of total carbonyls were 52.6pg/m3 to 267ug/m3. The number and levels of detected
carbonyls were similar to the 2001's reserch. The concentration of formaldehyde did not exceed the
criteria of Ministry of Health, Labour and Welfare JAPAN. However, the concentration of acetaldehyde
exceeded 1.3 times of the criteria at one residences. Remarkably high concentration of cyclohexanone
were detected as 97.1ug/m3 to 135ug/m3 in 3 residences. As many unknown sources of cyclohexanone in

domestic use may cause this, the further survey is required.
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table 1

property of target house / family

target distance from ages target condition of family
hOl?SE location majer load house type material airtight floor total sickhouse alle symotons  frequenc
(m) (year/month) floor syndrome o ymp 4 y
. . detached
A residential house wood yes no no
; ; detached
B residential 200 house wood no no no
. . detached
C  residential 500 house wood no no no
. . - atopy, contact ’
D  residential 150 condominium RC no yes nature dermatitis itch frequently
. . detached . L asal .
E  residential 350 house wood no yes Allergic rhinitis inflammatio occasionally
F residential 200 d?tgl::g:d wood yes yes house dust eyepain frequently
. . detached
G residential 100 house wood no no no '
H  residential 100 detached wood no yes plastic resins lltch,nasal‘ frecently
house inflammati
| residential 250 condominium RC no no no
J  commertial 400 condominium RC no yes atopic dertitis itch frequently
detached 4
K residential 400 ehac € wood no no no
ouse
(redecorate)
table 2 property of target room
ceiling - material
%‘Sseg target room  hight eent Ventt;);:on oe;:r:?]tg floor ceiling wall
(m) (mat)
100 A livingroom 2.4 145 mechanical yes wood+carpet vinyl cloth vinyl cloth
B  livingroom 2.8 25.5 m? spontaneous  ho wood wood wood
C livingroom 25 17  spontaneous  no wood vinyl cloth  vinyl cloth
24 D livingroom 2.4 10 mechanical  yes wood vinyl cloth  vinyl cloth
2 E livingroom 2.4 14  spontaneous  no wood vinyl cloth  vinyl cloth
F  livingroom 2.4 18 mechanical no wood vinyl cloth  vinyl cloth
G livingroom 2.6 145 spontaneous  no wood vinyl cloth  vinyl cloth
H workshop 2.4 14.5 spontaneous yes wood plywood plywood
| living room 2.4 12 spontaneous  yes wood vinyl cloth  vinyl cloth
B J living room 2.4 10  spontaneous  yes wood vinyl cloth  vinyl cloth
living room 2.4 16  spontaneous  yes wood vinyl cloth  vinyl cloth
F1 0.5mg/L Fco
Table 3
2
5
Table3 condition on sampling period
mean temperature mean humidity human air conditioner runnning time window . L
%35; weather indoor  outdoor  indoor  outdoor existence t time gas cooker exaust fan opening time smoking - drinking
ype " - > )
(man-hour) (min) (min) (min) (min)
: electric
A rain - cloudy 188 7.0 37 56 44 airconditioner 710 0 95 22 no 400
B cloudy - fine 211 51 111 oil fanheater 825 0 0 27 no 0
: ) electric
C rain - fine 195 16.4 60 7 36 airconditioner 0 0 35 360 no 0
electric
D cloudy 20.0 45 32 fanheater 300 0 0 0 no 0
3 electric
E fine 250 6.9 29 60 37 airconditioner 650 0 0 6 no 0
F cloudy 195 10.8 47 72 56 oil fanheater 430 0 0 60 no 0
G fine 21.0 8.1 43 71 17 gas fanheater 460 0 0 0 no 0
H cloudy 179 45 9 solar+oil boilar 0 0 180 0 no 0
cloudy, electric
| artialy rain 15.0 16.8 51 61 6 airconditioner 0 30 30 315 no 0
J fine 195 40 73 oil fanheater 300 0 0 270 no 0
K cloudy — fine 150 51 6 electric 0 30 30 315 no 0

airconditioner
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25

0.3 mL/min

5pL

uv 360 nm BW 4 nm
Formaldehyde Acetaldehyde Propionaldehyde Benzaldehyde Cyclohexanon
Crotonaldehyde Butyraldehyde Benzaldehyde
Isovaleradehyde Vaeraldehyde o,m,p-Tolualdehyde
Glutaraldehyde Hexaldehyde 2,5-Dimethylbenzaldehyde WAKOSIL DNPH 2 mmx 250 mm
Acetone 2-Butanone Acrolein Methacrolein WAKO
Cyclohexanone Omin 16 min 100%

16 min  35min B 0%- 90%
35 min 40 min B 90%

35
0.2 ml/min
5pL
SPELCO uv 360 nm BW 4 nm
DSD-DNPH 310 nm BW 30 nm
im 24
Glutaraldehyde
2-Butanone Methacrolein  Cyclohexanone
Wako
ImL/min 5mL
HPLC HP1100
SUPEL CO Discovery Amide C16
2.1mmx 250mm Tabled
45 55 (0.04pg/mL) o
Tabel Concentrations of aldehydes and ketons of indoor air pg/ B
determination
target house limit
Aldehydes
Formaldehyde 16.5 23.9 29.3 61.8 29.4 26.1 41.2 29.2 22.9 20.8 10.5 0.2
Acetoaldehyde 13.9 61.3 9.1 148 11.9 9.5 16.8 12.4 115 10.1 3.9 0.3
Propionaldehyde ND 2.2 0.6 ND ND ND ND ND ND ND 1.5 04
Crotonaldehyde ND ND ND ND ND ND ND ND ND ND ND 0.3
Butyraldehyde 2.7 3.3 2.2 ND ND 2.7 3.8 3.5 ND ND ND 0.6
Benzaldehyde ND ND 0.9 13.0 ND 1.4 ND ND  17.3 ND ND 0.7
Isovarelaldehyde ND ND ND ND ND ND ND ND ND ND ND 0.7
Varelaldehyde 3.9 ND ND ND ND ND ND ND ND ND ND 0.8
o-Torualdehyde ND ND ND ND ND ND ND ND ND ND ND 1.6
m-Torualdehyde ND ND ND ND ND ND ND ND ND ND ND 19
p-Torualdehyde ND ND ND ND ND ND ND ND ND ND ND 12
Grutalaldehyde ND ND ND ND ND ND ND ND ND ND ND 0.3
Hexaldehyde 7.0 3.3 ND ND 9.9 11.6 7.8 11.9 13.7 6.7 2.2 0.9
2.5-Dimetylbenzaldehyde ND ND ND ND ND ND ND ND ND ND ND 15
Total aldehydes 44.0 94.0 42.1 89.7 51.2 51.4 69.7 57.1 65.4 37.6 18.0
Ketones
Acetone 16.7 36.6 31.5 20.5 10.9 155 16.8 42.2 11.8 12.2 11.1 04
Acrorein ND ND ND ND ND ND ND ND ND ND ND 0.3
2-Butanone 5.0 13.7 1.5 2.3 2.4 2.9 2.2 2.1 1.1 2.9 5.5 05
Methacrolein ND ND ND ND ND ND ND ND ND ND ND 04
Cyclohexanone ND 123 135 ND ND ND 8.9 ND 11.6 ND 97.1 0.9
Total ketones 21.7 173 168 22.9 13.2 158 27.9 44.3 24.4 15.1 114
Total calbonyls 65.7 267 211 113 64.5 209  97.6 101  89.8 52.6 132

**ND* means under the determination limit
* Determination limit for room air were calculated from 100 of 5 serial analizes of standard Solution.
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100 ]
Hexaldehyde
O Varelaldehyde
. . 80 | 7 Benzaldehyde
Flgl Fng & Butyraldehyde
O Propionaldehyde|
60 O Acetoaldehyde
o W Formaldehyde
C (D K S
Formaldehyde “
Acetaldehyde Acetone 2-Butanone 2 )
—
0
1 Fig 1. Aledhydes detected from indoor air (Target house)
Formal dehyde 10.5 61.8“9/ m3 . ] Cyclohexalnone
0O 2-Butanone
100ug/m3 150 W Acetone
24 120
K 25 Formaldehyde "
£90
10.5ug/m3 18.0pg/m3 2
60
Acetaldehyde 3.9  61.3ug/m3 3
48 y g/md .
Fig 2. Ketones detected from indoor air (Target house)
Butyraldehyde 6 2.2 3.8ug/m3 i
I‘l! Cyclohexanone
l 2-Butanone
- !
Benzaldehyde 4 50 B Acetone
130 17.3ugm? B Vareadolyde
Hexaldehyde 9 22 137ugm? gl B Bugraldenyde
Y f 0 Propionaldehyde
/////% O Acetoaldehyde
W Formaldehyde
2. s L
Acetone 111  155ug/m3 155ug/m3
T h
111 42.2ug/m? 0 O st yoar
. G/L . G/T H/L /T /T : this year
Fig 3. Comparison width last year of Aldehydes and Ketones
f h
2-Butanone 11 13.7ug/m3 ol same fouse
12.4pg/m3
Cyclohexanone 5 8.9
11.6pg/m3 97.1
135ug/m3
3.
52.7 210ug/m3 45
230ug/m3
Fig3 B
G Formaldehyde Acetaldehyde
H Cyclohexanone Acetaldehyde
G Formaldehyde
110ug/m3 97.6pg/m3
Acetone H B mn
200pg/m3
10lugm3 12 Acetaldehyde  35pg/m3 430 Acetaldehyde
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Acetaldehyde

11
Cyclohexanone 19 3
2001 Formaldehyde
60 t Acetaldehyde
48ug/m3 61.3ug/m3
2001 0  28ug/m3 Cyclihexanone 97.1mg
C K 123 135ug/m3
F Acetone  155ug/m3
Acetone
2
Formaldehyde
1 2002.2
Acetaldehyde  Acetone 2002.2
2003.7
2 Formaldehyde
20  40ug/m3
100ug/m3 661 667
2002
Formaldehyde 27 69 73
2002
565 567
2002
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