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PA13) Determination of Volatile Chemicals
Emitted from Liquid Consumer Products
using Head-space Method

LA &

AZAFA g 2982 s 2 B4
314 AAAFAN g ANEe B2 dAolth kA o
HE AERF e Q8 A WEENS Hrlste A ”H—?— Al Aot A2
AT EAAN 7188 AFAEF ESAHAHEOZA Carbonyls, hydrocarbons % Glycol
etherss ol H1 At Zhu § (2001)& AHucte] 718 AHAZNA Glycol ethersH
S 2-Butoxyethanol(BE)7} B 5o ™, o] AL 5714 F8&AAF] £ o] IAZnlE
aPAA ANESFEA 3 BH9 HAg o)A FEo os AR U

AEE&F9 AR 7133HE (Volatile Organic Compounds ; VOCs) H|EE Ao w3l
JdTE ¥R, Mglhave et al, (1997)23d ©a2® TVOCY Nde =&H7te A%
o IFE AZEAAY HES AW IS Hriety) g5 783 Hojth HE BAZA
= 17 S &893 LA /H713FE (Total Volatile Organic Compound ;
TVOC) & o83t Zo] 753t AW A%, BA, qUAEE o] +42 & U
= BHAN 8FHE FAo2A 29EAe 24Y BT ANTVLE) EAS
#18 TVOC #8740 FAHAT Ha=Ack TVOCY ¥EE ZH3e AL 7txa=
ZotE T &3 n-3 el A n-HAtEIZ7EA o] W97k oW, SHE VOCs o &
Bo2 ZAEd FFPEL EFAoF 33 e I3l TVOCE A %fﬂq Mﬂlhave %
(19979} Biio M= ¥ 2 Ay FAHAX TVOC 35+ 1 mg m™ ©]3Ho) 3 25 mg
m™g 235 Aol A9 gl Ao YRy AT 2AFHYY. BF TVOC BE
7} 25 mg m® o] 3d A AukA 74%%—?—5_1345 EOE FHE AAY IS 9
g 3t 3o} Brinke $(1998)¢) E.l_"“ g2 HE AR ouA ABgA 2T} 2~
10 mg m*°9 #2202 TP YR o~ % A TVOC ¥x& A¥Hoz oF
05 mg m % Yebgthn @tk Melhave $(1986)< $48H A7GA Hux % 5%
5~25mg m”) JN AEBFFEF 4L 24 5 Yotz ALPTh UL AT 2L
TEE AY3tne Y RSN EAY HEZIE ZATHE AL Yy
S8 FA Rt goh ey AR 2 APAEL 27 L TVOC 9 VOCse) AE
THFT $30 BEAe] vk HuHdY mEd B AFME AR AR Wz}
w2 WG AARANA #EHE VOCs 9 wEEAHS U&7 2752 (Head-space
method) & ©] &3t E439ch
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2. A8 8 2439 9y
.]

ARA Y FALE THF FAHE7] A8 B AdrolME Head spaced& &83}ho
VOCs® AR 8T &3S 239 488 AF9 = & Tablel. o AAHA
o ZAINY AEEFY] 3wl 2 AIG2ES o83 40m EHEVIFHETE
(Head space) 4¥ ulo]gE FYIATHAY nlo]ge] ¢ 20%4 %) AEEFo2HEH
VOCsE £%A17]7] 98l olgA dAREe] AY7 By vlo]d &7]oA B&-E&F9
HA BPJEHY 2EE 60Tol2 A7+ I0mino.E YERGTh o] A HE el A7
E ol&3 dE 254 NS oE A Fo HEso HEE 4 FAC vl
Blank test¥ A|8F wlolg &7]d AA 9 B¢ A vlolde] o 20%B=E FUZTH
7tE FA7F ZAE Water batholl violgS 22 § AEE&FS 60CAA YOmin T
A & ARSA AHE 5ml gas-tight syringeE |83 A3 YH LT ANEE
AUA Y2 1E FY3 AZo] AHE GC/MSE Trape 4F 5 %Fo AEHE 7
3 AYA Y Ugs FRo| Trap e F&As 2 X 714 ¥ A58 F4do F
Y F Trapd] tE 5= AHE 718 F 108EAE AR X2l AE7 F2HE + 3
=% Trap HAS FAd olF 7iRazveadz / AF £471(GC/MS, Hewlett
Packard6890)2 ]85} #4314t} Head spacel o g8} Alg8 §¢ sk 59 vl
& Wyol dFo] dojuke AL WA Astd AdA YES BHEY) T8 FY
HZE 28 5o FY319t. &5 Wiley mass spectral library & AH8-3ke] &
A=

Table. 1. Number of household products for this study

Investigation number of

Ttem Product name Type household product for this study

All purpose

cleaner Liquid 3
Chlor?ne bleach Liquid 9
scouring powde
Lau‘ndry stain Liquid 9

remover

Household cleaner P

aundry o
detergent Liquid 2

Mould and ..
. . 1

mildew cleaner Liquid
Nail colour Liquid 3
remover

Total number 13
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3. A= g 2%

ABEF2 P& AHAY AFE tidoz B AdFME TACsY 744
545 Bk, 4 AE8F9 JHE AFHAEAN dE5F gAAE 3%

=3 W&

A F =}

ZIAEAR)) N YA S/ FURERE 01§49 YR H7h) A3H(Table. 2)9) AT
o, 2 - SAFANN VOCse) FHHR] AF A B4 deuen, & A
Hzasloe olegol V) W, 2 AF W A VOCsel FHAE 2 AFH w2

£4¢ wastdn

Table. 2. Chemical composition and concentrations of total VOCs determined from
head-space phase according to product

Product Product

class category Type Analytes TVOC
liquid 1,8-Cineole, Isocineole 878
All . ., Deane, Limonene, betha-Myrcene, Octane,
purpose  liquid . . 1169
alpha-Pinene, betha-Terpinene

cleaner
liquid Ammonia, Chloroform 4167
liquid Acetone, Chloroform, Limonene 3635

Chlorine .

bleach Acetone, Chloroform, 1,8-Cineole,

; . ., CIS-Limonene oxide, Trans-Limonene oxide
scouring ) v
powde liquid Limonene, Methane, alpha-Pinene, 335

betha-Pinene
Laun'dry liquid Ammonia, Decane 1544
stain
Pesticides  remover  liquid Acetone, 3,7-Dimethyl-3-octanol 1156
liquid Acetone, Benzene, Ethanol 956
Laundry .. .
detergent liguid Limonene 35
liquid ND
Mould and
mildew liquid Ethanol 4252
cleaner
liqguid Acetone 5496
Nail colour liquid Acetone, Cyclohexane 3698
remover .
liquid Acetone, Butyl acetate, 2,2,4-trimethyl-1,3 1335

Dioxolane

ND : Non Detected.

-94 -



4. & <

Head-space method& &3t A& A o] th3F VOCse| viEEANA 17H4] AES A 2
& EE AFAAM s VOCs7t AEHReH, AFo we i zfole YA giE
o] A&EFANA Fallg Edo] HEHUT ZW AxFA whgk VOCse EH/7F #4}
T AR AT PRE AR o E w25 Holrt g F dokn Ao
O A5 o] AEEF) PHLE 2folg} old WE WEEA o7t Y& Ao
At Ho AT @A ABA7L VOCse& 25 Bt ¢hAg ABLEL AR = Y=
5, ABEEAZIAIEC] VOCsE HA33e AAAS AL S fEsjor & Aol

2 3
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