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2 9k E AFA = headspace-solid phase microextraction(HS-SPME)-GC/MSH < ©]-8-3le] PVC HX]
o] AN BEHE TVOCE wA 8t 7o egs Hrteiieh A8E AR Al e 6528 34
Al, PGA, A, FAA|, EEA 9 PVC #iZloltt, 7 A AlEE 22 mL vke] &l 9 mLA F3
5 100°CoNA 141759 HEE o]F TS 75 um Carboxen-PDMS 3FolHI 2 25°Col|lA 14 7F S35l
GC/MSZE #4353t} XA toluene, ethylbenzene L] 3. xylene 7H-2 18k 313HE3} acetone,
methoxyacetone, 2-butanone 52| #=-72} nonane, decane, undecane 52 LAF7T HAEEUTH 2 vhol
% ethanol, butanol 59| &EZFo} YU =F Fol HEHAT TVOC WEFHS XA 54.20 ng/g, <
A 32.88 uglg, 7FAl 0.50 ug/g, PVC 17 0.88 pg/g, LEA 0.22 pglg, SA7F 0.1 pg/g= e
zF A 2] TVOC WEH wigE 23 dk TVOC 719k 3144 0.708, QP94 0.129, PVC &%l
0.115 =02 =/ vepstth wEha] a9k Bg A, pvcale] A=l /S B3 TVOC WEHs
Zole =go] o) g B AFeA] /fdek HS-SPME-GC/MS -2 42k71 ] TVOC 419l
sl AHSE Zow AYzbET

Abstract: A wallpaper having many surfaces in indoor is composed of various raw materials. In this study,
TVOC contribution from raw materials of PVC wallpaper was evaluated by using headspace-solid phase
microextraction (HS-SPME)-GC/MS. Samples were diluent, resin stabilizer, plasticizer, filler, blowing agent and
PVC resin. 9 mL of each sample was put into 22 mL glass vial and they were equilibrated for 1 hour at
100°C. Headspace in vial was absorbed to 75 pm Carboxen-PDMS fiber and analyzed by GC/MS. Aromatic
compounds like a toluene, ethylbenzene and xylene, ketones compounds like a acetone, methoxyacetone and

2-butanone and alkane compounds like a nonane decane and undecane were identified from raw materials. And
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alcohol compounds like a ethanol and butanol and aldehydes were detected. TVOC emission of diluent, resin

stabilizer, plasticizer, PVC resin, blowing agent and filler were 54.20 pg/g, 32.88 ng/g, 0.50 pg/g, 0.88 ng/g,

0.22 pg/g and 0.11 pg/g, respectively. Contribution of TVOC emission of diluent, resin stabilizer and PVC resin

that were concerned about add ratio were 0.708, 0.129, 0.115, respectively. In conclusion, it's necessary to reduce
TVOC emission through improvement of diluent, resin stabilizer and PVC resin. Also, HS-SPME-GC/MS
method which was developed in this study will be used for raw materials analysis effectively.
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Fig. 1. Diagram of HS-SPME method modifing RAL-GZ 479 method.

Table 1. HS-SPME GC/MS conditions

GC/MS QP-2010 (Shimadzu, Japan)
GC
Column UA-5 (60 mx0.25 mmx0.1 um film)
Carrier gas He, 1.0 mL/min

Injector temp.  250°C (10 min)

Oven temp. 40°C (0 min)-15°C/min-250°C (20 min)

Cryofocusing  Coolant (Liq. N;), 10 min
Detector(MS)

Interface 250°C

Ion source 250°C

lonization ElL (70 eV)

Scan range m/z 35~400

SPME Supelco, USA

Fiber 75 pm carboxen-PDMS

t}, UA-5(60m>0.25mm>x0.1 um film, Frontier Lab,
Japan) A& AHE-3te] RASTh A B A2

< Table 191 YEFATE

25 HEM 99| 24

B2 AAAlA WEHE TVOCE A @37 93]
A EFAeE HAFNS A8 EFA(99.8 %,
Sigma-Aldrich, USA) {+% o2} ¥ (Fluka, Germany)
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Fig. 2. Total ion chromatograms of blank test for column(a), SPME fiber(b) and vial(c). sample(d).
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Fig. 3. Calibration curve of toluene obtained from HS-SPME-
GC/MS.
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Fig. 4. Total ion chromatograms of emitted TVOC from raw materials of PVC wallpaper. (a) diluent, (b) resin stabilizer, (c)
plasticizer, (d) PVC resin, (e) blowing agent, and -(f) filler.
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Table 2. Detected volatile organic compounds from raw materials of PVC wallpaper

class of

Diluent
compound

compound

Resin Blowing

Plasticizer ~ PVC resin Filler

stabilizer agent

dichrolomathane

nonane 0
decane 0
undecane

propene

isobutene

alkanes/alkenes

2-butene

0

ethanol

butanol 0
pentanol

2-ethylhexanol

alcohols

acealdehyde

butylraldehyde

valeraldehyde

hexaldehyde

acetone 0

aldehydes/
ketones
methoxyacetone
2-butanone 0
2-pentanone

carbonic
acids/esters

methyl methacrylate 0
ethylhexanoic acid

toluene
ethylbenzene

aromatics
xylene

S o O O

trimethylbenzene

[=a=leiN-]
(=]

Table 3. TVOC emission from raw materials of PVC

Table 4. Add ratio and contribution of raw materials of PVC

wallpaper
. . TVOC Unit TVOC
Raw materials ~ weight(g) (1) (/)
PVC resin 4.68 4.12 0.88
Plasticizer 9.85 4.96 0.50
Filler 12.92 1.36 0.11
Diluent 7.40 401.09 54.20
Blowing agent 4.99 1.07 0.22
Resin stabilizer 9.38 308.40 32.88

A e 7t o AR va] diF o m 23
o= &3 TVOC Ho%%k(ug/g)o] 2] wio] =
L 71dxE YEld . pvC d3E TVOC WEH
(ng/g)°l A A <} A Hléﬂ*ﬂ% A7k HH?&H]
7F 271 &l 719 %7 39 R =4 YEbsTh ke
A&t FAA 28 TEA Y 7 E BF FAHE
5%7F ¢t He S B

wallpaper
Raw materials Add ratio(kg) Contribution
PVC resin 100 0.115
Plasticizer 60 0.039
Filler 50 0.007
Diluent 10 0.708
Blowing agent 6 0.002
Resin stabilizer 3 0.129

4. 48 B
HS-SPME-GC/MS & ©]&3}] PVC HA A F9
TVOC W& gt 719 =E Brist A3 54
A7} 0708, SFAA 7} 0.129, PVC B R o] 0.115 &2
2 52 7|5 E Yl dAA9F A= F
g9 4YrtEge §olsA wEL PVC EX
PVC ¥A]¢] 7]XEo] 7] wj&o| PVC HA A% A]
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