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Column mgterial (Cross-linked 5% phenyl methyl siloxane)
Column 50 =990 C
temperature
6890N Mass Selective Detector.

Detector (SCAN Mode)

_10_



4. 49 2 1F

4.1 vtg A9 FHQEFH FEREH
4.1.1 utgAe FHQE

AlE s Tl 7R ALEA vlte Al Wb o R PVCFAEECR
o] Ja e FHAV £ gor, 2 F2E AR U-coating(18
um), Wear layer(0.3 ~0.5mm), Printing layer(0.1mm), Glass fiber(0.4
~ 0.6mm), Foam layer(l.1 ~ 1.3m)3 59 57/ FL& o]Fojx glon
%ol Fig 1.& W& A= G AF 8948 Fxoltk. 6, K, H AF 5
Foam layer5< A F719] 80% old= 7488t Jom, AA H&9 50
~ 60%7F PVC2 74¥9 ASE S A, o] 9o B2 T/ 7FAaA, T

A 2 deAA 5o 2A1A EFE Aok WY B3] 7F A E

A

Lol AlgHE =FAEAE DOA(Dioctyl acetate), DOP  (Dioctyl
phthalate) ¢ Z-& 7FaA, EFES FH=E LdxA =o7l= Ti0,

71AAE Al ol o, JAEE AFY AxTHoly HE vH

_11_



I3 wet 3FF Aok A& & & AT,

_12_



4.1.2 vigtAe) 72 B4
Agol AR 53R WAl g TxE Blelr] fste] Ho)x

EHFEA7](FT-IR: NicoletA}, model 60STR)E o] &3}t A& HlIEAIE

o
rg

A THF (Tetrahydrofuran)&mjol &3jA71 & AgCl window celld] =
¥3lo] AZ T+ KBr pelleto 2 wrEo] A3 A= Fig. 20 YERY
Atk A& 12 3 600-700cm oA chloride(C-Cl), 1427cm' 3}
1435cm ‘ol A alkane(CH), 1630cm ‘oA alkene(CH), 1690-1750 cm-1oiA]
carboxylic acid(C=0), 2850-3000cm ‘o] A= aliphatic comp- ound,
3400cm "ol 1= alcohol(solvents)e] &4 o]=¢l OH YIS Yehyx
Atk ol¢t L2 A= PVC HEE A Higk T EIE ARt Flo]
o AlEG6-17 &L At A AxE -2, (39 TEREAANAE -1

Az g2 54 Folark yepgoy o] a9 477k tha AFol7t

AU gol ThE Aoz ANE 5 At tE AxsAelN Az AR

k-1, I-1 AlEnfege] F2EAE GAR v Az FAbek Ao fA1S

_13_



OanBpOHOp D

Fig. 2. Identification of structure on polymeric floorings

by using FT-IR

_14_



4.2 4&3) &4

Ho
J|J

3l kineticsoll &

9

QLN

=]

Go)

mK

Ho

1|

L2 S5 28 kinetics WiIZRRHEE F

2 dg AlgEa oy 0

4

HA A
— allyic
aliphatic

o]
PR

3]

A

vl
=

HA e o s

o]

=
°©

=

HAl Wk

FA Y, polyene©l

()

A AL
sl
=

ojy+= ZL polyene
=]

=

o)
= Fig.3 ~ Fig. 7914 %= A}

sl

S

o
S

=

(cyclization)

z]sjl—

2THA E R

o

[¢)

g o

2

R

o] 7tul4d
=

=

olu] WA (discoloration)©]

group®] I3}
2 AZA v 9
Fig.3< GAFe] A3

o A& PVC

polyene
hydrocarbon



of 7] A LHE

=8

=9k Z8f7t

=

Lo St m

o
=

T

o))
<0
B
T

o] 2=V} ¢ 7]

)

i

EER

H
=

Lo wak 175 - 214T

= 7t

(Ti)

350 - 450TC WAool HA A= °F 60%4

450C ZAANA A &E o] 550T AEANA ZAFH 7}

7 d ol

A3

hyA
3t

GAF AlIED G2, G-39F KAF, HARO o

T
)

Fig.4 ~ Fig.791 4

"o

il

ol

o

il

1

24 Fig.39] G-1 AlF3 A

10

o] PVCS}F A}

A

el

Hie

Al

hyA
st

KAFSE-HAL o) o

Aol

of v 5

o=

3T
=3

FA R 27| RS R ALY Al

-
L

zFol 7} AA WA

7} B arst

3T
=3

|

Al

L
T

)AL KA, WALe] mEAL wheh)

+ ek,

oF
=

o
Ae

e
T

st

1

ko
=

3} vl

ct.

ol

olm

o
Ae

-
L

]

25

17 A

3]

GAFel mpEk AT 2712

_16_



4 °C/ min
100t —m | 8 °C/ min
% _______________ 12°C/ min
\ 16°C/ min
\\ 20°C/ min
80|
N
" 60
(2]
o
=
R
O 40
=
20
0 | ] ] ] ] ] ] | 1

0 100 200 300 400 500 600 700 800 900 1000

Temperature (°C)

Fig. 3. TGA curves of sample G-1 flooring at various heating rates.
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Fig 4. TGA curves of sample G-2 flooring at various heating rates.
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Fig. 5. TGA curves of sample G-3 flooring at various heating rates.
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Fig. 6. TGA curves of sample K-1 flooring at various heating rates.
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Fig. 7. TGA curves of sample H-1 flooring at various heating rates
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Fig. 8. Comparison of TGA curves on various flooring at 4C/min
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Fig. 9. Comparison of TGA curves on various flooring at 8C/min
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Fig. 10. Comparison of TGA curves on various flooring at 12°C/min
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Fig. 11. Comparison of TGA curves on various flooring at 16 C /min
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Fig. 12. Comparison of TGA curves on various flooring at 20C /min
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Fig. 13. Activation energy of Kissinger’s method on various

flooring at different heating rate.
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Fig. 18. Activation energy of DSC method on sample H-1

flooring at different heating rates.
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Table 2. Activation energy determined by Kissinger and DSC Methods

Sample | . G-2 G-3 K-1 H-1

Method
Kissinger 15.9 917 211 19.7 26.1
4C/min | 13.0 5.8 77 10.2 14.8
8C/min | 8.39 94.9 17.4 18.3 44.9
12C/min|  23.9 91.6 20.9 10.9 18.2

DSC

16C/min| 18.9 18.2 31.7 3870 91.8
90C/min| 22.4 348 5195 12.7 94.3
Avg 17.3 21.9 19.8 10.8 94.8
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Fig 19. GC-MS of ~pyrolysis products:of G-1 flooring.

a . Benzen, b : 2-Pentene, ¢ : 2-Ethylhexanol, d : Indene, e : Naphthalene

f : phthalic anhydride, g : Isoamyl benzene, h : Bis(2-ethylhexyl)phthalate
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Table 3. Concentration of toxic gases on thermal decomposition

and comparison of FED, L(50

CcO COq Oq HCl FED LCso

Sampls @ @ | & | @ (g/m)
G-1 15.9 0.97 5.82 56.1 0.991 2,019
G-2 14.5 0.90 Ol 99.3 0.993 2,014
G-3 14.8 0.92 5.69 56.0 0.998 2,002
K-1 0.5 0.99 4.65 55.6 1,065 1877
H-1 16.9 0.95 5.66 56.0 1.001 1,998
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A Study on Thermal Characteristics on
Polymeric Floorings

Byoung-Soo Moon

Dept. of Safety Engineering, Graduate School

Pukyong National University

Abstract

Abstract : Polymeric floorings mainly consisted of PVC are easily decomposed by
many kinds of hot envirommental factors, then generate hazardous asphyxiate
gases and/or toxic gases etc. Therefore the mechanism of decomposition and
quantitative toxic indices of products are very important for preventing safety
and health disasters, especially in case of confined area. So we have
investigated decomposition Kkinetics, numbers of process involved, toxicity
indices of product and so on, using DSC, TGA, FT-IR and Pyrolyzer-GC/MS.

The thermal decomposition process of polymeric floorings can be mainly
divided by dehydrochlorinated reaction and polyene decomposition step, and

activation energies of those are approximately 53.93 ~ 62.42 kcal/mol.
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Especially lethal concentration(LCs), fractional effective dose(FED) are
calculated by measuring the amount of decomposition product. The values on LCs
of sample G are ranged 2,003 ~ 2,019 mg/nf, in case of sample K and H are 1,877,
1,998 g/m’ respectively. Even if the results are estimated by calculation
method without animal test and/or clinical demonstration, these values could be

very useful data for occupational health, hygiene and safety control.
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