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ABSTRACT. To determine burn-out condition of polyvinyl butyral as binder, TGA and GC/MS were
used to analyze decomposed products of PVB and Ni green sheet during binder pyrolysis. The produced
gases are similar in kind each other but the relative amount of produced gases was different. When
the atmosphere air contains water, relatively larger amount of carboxylic acids and aromatic compounds
were detected, and the amount of the decomposed products were larger in Ni green sheet than PVB
alone. And Ni acted as a catalyst in the thermal decomposition of PVB.
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circulated water bath

Experimental apparatus for air/H20 atmosphere
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Fig. 1. TGA curves for PVB and Ni green sheet A)
PVB in air, B) PVB in N,, C) Ni green sheet in air,
and D) Ni green sheet in N,.

Qe Azerst 100C Y= w2} Aok AHA
DA A 7] &7]9) Ho]l2NE] Feide] B £E
£ Ud 23 e} PVBREY #E% ¢ & 4ok
WA 27 AEeQ] ¢ 50T o] ¥& &R
Ae YRe] AEHA FA Friske AFHE
Ho|i AT mpeba 4Ll Gl FAAAE olg
Hape] Aotz et

PVF(polyvinyl formal)}s ZAgAE A43hd-e
24 Cr, Mn, Fe, Co, Nig E3ee o Fa2
=7 ol A A A F59 FA
v7k G A FA9 1/2€ 4 XA F
A& E(Characteristic Temperature: T)7} o1&
t}? PVBe]l #A$= Fig 2¢xek o] 20 wi%
TGAZAle) PVB 50 wt%] YR 7 AES) 4%
#Huct 150 Ax o] e x| dF zHYo]
o} =y F7|Fd A S ARo A8
FAANMY F7)E £l WolFHA FAHYUE o
] % EA 2E(T)E Baldk F7|uke 8o ¥
Qg et #2718 2N FV)E Bl $9E W
TGA A= 79 Aolst gt zehvt £ 4HES
A4 d S 7 2Rue} o 4 Ao 2R 7F)
Aere2d s ¥4 F3hd AnRgicl

714 R R0jEJen] 4. PVBE o#7}x) =
Aol A dB&NAA P 7|IME 7N 220l

nt =

© a0 SH 6o 7w e
Deg ¢

® 10 o0 30

Fig. 2. TGA curves for Ni green sheet in various con-
dition. A: Ni green sheet (20% PVB), B: Ni green
sheet (20% PVB) in air flowing 100 cc/min, C: Ni
green sheet (50% PVB) in air.
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Fig. 3. Total area vs. temperature plot of GC chroma-
togram.
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Fig. 4. GC/MS chromatogram of PVB pyrolysis in 400 C air. 1: gas mixture, 2: water, 3: propane, 4: methanol,
5: methanol, 6: acetal, 7: butene, 8: ethanol, 9: methyloxirane, 10: propenal, 11: propanal, 12: propanone, 13:
pentene, 14: cyclopentene, 15: butanal, 16: acetic acid, 17: butenal, 18: benzene, 19: butanol, 20: methylbenzene,

21: phenol, 22: benzaidehyde, 23: trimethylbenzene.
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Fig. 5. GC/MS chromatogram of Ni green sheet pyrolysis in 300 C air. 1: air, 2: water, 3: acetal, 4: butene,
5: butadiene, 6: ethanol, 7: furan, 8: 2-propenal, 9: propanol, 10: 2-propanone, 11: 3-pentadiene, 12: butanal,
13: acetic acid, 14: butenal, 15: benzene, 16: butanol, 17: methylbutanol, 18: 3-pentene-2-one, 19: butanoic
acid, 20: 2-furan carboxylic acid, 21: hexanal, 22: phenol, 23: benzaldehyde, 24: 2-pentyl furar, 25: phenyl

ethanone.
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Fig. 6. The pyrolysis chromatogram of PVB.

Az BUS Z2NPEe] JepdE & ¢ U
ateg}d ade)] gl 75 PVB A 2] Fsf o} vy



184

BEK - BEK & &

|Propene]

Acetalhehyde

|Propenal|

4 1000
3 800
o9
T 600
85 1§
2 400
< x E /[ \
1 / \L 200 /A m -
/ n & B olm @ W TTRep g
om—a— o a-B-@ 100 300 500 700
100 260 300 400 500 €00 700 . 200 400 600
Temperature(°C) Temperature(°C) Temperature(°C)

Butanal]

|Butanoi|

Temperature(°C)

50 3
“ . Lo
» € a‘li [
BE” g gf |
<52 £ <3 /
n = 1 /
10 o \ (/ \
b0 kel om0 2.80.8 4
100 200 300 400 500 600 700 100 200 300 400 500 600 700
Temperature{°C) Temperature{°C) Temperature{°C)
Butanoic Acid | Phenol Benzaldehyde
5 200 400;
A
4 A 450 A 530 i f\ \
3 / 3 c
[} b4 \ g |
o E g s 9 @200 \
ZE @ 100 \ <3 \
2 3 |
3 mo 4 F 100 \
1 : 50 a il Ak
0 /_{,-HP:H /! M} om A E W ‘ o
100 300 5§00 700 0 @—— ] 100 300 500 700
200 400 6800 100200 300400500600 700 200 400 600

Temperature(°C)

Temperature(°C)

= PVB(airH,0)

PVB(ak)

4 Ni(ai)

Fig. 7. The various gas peak areas produced change during pyrolysis.
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Fig.

. Pyrolysis GC/MS chromatogram of Ni green sheet pyrolysis in 500 C air. upper: air,

lower: air/H,0.
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Fig. 9. The major gas peak changes of Ni green sheet during pyrelysis under air and air/H,0.
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