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ABSTRACT. The composite mole fraction of monomers in PVA-PVFAc copolymer could be
calculated from the analysis of trifluoroacetyl group by the pyrolysis gas chromatography without
breaking of C-F bonds in polymer. A linearity between trifluoroacetyl peak areas in pyrogram and
sample weights was obtained within the range below 3mg. The data of trifluoroacetyl contents
derived from gas chromatogram of copolymers with various D.S. were in good agreement with results

by the Specific Ionmeter.
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Fig.1. Pyrogram of PVA-PVFAc copolymer. Sample
weight; 2.65mg, pyrolysis time;Imin, sensitivity ran-
ge; 16mV.
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Fig.2. Pyrogram of trifluoroacetic acid. Sample wei-
ght; 1.48mg, injection tem.; 195°C, sensitivity range;
16mV.

¢ o] quartz pyrolysis chamber Wo| Al & 23] A
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Fig.3. Mass spectrum of PVC-PVFAc copolymer(IX).
Pyrolysis temperature;360°C (solid).
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Fig.4. TG and DTA curve of PVA and PVA-PVFAc
copolymer. Sample weight; 8~10mg, Nz; 75m//min,
heating rate.; 10°C/min. ——; PVA, ——- ; PVA-
PVFAc copolymer.

8 IX9 AzAdEeR S Fig.3o] Hehigict
Hda U o3

ZEPA 4 mg HelA z F& 2, 9
3 GCol Ao 42 AFAE =A3 £ A5}
A8 1~3mg HolA = A 89| FA % GC-pyro-
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Table 1. Fluorine contents calculated from areas of

pyrogram for copolymer IX

san(lrx;lge) wt peak area | CF3CO:H{(m mole) | wt% of F
1.10 17.01 6.780x10°3 35.1
1.76 27.72 1.105X10°2 35.8
2.54 39.02 1.556x1072 34.9
2.89 43.75 1.744x1072 34.4
3.33 49.54 1.975%x10°2 33.8

average 34. 8+1.50

Table 2. Contents of fluorine for various copolymers

mole %
Copolymer wt% of F
D.S. of trifluoroacetate
1 2.7 2.1
I 4.0 3.4
I 11.3 10.3
v 15.8 (15.4)¢ 16.3
v 20.1 (20. 3)¢ 25.0
VI 25.4 34.5
VviI 28.1 41.4
VIl 29.6 46.1
IX 34.8 63.4
X 37.8 80.8

¢Values Using of Specific Ionmeter, Orion Research
407A.
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PVA-PVFAc copolymer & GC-pyrogram o]
259 A7k v} oA HI=rtE
Bokok 4 AAS EIeEE AAYdA
PVA 9] homopolymer 8¢ PVA-PVFAc copol-
ymer 2] TG 2 DTA ¢ A#E Fig.49] vt
Wl o] FAEA B = AT 2ol PVA
= 300°C ¥4 Fa 5+, copolymer 2] £
e 2 2o b volrw FHAFE AR o
& ¢ F Atk

whebA] o 8l 2 330°C, 360°C,
400°C ¢} 500°C & 38tz 7k A7k 20s, 40s,
60s, 80s9] A2 st FAF FrHAL
Fig.5¢] deplile o] A3t 330°C o] A & &3
A 7ko] AelA o wel B Ao FUHEE B
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Fig.5. Relation between peak areas and pyrolysis
conditions for PVA-PVFAc copolymer. Sample (IX)
weight; 1mg.
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Fig.6. Conversion graph of fluorine wt% into VFAc

mole fraction of copoylmer.
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