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Antioxidants are added to the polymers to suppress oxidation during the service life. The 
paper deals with determination of stabilizer (VANOX-SKT) antioxidant in polyamides using a 
differential scanning calorimeter. Normally the amount of antioxidants is determined using 
HPLC method which takes more than 48 hours for sample preparation. A series of polyamide 
samples with known content of antioxidants (0.0-0.8%) ari~ analysed using DSC form - 50 to 
350 ~ in oxygen atmosphere keeping Al-crucibles open. For all the compositions a linear 
relationship was found for AH (heat of degradation) and induction time under isothermal 
conditions at 220 ~ which enables the antioxidant VANOX-SKT to be determined in 
unknown samples. 

Recently thermal analysers havefound wide application [1-3] in developing new 
additives for polymers to evaluate expected processing conditions and performance 
characteristics. Most of the analytical problems with quantitative determination of 
known additives in polymers arise from separation of the additive from the polymer 
matrix and its low concentration. However, modern thermal instrumentation is very 
often useful to assay additives in commercial polymers without extraction. This 
paper deals with the determination of stabilizer (VANOX-SKT anti-oxidant) in 
polyamides (PA) using DSC and the results are compared with results obtained 
from HPLC. 

Experimental 

Samples of polyamides with different" amounts of additives (04).8%) 
VANOX-SKT (trifunctional phenol) were prepared at EMS, Switzerland. The 
samples were carefully weighed into Al-crucibles using a Perkin-Elmer Micro- 
balance A D ~ .  All the samples were subjected to DSC studies in oxygen 
atmosphere (flow rate 60 ml/min). DSC curves ,were taken on a Perkin-Elmer 
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Table I 'Results of DSC scans of polyamides containing different amounts of VANOX-SKT 

Induction time 
VANOX-SKT, Results obtained 

% (isothermal) AH, J/g form HPLC, % 
220 ~ rain 

0.2 0.934 203.4 0.12 
0.4 1.606 330.5 0.30 
0.6 2.269 410.5 0.47 
0.8 0.747 244.9 0.77 

Model DSC-7 and calculations regarding enthalpy, onset temperature, curve 
sloping, addition, substraction etc. were carried out using a Professional Computer  
Model 7700 with the corresponding software. This is a multi-tasking, multiuser, 
real time display computer. The samples were also treated isothermally at 220 ~ for 

30 minutes. 
All the measurements were carried out from - 50 to 350~ additive 

was also determined using a Perkin-Elmer Model-410. 

Results and discussions 

The samples of  different compositions of  V A N O X - $ K T  with PA were studied 
using DSC from -- 50 to 350 ~ in oxygen atmosphere.The measurements were carried 
out in open Al-crucibles for determining the decomposition characteristics in two 

different sets. 
1) Measurements up to 200 ~ (before decomposition). 
2) Measurements up to 350 ~ (after decomposition). 
Similarly, isothermal studies at 220 ~ were carried out for 30 minutes to determine 

the induction period. 
The results for all the above compositions are listed in Table 1 along with results 

obtained from HPLC. The plot of  AH (heat of  degradation) and induction time vs. 

composition is linear except for the sample with 0.8% of  VANOX-SKT.  This is due 
to the fact that the higher quantity of VANO X -S K T (0.8%) is suppressing the 
degradation to a large extent. It is also clear from the above discussion that 
unknown amounts of  VANOX-SKT can be easily determined using DSC- 
technique by knowing AH, and the induction time. The normal HPLC method 
takes 48 hours for the preparation of the samples. 
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Zusammenfassung - -  Zur Unterdriickung der Oxydation von Polymeren w~.hrend der Nutzungsdauer 
werden diese mit Antioxydationsmitteln ;r Die vorliegende Arbeit besch/iftigt sich mit der 
Bestimmung von Stabilisatoren (VANOX-SKT Antioxydans) in Polyamiden mit Hilfe eines 
Differential-Scanning-Kalorimeters. Auf herkrmmliche Art und Weise wird der Ant,oxyaansgehalt 
mittels HPLC bestimmt~ was jedoch wegen der Probenvorbereitung mehr als 48 Stunden dauert. Mittels 
DSC v o n -  50 b~s 350 ~ in Sauerstoffatmosph/ire in offenen Aluminiumtiegeln wurde eine Reihe von 
Polyamidprobefa mit bekanntem Antioxydansgehalt (0,0-0,8%) untersuciat. Fiir alle Zusammensetzun- 
gen konnte zwischen der Zersetzungswiirme AH und der Induktionszeit unter isothcrmen Bedingungen 
bei 220 ~ ein linearer Zusammenhang festgesteUt werden, welcher die Bestimmung des VANOX-SKT 
Antioxydansgehattes von unbekannten Pr0ben erlaubt. 

Pe3mMe AuTriO[(Cu)lanru nollaaa~rOT oKncnenrle no~riMepoa a npouecce ux Hcno:ibaoaaans. 
CTaTba gacaeTea 0npe~eoleaua cTarn.rlnaaT0pa (aHTrlOKCn/IaHT BAHOKC~CKT) noJ/naMrl~OB c 
noMotUb~o ~nd~epeaaua.abuofi cganupylotuefi KaJlopaMeTpntL OrbIqSO 21JI~t KOJIHqeCTBeHHOFO 
onpeaeaenna anTrlOi~cl, I~lanToa ncno~b3yeTca MeTO~ BblCOKO~dpeKTHBHOH )KHjIKOCTHOM xpoMaTor- 
paqbnn, Tpe6y~omrlfi 6o~ee qeM 48 qacoa ~laa npnroToaaenna npo6u-o6pa3ua. Pan o6pa3LIOa 
noanaMn~O8 c n3aeCTHbIM co/lep~aaneM 6KcnaanTOB (ff4),8%) 6bin nayaen MeTO~IOM ,/~CK B 
OTlCpblTbiX a.qlOMHHneBblX Tar Jinx 8 aTMocqbepe rHco~opoaa n a nHTepaane TeMnepaTyp OT -- 50 J10 q- 
350 ~ /2as Bcex o6pa3IIOB B n3oTepMHqecKax ycJIosnax npn 220 ~ 5blna nat,iztena ~nnefinas 
3aaaCnMOCTb Mexay AH (TenaoTa pacnaaa) n nnayrI~nOnHb~M nepnO,aOM, roTopaa noaaonn~a 
ronnqecTaenno onpe~leanTb aHTnoKCn.RaHT BAHOKC-CKT a o6paauax noanaMnaO8. 
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