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ABSTRACT 

With the help of DTA, DTG, elementar analysis of carbonlsed 
residue and ESR spectroscopy the thermooxidatlon of trlmethylam- 
monlumhydroxyprophyl (TMAHP) -cellulose in dependance to Its anio- 
nic form’was studled. At 300 oC the percentage of carbon In car- 
bonlsed residue run rn oxidatlve atmosphere 1s higher than for 
sample run In inert atmosphere. The percentage of hydrogen 1s dec- 
reasing simultaneously. The concentration of free radicals in 
thermolysed residue 1s also Increasing due to the presence of oxy- 

3 
en. We propose that oxygen 1s abstractzng the hydrogen atoms 
rom polysaccharide end unpaired electrons on carbon atoms are 

formed. At 400 ‘C the percentage of carbon in residues run at 
inert atmosphere J_S higher than for residue run at oxzdatlve at- 
mosphere. Also the concentration of free radicals in residues is 
greater In inert atmosphere than In oxldatlve one. That 1s why 
we suppose that at this temperature oxygen 1s bonded to polysac- 
cherlde reszdue and free radicals are terminated. From the semi- 
quantitative DTA we can make the following sequence of samples 
according to their increasing thzrmooxldqtlve effect: unmodlfle_d 
cellulose C A-Hz02 C A-Br < A-I < A-ND3 < ++H2P04 C A-CH3COO C 
C A-HCO; < A-F < A-Cl-< A-OH-. 

INTRODUCTION 

There are many factors which are lnfluentlng the thermal 

stability of modlfled polymer. Some of the methods of thermal 

analysis which could be used for the study of this sublect are: 

qualltatlve and semlquantitatlve DTA, DTG, elementar analysis and 

ESR spectroscopy of carbonlsed residues. IJe used all the mentio- 

ned methods for studying the thermooxldatlon of TIIAHP-cellulose 

In dependance to Its anlonlc form. 

MEASURIlJG METHODS 

The thermoanalytzcal oeasurnents were performed on device 

Elettler T&l in dynamic atmosphere of nitrogen,air and oxygen 
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(3 dm3 h-j using thermocouple Pt Rh 10 :J Pt and reheated 

600 ‘C A1203 as a standard. The platinum pan was used In 

of N 7 mg weights and the high ceramical pan for N 100 
4 

to 

the case 

mg sam- 

ple weights. The rate of heating was 10 K min-A and the senslbl- 

lity of DTA was 100 /u V. When the qualitative DTA was used the 

tension differences between observed and referent sample in 
pv 

were calculated to kelvine scale using Le Chateller tables. The 

semlquantltatlve DTA was done In oxygen atmosphere after callbra- 

tlon of temperature and heat content using benzolc acld, NH~Ko~, 

LlN03, Bl, KN03, Pb, Zn, r4nC12 and Al. The heats of chemical re- 

actions (A a) were calculated from DTA-curve using the relatlon 

between apparatus constant and temperature of furnace with the 

help of ML-09 program for programmable calculator TI-59 (Texas 

Instruments Inc.). 

ESR spectra were measured on X-bond spectrometer (Varlan 

E-4). The measurments were done in glass tubes with inert dlame- 

ter 2.5 mm. The values of g-factor were determlned uselng 2,2,6, 

6-tetramethylplperldlne-N-oxid. The concentration of spins was 

related to the concentration of standard (Strong Pitch). 

Elementar analysis were done on Perkln-Elmer Elementar Ana- 

lyser (Model 240). 

The samples of TMAHP-cellulose marked in previous work’ as 

sample A were used. All other procedures and methods were mentio- 

ned also in previous work. 
1 

RESULTS AND DISCUSSION 

The course of reactions during thermal degradation of ammor- 

phose cellulose could be Judged from DTA curves. The unmodlfled 

cellulose 1s showing three exotherm maxima in inert atmosphere. 

The area of all exotherms of modlfled cellulose is smaller. It 

could be supposed that due to smaller area under all DTA exotherms 

of modified samples the quantity of free radicals In gaseous pha- 

se 1s decreasing as compalred to unmodified cellulose. 

idhen the oxldatlve atmosphere is used the lndlvldual exo- 

therms of DTA curves are moving to lower temperatures and their 

area under curve 1s increasing. It IS known that the thermooxlda- 

tlve effect IS starting to be evident at temperatures lower than 

300 oc.2 
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On DTG curvas tha values of maxima run at oxidative atmo- 

sphere are slightly increasing in comparison to inert atmosphere 

and also moveing to lower temperature. 

When the thermal degradation i.s‘Judged with the help of se- 

miquantitative DTA in oxygen atmosphere, the quantity of heat 

released in this way could be determined. The heat of reactions 

de*termined using this method_could be separated in three parts. 

The sample with the greatest termooxidative effect shows the 

highest value of =A Q, so ws can make the following sequence of 

samples according to their increasing termooxidative effect: 

unmodified cellulose < A-HSO- < A-Br-< A-I-< A-NO; < A-H2PO~ < 

< A-CH3COO-< A-HCO; < A-F-: A-Cl-4 A-OH-. 

For some of the anionic forms which were thermolysed up to 

300 ‘C in inert atmosphere much greater content of carbon was 

found as compared to unmodified cellulose (A-HSG;, A-I-, A-Br-, 

A-Cl-, A-HSP04) . The percentage of carbon is increasing due to 

presence of oxygen during thermolysis stopped at 300 ‘C. The 

content of hydrogen at residue 1,s decreasing simultaneously. The 

samples thermolysed in oxidative atmosphere to 400 ‘C containe 

lower percentage of carbon as samples run inert atmosphere. 

The samples: A-I-, A-H2POi and A-Br- exhibit several tines 

higher concentration of unpaired electrons than unmodified cellu- 

lose when the thermolyses was done in inert atmosphere and stop- 

ped at 300 ‘C. \Nhen the thermolysls is stopped at 40G ‘C then the 

quantity of free radicals formed at inert atmosphere is higher 

than in oxidative atmosphere (the sample A-HSPO: is the exception). 

We propose t4at during thernooxidatlon oxygen IS abstracting 

the hydrogen atoms from polysaccharide and unpaired electrons on 

carbon atoms are begining to form at 300 ‘C. *it 40G ‘C oxygen IS 

bonded to polysaccharlde residue and free rodlcals are termlna- 

ted. 

CONCLUSIOilS 

So when we summarlse the results of all thermoanalytlcal 

methods the most suitable method for the study of thermooxlda- 

tlon of TMHP-cellulose is the semiquantitative DTA. 
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