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Fluorescence and photooxidation of commercial polypropylene 

Recently, using luminescence tech, bonyl impurities in the polymer and Sv 
_ JL- I.L 

niques we established the presence of  the role that they play in polymer -~ 
aft-unsaturated aldehydic and ketonic photooxidation. _~ . ~  
carbonyl impurity groups in commer- From their data Chakraborty and ~ IO 4 " 

7 \  1 4 cial unstabilized polypropylene - . Scott 6 maintain that the main photo- 
These groups absorb light in the wave- initiating species in polypropylene are ~ iO3 
length region above 290 nm which is a,~3-unsaturated hydroperoxide groups ~ 1/ \~ \  
the region relevant to the mechanism and these in turn are photolysed to "~ tl ~ \  
of the sunlight-induced oxidation of  a,/3-unsaturated carbonyl groups. If  ~ I& , ~ _ f  ~ X ~ .  
the polymer s, (see Figure 1). In Figure this mechanism is valid, therefore, ~_ ,," 
2 we show a direct correlation between it might be expected that in the early ~, t , 
the concentration of these groups and stages of  photooxidation, or indeed 225 250 275 3 0 0  
the resultant light stability of  the thermal (anaerobic) degradation there Wavelength (am) 
polymer, should be an increase in the concentra- 

In contrast Chakraborty and Scott 6 tion ofc~,/3-unsaturated carbonyl 
reported no correlation between poly- groups. However, Figure 3 shows that Figure 1 Comparison of the fluorescence 
mer photooxidation rate and the initial when these processes are monitored by excitation spectrum of unstabilized poly- 
concentration of  aft-unsaturated car- fluorescence spectroscopy a decrease propylene f i lm (200/~m thickness) ( ) 
bonyl  groups as determined by infra- in the concentrat ion of  a,/3-unsaturated with the absorption spectra 8 of pent-3-ene- 

2 - o n e  ('-- - -  - - )  a n d  2 - b u t e n o i c  a c i d  ( . . . .  ) 
red spectroscopy. Clearly therefore, carbonyl impur i ty  groups is observed, in n-hexane. Fluorescence spectrum was ob- 
there is some disagreement as to the At present we suggest that the failure tained using a double beam Hitachi Perkin-- 
exact nature of the a,/3-unsaturated car- by Chakraborty and Scott 6 to observe Elmer MPF-4 spectrofluorimeter 
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x 20OI ' I . O . ~  simulated exposure conditions (45 ° C; 
/ a 50% relative humidity).  A 1500 W 
, /  ~ xenon lamp is employed as the light 

o 0~01 , ~ d  / f  source. The rate of  photooxidat ion of 
~ ,u~- . o /  / / ~  - / the polymer films was measured by 
[ _ _ ~  monitoring the build-up in the non- u 
t r o o p - ,  , 

IOO 200 300 400 05  volatile carbonylic oxidation products 
Time in Xenotest-150(h) absorbing at 1710 cm-- 1 using a 

Perk in-Elmer  157G infra-red 
Figure 2 Variation of carbonyl index versus ~ spectrophotometer .  Carbonyl index = 

m time of irradiation in a Xenotest-150 weather- c 
[(logloIo/It)/d x 100; where I 0 = initial 

ometer (50% r.h. 45°C) for different batches ~ light intensity;  I t = transmitted light 
of commercial unstablized polypropylene "~ 
film. Before irradiation the samples had re- u intensity; d = film thickness (/lm). ¢- 

lative fluorescence intensities at 340 nm: 
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Salford M5 4WT, 
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sity of the fluorescence emission (kma x = 1977, 18, 98 
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Electric birefringence of sodium poly(L-glutamate) in water/organic 
solvent mixtures 

Poly(L-glutamic acid) (Glu)n,iS a synthe- gence relaxation time accompanied by 
tic polypept ide with ionizable side chains, the pH-induced he l ix -co i l  transition. Sample [7] (cm 3/g) DP 
The acid form adopts uncharged heli- The coil-to-helix transition is also in- 
cat conformations in some organic sol- duced by adding organic solvents such I 135 380 
ents such as dimethylformamide and as dioxane s and methanol 6 to aqueous II 182 670 
exhibits large electric birefringence 1 '2 .  solutions of  sodium poly(L-glutamate). 
In this case, the permanent dipole In the present work we have studied 
moment  along the helix axis dominates the electric birefringence of  sodium (Glu)n was dissolved in sodium hydro- 
in the mechanism of  orientation in an poly(L-glutamate) in water/organic xide solution and dialysed against dis- 
electric field. When (Glu)n is ionized solvent mixtures as a function of the tilled water. The mixtures were made 
by adding alkali in aqueous solution, solvent composit ion and the field up by adding organic solvent (methanol 
the situation is entirely different. At strength, or ethylene glycol) to this original solu- 
neutral or alkaline pH, (Glu)n assumes Two samples of  (Glu)n were used. tion. The solvent composit ion was ex- 
the 'charged coil '  form. By lowering Their degrees of  polymerizat ion (DP) pressed as the volume percentage of or- 
pH, a transition from coil to helix is were estimated from the limiting vis- ganic solvent. 
induced 3. Recently, Kobayasi and cosity number ([~7]) measured at 25°C, The apparatus and procedures for 
Ikegami 4 studied the changes of the pH 7.3 in a 0.2 M NaC1 solution, using electric birefringence measurements 
specific Kerr constant and the birefrin- the calibration of WadaT: have been described previously 8'9. The 
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