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Combustion calorimetry

Detailed results of the combustion calorimetric experiments are shown in Tables A and B, where m(PLLA) and m(PDLLA) are the masses of poly(l-lactide) and poly(d,l-lactide), respectively; m(aux) is the mass of n-hexadecane used as combustion auxiliary; n(HNO3) is the amount of substance of nitric acid formed in the bomb process; SYMBOL 101 \f "Symbol"i and SYMBOL 101 \f "Symbol"f are the energy equivalents of the bomb contents in the initial and final states of the bomb process, respectively; Ti and Tf represent the initial and final temperatures of the experiment; SYMBOL 68 \f "Symbol"Tc is the contribution to the observed temperature rise of the calorimeter due to the heat exchanged with the surroundings and the heat dissipated by the temperature sensor; SYMBOL 68 \f "Symbol"Uign is the electrical energy supplied for ignition of the sample; SYMBOL 68 \f "Symbol"UIBP is the internal energy change associated with the bomb process under isothermal conditions, at 298.15 K; SYMBOL 68 \f "Symbol"U( represents the sum of all corrections necessary to reduce (UIBP to the standard state (Washburn corrections); SYMBOL 68 \f "Symbol"U(HNO3) is the energy change associated with the formation of nitric acid; SYMBOL 68 \f "Symbol"U(aux), SYMBOL 68 \f "Symbol"U(PLLA), and SYMBOL 68 \f "Symbol"U(PDLLA) are the contributions of n-hexadecane, poly(l-lactide) and poly(d,l-lactide), respectively, to the energy of the isothermal bomb process; and, finally, 
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(PLLA) and 
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(PDLLA) are the standard massic energies of combustion of poly(l-lactide) and poly(d,l-lactide), respectively.

The molar masses used in the calculation of molar quantities are based on the 1995 standard atomic masses.[1] The values of Ti, Tf , and SYMBOL 68 \f "Symbol"Tc were calculated by using a computer program based on the Regnault-Pfaundler method,[2] and (UIBP was derived from:[3]

(UIBP=SYMBOL 101 \f "Symbol"o(Ti ( Tf + SYMBOL 68 \f "Symbol"Tc) + SYMBOL 101 \f "Symbol"i(Ti ( 298.15) + 





SYMBOL 101 \f "Symbol"f(298.15 ( Tf + SYMBOL 68 \f "Symbol"Tc) + SYMBOL 68 \f "Symbol"Uign



(1)

The energy equivalent of the calorimeter and its standard deviation, SYMBOL 101 \f "Symbol"o=(1813.160.38) J(K-1, was determined from the combustion of benzoic acid (B.D.H. thermochemical standard), whose energy of combustion under certificate conditions and standard deviation were ((264332) J(g-1. The standard state corrections, SYMBOL 68 \f "Symbol"U(, were derived as recommended in the literature,[3] by using the following massic heat capacity (
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 data, at 298.15 K: for n-hexadecane 
[image: image5.wmf]o

p

c

=2.215 J(K-1(g-1,[4] SYMBOL 114 \f "Symbol"=0.773 g(cm-3,[5] and 
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= 0.347 J(MPa-1(g-1;[5] for PLLA: 
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=1.25 J(K-1(g-1 (estimated by a modified Kopp’s rule),[6] SYMBOL 114 \f "Symbol"=1.21 g(cm-3 (obtained in this work by weighing several pellets of know dimensions), and 
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= 0.12 J(MPa-1(g-1;[7] for PDLLA: 
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=1.25 J(K-1(g-1 (estimated by a modified Kopp’s rule),[6] SYMBOL 114 \f "Symbol"=1.16 g(cm-3 (obtained in this work by weighing several pellets of know dimensions), and 
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= 0.12 J(MPa-1(g-1.[7] 

The value of SYMBOL 68 \f "Symbol"U(HNO3), corresponds to the process:


1/2H2O(l) + 1/2N2(g) + 5/4O2(g) ( HNO3(aq, 0.1 mol.dm-3)
(2)

and was obtained from 
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(HNO3, aq, 0.1 mol.dm-3)=(59.7 kJ(mol-1.[8] The calculation of SYMBOL 68 \f "Symbol"U(aux) was based on 
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(aux)=((47131.02(1.47) J(g-1.[2] 

The standard massic energies of combustion of PLLA and PDLLA in Tables A and B refer to the reaction in equation 3 


1/n(C3H4O2)n (cr) + 3O2 (g) ( 3CO2 (g) + 2H2O (l)

(3)

and were calculated from:
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(C3H4O2)=[(UIBP + (U( ( SYMBOL 68 \f "Symbol"U(HNO3) ( SYMBOL 68 \f "Symbol"U(aux)]/m(C3H4O2)

(4)
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Table A. Results of the combustion experiments on PLLA

m(PLLA)/mg
44.6349
36.3884
45.4541
34.7062
30.1035
41.5620

m(aux)/mg
5.0897
3.8999
3.1743
3.9704
3.6871
4.8849

n(HNO3)(105/mol
2.16
1.61
1.79
1.99
1.24
2.41

i/J(mol-1(K-1
1.213
1.200
1.210
1.198
1.192
1.209

f/J(mol-1(K-1
1.282
1.256
1.274
1.252
1.239
1.273

Ti/K
298.16791
298.19262
298.11893
298.14479
298.12592
298.13499

Tf/K
298.82888
298.74679
298.74976
298.69851
298.63487
298.76153

Tc/K
0.06553
0.07499
0.07469
0.08933
0.10075
0.06775

Tad/K
0.59544
0.47917
0.55614
0.46439
0.40820
0.55880

UIBP/J
-1080.39
-869.42
-1009.07
-842.59
-740.63
-1013.90

Uign/J
1.76
1.76
1.76
1.76
1.76
1.76

U(HNO3)/J
1.29
0.96
1.07
1.19
0.74
1.44

U(/J
0.75
0.60
0.74
0.57
0.49
0.70

SYMBOL 68 \f "Symbol"U(aux)/J
-239.88
-183.81
-149.61
-187.13
-173.78
-230.23

U(PLLA)/J
-836.71
-682.29
-855.89
-651.94
-563.86
-779.77


[image: image15.wmf]o

c

u

D

(PLLA)/J(g-1(
-18745.64
-18750.21
-18830.18
-18784.54
-18730.71
-18761.61

Table B. Results of the combustion experiments on PDLLA 

m(PDLLA)/mg
17.8563
19.4757
19.1329
20.6904
14.2466
19.8964

m(aux)/mg
3.1384
3.1913
3.3534
3.7724
3.3345
4.4690

n(HNO3)(105/mol
6.77
7.58
7.53
7.64
5.85
9.44

i/J(mol-1(K-1
1.174
1.177
1.172
1.180
1.170
1.180

f/J(mol-1(K-1
1.206
1.210
1.205
1.217
1.198
1.218

Ti/K
298.17803
298.14745
298.14677
298.17286
298.14255
298.28143

Tf/K
298.55845
298.54941
298.54880
298.59376
298.50217
298.69079

Tc/K
0.26957
0.11515
0.11370
0.10493
0.12309
0.08513

Tad/K
0.11085
0.28681
0.28832
0.31597
0.23653
0.32423

UIBP/J
-489.10
-520.39
-523.13
-573.29
-429.15
-588.29

Uign/J
1.76
1.76
1.76
1.76
1.76
1.76

U(HNO3)/J
0.40
0.45
0.45
0.46
0.35
0.56

U(/J
0.29
0.32
0.31
0.34
0.24
0.34

SYMBOL 68 \f "Symbol"U(aux)/J
-147.91
-150.41
-158.05
-177.80
-157.16
-210.63

U(PDLLA)/J
-338.74
-367.45
-362.56
-392.93
-269.64
-375.00
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(PLLA)/J(g-1
-18970.33
-18867.10
-18949.56
-18990.93
-18926.62
-18847.63
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