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Introduction.

anaerobic digestion of manure, sewage sludge from the food industry and a control
treatment

The overall objective of this work was to investigate the differences in thermal
behavior in relation to the plant variety and the material used to fertilize an energy
crop.

Thermogravimetric analysis (TGA) is a method widely used for investigating the
thermal properties of materials. Non - isothermal, or dynamic, TGA is more
commonly used than isothermal TGA, as fewer data are needed to determine the
reaction kinetics. One would expect that the thermal behavior would be different for

Experimental procedure.

An energy crop with different black poplar clones being grown for biomass (three
years of cultivation) was subjected to three different fertilizing treatments. The batch

during growth with sludge from a sewage treatment works. The material was
subjected to a grinding process by using a ball mill (Fig.1A). We selected a sample
1B) and subjected to a heating rate 10°C/min from ambient to 1000°C. Thlsheatmg 1s
done under a 100 mL/min air flow to obtain, in this way, the oxidative process of
combustion. At all times we work with a latm. pressure.

Figure 1.A

Figure 1 - Material used in samples’ pre-treatment. - Retsch MM200 ball mill (Fig.
1A) and TA Instruments SDT2960 thermobalance (Fig. 1B) -
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Figures 2, 3 and 4 show the relationships between variations over time in the
percentage (%/min) of weight (deriv. weight) of the samples for which we want to

analyze the thermal behavior.

[=]
30 1000
— UNAL 214 AF-2 AF-8 Temperature (°K) 900
i 800
700
20
| -
600 4
3 | <
E g
<8 ‘ w0 =
E. . | ;‘.‘
a ’P\ 400 &
1 2 /\ \ 300
\
\ . | 200
\ e 4 .
e s ] 100
» ™ -
o B endl B - P
0 10 20 30 40 50 60
Tiempo (min.)
Figure 2 - Changes in the Percentage Variation of Weight of different poplar clones on control batch (CB) -
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Figure 3 - Changes in the Percentage Variation of Weight of different poplar clones on digestate batch (DB) -
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Figure 4 - Changes in the Percentage Variation of Weight of different poplar clones on sludge batch (SB) -

Conclusions.

Although the way in which we fertilize a crop does influence on the growth of plants
(work published thereafter) thermal characteristics aren’t influenced by this kind of
fertilized. Something that can be reaffirmed in the table 1 information.

Table I - Thermogravimetric study results -

CONTROL DIGESTATE SLUDGE
UNAL 1214 AF2 _ AF8 _ UNAL 1214 AF-2 ARS8 __ UNAL 1214 AF-2 _ AF8
_Peakl- Desvolatilization
To (K) 47043 45103 47158 47080 48390 48482 46572 46267 47068 48152 48544 47698
Ti(K) 52543 52808 53108 54180 56040 52332 54022 51017 55868 54402 54394 507,98
DTGais (%/min) 1257 1228 1048 1279 1652 1301 1338 0728 1496 1185 1558 1,014
T ot (K) 490,03 49753 49258 49580 51340 50082 49472 480,17 50868 501,02 50244 48598
Peakll - Desvolatilization
To (K) 54393 54108 56458 55030 56240 54532 54672 54567 550,68 547,02 551,94 54648
Ti(K) 64443 64653 60008 61580 50090 64182 61272 64167 60868 60952 63144 50948
DTGuss (%/min) 12250 10570 10.760 8588 15450 9079 10470 11140 10550 9708  11.410  10.830
T ot (K) 56903 59053 58858 50080 584,90 58982 58672 567.67 589,18 56952 587.94 58448
. Peakl- Combustion
To (K) 653,93 66553 66408 65730 65240 658,32 65772 65767 65368 66852 647.94 64848
Ti(K) 681,93 68803 70358 70030 72690 69632 71575 69167 69868 71352 68744 69098
DTGoss (%/min) 2620 2804 2730 2482 2754 2150 2627 2638 2372 2513 2415 2307
T ot (K) 665.03 68003 68108 68630 68490 67382 68322 617.17 67418  687.02 66444 66648
_ Peakll- Combustion
To (K) 68243 607.53 60158 69630 60890 69182 69622 68667 60218 70202 68544 68343
Ti(K) 68443 68353 69308 71780 70040 69382 69822 687.67 693,18 70402 68744 68448
DTGoss (%/min) 25960 18720 18090 3,636 24150 20690 18200 19900 22780 19,040 20510 22,140
T orcm (K) 68343 69853 69258 71030 60990 69282 697.22 667,17 69268 703,02 68644 68398
. Peaklll- Combustion
To (K) 69043 60853 69908 68030 73140 71082 69772 71967 69918 73602 70894 7118
Ti(K) 75303 75053 73158 75830 75740 78182 78572 75517 75568 74152 72804 750,98
DTG (%/min) 0980 0894 0739 3683 0917 0541 0986 0848 1228 1,111 0526 0646
T o76mic K) 71543 72108 71958 70730 73340 72832 717,72 72367 70668 73802 72194 719.98
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