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Abstract: Thermogravimetric behavior of simulated medical waste was studied in the atmosphere of nitrogen and air at different heating rates by
thermogravimetric analysis and differential thermal analysis (TG-DTAD, and the influence on the thermogravimetric behavior of simulated
medical waste by the atmosphere and heating rate was also discussed. The results indicate that the initial separating temperature of the volatile
organic matter ( T,) moves toward higher temperature and the peak value of the weight loss velocity (DTG, ) has a remarkable increase with
the increasing heating rate when simulated medical waste is heated at these two atmospheres. There are two weight loss peaks when the
experimental material is pyrolyzed at the atmosphere of nitrogen and the corresponding weight loss rate is about 31% and 59% . There are three
weight loss peaks at the atmosphere of air and the corresponding anterior two weight loss rate is about 44% ~ 59% and 31% ~ 46% . At the
same time> qualitative analysis of evolved gases under different conditions was analyzed by the coupled simultaneous fourier transform infrared
spectroscopy (FTIR)D. In addition, quantitative analysis of CO, CO,, H,0 and CH, was conducted. Experimental results show that the main
thermogravimetric stages of simulated medical waste in the atmosphere of nitrogen and air have the similar products; and the typical absorbed
peaks of CO,, CO; alkanes,> aldehydes, carbonyl acids, alcohols and alkenes were detected. And result shows that the heating rate and
atmosphere have an effect on the yield of CO,» CO,, H,0 and CH,. In the main stages of the process, the curves of water content changing
along with the heating time show downward peaks, which count for the participation of water during the reaction.
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Table 1~ Physical component of typical combustible components in medical waste

gy B B MR A 2 EUXITEN ENJES i LEREES e A
JU i 8 % 15.29 11.0 1.22 10.93 42.45 3.01 16.1
x2 BENASMIUSHRTESH
Table 2 Proximate and ultimate analysis of each organic component
) Tk 5/ % TG % Pl
A3 T IUH A
My A Vu FCy C H N S 0 Qe okl kg™
5= HH 5t I A 1.36 0.35 91.25 7.04 48.18 5.76 0.16 0.03 44.16 16 496.87
= I g 2 A1 1.42 0.10 94.20 4.28 43.61 6.31 0.12 — 48.44 16 468.23
B FH A 2 2.29 0.50 86.99 10.67 43.14 6.14 0.09 0.03 47.81 18317.38
T T 4% 2.65 0.04 92.83 4.48 43.12 5.90 0.13 0.06 48.10 16 408.48
ENp 0.05 0.02 99.92 0.01 85.35 12.50 0.23 — 1.85 46 215.86
R NSRS 0.17 4.08 95.75 —b 82.78 9.93 0.41 0.46 2.17 42243.96
e F— R PR R 0.22 1.91 94.67 3.20 84.78 12.85 0.24 — — 43 865.79
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Fig.1 TG-DTG curves of SMW in the atmosphere of nitrogen
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Fig.2 TG-DTG curves of SMW in the atmosphere of air
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Fig.3 TG-DTA curves of SMW in the atmosphere of air
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Table 3 Pyrolysis characteristic parameters of SMW in the atmosphere of nitrogen
THifi 14 2 /K e min ! T./C Tt/ °C DTG, /mg®min ! Thao! C DTG0 /mg® min ~* RMEREHD g,
20 239 353.6 3.2 464.9 7.8 93.98
30 246 360.1 4.4 482.2 10.4 93.89
40 256 362.6 6.7 481.5 14.2 93.41
1) 24 T HEER P T4, BOAL (K R T AL 4R 120 ~ 750°CHRLEE B (1 R T4, R
R4 SMW EZSEFTHRBIRIRTESH
Table 4  Pyrolysis characteristic parameters of SMW in the atmosphere of air
Tl g T, Tt DTG, T2 DTG, .0 T DTG, 05 BRTE R
/K*min~! /°C /C /mg* min "~ /C /mg*min~! /C /mg*min~! 1%
20 229 340.2 4.9 399.3 3.3 483.2 0.8 99.02
30 234 335.6 6.6 401.2 4.2 509.2 0.8 97.03
40 227 341.9 7.9 433.9 7.0 543.3 0.8 96.75
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Fig.4 TG-DTG curves of SMW in the atmosphere of nitrogen and air at the heating rate of 30 K/min
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Fig.5 FTIR spectrograms of evolved gases of SMW pyrolyzed
at the heating rate of 30 K/min
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Table 5 Yield of CO, CO,>H,0 and CH, under different conditions/mg

A K i R RS TR
AR K min

AU I A R

Co Co, H,0" CH, Co €0, H, 0" CH,
20 0.042 1 0.099 4 -0.3247 0.0322 0.4412 2.4101 -1.1070 0.026 8
30 0.0550 0.1109 -0.2197 0.0489 0.5124 1.8190 -0.9855 0.0412
40 0.0496 0.1126 -0.2579 0.0529 0.6747 1.548 6 -0.8393 0.0546
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Fig.7 Changing curves of CO, content
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