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COMBUSTION PERFORMANCE:

1. Ultimate and proximate analysis

2. Higher heating value determination
3. Combustion behaviour and key combustion
parameters based on TGA data
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RESULTS
Table 1. Chemical and physical properties of feedstocks and hydrochars, db
. -7 sewagesludge T~ C, H, N, S, O  FC, Ash, VM, FC/ HHV, SSA
’ ’é OS - bR % % % % % % % % VM MJ/kg m?g
R _ '\\. ¢ ¢ J ,\ Sewage sludge =» |OS 36.9 5.50 599 157 1998 852 28.04 6142 014 1578 0.63
164 - HOS. .H}"J‘\\\ organic waste 9,/ _ J 47.5 6.31 0.39 0 4483 1759 097 8144 022 1766 0.72
/ hydrochars HZS’H2T H’zj]\ T~ -~ -7 Organic waste T 39.8 5.70 2.43 0 3123 925 1671 6991 0.13 15.86 -
ol ® LW , additives W 77.8 3.69 0.66 0.06 11.35 66.07 3.14 2749 240 3049 042
% | RN ¢ H2W _ -7 «O® S 43.3 6.22 1.23 0 1865 6.63 306 6277 011 1729 144
*;-:;_______,_,_; (\006\7’6 Hydrochar —» |HOS 35.3 4.69 336 123 1081 921 4461 46.18 0.20 1584 15.25
0,8 5 /W \00»0@ without additive H1J 36.5 4,63 353 119 1122 1335 4099 4566 029 16.33 15.02
® «\e@"’ H2J 37.3 4,63 352 116 1240 1492 3597 4911 030 17.09 14.72
0.4 - Coal ______ \(\\56‘0 H1T 36.5 4.63 353 119 1122 10.89 4293 46.18 024 1596 13.22
Hydrochars H2T 37.3 4.63 352 116 1240 1140 4099 4761 024 16.14 13.80
with additives H1W 41.1 4,40 3.27 114 1071 18.09 39.38 4253 043 1737 13.22
0.0 - ' - - ! 100 H2W 45.6 4,31 3.08 1.09 1047 2592 3544 3864 0.67 1883 13.66
0,0 0,2 0,4 0,6 0,8 1-10%
’ ’ O}C ’ | 2 _ 20% H1S 35.3 4.69 336 123 1081 921 4461 46.18 0.22 16.05 12.46
Fig. 1. Van Krevelen diagram H2S 36.7 4.62 329 115 11.26 10.15 4298 46.87 0.21 16.32 12.16
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Fig. 2. TG of hydrochars with and without additives Fig. 4. TGA for HOS without additive _Fig. 8. FTIR of hydrochars
Table 2. Key combustion parameters
2 i 100 B :C Lo -40 Ti’ Tb’ Di, S, Hf,
"] . L °C °C % -min-> % -min?-°C3 % -min-K
- 5 | R HOS 247 455 0.0048 11-10°8 1048
. i X ! A H1J 258 470 0.0057 13-10°8 1075
o A, = 40 g8, H2) 257 473 0.0060 12:10° 1100
. | : i 4 H1T 244 453 0.0059 14-10°8 1072
_ 20- ; S 5 H2T 238 566  0.0059 12108 1080
Ll==rosl | | | | | ez s e H1W 239 547 0.0037 7-10°8 1074
200 300 400 500 600 0 : ' ) - ) : i : ' : i
100 ; . 100 200 300 400 500 600 700 H2W 239 566 00033 6 10-8 1080
emperature, ° Temperature, °C
Fig. 3. DTG of hydroch Ith and without additi Fig. 5. TGA for H2W with 20% of ch | additive Fig. 7. TGA for H2W with 20% of ch | additi e > i e 13107 00
Ig. 3. 0 rochars with and without additives Fig. 5. or Wi of charcoal additive .
) 4 ) ’ 9 R =75 252 456 0.0072 16107 1092
CONCLUSIONS .
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