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Table S1. Analysis of ash content, volatile matter content, and higher heating value with standard
deviations, and coefficient of variation.

Type of Temperatur Ash Content (AC) Volatile matter (VMC) H\llgal;j: fg;[t\l/r;g
biomass e Valu SD*  CV*  Value sD v Valu S v
e e D
- °C % % KJ-kg™
105 2291 0.075 0.032 79.600 0.004 0.005 19,07 15 0.008
0 5 9 0 6 8 7 6 2
200 2491 0165 0.066 76.844 0.005 0.006 20,64 53 0.002
7 3 4 4 2 7 8 6
220 2.641 0.036 0.013 74266 0.004 0.006 21,71 25 0.001
0 4 8 7 9 6 6 2
3251 0.072 0.022 71.155 0.004 0.006 23,49 0.003
Horse 240 3 g 4 6 9 g 5 73 1
chestnut
s 260 3913 0.038 0.009 68222 0.003 0.005 25,60 39 0.001
0 8 9 2 6 2 2 5
280 4870 0.014 0.003 64.577 0.005 0.008 26,83 ” 0.000
1 9 1 8 2 0 2 8
300 6.094 0.051 0.008 60488 0.019 0.031 25,86 70 0.002
4 6 5 9 3 9 0 7
30 5.107 0.036 0.007 50.177 0.007 0.015 2651 15 0.005
2 1 1 8 6 2 6 1 7
105 2.103 0.043 0.020 82966 0.004 0.006 18,23 48 0.002
9 4 6 7 1 1 2 6
2249 0163 0.072 80.477 0.004 0.0056 19,19 0.004
200 92
Oak 9 4 6 8 5 6 2 8
AcOrns 220 2,182 0.082 0.037 79.766 0.003 0.004 19,74 12 0.006
7 1 6 7 3 2 1 2 2
240 2379 0.058 0.024 78.877 0.003 0.004 20,28 g7 0.004
8 4 5 8 3 2 2 3
260 3.084 0198 0.031 77366 0.004 0.005 2246 12 0.005
6 1 8 7 5 9 5 1 4
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250 4164 0052 0012 75944 0003 0004 2460 11 0.004
2 2 5 4 3 4 4 5 7
200 4388 0083 0019 71677 0008 0011 2446 14 0.005
0 3 0 8 2 5 o o0 7
220 4693 0073 0015 59766 0009 0016 2562 _  0.002
7 3 6 7 9 6 9 4
0955 0089 0.093 70.933 0.006 19,59 0.002
105 8 ) ] L 00047 oo
200 1024 0054 0053 68.888 0004 0006 2038 0002
7 6 3 9 5 6 0 8
120 1095 0045 0041 68622 0005 0008 2085 . 0004
6 5 5 2 9 6 9 1
1441 0109 0075 68533 0002 0003 21,30 0.003
Spruce 240 9 N - 3 N ” 4 74 5
cones 260 L767 0019 0011 67200 0003 0005 2243 = 0003
5 9 2 0 6 3 2 1
280 2357 0029 0012 65244 0005 0009 2433 . 0003
6 3 4 4 9 0 4 4
200 2402 0084 0035 62311 0012 0019 2417 12 0.005
2 0 0 1 1 5 4 4 1
20 2222 0064 0029 55288 0005 0009 2472 = 0002
1 4 0 9 2 4 9 8

*Standard deviation; **Coefficient of variation.
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Table S2. Analysis of fixed carbon content, and moisture content with standard deviations, and

coefficient of variation.

Moisture content in analytical state

;}(;I;azfs Temperature Fixed carbon (FCC) (105°C, 24 h) (MC)
Value SD* CV* Value SD* cvH
- °C % %

105 181090 0.0008 0.0042
200 20.6638 0.0048 0.0231
220 23.0924 0.0049 0.0211

hHorse 240 255927 0.0050 0.0195 205 - 02009

chestnuts 260 27.8648 0.0038 0.0135 ' ‘ '

280 305521 0.0051 0.0168
300 334167 0.0198 0.0591
320 447150 0.0078 0.0174
105 149294 0.0004 0.0029
200 172723 0.0058 0.0334
Ouk 220 18.0506 0.0033 0.0184
240 187424 00032 0.0172

acorns 260 19.5487 0.0046 0.0235 30.6 21 0.0700
280 19.8914 0.0037 0.0184
300 239342 0.0084 0.0353
320 355396 0.0101 0.0285
105 281110 0.0009 0.0032
200 30.0864 0.0047 0.0157
Spruce 220 302822 0.0059 0.0194
240 30.0248 0.0018 0.0059

cones 260 31.0325 0.0037 0.0119 102 03 0.0257
280 323979 0.0057 0.0177
300 352867 0.0121 0.0343
320 424890 0.0051 0.0120

*Standard deviation; **Coefficient of variation.

Table S3. Analysis of bulk density, specific density, and porosity with standard deviations, and

coefficient of variation.

Bulk Specific .
. . Porosity
Density Density
Type of Temperatur (5) (05) (e)
biomass e Val oo Val o8
°% spr cve TY sD Ve Value SD* Cv*
- °C g-cm™ g-cm™ %
105 0.581 0.018 0.031 1442 0.047 0.033 59.629 2349 0.039
4 3 5 6 6 0 8 6 4
200 0.581 0.027 0.046 1416 0.038 0.026 58.895 2329 0.039
Horse 8 1 5 6 1 9 3 4 6
chestnut 220 0.584 0.011 0.019 1499 0.091 0.061 60.879 2784 0.045
S 0 4 5 3 8 3 9 1 7
0541 0.026 0.049 1.460 0.028 62.874 2393 0.038
240 6 - ” 6 0.415 4 1 ’ 1
260 0480 0.009 0.020 1428 0.103 0.072 66.145 3.248 0.049
2 8 5 3 6 6 6 3 1
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0.463 0.038 1375 0058 0042 66276 0358 0.005
280 ARV ) . ) ; ) )
200 0475 0020 0043 1410 0070 0049 66181 2241 0.033
8 9 9 4 3 8 1 2 9
0 0365 0.100 0275 1960 0081 0041 81205 5619 0.069
3 7 7 8 6 6 6 9 2
05 0543 0007 0014 1604 0059 0037 66089 0789 0.011
5 8 4 3 9 3 8 7 9
200 0573 0026 0045 1473 0050 0034 60.994 2472 0.040
9 0 3 8 2 0 8 4 5
70 0562 0027 0049 1553 0038 0.024 63743 2625 0.041
3 6 0 8 3 6 6 4 2
0543 0006 0012 1465 0077 0052 62793 2.036 0.032
Oak 240 7 5 0 4 5 9 1 5 4
acorns
260 0476 0027 0058 1439 0.125 0087 66641 3342 0.050
5 8 3 0 6 3 5 6 2
250 038 0014 0037 138 0099 0071 71968 1.675 0.023
4 5 5 5 5 9 9 5 3
200 0399 0008 0021 1386 0048 0034 71164 1540 0.021
0 7 7 3 3 8 5 5 6
220 0369 0019 0051 228 0074 0032 83797 1379 0016
0 1 6 9 8 7 1 2 5
05 0482 0052 0109 1521 0081 0053 68038 4873 0.071
7 7 1 8 9 8 4 0 6
200 0485 0009 0019 1465 0025 0017 66883 0305 0.004
2 3 1 3 3 3 8 1 6
70 0462 0014 0030 1492 0078 0052 68954 1483 0.021
5 3 9 8 1 3 6 4 5
Spruce 240 0417 0024 0059 1593 0.146 0091 73747 0.898 0.012
1 8 5 5 1 7 1 6 2
cones 260 0376 0033 0089 1631 0247 0151 76255 4.805 0.063
3 8 8 6 9 9 2 0 0
250 0351 0.002 0008 1.867 0068 0036 81149 0.628 0.007
6 8 0 4 8 8 8 8 7
200 0365 0008 0024 1674 0098 0058 78103 1.147 0014
7 8 0 7 4 8 6 9 7
220 0326 0005 0016 2199 0023 0010 85136 0.080 0.000
9 3 1 5 9 9 6 5 9

*Standard deviation; **Coefficient of variation.
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Table S4. Analysis of mass yield, energy densification ratio, and energy yield with standard

deviations, and coefficient of variation.

Mass Energy densification Energy
T T ¢ Yield ratio Yield
VZI“ SD*  CV** VZI“ SD*  Cv** Vzlu SD*  CV**
; °C % - %
100.0  0.000 0.000 0.000 0.000 100.0 0.00 0.000
105 0 0 o 00y 0 0 0 0
0518 0.005 0011 0010 1052 1302 0.012
200 o724 5 108 T ) ; . A
0486 0.005 0008 0007 1077 1.139 0.010
220 9467 ] L 11 ) ; . ;
Horse 0486  0.005 0009 0008 1127 0798 0.007
chestnut 240 91.56 9 3 1.23 9 0 7 4 1
s 0355 0.004 0011 0008 1189 1455 0012
260 88.62 o 1 5 : ) )
0518 0.006 0010 0.007 1195 1403 0.011
280 8498 PR Y I . s . ,
1.927 0023 0012 0009 1096 3362 0.030
300 8089 . 136 ! . ; ;
0.764 0.010 0011  0.008 1.084 0011
320 7058 o 139 ) AR TR !
105 1000 0000 0000 .~ 0000 0000 100.0 0000 0.000
0 0 0 0 0 0 0 0
0453 0.004 0004 0004 1026 0931 0.009
200 o751 . 105 g ] . !
0332  0.003 0007 0.006 1048 0705 0.006
220 %80 . 1o . ) i .
0332 0.003 0004 0003 1066 0670 0.006
agﬁ S 240 9591 s 1 . ) i ;
260 ouqo 0453 0004 0007 0005 1163 0335 0.002
' 2 8 ‘ 2 8 1 7 9
0332 0.003 0008 0006 1254 1207 0.009
280 9298 .13 ) ) ) ’
0.824 0.009 0.007 119.0 1192 0.010
300 8871 5 134 7 00053 o .
0989 0.012 0006 0004 1079 1.089 0.010
320 7680 o 141 ; ; o !
L5 1000 0000 0000 .~ 0000 0000 100.0 0000 0.000
0 0 0 0 0 0 0 0
0453 0.004 0001 0001 1019 0431 0004
200 97.96 PR F 0 . ; )
Spruce 0589  0.006 0004 0004 1040 0628 0.006
cones 220 97.69 6 0 1.06 5 ) ’ 5 0
0217  0.002 0003 0003 1061 0492 0.004
240 97.60 , 109 . 3 ) ; ;
0355 0.003 0003 0003 1102 0379 0.003
260 %27 S S . 5 ; s




Energies 2020, 13, x FOR PEER REVIEW 60f6

0.589  0.006 0.004 0.003 1171 0.176 0.006
280 94.31 6 3 1.24 4 6 5 ’ 1

1.212  0.013 0.006 0.005 1127 1395 0.012
300 91.38 3 3 1.23 3 1 6 5 4

0.518 0.006 0.005 0.004 1064 1.049 0.009
320 84.36 3 1 1.26 ’ 1 9 3 9

*Standard deviation; **Coefficient of variation.

Table S5. Analysis of hydrophobicity properties with standard deviation, and coefficient of variation.

Hydrophobicity test (WDPT Test)

Type of biomass Temperature

Value SD* Cv#*
- °C S
105 0.0 0 0.0000
200 60.0 0 0.0000
220 60.0 0 0.0000
Horse 240 80.0 28.3 0.3536
chestnuts 260 23720.0 890.4 0.0375
280 40660.0 657.9 0.0162
300 42480.0 636.9 0.0150
320 52400.0 1298.3 0.0248
105 0.0 0.0 0.0000
200 980.0 679.4 0.6933
220 4440.0 2131.9 0.7054
Oak 240 6140.0 4339.2 0.7067
acorns 260 50820.0 602.0 0.0118
280 52900.0 490.7 0.0093
300 54540.0 3282.3 0.0602
320 82700.0 1113.2 0.0135
105 6360.0 342.9 0.0539
200 17860.0 2627.4 0.1471
220 29000.0 3088.4 0.1065
Spruce 240 29740.0 3333.2 0.1121
cones 260 31380.0 2575.1 0.0821
280 53440.0 541.8 0.0101
300 78540.0 1267.1 0.0161
320 83760.0 1753.2 0.0209

*Standard deviation; ** Coefficient of variation.



