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The reaction (heating and holding time) profiles

Effect of water/organic solvent biphasic systems

Reaction conditions: 180 °C, 60 min, 50 bar of initial CO, pressure and 12.5 g/L of xylose

concentration in the feed, with equal volume (7.5 mL) of each solvent.

Water Water/THF Water/MIBK Water/THF/MIBK

T T p t T p t T p t T p
(min) (°C) (bar) (min) (°C) (bar) (min) (°C) (bar) (min) (°C) (bar)
0.00 22 49.7 0.00 19 49.9 0.00 22 50.5 0.00 23 49.5
1.00 23 49.6 1.00 33 53.4 1.00 26 54.9 1.00 27 50.2
2.00 33 51.7 2.00 48 58.8 2.00 37 62.3 2.00 39 54.9
3.00 43 54.4 3.00 67 64.8 3.00 50 67.4 3.00 54 61.8
4.00 54 57.1 4.00 82 68.7 4.00 63 71.9 4.00 68 66.4
5.00 67 59.8 5.00 92 71.6 5.00 77 75.8 5.00 82 70.4
6.00 79 62.2 6.00 99 74.2 6.00 91 79.4 6.00 94 74.1
7.00 92 64.4 7.00 113 78.2 7.00 106 83.6 7.00 107 77.2
8.00 105 66.0 8.00 123 81.5 8.00 118 88.2 8.00 118 80.0
9.00 114 67.4 9.00 128 84.6 9.00 128 92.7 9.00 127 83.2
10.00 123 68.7 10.00 134 89.0 10.00 134 97.3 10.00 134 86.4
11.00 132 69.9 11.00 144 94.9 11.00 142 101.5 11.00 142 89.5
12.00 139 70.7 13.00 157 102.0 12.00 149 105.7 12.00 147 92.6
13.00 144 72.0 14.00 163 105.0 13.00 154 109.6 13.00 154 95.7
14.00 154 73.4 15.00 167 108.4 14.00 156 114.2 14.00 157 98.7
15.00 160 74.5 16.00 173 1114 15.00 167 120.7 15.00 164 101.7
16.00 165 75.7 17.14 180 116.5 16.00 171 123.5 16.00 168 104.9
17.00 169 77.2 22.14 179 118.9 17.00 174 126.7 17.00 173 107.6
18.00 175 78.7 27.14 182 120.8 18.00 180 131.0 18.00 176 110.5
19.00 177 79.7 37.14 177 119.0 23.00 181 134.9 19.00 180 1133
19.57 180 80.4 47.14 182 122.6 28.00 178 134.0 24.00 179 119.8
24.57 178 82.4 57.14 182 122.4 38.00 181 137.7 29.00 179 122.3
29.57 179 83.8 67.14 179 122.0 48.00 177 1355 39.00 179 124.9
39.57 181 85.8 77.14 179 122.0 58.00 182 139.3 49.00 179 126.0
49.57 178 86.7 68.00 177 136.6 59.00 179 127.0
59.57 177 86.8 78.00 181 139.3 69.00 179 127.7
69.57 177 87.6 79.00 179 128.1
79.57 181 88.6




Effect of amount of extracting agent on the furfural production

Reaction conditions: 180 °C, 60 min of holding time, 50 bar of initial CO, pressure and 12.5 g/L of

xylose concentration in the feed.

Water/THF/MIBK

7.5/-/- 7.5/7.5/5 7.5/7.5/7.5 7.5/7.5/15.0 7.5/7.5/30.0
t T p t T p t T p t T p t T p

(min) (°C) (bar) (min) (°C) (bar) (min)  (°C) (bar) (min) (°C) (bar) (min) (°C) (bar)
0.00 22 49.7 0.00 21 49.9 0.00 23 495 000 25 495 0.00 25 498
1.00 23 50.6 1.00 39 59.0 1.00 27 503 100 34 532 100 34 509
2.00 33 51.7 2.00 65 65.5 2.00 39 549 200 51 630 200 46 564
3.00 43 54.4 3.00 67 69.7 3.00 54 618 3.00 62 675 3.00 60 536
4.00 54 57.1 4.00 80 74.4 4.00 68 664 400 76 73.0 400 74 69.2
5.00 67 59.8 5.00 93 78.1 5.00 82 704 500 93 785 500 88 744
6.00 79 62.2 6.00 107 82.0 6.00 94 741 6.00 108 835 6.00 100 78.9
7.00 92 64.4 7.00 116 85.8 7.00 107 77.2 7.00 119 88.1 7.00 111 835
8.00 105 66.0 8.00 125 89.6 8.00 118 80.0 8.00 130 93.1 8.00 122 88.1
9.00 114 67.4 9.00 133 93.4 9.00 127 83.2 9.00 138 975 9.00 130 925
10.00 123 68.7 10.00 139 97.4 10.00 134 86.4 10.00 146 101.4 10.00 138 97.3
11.00 132 69.9 11.00 146 100.5 11.00 142 89.5 11.00 152 105.6 11.00 146 102.1
12.00 139 70.7 12.00 152 103.8 12.00 147 926 12.00 161 111.0 12.00 152 106.6
13.00 144 72.0 13.00 157 106.8 13.00 154 95.7 13.00 167 115.0 13.00 158 110.8
14.00 154 73.4 14.00 161 109.8 14.00 157 98.7 14.00 170 116.8 14.00 164 1156
15.00 160 74.5 15.00 164 112.8 15.00 164 101.7 15.00 174 120.1 15.00 169 118.9
16.00 165 75.7 16.00 166 115.7 16.00 168 104.9 15.77 179 1239 16.00 174 1229
17.00 169 77.2 17.00 167 118.8 17.00 173 107.6 20.77 177 129.0 16.87 178 126.4
18.00 175 78.7 18.00 168 121.6 18.00 176 110.5 25.77 179 132.7 21.87 179 1314
19.00 177 79.7 19.00 170 124.2 19.00 180 113.3 35.77 179 136.4 26.87 178 133.2
19.57 180 80.4 20.00 176 127.9 24,00 179 119.8 45.77 179 1379 36.87 180 13.7
24.57 178 82.4 20.23 180 130.4 29.00 179 1223 55.77 179 1385 46.87 178 136.7
29.57 179 83.8 25.23 177 128.1 39.00 179 1249 65.77 179 139.1 56.87 182 138.3
39.57 181 85.8 30.23 180 129.4 49.00 179 126.0 75.77 179 1393 66.87 178 136.7
49.57 178 86.7 40.23 181 128.2 59.00 179 127.0 76.87 181 138.6
59.57 177 86.8 50.23 182 127.4 69.00 179 127.7

69.57 177 87.6 60.23 175 121.7 79.00 179 128.1

79.57 181 88.6 70.23 183 123.8

80.23 176 118.7




Effect of temperature and reaction time
Reaction conditions: 50 bar of initial CO, pressure and 12.5 g/L of xylose concentration in the feed

and 7.5 mL water/ 7.5 mL THF/ 7.5 mL MIBK system.

160°C

15 min 30 min 60 min 90 min 120 min

t T p t T p t T p t T P t T P
(min) (°C) (bar) (min) (°C) (bar) (min)  (°C) (bar) (min) (°C) (bar) (min) (°C) (bar)

0.00 24 49.9 0.00 22 49.6 0.00 24 49.7 0.00 25 50.2 0.00 23 50.2
1.00 34 53.9 1.00 33 57.8 1.00 33 56.0 1.00 33 50.2 1.00 33 537
2.00 52 62.9 2.00 46 64.9 2.00 46 63.9 2.00 48 58.4 2.00 49 619
3.00 64 66.7 3.00 59 71.3 3.00 60 69.2 3.00 66 64.2 3.00 65 67.8
4.00 78 70.7 4.00 71 76.3 4.00 74 737 4.00 82 684 4.00 79 725
5.00 91 74.7 5.00 85 81.3 5.00 86 78.1 5.00 98 75.2 5.00 93 76.9
6.00 105 78.1 6.00 97 86.5 6.00 98 83.6 6.00 111 75.9 6.00 108 80.6
7.00 114 81.3 7.00 107 92.3 7.00 108 88.3 7.00 122 79.0 7.00 118 84.8
8.00 123 84.8 8.00 118 96.6 8.00 119 926 8.00 131 82.0 8.00 128 894
9.00 131 88.4 9.00 127 102.1 9.00 127 97.1 9.00 139 854 9.00 135 93.0
10.00 138 92.1 10.00 135 106.9 10.00 134 101.2 10.00 146 888 10.00 142 096.9
11.00 145 95.3 11.00 141 111.8 11.00 140 1053 11.00 152 921 11.00 148 100.7
12.00 150 98.7 12.00 147 116.5 12.00 146 109.0 12.00 158 95.1 12.00 156 104.8
13.00 156 102.1 13.00 152 120.9 13.00 151 112.8 1232 160 0964 13.00 159 107.9
13.73 160 104.5 14.00 157 124.8 1400 156 116.2 17.32 159 1009 13.12 160 108.1
18.73 158 109.2 14.43 160 126.6 1483 160 119.2 2232 158 103.7 18.12 158 113.3
23.73 159 112.2 19.43 158 133.4 19.83 159 123.1 3232 159 107.0 23.12 159 116.7
28.73 159 113.7 24.43 159 140.1 2483 159 123.8 4232 159 108.2 33.12 159 119.2
29.43 159 141.8 34.83 159 123.7 52.32 159 108.8 43.12 159 120.2
34.43 160 143.4 4483 159 122.8 6232 159 109.0 53.12 159 121.1
44.43 161 145.5 5483 159 1214 7232 159 109.5 63.12 159 1215
64.83 159 1199 8232 160 109.7 73.12 160 121.7
74.83 160 117.8 9232 160 109.9 83.12 159 121.8
102.32 159 110.1 93.12 159 1219
103.12 159 121.8
113.12 159 122.0
123.12 160 121.9
133.12 159 1221




180°C

15 min 30 min 60 min 90 min 120 min

t T p t T p t T p t T p t T p
(min) (°C) (bar) (min) (°C) (bar) (min)  (°C) (bar) (min) (°C) (bar) (min) (°C) (bar)

0.00 23 49.4 0.00 23 49.5 0.00 23 495 0.00 25 498 0.00 25 49.7
1.00 31 55.1 1.00 31 58.4 1.00 27 513 1.00 34 504 1.00 33 514
2.00 45 63.5 2.00 43 61.9 2.00 39 549 2.00 46  56.8 2.00 50 575
3.00 60 70.3 3.00 58 67.4 3.00 54 618 3.00 61 621 3.00 66 63.0
4.00 76 75.7 4.00 71 721 4.00 68 66.4 4.00 76  66.7 4.00 84 675
5.00 89 80.8 5.00 84 76.3 5.00 82 70.4 5.00 89 703 5.00 99 711
6.00 102 85.5 6.00 97 80.2 6.00 94 741 6.00 100 73.7 6.00 114 75.0
7.00 114 90.5 7.00 108 84.2 7.00 107 77.2 7.00 112 76.6 7.00 123 775
8.00 123 95.2 8.00 119 88.2 8.00 118 80.0 8.00 122 793 8.00 131 803
9.00 132 99.9 9.00 128 92.9 9.00 127 83.2 9.00 132 828 9.00 138 83.1
10.00 139 104.6 10.00 135 96.2 10.00 134 864 10.00 138 85.0 10.00 146 86.0
11.00 146 109.1 11.00 142 100.0 11.00 142 89.5 11.00 144 87.8 11.00 152 88.9
12.00 152 113.1 12.00 147 103.3 12.00 147 92,6 12.00 150 ©90.6 12.00 158 091.7
13.00 158 117.0 13.00 153 107.0 13.00 154 95.7 13.00 155 93.7 13.00 162 944
14.00 163 119.9 14.00 158 109.7 1400 157 98.7 1400 160 96.0 14.00 168 097.1
15.00 165 124.5 15.00 163 112.8 15.00 164 101.7 15.00 165 988 15.00 172 99.9
16.00 170 127.9 16.00 166 115.7 16.00 168 1049 16.00 169 101.6 16.00 178 1034
17.00 172 131.3 17.00 169 118.5 17.00 173 107.6 1700 173 104.1 17.00 180 105.1
18.00 172 135.0 18.00 176 120.7 18.00 176 110.5 18.00 176 106.7 22.00 178 109.6
19.00 172 139.1 19.00 180 123.2 19.00 180 113.3 19.00 179 109.2 27.00 179 1124
20.00 173 142.6 24.00 178 127.3 2400 179 1198 24.00 178 1141 37.00 179 11538
20.77 180 144.8 29.00 179 127.1 29.00 179 1223 29.00 179 116.8 47.00 179 116.5
25.77 177 148.6 39.00 179 123.0 39.00 179 1249 39.00 179 119.1 57.00 180 116.5
30.77 179 151.2 49.00 179 117.5 49.00 179 126.0 49.00 179 120.7 67.00 179 116.9
35.77 180 153.2 59.00 179 127.0 5%9.00 179 1215 7700 179 117.1
69.00 179 127.7 69.00 179 1219 87.00 179 117.4

79.00 179 1281 79.00 179 122.2 97.00 179 117.3

89.00 179 122.3 107.00 179 117.6
99.00 179 1223 117.00 179 117.6
109.00 179 122.5 127.00 180 117.9
137.00 179 117.6




200°C

15 min 30 min

t(min) T(°C) p(bar) t(min) T(°C) p (bar)

0.00 23 49.2 0.00 22 49.2
1.00 31 52.7 1.00 26 51.9
2.00 43 58.9 2.00 39 55.8
3.00 57 64.3 3.00 52 62.0
4.00 71 69.4 4.00 64 66.5
5.00 86 74.7 5.00 78 70.4
6.00 94 77.2 6.00 91 74.3
7.00 105 80.6 7.00 102 77.4
8.00 116 84.1 8.00 113 80.3
9.00 124 87.7 9.00 123 83.8
10.00 131 91.2 10.00 129 87.0
11.00 137 94.7 11.00 138 91.3
12.00 143 98.2 12.00 142 93.5
13.00 148 101.6 13.00 148 96.9
1400 153 1049 1400 154 99.6
15.00 159 108.3 15.00 159 102.6
16.00 163 1116 16.00 163 105.3
17.00 167 115.0 17.00 167 108.1
18.00 172 1182 18.00 171 1109
19.00 174 1212 19.00 174 1135
20.00 178 124.0 20.00 176 116.2
21.00 182 127.2 21.00 179 118.9
22.00 183 130.0 22.00 183 1216
23.00 183 133.6 23.00 184 1242
2400 179 1359 24.00 184 1273
25.00 179 138.4 25.00 186 129.6
26.00 189 1441 26.00 182 1321
27.00 190 146.6 27.00 184 134.9
28.00 192 148.4 28.00 193 140.1
29.00 194 1513 29.00 193 1418
30.00 197 1544 30.00 195 1437
31.00 198 156.0 31.00 198 146.1
31.50 200 156.5 36.00 198 1494
4150 201 160.8 41.00 197 1495
46.50 197 1584 51.00 199 1520

61.00 199 152.7




Influence of CO, pressure on catalytic dehydration

Reaction conditions: 180 °C, 60 min of holding time and 12.5 g/L of xylose concentration in the feed

and 7.5 mL water/ 7.5 mL THF/ 7.5 mL MIBK system.

0 bar 20 bar 30 bar 40 bar 50 bar
t T p t T p t T o] t T p t T p

(min) (°C) (bar) (min) (°C) (bar) (min) (°C) (bar) (min) (°C) (bar) (min) (°C) (bar)
000 24 04 000 24 200 000 24 298 000 25 399 0.00 23 495
1.00 53 0.6 1.00 39 203 100 40 301 100 37 419 100 27 50.3
200 8 10 200 58 211 200 58 323 200 52 471 200 39 549
300 97 19 300 8 221 300 78 339 3.00 66 511 3.00 54 618
400 107 2.7 400 97 233 400 95 343 400 84 556 400 68 66.4
5.00 115 35 500 114 251 500 113 36.8 500 98 59.2 500 82 704
6.00 121 41 6.00 124 26.6 6.00 124 385 6.00 111 623 6.00 94 74.1
700 125 46 700 136 28.0 7.00 134 401 7.00 123 648 7.00 107 77.2
800 129 52 800 143 29.2 800 142 416 800 135 66.8 800 118 80.0
9.00 133 57 9.00 150 30.2 9.00 150 434 9.00 141 684 9.00 127 83.2
10.00 136 6.2 10.00 156 31.3 10.00 157 45.1 10.00 147 70.0 10.00 134 86.4
11.00 140 6.8 11.00 161 32.2 11.00 163 47.1 1100 153 71.6 11.00 142 89.5
12.00 144 7.5 12.00 166 33.3 12.00 169 486 12.00 159 73.2 12.00 147 92.6
13.00 148 82 13.00 170 34.1 13.00 173 49.8 13.00 166 74.7 13.00 154 95.7
14.00 151 89 14.00 174 353 14.00 177 50.1 14.00 172 76.4 14.00 157 98.7
15.00 155 9.8 15.00 176 36.6 14.72 180 50.2 15.00 177 780 15.00 164 101.7
16.00 161 11.1 16.00 180 37.8 19.72 178 53.0 16.00 180 79.4 16.00 168 104.9
17.00 164 119 21.00 178 39.1 24.72 179 54.0 21.00 178 82.4 17.00 173 107.6
18.00 169 13.2 26.00 179 39.6 34.72 179 54.0 26.00 179 84.7 18.00 176 110.5
19.00 173 143 36.00 179 394 4472 179 543 36.00 179 87.1 19.00 180 113.3
20.00 173 14.8 46.00 179 40.1 54.72 179 54.7 46.00 179 88.3 24.00 179 119.8
21.00 177 16.0 56.00 179 403 64.72 179 55.0 56.00 179 89.0 29.00 179 122.3
22.00 180 16.8 66.00 179 40.5 74.72 179 55.2 66.00 179 89.2 39.00 179 124.9
27.00 179 16.8 76.00 179 40.7 76.00 179 89.5 49.00 179 126.0
32.00 179 16.9 59.00 179 127.0
42.00 179 17.0 69.00 179 127.7
52.00 179 17.1 79.00 179 1281
62.00 179 171

72.00 179 171

82.00 179 17.2




Furfural from hemicellulose hydrolysate as feed
15t step
Reaction conditions: 50 bar of initial CO, pressure, mixture loading of 10 (75 g of H,0/ 7.5 g

of dry wheat straw)

200°C
0 min 5 min 10 min 15 min
t T o] t T p t T p t T p

(min) (°C) (bar) (min) (°C) (bar) (min) (°C) (bar) (min) (°C) (bar)
0.00 31 516 000 36 513 000 36 506 000 29 513
200 35 529 100 36 533 100 47 529 100 38 539
300 43 539 200 40 559 200 54 539 200 44 555
400 47 556 3.00 47 577 3.00 61 557 300 52 576
500 56 574 400 55 595 400 73 584 400 62 59.6
6.00 67 593 500 66 613 500 83 603 500 74 610
700 78 612 700 74 621 600 93 612 6.00 84 632
8.00 87 620 7.00 84 630 632 100 620 7.00 92 65.1
9.00 97 628 800 93 638 7.00 105 628 7.43 100 67.0
9.32 100 63.1 837 100 645 8.00 114 63.1 8.00 103 68.4
10.00 104 635 9.00 103 650 9.00 120 63.5 9.00 117 70.3
11.00 112 64.6 13.00 144 72.7 10.00 133 64.6 10.00 121 714
12.00 121 65.7 14.00 148 734.0 11.00 139 65.7 11.00 129 72.6
13.00 130 66.9 15.00 155 74.3 12.00 147 66.9 12.00 138 74.3
14.00 139 68.7 16.00 171 78.2 13.00 156 687 13.00 147 75.9
15.00 151 71.1 17.00 181 79.5 14.00 168 71.1 14.00 155 77.3
16.00 169 74.2 18.00 192 834 15.00 178 74.2 15.00 162 79.6
17.00 174 75.2 19.00 198 &85.8 16.00 189 75.2 16.00 177 83.0
18.00 181 76.7 19.27 200 86.9 17.00 198 76.7 17.00 183 85.0
19.00 189 78.7 20.27 204 874 17.38 200 787 18.00 192 879
20.00 200 80.9 21.27 201 870 1838 204 73.8 1835 200 90.2
22.27 197 86.6 19.38 202 73.6 19.35 203 091.6

23.27 196 87.6 20.38 197 73.0 2035 201 91.3

2427 198 880 2138 196 73.7 2135 196 90.9

22.38 203 75.2 2235 200 92.8

23.38 204 755 2335 204 954

2438 203 75.2 2435 203 093.1

2538 198 74.6 2535 202 93.0

26.38 196 743 26.35 201 941

2738 195 74.2 2735 196 93.3




28.35
29.35
30.35
31.35
32.35
33.35

195
197
200
204
203
200

93.8
94.7
95.1
95.9
93.0
92.8

210°C, 0 min 220°C, 0 min
t T p t T p
(min) (°C) (bar) (min) (°C) (bar)
0.00 32 504 000 29 503
1.00 39 527 100 33 52.9
200 46 537 2.00 38 548
3.00 54 554 3.00 47 56.4
400 61 574 400 56 585
500 71 588 5.00 68 60.5
6.00 80 594 6.00 O 61.3
700 91 607 7.00 92 623
7.58 100 614 8.02 100 62.9
8.00 102 614 9.00 112 63.9
9.00 106 61.8 10.00 121 64.6
10.00 117 62.6 11.00 129 654
11.00 123 63.2 12.00 139 66.6
12.00 134 64.2 13.00 147 67.7
13.00 143 65.1 14.00 161 69.8
14.00 151 66.2 15.00 170 70.6
15.00 165 67.5 16.00 182 73.0
16.00 179 69.0 17.00 193 75.2
17.00 186 70.0 18.00 200 76.7
18.00 194 71.0 19.00 208 78.9
19.00 205 73.1 20.00 214 80.9
20.05 210 73.7 2041 220 823




2" step

Reaction conditions: 50 bar of initial CO, pressure and 7.5 mL liquor/ 7.5 mL THF/ 7.5 mL MIBK.

180°C 160°C
30 min 60 min 90 min 60 min
t T p t T p t T p t T p

(min) (°C) (bar) (min) (°C) (bar) (min) (°C) (bar) (min) (°C) (bar)
0.00 23 499 000 23 499 000 22 500 0.00 21 495
1.00 36 53.7 100 27 503 1.00 28 522 100 28 517
200 51 598 2,00 40 573 200 44 606 2.00 44 594
300 64 636 3.00 54 633 300 57 643 3.00 58 64.2
400 79 674 400 82 723 400 68 673 400 70 66.6
500 9 712 500 9 764 500 8 719 500 84 70.7
6.00 108 746 6.00 112 80.2 6.00 99 76.0 6.00 100 74.9
700 119 775 7.00 119 833 700 113 811 7.00 117 794
8.00 127 80.1 800 127 870 800 121 841 800 126 82.8
9.00 134 831 9.00 134 90.7 9.00 129 88.1 9.00 132 85.7
10.00 141 86.2 10.00 141 92.7 10.00 134 91.2 10.00 137 88.8
11.00 147 88.8 14.00 158 105.2 11.00 143 96.3 11.00 143 919
12.00 153 91.7 15.00 162 1079 12.00 148 989 12.00 148 954
13.00 158 94.4 16.00 166 1114 13.00 152 102.5 13.00 154 98.7
14.00 162 97.1 17.00 171 1148 14.00 157 1059 14.37 159 1024
15.00 167 100.0 18.00 177 1183 15.00 152 109.1 19.37 158 106.5
16.00 172 103.0 19.00 179 120.0 16.00 166 112.7 24.37 159 108.6
17.00 178 106.3 24.00 178 125.0 17.00 169 116.1 34.37 159 110.6
17.32 179 106.8 29.00 179 128.1 18.00 173 119.1 4437 159 1115
2232 178 1109 49.00 179 1319 19.00 176 122.2 54.37 159 111.9
27.32 179 1135 59.00 179 133.5 20.00 180 125.2 64.37 159 112.6
37.32 179 115.6 69.00 179 1344 25.00 178 129.8 74.37 160 112.9
47.32 179 116.7 79.00 179 1342 30.00 178 132.0

40.00 179 134.2

50.00 179 134.7

60.00 179 135.3

70.00 179 135.9

80.00 179 135.8

90.00 179 135.7

100.00 179 135.8

110.00 179 136.0
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The composition (g (100 g processed solids)-1) of processed solids, and its

yields (g (100 g feedstock)'), produced in CO,-H,0 biomass pre-treatment

Reaction conditions: 50 bar of initial CO, pressure, mixture loading of 10 (75 g of H,0/ 7.5 g
of dry wheat straw)

T (°C) 200 210 220
Time (min) 0 5 10 15 0 0
Solid yield

(wt. %) 57.14 53.79 54.51 54.12 55.06 54.87
Glucan 57.89+0.14 67.13+0.44 64.92+4.03 64.55%+7.93 62.12+4.46 64.24+1.21
Xylan 8.15+0.75 6.61+4.78 4.72+2.40 Traces Traces Traces
Arabinan Traces Traces Traces Traces Traces Traces
Acetyl groups Traces Traces Traces Traces Traces Traces

Klason lignin

25.96+0.15 30.83%+2.26 32.82+3.97 36.93+1.12 31.86+3.01 33.58%4.02
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