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Abstract

This research is concerned with the treatment of cellulose fibers from
Achasma macrocheilos Griff for textile application. The aims of the study were to study
the properties of the fibers from chemical and mechanical treatments.

Research methods composed of three steps are (1) preparation of the fibers
by selecting stalk, separating by using a mechanical press and drying them, (2)
modifying the dried fibers by chemical and mechanical treatments; the former one by
soaking them in 0%, 5%, 10%, 15% and 20% Sodium Hydroxide solution for 7 days.
The latter one by a mechanical press at the pressure of 4 Bar for 10, 15 and 20 minutes
to separate the fiber, (3) testing the properties of the fibers from chemical and
mechanical methods using a microscope, scanning Electron Microscopy (SEM),
Energy dispersive X-ray analysis (EDS), tensile testing machine, and the chemical
composition of the fibers.

The results show that both of the chemical and mechanical treatments can
reduce the fiber sizes. The chemical method obtained more higher fibers properties than
the ones obtained by mechanical method. However when compared mechanical
treatment with mechanical press to the chemical treatment found that, chemical
treatment takes longer and may be produce environmental effects from the chemicals
used. The optimum condition for squeezing machine was at 4 Bar for 10 minutes, which
resulted in fiber tensile of 102.45 centinewton (cN). The fibers were suitable for home
textile products.

Keywords: Achasma macrocheilos, Fibers, Textile
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1 4
msnadoudulodromsaesndesganssal (Microscope)

nquA10619 1 duleifaouuia (Original before Treatment)

0.03mm
0.05mm

0.07Mmm

O.Tmm
C.2mm
Label Area Mean Min Max Angle Length
Origin.1 0.007 190.038 47 242.286 -85.914 0.3
Origin.2 0.008 206.526 132.296 241.5 -93.366 0.356
Origin.3 0.009 220.556 139 244.333 -90 0.385
Origin.4 0.01 199.792 40.556 242.667 -98.531 0.431
Origin.5 0.011 178.626 16.333 226.265 -59.036 0.511
Origin.6 0.01 181.85 80.741 220.881 -73.301 0.45
Origin.7 0.011 194.434 124.333 236.062 -111.801 0.474
Origin.8 0.004 164.034 94.667 216.405 -98.13 0.145
Origin.9 0.004 165.333 98.111 220.833 -105.945 0.162
Origin.10 0.011 184.617 101.63 227.368 -98.13 0.461
Origin.11 0.006 189.275 97.889 223.181 34.992 0.254
Origin.12 0.014 194.941 124.778 220.291 -88.025 0.613
Origin.13 0.01 176.697 50.13 234.01 -87.138 0.442
Origin.14 0.013 206.549 118.889 241.13 -98.427 0.576
Origin.15 0.021 210.89 81.667 243.192 -88.698 0.941
Origin.16 0.01 197.519 116.111 233.467 -87.138 0.428
Origin.17 0.008 203.813 77.667 242.107 -90 0.37
Origin.18 0.007 186.006 14.63 224.281 -120.256 0.293
Origin.19 0.011 198.845 31.667 227.928 -50.528 0.467
Origin.20 0.003 157.851 82 213.307 -101.31 0.104
Origin.21 0.009 199.008 71.667 240.017 -96.009 0.414
Origin.22 0.01 184.385 89.111 224.455 -75.964 0.439
Origin.23 0.006 187.195 134.074 221.864 -94.764 0.257
Origin.24 0.014 198.052 122.963 242.608 -90 0.613
Origin.25 0.004 193.127 150.741 226.963 -119.745 0.178
Origin.26 0.004 149.792 21.333 207.333 -50.194 0.174
Origin.27 0.004 193.421 114.778 225.444 -38.66 0.141
Origin.28 0.006 161.417 102.055 199.241 -124.992 0.269
Origin.29 0.013 184.223 154.444 203.37 -90 0.57
Origin.30 0.01 202.754 160.852 225.382 -83.991 0.417
Mean 0.009 188.719 93.07 227.939 -85.167 0.388
SD 0.004 16.51 41.757 12.369 30.194 0.179
Min 0.003 149.792 14.63 199.241 -124.992 0.104
Max 0.021 220.556 160.852 244.333 34.992 0.941
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J 4
msnadoudulodromsaesndesganssal (Microscope)

nquaa0e1e  1duleariunsiSuiliedae NaoH 0%

0.03mm
0.05mm

0O.07mMmm

O. Tmm
0O.2mm
Label Area Mean Min Max Angle Length
NaOH_0%.1 0.004 139.881 83.889 167.44 -81.87 0.144
NaOH_0%.2 0.007 161.336 103.333 192.333 -123.69 0.306
NaOH_0%.3 0.005 151.244 66.778 203.487 -95.711 0.228
NaOH_0%.4 0.004 179.208 111.333 208.514 -75.964 0.186
NaOH_0%.5 0.004 187.182 161.556 209.382 12.529 0.192
NaOH_0%.6 0.005 165.98 94.519 190.593 -108.435 0.206
NaOH_0%.7 0.006 165.622 94.778 201.889  -116.565 0.253
NaOH_0%.8 0.004 146.227 71.667 180.721 -105.945 0.144
NaOH_0%.9 0.004 175.973 127 188.815  -110.556 0.184
NaOH_0%.10 0.004 134.262 61.296 173.3 -130.601 0.201
NaOH_0%.11 0.004 164.901 137.148 192.111 -90 0.17
NaOH_0%.12 0.004 148.568 38.667 198.833 23.199 0.165
NaOH_0%.13 0.004 168.454 66.111 203.236  -129.806 0.173
NaOH_0%.14 0.004 159.719 87.778 191.451 -135 0.18
NaOH_0%.15 0.003 147.751 80.111 182.295 -36.87 0.114
NaOH_0%.16 0.002 147.059 102.037 175.963 0 0.085
NaOH_0%.17 0.004 157.463 94.333 206.317 -45 0.15
NaOH_0%.18 0.005 173.653 29.333 217.495 -113.962 0.215
NaOH_0%.19 0.004 164.682 62 195.889 20.556 0.165
NaOH_0%.20 0.004 168.579 86.667 214.183 -129.806 0.161
NaOH_0%.21 0.004 168.12 98.778 215.619 -161.565 0.192
NaOH_0%.22 0.004 164.991 62.333 204.365  -129.806 0.15
NaOH_0%.23 0.004 151.006 46.444 186.38 -123.69 0.161
NaOH_0%.24 0.004 173.423 122 189.93 -71.565 0.192
NaOH_0%.25 0.004 153.561 55.259 207.638 -97.125 0.184
NaOH_0%.26 0.004 182.597 141.667 212.056 29.745 0.177
NaOH_0%.27 0.003 198.718 161.667 220.951 -116.565 0.126
NaOH_0%.28 0.007 180.856 146.778 207.331 -135 0.32
NaOH_0%.29 0.003 152.989 89.815 205 -128.66 0.13
NaOH_0%.30 0.006 158.254 50.889 214.025  -145.008 0.252
Mean 0.004 163.075 91.199 198.585 -88.425 0.184
SD 0.001 14.627 35.506 13.901 55.34 0.051
Min 0.002 134.262 29.333 167.44 -161.565 0.085
Max 0.007 198.718 161.667 220.951 29.745 0.32
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1 4
msnadoudulodromsaesndesganssal (Microscope)

nquilee1e  1duleariunsiSuiliedae NaoH 5%

O.03mm
OC.0O5mm

O. 07 mm
O.Tmm

O.2mm

Label Area Mean Min Max Angle Length
NaOH_5%.1 0.007 155.131 93.333 186.124 -59.744 0.289
NaOH_5%.2 0.009 148.089 64.667 194.027 -26.565 0.428
NaOH_5%.3 0.004 95.924 59 114368  -153.435 0.174
NaOH_5%.4 0.002 158.875 119.5 181.042 -45 0.09
NaOH_5%.5 0.002 146.233 104.667 169 14.036 0.087
NaOH_5%.6 0.003 151.788 117 169.24 -36.87 0.097
NaOH_5%.7 0.002 181.299 154.75 201.917  -108.435 0.067
NaOH_5%.8 0.001 182.472 169.833 198.75 -116.565 0.047
NaOH_5%.9 0.002 155.431 112 183.722 -71.565 0.064
NaOH_5%.10 0.003 160.619 116.667 208.917 -80.538 0.13
NaOH_5%.11 0.003 155.829 111.167 168.319 30.964 0.118
NaOH_5%.12 0.003 159.945 129.5 173.333 -30.964 0.12
NaOH_5%.13 0.002 148.72 94.167 179.469 26.565 0.08
NaOH_5%.14 0.002 154.889 138.333 166 18.435 0.067
NaOH_5%.15 0.003 135.214 111.333 156.387 21.801 0.1
NaOH_5%.16 0.005 149.102 58.667 180.574 10.305 0.227
NaOH_5%.17 0.002 131.49 86.333 163.458 -123.69 0.082
NaOH_5%.18 0.002 162.884 127.5 199.815 -146.31 0.067
NaOH_5%.19 0.002 154.985 61 221.083 -45 0.082
NaOH_5%.20 0.003 145.802 98.833 172.5 -99.462 0.116
NaOH_5%.21 0.001 197.028 182.583 212.333 -135 0.038
NaOH_5%.22 0.002 164.767 57.667 216.167  -104.036 0.087
NaOH_5%.23 0.003 156.419 71.5 206.204 0 0.116
NaOH_5%.24 0.003 150.941 95.833 177.39% 9.462 0.116
NaOH_5%.25 0.003 153.066 111.667 174.6 21.801 0.104
NaOH_5%.26 0.004 146.878 109.583 158.056  -130.601 0.194
NaOH_5%.27 0.004 159.348 93 193.609 -45 0.179
NaOH_5%.28 0.006 159.705 138.824 181.964 41.987 0.283
NaOH_5%.29 0.003 146.772 119.833 161.6 -68.199 0.108
NaOH_5%.30 0.002 139.648 90.75 173.843 -135 0.067
Mean 0.003 153.643 106.65 181.461 -52.221 0.127
SD 0.002 17.168 31.699 21.866 62.158 0.085
Min 0.001 95.924 57.667 114.368  -153.435 0.038
Max 0.009 197.028 182.583 221.083 41.987 0.428
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1 4
msnadoudulodromsaesndesganssal (Microscope)

nquiaee1e  1dulefariunmsiliuilysdie NaoH 10%

0. 03 Mmm
O0.05mm

O.07MmMmm
O. Tmm

O.2mm

Label Area Mean Min Max Angle Length
NaOH_10%.1 0.001 182.179 154.889 207.642 -123.69 0.063
NaOH_10%.2 0.001 136.901 110.222 162.407 18.435 0.053
NaOH_10%.3 0.002 161.863 80.444 217.222 -71.565 0.067
NaOH_10%.4 0.001 153.741 129.074 167 -45 0.035
NaOH_10%.5 0.002 203.143 161.407 226.778 0 0.075
NaOH_10%.6 0.001 172.657 113.667 216.893 -63.435 0.059
NaOH_10%.7 0.001 170.355 125.593 206.72  -108.435 0.05
NaOH_10%.8 0.002 150.456 52.333 214.278 -56.31 0.066
NaOH_10%.9 0.001 134.202 88.667 171.967 -56.31 0.059
NaOH_10%.10 0.001 168.151 81 216.975 -45 0.058
NaOH_10%.11 0.002 196.459 152 228.444 -71.565 0.067
NaOH_10%.12 0.001 171.115 134.111 199.156 -45 0.062
NaOH_10%.13 0.002 166.467 116 199.111 -63.435 0.067
NaOH_10%.14 0.002 159.933 123.111 189.5 -56.31 0.066
NaOH_10%.15 0.001 173.87 137.556 194.667 26.565 0.042
NaOH_10%.16 0.001 200.444 174.556 219.667 63.435 0.045
NaOH_10%.17 0.002 176.4 140.667 214.63 14.036 0.081
NaOH_10%.18 0.002 185.474 145.037 209.444 0 0.075
NaOH_10%.19 0.001 187.159 140 212.551 -123.69 0.059
NaOH_10%.20 0.001 172.057 137.667 206.835 -90 0.064
NaOH_10%.21 0.002 147.657 82.519 192.039 -135 0.102
NaOH_10%.22 0.001 140.033 105.778 170.35 14.036 0.064
NaOH_10%.23 0.001 147.861 135.333 160.605 45 0.058
NaOH_10%.24 0.001 185.114 170 200.938  -108.435 0.065
NaOH_10%.25 0.001 158.176 115.222 188.259 -18.435 0.062
NaOH_10%.26 0.002 214.511 177.333 232.111 -153.435 0.08
NaOH_10%.27 0.002 185.406 149.778 217.667 -45 0.075
NaOH_10%.28 0.001 161.079 117.074 187.136 -90 0.052
NaOH_10%.29 0.002 139.068 113.556 166.699 -36.87 0.099
NaOH_10%.30 0.002 202.106 190.333 211.074 -63.435 0.082
Mean 0.002 170.135 128.498 200.292 -49.628 0.065
SD 2.71E-04 21.354 31.892 20.676 54.869 0.015
Min 0.001 134.202 52.333 160.605  -153.435 0.035
Max 0.002 214.511 190.333 232.111 63.435 0.102
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J 4
msnadoudulodromsaesndesganssal (Microscope)

nquaaee1e  1duleariumsiliuilysdie NaoH 15%

0.03mm
0.05mm

0.07mm
O.Tmm

0O.2mm

Label Area Mean Min Max Angle Length
NaOH_15%.1 0.002 166.61 102.292 201.562 -33.69 0.075
NaOH_15%.2 0.001 181.014 177.833 184 -45 0.032
NaOH_15%.3 0.002 157.141 95.083 205.537 -101.31 0.097
NaOH_15%.4 0.002 133.113 24.417 203.694 -90 0.065
NaOH_15%.5 0.002 129.562 97 156.556 -45 0.051
NaOH_15%.6 0.001 161.823 140.125 175.417 -26.565 0.043
NaOH_15%.7 0.001 118.208 97.333 129.458  -116.565 0.041
NaOH_15%.8 0.002 182.161 155.021 199.806 -135 0.06
NaOH_15%.9 0.002 151.183 88.333 189.194  -161.565 0.065
NaOH_15%.10 0.002 142.653 77.417 183.443  -161.565 0.083
NaOH_15%.11 0.002 132.137 106.667 152.796 -26.565 0.053
NaOH_15%.12 0.002 150.768 117.833 179.724 -33.69 0.078
NaOH_15%.13 0.002 158.234 111.333 187.25 -146.31 0.064
NaOH_15%.14 0.002 168.219 110.25 201.458  -161.565 0.067
NaOH_15%.15 0.001 106.014 92.125 127 -135 0.042
NaOH_15%.16 0.002 159.899 123.208 189.5 -56.31 0.063
NaOH_15%.17 0.002 160.367 102.167 197.213  -104.036 0.065
NaOH_15%.18 0.002 113.264 81.833 132.542 -45 0.05
NaOH_15%.19 0.002 156.995 129.167 177.759 -71.565 0.061
NaOH_15%.20 0.002 157.301 137.708 167.333 -45 0.061
NaOH_15%.21 0.002 149.076 125.583 168.278 -56.31 0.069
NaOH_15%.22 0.001 183.342 168.125 203.318 -45 0.049
NaOH_15%.23 0.001 172.873 160.083 180.333 -63.435 0.043
NaOH_15%.24 0.002 136.354 109.125 162 -45 0.064
NaOH_15%.25 0.002 171.06 151.25 192.818 -123.69 0.071
NaOH_15%.26 0.002 162.451 123.75 183.528 -123.69 0.051
NaOH_15%.27 0.002 193.339 162.542 211.833  -108.435 0.062
NaOH_15%.28 0.002 160.453 117.417 193.63 -123.69 0.065
NaOH_15%.29 0.002 144.581 108.25 171.812 -90 0.075
NaOH_15%.30 0.002 105.231 45.625 150.81 -45 0.053
Mean 0.002 152.181 114.63 178.653 -85.518 0.061
SD 2.87E-04 22.623 34.191 23.059 44.967 0.014
Min 0.001 105.231 24.417 127  -161.565 0.032
Max 0.002 193.339 177.833 211.833 -26.565 0.097
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1 4
msnadoudulodromsaesndesganssal (Microscope)

nqualee1e  1dulefariumsiliuilysdie NaoH 20%

- 0.03MmMmMm

0.05mm

0.07mm

. Tmm

0.2mm

Label Area Mean Min Max Angle Length
NaOH_20%.1 0.002 140.275 76.833 191.792  -116.565 0.085
NaOH_20%.2 0.002 148.16 131.75 164.389 -135 0.06
NaOH_20%.3 0.002 123.097 93 146.5  -108.435 0.061
NaOH_20%.4 0.002 160.827 116.667 190.469 -90 0.056
NaOH_20%.5 0.002 134.753 96.778 158.605 26.565 0.053
NaOH_20%.6 0.002 166.381 138.778 191.082 -63.435 0.063
NaOH_20%.7 0.002 133.642 106 149.099 -135 0.055
NaOH_20%.8 0.001 116.756 99.963 125.639 -45 0.041
NaOH_20%.9 0.002 108.747 85 122.481 0 0.057
NaOH_20%.10 0.002 145.607 112.556 182.481 33.69 0.08
NaOH_20%.11 0.001 124.272 94.778 140.704 -45 0.051
NaOH_20%.12 0.002 112.315 78.667 131.786 -45 0.057
NaOH_20%.13 0.002 139.972 97.889 164.222 63.435 0.055
NaOH_20%.14 0.001 149.673 142.556 158.315 -63.435 0.035
NaOH_20%.15 0.002 151.009 120.444 175.642 -71.565 0.06
NaOH_20%.16 0.002 119.674 96.37 139.424 0 0.057
NaOH_20%.17 0.001 129.741 110.444 141 -26.565 0.047
NaOH_20%.18 0.002 160.734 125.63 184.444 -63.435 0.057
NaOH_20%.19 0.002 142.595 76.444 187.333 -45 0.06
NaOH_20%.20 0.002 161.111 140.778 178.621 33.69 0.057
NaOH_20%.21 0.002 131.435 78.778 161.432 -71.565 0.064
NaOH_20%.22 0.002 127.704 90.111 148.519 45 0.065
NaOH_20%.23 0.001 142.185 118 172.926 63.435 0.051
NaOH_20%.24 0.002 106.878 69.185 146.778  -108.435 0.076
NaOH_20%.25 0.002 140.87 114.037 164.815 -90 0.063
NaOH_20%.26 0.001 104.312 70.778 122.519 -26.565 0.041
NaOH_20%.27 0.002 160.244 132.407 176.481 -135 0.055
NaOH_20%.28 0.002 155.895 126.185 177 -90 0.056
NaOH_20%.29 0.002 141.356 99 172.025 -71.565 0.06
NaOH_20%.30 0.002 143.364 123.667 163.679 -135 0.055
Mean 0.002 137.453 105.449 161.007 -50.525 0.058
SD 2.43E-04 17.429 21.811 21.028 60.946 0.01
Min 0.001 104.312 69.185 122.481 -135 0.035
Max 0.002 166.381 142.556 191.792 63.435 0.085
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1 4
msnadoudulodromsaesndesganssal (Microscope)

nquiieee  dulelariumsiSuiliedae msediudule 10 wid

O0.03Mmm
O0.05mm

0. 07mm
O.Tmm

C.Z2mm

Label Area Mean Min Max Angle Length
Mechanical 10M.1 0.003 217.426 187.333 239.544 63.435 0.134
Mechanical 10M.2 0.002 203.072 184 220.4  -111.801 0.108
Mechanical 10M.3 0.002 199.958 180.667 216.021 -45 0.078
Mechanical 10M.4 0.004 218.645 188.75 234.417 -90 0.15
Mechanical 10M.5 0.002 192.772 158.5 217.733 -36.87 0.094
Mechanical 10M.6 0.003 150.822 117.833 170.942 -59.036 0.121
Mechanical 10M.7 0.006 192.391 130.167 213.051 -50.711 0.284
Mechanical 10M.8 0.005 163.066 96.667 181.054 -26.565 0.21
Mechanical 10M.9 0.003 183.506 130 198.714  -116.565 0.13
Mechanical 10M.10 0.007 197.423 132.167 214346  -104.931 0.313
Mechanical 10M.11 0.006 177.583 130.5 195.131 -8.13 0.275
Mechanical 10M.12 0.003 203.96 145 240.476 -98.13 0.143
Mechanical 10M.13 0.003 156.938 79.167 186.75 0 0.14
Mechanical 10M.14 0.006 195.656 137.833 216.207 14.931 0.301
Mechanical 10M.15 0.004 209.105 145.667 242.815 -110.556 0.177
Mechanical 10M.16 0.004 168.75 46.333 209.83 -130.601 0.186
Mechanical 10M.17 0.003 200.991 162.333 216.229 45 0.127
Mechanical 10M.18 0.004 155.976 108.167 190.083 -23.962 0.192
Mechanical 10M.19 0.002 152.521 89.5 204.125 -63.435 0.085
Mechanical 10M.20 0.003 153.827 129 169.429 0 0.13
Mechanical 10M.21 0.003 180.976 113.333 222.417 -90 0.11
Mechanical 10M.22 0.003 202.554 123.5 235.262 -26.565 0.13
Mechanical 10M.23 0.004 189.912 95.833 217.25 -150.255 0.161
Mechanical 10M.24 0.002 195.017 171.5 209.733 -101.31 0.104
Mechanical 10M.25 0.002 183.86 148.333 212.16  -116.565 0.098
Mechanical 10M.26 0.006 210.438 140.5 230.497 41.987 0.269
Mechanical 10M.27 0.004 190.676 88.068 227.782 -82.875 0.171
Mechanical 10M.28 0.002 192.811 158.833 212.033 11.31 0.104
Mechanical 10M.29 0.002 186.06 145.333 211.611 108.435 0.054
Mechanical 10M.30 0.002 160.469 54 212.9 126.87 0.1
Mean 0.004 186.239 130.627 212.298 -41.063 0.156
SD 0.001 20.075 37.057 19.079 71.063 0.07
Min 0.002 150.822 46.333 169.429 -150.255 0.054
Max 0.007 218.645 188.75 242.815 126.87 0.313
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J 4
msnadoudulodromsaesndesganssal (Microscope)

nquiiees  dulelarumsiSuiliedae msesdiudule 15 wid

line
— ——0.03mm
0.05mm
0.07mm
0. Tmm
0.2mm
Label Area Mean Min Max Angle Length
Mechanical 15M.1 0.003 158.54 110.833 201.778 -80.538 0.122
Mechanical 15M.2 0.004 162.168 65.667 203.88 -63.435 0.184
Mechanical 15M.3 0.002 135.523 66.333 179.198 -36.87 0.086
Mechanical 15M.4 0.002 154.817 129.917 167.833 33.69 0.072
Mechanical 15M.5 0.003 179.029 164 194.037 -68.199 0.121
Mechanical 15M.6 0.004 188.861 172.667 205 -45 0.17
Mechanical 15M.7 0.003 179.672 153.167 207.722 36.87 0.114
Mechanical 15M.8 0.002 162.444 84 214 -26.565 0.058
Mechanical 15M.9 0.004 188.32 130.667 214.141  -129.806 0.158
Mechanical 15M.10 0.002 193.417 178.667 205.75 -56.31 0.072
Mechanical 15M.11 0.002 191.116 165.583 210.713 -56.31 0.064
Mechanical 15M.12 0.002 154.042 60.667 214.208 -90 0.07
Mechanical 15M.13 0.002 150.189 95.167 191.193 59.036 0.108
Mechanical 15M.14 0.003 205.667 190.167 223.667 -80.538 0.122
Mechanical 15M.15 0.001 186.042 171.667 205.875 -90 0.041
Mechanical 15M.16 0.002 211.492 193.167 228.833 -45 0.078
Mechanical 15M.17 0.002 221.19 205.833 234.903 -45 0.099
Mechanical 15M.18 0.002 224.569 214.167 231 -63.435 0.054
Mechanical 15M.19 0.002 181.527 118.333 219.458 -33.69 0.078
Mechanical 15M.20 0.002 152.158 74.333 202.25 -63.435 0.081
Mechanical 15M.21 0.004 192.036 130.167 219.067 -95.711 0.201
Mechanical 15M.22 0.002 175.125 114.583 202.333 -90 0.1
Mechanical 15M.23 0.002 188.088 121.333 224.917 -71.565 0.073
Mechanical 15M.24 0.002 184.222 145 210.333 -90 0.1
Mechanical 15M.25 0.002 170.567 61 217.253 -45 0.106
Mechanical 15M.26 0.002 184.467 128.333 230 -75.964 0.082
Mechanical 15M.27 0.005 171.582 89.667 194.512 -142.125 0.222
Mechanical 15M.28 0.002 162.427 103.333 198.507  -104.036 0.092
Mechanical 15M.29 0.003 190.823 169.167 198.917 0 0.12
Mechanical 15M.30 0.003 157.112 139.512 176.881 -90 0.13
Mean 0.003 178.574 131.57 207.605 -58.298 0.106
SD 8.49E-04 21.32 44.895 16.13 45.404 0.044
Min 0.001 135.523 60.667 167.833 -142.125 0.041
Max 0.005 224.569 214.167 234.903 59.036 0.222
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J 4
msnadoudulodromsaesndesganssal (Microscope)

nquiieee  duleariumsiSuiliedae msediudule 20 wii

O3 MmMmm
.O5SMmm

O7Mmm
- ITmm

2mm

00000

Label Area Mean Min Max Angle Length
Mechanical 20M.1 0.003 182.084 106.167 210.852 -63.435 0.118
Mechanical 20M.2 0.002 155.354 70 197.958 -63.435 0.073
Mechanical 20M.3 0.002 141.239 62.133 193.767 101.31 0.093
Mechanical 20M.4 0.001 214.185 182.667 230.13 -90 0.046
Mechanical 20M.5 0.003 148.007 92.083 172.321  -105.945 0.135
Mechanical 20M.6 0.002 144.542 96.833 182.667 -56.31 0.071
Mechanical 20M.7 0.002 157.534 125.5 181.693 -14.036 0.082
Mechanical 20M.8 0.002 160.217 124.167 180.296 -51.34 0.116
Mechanical 20M.9 0.001 187.954 130.333 220.87 -45 0.051
Mechanical 20M.10 0.002 182.561 77.333 217.333 -45 0.097
Mechanical 20M.11 0.002 204.772 168 222.833 -68.199 0.094
Mechanical 20M.12 0.003 168.615 116.833 203.864  -122.005 0.164
Mechanical 20M.13 0.002 176.113 131.5 213.083 56.31 0.071
Mechanical 20M.14 0.003 164.438 90 190.762 0 0.118
Mechanical 20M.15 0.003 171.58 53.333 208.976  -120.964 0.119
Mechanical 20M.16 0.001 164.681 125.667 191.148 -18.435 0.049
Mechanical 20M.17 9.91E-04 183.819 176.25 191.542 -135 0.029
Mechanical 20M.18 0.002 177.578 112.667 211.2 -116.565 0.086
Mechanical 20M.19 0.002 132.452 6.667 181.889 -135 0.109
Mechanical 20M.20 0.002 175 147.333 190.167 -80.538 0.112
Mechanical 20M.21 0.001 161.104 123.25 193.25 -90 0.055
Mechanical 20M.22 0.002 203.579 145.583 229.042 -90 0.064
Mechanical 20M.23 0.002 175.518 146.167 192.833 -30.964 0.104
Mechanical 20M.24 9.91E-04 168.5 127.333 206.167 -63.435 0.041
Mechanical 20M.25 0.002 179.422 143.667 208.933 -68.199 0.098
Mechanical 20M.26 0.002 123.839 97 152.958 -78.69 0.102
Mechanical 20M.27 0.002 171.981 110.083 205.99 -90 0.064
Mechanical 20M.28 0.001 155.778 113 183 -18.435 0.057
Mechanical 20M.29 0.001 138.812 89 171.25 -123.69 0.061
Mechanical 20M.30 0.002 138.876 73.667 188.94 0 0.082
Mean 0.002 167.005 112.141 197.524 -60.9 0.085
SD 5.58E-04 21.443 37.959 18.127 54.581 0.031
Min 9.91E-04 123.839 6.667 152.958 -135 0.029

Max 0.003 214.185 182.667 230.13 101.31 0.164
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@10619 1dule)a 1Al (NaOH) 5%

sample  Maximum Load Extension at Break Elongation

(cN) (mm) (%)

1 211.47 2.15 8.60
2 204.61 1.60 6.40
3 72.40 1.50 6.01
4 142.49 1.00 4.00
5 153.04 1.20 4.80
6 65.78 6.17 24.67
7 106.67 1.55 6.20
8 109.92 1.30 5.20
9 127.13 1.35 5.40
10 183.04 1.25 5.00
11 55.05 1.15 4.60
12 214.86 1.85 740
13 152.57 1.30 5.20
14 117.79 1.40 5.60
15 165.13 2.10 8.40
16 117.85 0.75 3.00
17 232.74 0.95 3.80
18 260.49 1.10 4.40
19 203.26 1.90 7.60
20 14451 2.86 11.46
21 271.25 0.95 3.80
22 75.39 1.35 5.40
23 55.15 2.90 11.60
24 224.46 2.15 8.60
25 160.34 0.70 2.80
26 64.05 2.76 11.05
27 178.49 0.70 2.80
28 243.02 1.15 4.60
29 61.48 1.10 4.40
30 96.86 0.85 3.40
Average 147.28 1.63 6.54
s.d 65.62 1.05 4.21

U19331U ASTM D3822 - 01 Standard Test Method for Tensile Properties of Single Textile Fibers

JLULNANOV 25 AAWAT ANVISINATO 30 TAAWAT/UT VUIA Load Cell 10 N
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Wafﬂi‘V]ﬂﬁ@UﬁWﬂWﬁ%ﬂllﬁﬁﬁﬂﬂlﬂﬂl’gujﬂ

@10619 1duler)a 1Al (NaOH) 10%

sample  Maximum Load Extension at Break Elongation

CcN) (mm) (%)

1 350.40 9.95 39.80
2 72.51 245 9.82
3 217.12 115 4.60
4 124.80 1.00 4.00
5 217.53 115 4.60
6 75.49 4.10 16.40
7 88.01 1.35 5.40
8 190.18 1.40 5.60
9 173.87 0.30 1.20
10 203.65 1.35 5.40
11 47.85 115 4.60
12 227.24 2.65 10.60
13 111.16 5.80 23.20
14 69.65 1.29 5.17
15 58.43 2.57 10.27
16 153.19 144 5.78
17 147.07 1.05 4.20
18 208.21 1.05 4.20
19 83.61 0.95 3.80
20 174.15 0.70 2.80
21 85.50 0.90 3.60
22 181.58 1.40 5.60
23 117.31 1.20 4.80
24 295.67 0.95 3.80
25 128.58 0.75 3.00
26 140.01 1.00 4.00
27 134.75 115 4.60
28 37.17 155 6.20
29 69.57 1.60 6.40
30 85.54 0.75 3.00
Average 136.10 1.80 7.21
sd 74.58 1.88 7.54

U133 1U ASTM D3822 - 01 Standard Test Method for Tensile Properties of Single Textile Fibers

A a < a Aa
TEYTNATDY 25 UAANAT AN INATOD 30 mamm/m’ﬁ YU1A Load Cell 10 N
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Wafﬂi‘V]ﬂﬁ@UﬁWﬂWﬁ%ﬂllﬁﬁﬁﬂﬂlﬂﬂl’gujﬂ

@10619 1duler)a 1Al (NaOH) 15%

sample Maximum Load  Extension at Break Elongation
cN) (mm) )

1 56.91 2.25 9.00
2 62.68 1.55 6.20
3 167.10 3.30 13.20
4 137.76 1.48 5.92
5 49.25 0.85 340
6 286.71 1.45 5.80
7 75.71 2.00 8.00
8 55.64 2.85 11.40
9 35.70 1.02 4.08
10 172.44 2.15 8.60
1 57.51 221 8.84
12 153.04 124 4.96
13 183.04 1.90 7.60
14 92.78 2.30 9.20
15 182.55 1.15 4.60
16 48.53 6.20 24.80
17 100.62 2.85 11.40
18 179.05 9.15 36.60
19 73.17 2.60 10.40
20 161.90 2.55 10.20
21 2754 1.02 4.08
22 351.97 1.93 7.72
23 231.85 1.20 4.80
24 108.45 2.25 9.00
25 214.00 1.85 7.40
26 188.36 1.70 6.80
27 250.95 1.95 7.80
28 165.13 115 4.60
29 255.25 12.20 48.80
30 87.45 1.75 7.00
Average 135.04 2.60 1041
sd 82.97 244 9.77

UIMT314 ASTM D3822 - 01 Standard Test Method for Tensile Properties of Single Textile Fibers

JLULNANOV 25 AAWAT ANVISIMATO 30 TAAWAT/UT VUIA Load Cell 10 N
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Wafﬂi‘V]ﬂﬁ@UﬁWﬂWﬁ%ﬂllﬁﬁﬁﬂﬂlﬂﬂl’gujﬂ

@10619 1duler)a 1Al (NaOH) 20%

sample MaximumLoad  Extension at Break Elongation

(cN) (mm) (%)

1 68.79 1.52 6.10
2 93.86 1.10 4.40
3 76.34 1.85 7.40
4 137.76 1.75 7.00
5 99.84 5.15 20.60
6 113.64 2.80 11.20
7 67.79 791 31.63
8 72.14 2.05 8.20
9 33.25 1.89 7.56
10 96.55 1.05 4.20
11 343.85 340 13.60
12 109.04 0.80 3.20
13 213.00 3.15 12.60
14 176.15 2.75 11.00
15 171.81 1.70 6.80
16 223.24 2.65 10.60
17 332.05 14.50 58.00
18 133.22 1.65 6.60
19 129.79 1.95 7.80
20 34.97 4.75 19.00
21 126.87 4.35 17.40
22 208.20 4.05 16.20
23 75.89 0.90 3.60
24 193.90 1.75 7.00
25 51.79 1.25 5.00
26 61.15 4.70 18.80
27 70.24 1.85 7.42
28 210.83 1.95 7.80
29 117.89 1.40 5.60
30 294.84 15.15 60.60
Average 130.56 3.39 13.56
sd 83.44 3.48 13.92

U1MT314 ASTM D3822 - 01 Standard Test Method for Tensile Properties of Single Textile Fibers

A a < a Aa
TEYTNATDY 25 UAANAT AN INATOD 30 mamm/m’ﬁ UYU1A Load Cell 10 N
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Wafﬂi‘V]ﬂﬁ@UﬁWﬂWﬁ%ﬂllﬁﬁﬁﬂﬂlﬂﬂl’gujﬂ

% 1 9 a A 4 =
AIDYN l’s’f‘LlGl,EJ‘IJ‘ﬂ IDLWINA 4 V1T 10 UIN

sample  Maximum Load Extension at Break Elongation

(cN) (mm) (%)

1 78.57 0.40 1.60
2 84.87 1.05 4.20
3 47.86 0.79 3.17
4 7127 0.45 1.80
5 78.72 0.40 1.60
6 87.76 0.55 2.20
7 202.74 0.75 3.00
8 169.58 0.70 2.80
9 71.55 0.77 3.08
10 343.95 2.55 10.20
11 311.95 0.70 2.80
12 230.24 0.60 240
13 28.65 0.89 3.56
14 27.11 0.70 2.80
15 52.57 2.40 9.60
16 27.91 0.75 3.00
17 35.92 0.79 3.17
18 100.93 0.70 2.80
19 45.58 0.90 3.60
20 3111 0.78 311
21 274.94 0.55 2.20
22 127.91 0.40 1.60
23 174.64 0.50 2.00
24 52.30 0.90 3.60
25 37.88 4.30 17.20
26 106.98 0.60 240
27 49.31 0.99 3.95
28 183.61 0.65 2.60
29 102.16 0.50 2.00
30 135.99 0.70 2.80
Average 102.45 0.92 3.69
s.d 87.38 0.80 3.20

U19331U ASTM D3822 - 01 Standard Test Method for Tensile Properties of Single Textile Fibers

FLULNANOV 25 AAWAT ANVISIMATO 30 TAAWAT/UT VUIA Load Cell 10 N
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Wafﬂi‘V]ﬂﬁ@UﬁWﬂWﬁ%ﬂllﬁﬁﬁﬂﬂlﬂﬂl’gujﬂ

% 1 9 a A 4 =
AIDYN l’s’f‘LlGl,EJ‘IJ‘ﬂ ADLWINA 4 VT 15 UIMN

sample  Maximum Load Extension at Break Elongation

(cN) (mm) ()

1 39.30 5.35 21.40
2 54.62 0.90 3.60
3 34.48 0.81 3.26
4 30.88 0.77 3.06
5 67.42 483 19.34
6 185.44 0.70 2.80
7 75.25 0.95 3.80
8 82.02 0.68 2.73
9 104.10 0.50 2.00
10 12.12 2.89 11.57
1 80.34 2.20 8.80
12 155.47 0.55 2.20
13 176.48 0.45 1.80
14 112.56 0.45 1.80
15 57.62 1.37 5.50
16 108.93 0.35 1.40
17 47.39 1.05 4.20
18 14.13 0.75 3.00
19 78.45 0.75 3.00
20 53.58 0.72 2.86
21 116.62 1.10 4.40
22 104.65 0.70 2.80
23 45.86 0.70 2.80
24 109.04 0.35 1.40
25 90.05 0.65 2.60
26 57.07 2.99 1194
27 49.97 0.75 3.00
28 28.23 0.72 2.88
29 7174 1.65 6.60
30 177.61 1.10 4.40
Average 78.16 1.26 5.03
sd 47.17 1.23 4.93

U1MT31U ASTM D3822 - 01 Standard Test Method for Tensile Properties of Single Textile Fibers

JLULNAAOV 25 VAAWAT ANVISIMATO 30 TAAWAT/UT VLA Load Cell 10 N
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Wafﬂi‘V]ﬂﬁ@UﬁWﬂWﬁ%ﬂllﬁﬁﬁﬂﬂlﬂﬂl’gujﬂ

o 1 axt A 4 =\
a0619 1dulora TiFana 4 115 20 Ui

sample MaximumLoad  Extension at Break Elongation
(CcN) (mm) (%)

1 145.39 0.55 2.20
2 112.68 0.55 2.20
3 58.58 0.90 3.60
4 55.17 0.79 3.16
5 93.71 0.60 240
6 51.16 1.00 4.00
7 36.16 181 7.24
8 60.30 0.98 3.92
9 80.54 0.80 3.20
10 3164 3.95 15.80
11 42.26 2.35 9.40
12 37.39 3.65 14.60
13 90.96 1.30 5.20
14 71.08 0.70 2.80
15 55.98 0.80 3.20
16 46.10 0.95 3.80
17 27.81 4.92 19.68
18 58.75 0.93 3.72
19 115.18 0.70 2.80
20 99.03 0.65 2.60
21 87.18 0.68 2.72
22 62.75 0.87 348
23 52.10 0.93 3.72
24 109.47 0.70 2.80
25 26.44 3.87 15.48
26 104.59 0.50 2.00
27 52.28 0.98 3.92
28 145.58 0.60 240
29 72.37 0.88 3.52
30 119.58 0.76 3.04
Average 73.41 1.32 5.29
s.d 33.68 118 4.73

U1MT31U ASTM D3822 - 01 Standard Test Method for Tensile Properties of Single Textile Fibers

FLULNANOV 25 AAWAT ANVISIMATO 30 TAAUAT/UT VUIA Load Cell 10 N
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Application Note ag%n

Company / Department

Ch1 MAG: 500 x __ H\: 451 kV D: 5.1 mm }—wL‘
Name: Achasma macrocheilos Griff (Original)
Date:3/30/2017 11:10:21 AM

Image size:318 x 238 Mag:500x HV:15.1kV

cps/eV

] K
€l

K
e —
3 4 5
keV
1 Date:3/30/2017 11:11:27 AM  HV:15.1kV Puls th.:2.04kcps

2 Date:3/30/2017 11:13:03 AM  HV:15.1kV Puls th.:3.07kcps

Mass percent (%)

Spectrum C 0 Mg Al Si K Fe
1 26.99 38.12 0.28 - 33.53 1.08 =
2 42.00 46.30 0.25 1.58 8.72 0.77 0.38

Mean value: 34.50 42.21 0.26 1.58 21.12 0.92 0.38
Sigma: 10.61 5.78 0.02 0.00 17.54 0.22 0.00
Sigma mean: 7.51 4.09 0.01 0.00 12.41 0.16 0.00

3/30/2017 1. Page
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Application Note sggn

Company / Department

cps/ev

Spectrum: 1

E1l AN Series unn. C norm. C Atom. C Error (1 Sigma)

[wt.%] [wt.%] [at.%] [wt.%]
C 6 K-series 12.68 26.99 38,33 2.05
O 8 K-series 17.91 38.12 40.64 2,89
Mg 12 K-series 0.13 0.28 0.19 0.04
Si 14 K-series 15.75 33.58 20.36 0.68
K 19 K-series 0.51 1.08 0.47 0.05

3/30/2017 Page2/2
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Application Note

Company / Department

—— .

Ch1 MAG: 500 x __HV: 1 WE: 5.3 mm - 2
Name: Achasma macrocheilos Griff (NaOH-0%
Date:3/30/2017 11:30:25 AM

Image size:318 x 238Mag:500xHV:15.1kV
_cps/eV

)

»
w0

Ca

2
)

w
o

w
n
[N FRREE FNEE SUNTE EWNEE FE

N
v

2.0

15

1.0

0.5
Ca

0.0 e e A

0 1 2 3 4
keV
1 Date:3/30/2017 11:30:55 AM  HV:15.1kV Puls th.:1.07kcps

2 Date:3/30/2017 11:32:33 AM  HV:15.1kV Puls th.:0.96kcps

Mass percent (%)

Spectrum (s O Mg Ca
1 54.89 44.65 - 0.47
2 55.50 42.80 0.34 1.37

Mean value: 55.19 43.72 0.34 0.92
Sigma: 0.43 1.31 0.00 0.64
Sigma mean: 0.31 0.93 0.00 0.45

3/30/2017

1. Page
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Application Note

Company / Department

an
o)

w w » s
o in o in

I AN RN A S A A A A WA

~
in

~
=)

-
wu

1.0

0.5

0.0

Spectrum: 1

El AN Series

unn.

C Error
3]

(1 Sigma)
[wt.%]

C 6 K-series
0O 8 K-series
Ca 20 K-series

Total:

3/30/2017

100.

2

C norm.

L %] [wt.
89 54
65 44
.47 0
00 100

C Atom.
%] [at.
89 61
65 37
47
00 100

Page2/3
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el
in

g
=]

-
n
o

1.0

0.0

Spectrum: 2

E1 AN Series

C 6 K-series
0O 8 K-series
Mg 12 K-series
Ca 20 K-series

Total:

Mg
1 2
unn. C norm
[wt.%] [wt
55.50 55
42.80 42,

0.34 0

.57 1
100.00 100

Ca
T T T _\*I T T T T T T [ T
5 7

keV
C Atom. C Error (1 Sigma)
. %] [at.%] [wt.%]
50 62.92 7.09
80 36.42 6.05
.34 0.19 0.05
.37 0.46 0.09

00 100.00

Page 3/3
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Application Note

Company / Department

JCh1 MAG: 500 x  HV:15.0 kV __ WD: 4.8 mm

Name: Achasma macrocheilos Griff (NaOH-5%)
Date:3/30/2017 11:49:09 AM

Image size:318 x 238Mag:500xHV:15.0kV

BROKER
(<O

cps/eV
4.5
4.0
3.5
3094 |

E Ca
254 €
2.0

15

1.0

0.5

0.0

1 Date:3/30/2017 11:49:40 AM  HV:15.0kV Puls th.:0.79kcps
2 Date:3/30/2017 11:50:56 AM  HV:15.0kV Puls th.:0.74kcps

Mass percent (%)

Spectrum s O Mg Ca
1 52.87 46.55 - 0.58
2 52.00 43.28 0.47 4.26

Mean value: 52.43 44.91 0.47 2.42
Sigma: 0.62 2.32 0.00 2.60
Sigma mean: 0.44 1.64 0.00 1.84

3/30/2017

1. Page
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Application Note B

Company / Department

cps/ev

» »
=) n

w
w

N
0

g
=)

w
o
PO Vg T T IO WO W A S T MV A 0 6 IO O I T

[
wv

1.0

0.5

0.0

Spectrum: 1

E1l AN Series unn. C norm. C Atom. C Error (1 Sigma)

[wt.%] [wt.%] [at.$] [wt.%]
C 6 K-series 52.87 52.87 60.09 7.33
O 8 K-series 46.55 46.55 39572 Tuflf
Ca 20 K-series 0.58 0.58 0.20 0.07

Total: 100.00 100.00 100.00

3/30/2017 Page2/3
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BRUKER
cps/eV
45{
4.0
3.5
3.0
1 ca
254 €
2.0
1.5
] o}
1.0
0.5
Mg -
0.0 ||||r|“\_!l\|r T
0 1 2 3 4 5 7
keV
Spectrum: 2
El1 AN Series unn. C norm. C Atom. C Error (1 Sigma)
[wt.%] [wt.%] [at.%] [wt.%]
C 6 EK-series 52.00 52.00 60.47 7.08
O 8 K-series 43.28 43.28 37.78 6.57
Mg 12 K-series 0.47 0.47 0.27 0.07
Ca 20 K-series 4.26 4.26 1.48 0.19
Total: 100.00 100.00 100.00

Page 3/3
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Application Note ag%n

Company / Department

20 pm
)

Ch1 MAG: 1000 x _HV:150kV _ WD:4

Name: Achasma machei/os Griff (NaOH-10%
Date:3/30/2017 12:11:47 PM
Image size:318 x 238Mag:1000xHV:15.0kV

_cps/eV

w w » »
=] n =] n
[EENE ANTNE SNEWE FSENTH FRWEE N

N
w

- N
n o
oQ

=
o
O

0.5

0.0 e

keV

1 Date:3/30/2017 12:12:15 PM  HV:15.0kV Puls th.:0.92kcps
2 Date:3/30/2017 12:13:53 PM  HV:15.0kV Puls th.:0.75kcps

Mass percent (%)

Spectrum G O Ca
1 56.67 41.66 1.68
2 53.43 44.17 2.40

Mean value: 55.05 42.91 2.04
Sigma: 2.29 1.78 0.51
Sigma mean: 1.62 1.26 0.36

3/30/2017 1. Page
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Application Note

Company / Department

cps/eV

Ind W W P »
n o in o n
PN NI IS AN S NS ANATE T A AT NN ATl AT AN AN AT

I
=]

-
wu

Iy
=]

0.5

0.0 ey = R

Spectrum: 1

El AN Series unn. C norm. C Atom. C Error (1 Sigma)

[wt.%] [wt.%] [at.%] [wt.%]
C 6 K-series 56.67 56.67 64.07 7.50
0O 8 K-series 41.66 41.66 35.36 6.27
Ca 20 K-series 1.68 1.68 0.57 0.11

3/30/2017

Page 2/3



94

BRU
cps/ev

4.5

4.0

3.5

3.0

2.5

20 e

- &
1.5
Ca
T T T ‘\..AI T T T | T T T [ T
5 7
kev
Spectrum: 2
El1 AN Series unn. C norm. C Atom. C Error (1 Sigma)
[wt.%] [wt.%] [at.%] [wt.%]
C 6 K-series 53.43 53.43 61.20 7.77
O 8 K-series 44.17 44,17 37.98 7.29
Ca 20 K-series 2.40 2.40 0.82 0.15
Total: 100.00 100.00 100.00

Page 3/3
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Application Note %n

Company / Department

20 pm
)

Ch1 MAG: 1000 X HV- 15.0 WO: 4.6

Name: Achasma macrcheilos Griff (NaOH-15%
Date:3/30/2017 12:33:53 PM
Image size:318 x 238Mag:1000xHV:15.0kV

ES

_cps/eV
8:3

w

N

1 Date:3/30/2017 12:34:34 PM  HV:15.0kV Puls th.:1.22kcps
2 Date:3/30/2017 12:36:18 PM  HV:15.0kV Puls th.:0.77kcps

Mass percent (%)

Spectrum (05 (o] Mg Si Ca
1 60.77 39.23 = - -
2 57.90 40.92 0.37 0.44 0.38

Mean value: 59.34 40.07 0.37 0.44 0.38
Sigma: 2.03 1.20 0.00 0.00 0.00
Sigma mean: 1.44 0.85 0.00 0.00 0.00

3/30/2017 1. Page
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Application Note BRGRER

Company / Department

y cps/eV
8

Y

w

Spectrum: 1

El AN Series unn. C norm. C Atom. C Error (1 Sigma)

[wt.%] [wht.%] [at.%] [wt.%]
C 6 K-series 60.77 60.77 67.36 7.24
0 8 K-series 39.23 39.23 32.64 5.20

3/30/2017 Page 2/3
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97

Spectrum: 2

E1 AN Series

C 6 K-series
0O 8 K-series
Mg 12 K-series
Si 14 K-series
Ca 20 K-series

Mg  Si Ca
T I T T fk T ! T T T T I T T T I
1 2 3 4 6
keV
unn. C norm. C Atom. C Error (1 Sigma)
[wt.%] [wt.%] [at.$%] [wt.%]
57.90 57.90 64.99 i 52
40.92 40.92 34.47 6.00
0.37 0.37 0.20 0.06
0.44 0.44 0.21 0.06
0.38 0.38 0.13 0.05
100.00 100.00 100.00

Total:

Page 3/3
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Application Note s&%n

Company / Department

50 pm
)

Ch1 MAG: 500 x

Name: Achasma cheilos Griff (NaOH-20%
Date:3/30/2017 1:49:00 PM
Image size:318 x 238Mag:500xHV:15.0kV

1 Date:3/30/2017 1:49:45 PM HV:15.0kV Puls th.:1.07kcps
2 Date:3/30/2017 1:51:10 PM HV:15.0kV Puls th.:0.88kcps

Mass percent (%)

Spectrum s (o] Ca
1 57.88 4185 0.217
2 57.19 42.46 0.35

Mean value: 57.54 42.15 0.31
Sigma: 0.49 0.43 0.06
Sigma mean: 0.35 0.31 0.04

3/30/2017 t. Page
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Application Note a%n

Company / Department

cps/eV
o &
[

5
a—
3

1 o
2_
1

] Cal
0 T LN B | T T \-l I LN | T T L T T 1T | L T T T

0 1 2 3 4 6 8

Spectrum: 1

El1 AN Series unn. C norm. C Atom. C Error (1 Sigma)

[wt.%] [wt.%] [at.%] [wt.%]
C 6 K-series 57.88 57.88 6d.76 7.31
0O 8 K-series 41.85 41.85 35.15 5.91
Ca 20 K-series 0.27 0.27 0.09 0.05

Total: 100.00 100.00 100.00

Page 2/3
3/30/2017



100

BRUKER
cps/eV

6—
5

1| ca
4*_ c
3
2

] (o]
1

b Ca
0- T I T T T LI | T T L I T L 1 T T T T T LI | T T

0 1 2 3 8

Spectrum: 2

El1 AN Series unn. C norm. C Atom. C Error (1 Sigma)

[wt.%] [wt.3%] [at.$%] [wt.%]
C 6 K-series 57.19 57.19 64.14 7.39
0O 8 K-series 42.46 42.46 35.75 6.15
Ca 20 K-series 0.35 0.35 0.12 0.05

Page 3/3
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Application Note B%n

Company / Department

Ch1 MAG: 500 x _ H\V: 150 kV WD: 5.3 mm }-—"U—&—«I
Name: Achasma macrocheilos Griff (Mc-10m)
Date:3/30/2017 2:12:07 PM
Image size:318 x 238Mag:500xHV:15.0kV

cps/eV

|
4 [

K

G

K Ga
B e B e ) e JBE N B s  se  ay m
3 4 5 6 7
keV
1 Date:3/30/2017 2:12:38 PM HV:15.0kV Puls th.:1.16kcps

2 Date:3/30/2017 2:14:18 PM HV:15.0kV Puls th.:1.02kcps

Mass percent (%)

Spectrum 55 0 Mg % K Ca
1 54.32 42.96 0.30 0.55 0.48 1.40
2 54.53 44.47 - 0.39 =: 061

Mean value: 54.42 43.71 0.30 0.47 0.48 1.01
Sigma: 0.15 1.07 0.00 0.11 0.00 0.56
Sigma mean: 0.11 0.76 0.00 0.08 0.00 0.40

3/30/2017 1. Page
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Application Note a%n

Company / Department

cps/eV

Spectrum: 1

El1 AN Series wunn. C norm. C Atom. C Error (1 Sigma)

[wt.%] [wt.%] [at.%] [wt.%]
C 6 K-series 54.32 54.32 62.07 6.73
0O 8 K-series 42.96 42.96 36.85 5.78
Mg 12 K-series 0.30 0.30 0.17 0.05
Si 14 K-series LS5 0.55 0.27 0.06
K 19 K-series 0.48 0.48 0.17 0.05
Ca 20 K-series 1.40 1.40 0.48 0.09

Total: 100.00 100.00 100.00

3/30/2017 Page 2/3
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BRUKER
cps/eV
5
1 &
4
3_
ca
T ] T T l““l [ T T T T I T T T T I T T T T !
3 4 5 6 7
keV

Spectrum: 2

El AN Series unn. C norm. C Atom. C Error (1 Sigma)

[wt.%] [wt.%] [at.%] [wt.%]
C 6 K-series ©54.53 54.53 61.78 7.22
O 8 K-series 44.47 44 .47 37.83 6.48
Si 14 K-series 0.39 0.39 0.19 0.06
Ca 20 K-series 0.61 0.61 0.21 0.07

Total: 100.00 100.00 100.00

Page 3/3
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Application Note aggn

Company / Department

: 150 kV__WD: 4.5 mm }_MLi
Name: Achasma macrocheilos Griff (Mc-15m)
Date:3/30/2017 2:41:03 PM

Image size:318 x 238Mag:500xHV:15.0kV

_cps/eV

w H w [} N o
[ETUN I VIR IN AU S T VU U N AV U AU T A A A SO |

N

[

1 Date:3/30/2017 2:41:47 PM HV:15.0kV Puls th.:2.14kcps
2 Date:3/30/2017 2:42:57 PM HV:15.0kV Puls th.:1.20kcps

Mass percent (%)

Spectrum G o Mg Si K Ca
1 43.44 39.09 0.22 16.26 0.46 0.53
2 60.92 37.25 0.33 0.74 0.76

Mean value: 52.18 38.17 0.27 16.26 0.60 0.65
Sigma: 12.36 1.30 0.08 0.00 0.20 0.16
Sigma mean: 8.74 0.92 0.06 0.00 0.14 0.11
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Spectrum: 1

E1 AN Series unn. C norm. C Atom. C Error

(wt.$] [wt.%] [at.$]

(1 sSigma)

[wt.

%]

C 6 K-series 28.99 43 .44 54,20
0O 8 K-series 26.09 39.09 36.61

Mg 12 K-series 0.15 0.22 0.14
S5i 14 K-series 10.85 16.26 8.67
K 19 K-series 0.31 0.46 0.18
Ca 20 K-series 0.36 0.53 0.20
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Spectrum: 2

El AN Series wunn. C norm. C Atom. C Error (1 Sigma)
1

[wt.% [wt.%] [at. %] [wt.%]
C 6 K-series 60.92 60.92 68.06 7.72
O 8 K-series 37.25 37.25 31.25 5.51
Mg 12 K-series 0.33 0.33 0.18 0.06
K 19 K-series 0.74 0.74 0.25 0.07
Ca 20 K-series 0.76 0.76 0.26 0.07

Total: 100.00 100.00 100.00
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Name: acrocheilos Griff (Mc-20m)
Date:3/30/2017 3:07:13 PM

Image size:318 x 238Mag:500xHV:15.0kV

cps/eV
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1 Date:3/30/2017 3:08:12 PM HV:15.0kV Puls th.:0.58kcps
2 Date:3/30/2017 3:10:51 PM HV:15.0kV Puls th.:0.96kcps

Mass percent (%)

Spectrum e o] Mg Si K Ca
1 57.46 39.69 0.38 0.69 0.63 1.17
2 38.36 46.24 = - - 15.40

Mean value: 47.91 42.96 0.38 0.69 0.63 8.29
Sigma: 13.51 4.63 0.00 0.00 0.00 10.07
Sigma mean: 9.55 3.28 0.00 0.00 0.00 7.12
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Spectrum: 1

Fl AN Series unn. C norm. C Atom.
[at.

[wt.%]

[wt.

%]

C Error

(1 Sigma)

[wt.

%]

C 6 K-series 57.46
0O 8 K-series 39.69
Mg 12 K-series 0.38
Si 14 K-series 0
K 19 K-series 0.63
Ca 20 K-series 1
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Spectrum: 2

El1 AN Series unn. C norm. C Atom. C Error (1 Sigma)

[wt.%] [wt.%] [at.%] [wt.%]
C 6 K-series 23.02 38.36 49.37 3.05
0O 8 K-series 27.76 46.24 44 .68 3.84
Ca 20 K-series 9..25 15.40 5.94 0.32
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Fuitdediaagng 12 fiquieu 2560
Fuilsreauna 20 fquneu 2560

Aaage* wwaglad (%)** wliwaglas (%)** antlu (%)**
Yn (Uni) 46.93+1.10 31.62:+0.19 21.45+0.22
yn (na) ;30.55+0.97 ' 28.27+1.44 19.19+0.64
U (1Adl) 42.26+3.24 30.11+2.01 19.81+0.93
aman (Un#) 47.15+2.06 36.45+0.19 22.3240.86
AN (na) 41.91+1.17 30.34+0.58 16.34+0.41
avan () 35.24+2.72 27.22+1.16 19.89+0.28

v
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Fmseilalawagladldds acid chlorite mu3Zuas Browing (1963); wagladlyis TAPPI (1999)
Tunsinsey; Antiuld3s TAPPI (2002)
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