Appendix Experimental Data

Table 1 General information including age, leaf area, photosynthesis, fresh weight, and stomata number of 8 ornamental plants.

) Age Leaf area Photosynthesis Fresh weight (g) Stomata number
Plant species ) )
(month) (cm?) (FV/Fm) shoot root total n/cm
S. aureus 2 149.67+25.5°¢  0.81+0.01° 10.44+1.86*°  3.38+0.87°  13.82+2.45° 3750+901°°
C. seifrizii 1 110+10*° 0.79+0.02° 4.63+0.13° 1.68+0.23°  6.31+0.22*°  5917+382°
S. trifasciata 2 97.67+25.42° 0.57+0.29%" 31.4+17.58° 8.06+4.06"° 39.47+14.5° 1167+382°
P. domesticum 3 180+0.00° 0.8+0.00° 14.3242.77*P°  11.4+0.70%° 2572+3.21°  4667+191°
D. sanderiana 3 131.67+25.07*°  0.45+0.04 18.22+3.73°%  4.68+0.08*° 22.9+3.77°°  10583+1134°
. ebarbata 3 240+36.06" 0.74+0.01°¢ 25.93+6.02°%¢  12.18+3.68° 38.11+6.68" 184444509
M. acuminata 2 128.67+24.85*"  0.84+0.05° 10.3742.02*°  4.38+2.26° 14.74+35*"  6083+505
E. aureum 2 135+22.27%" 0.78+0.03° 7.69+1.19%° 2.27+0.51°  9.96+1.7° 3750+250"°

Data are list as average + SD for three replications. Duncan’s multiple range tests with 95% confident level was used to classify the group of
data. Values in the same column with the superscripted same letter are not significantly different.
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Table 2 Dilution of benzene concentration for calibration carve preparation.

Benzene concentration (ppm) Peak Area
1 2054
5 8913
10 19784
20 39754
30 58902
40 79771
50 98408
60 y = 0,0005x
R? =0.99977
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Figure 1 Standard carves of dilution of benzene concentration related with peak area.



Table 3 Benzene removal (ug) of 8 ornamental plants under indoor growing condition at 4 — 72 hours.

Benzene removal (ug)

Plant species

4 h 6 h 8 h 24 h 48 h 72h
S. aureus 143.42+41.65°  124.16+79.47°  128.59+45.95°¢  347.98+40.97° 301.4423.28° 313.39+17.06°
C. seifrizii 143.25+97.04*  194.67+50.74 330.1+88.14°  392.54+108.17°  434.74+52.43°  492.85+46.64°
S. trifasciata 117.79+84.24*  11554+40.36°  98.14+85.26*°  381.59+119.48°  437.75+110.71°  746.86+93.83%¢
P. domesticum 353.31+59.69" 373.6+88.11¢  343.53+87.16%"  323.53+77.1° 456.46+54.02°  444.38+34.35°
D. sanderiana 303.18+723.98°  296.72+85.74%%  433.31+58.94"  613.96+68.39  777.46167.65°  843.72+171.66"
. ebarbata 46.34+0.00° 214.2+4115.77°¢  302.74124.7%°  499.34+33.42°  457.87+69.56°  632.65+157.37°
M.acuminata 75.3+29.11° 377.16+£102.94°  223.15+97.5%¢ 493.25+81.4°  481.61+66.159°  688.71+156.05°
E. aureum 87.1+55.24° 2.76+4.79° 22.62+30° 125.88+50.53 403.85+5.57°  485.76+12.26"

Data are list as average + SD for three replications. Duncan’s multiple range tests with 95% confident level was used to classify the group of
data. Values in the same column with the superscripted same letter are not significantly different.
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Table 4 Benzene removal (umole) of 8 ornamental plants under indoor growing condition at 4 — 72 hours.

Plant species

Benzene removal (umole)

4h 6h 8h 24 h 48 h 72 h
S. aureus 1.84+0.53% 1.59+1.02° 1.65+0.59"¢ 4.46+0.52° 3.86+0.30° 4.01+0.22°
Z. Zamifolia 1.83+1.24% 2.49+0.65° 4.23+1.13° 5.03+1.39° 5.57+0.67" 6.31+0.60°
C. seifrizii 1.51+1.08° 1.48+0.52" 1.26+1.09%° 4.89+1.53° 5.61+1.42° 9.56+1.20%4
S. trifasciata 4.52+0.76" 4.78+1.13¢ 4.40+1.12%" 4.14+0.99" 5.84+0.69" 5.69+0.44°
P. domesticum 3.88+0.93° 3.80+1.10%¢ 5.55+0.75' 7.860.88° 9.95+0.87¢ 10.80+2.20¢
D. sanderiana 0.59+0.00% 2.74+1.48"¢ 3.88+1.60%¢ 6.39+0.43° 5.86+0.89° 8.10+2.02°
I. ebarbata 0.96+0.37° 4.83+1.32¢ 2.86+1.25%¢ 6.32+1.04° 6.17+0.85° 8.82+2.00°
M.acuminata 1.12+0.712 0.04+0.06° 0.29+0.38° 1.61+0.65° 5.17+0.07° 6.22+0.16°

Data are list as average = SD for three replications. Duncan’s multiple range tests with 95% confident level was used to classify the group of

data. Values in the same column with the superscripted same letter are not significantly different.
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Table 5 Benzene removal (pg/cm?) of 8 ornamental plants under indoor growing condition at 4 — 72 hours.

Plant species

Benzene removal (p,g/cmz)

4h 6h 8h 24 h 48 h 72h

S. aureus 0.96+0.28%" 0.86+0.31" 0.86+0.31%" 2.32+0.27° 2.01+0.16° 2.09+0.11°
C. seifrizii 1.30+0.88"° 1.77+0.46° 3.00+0.80° 3.57+0.98° 3.95+0.48° 4.48+0.42°°
S. trifasciata 1.14+0.82° 1.12+0.39° 0.95+0.83° 3.69+1.16° 4.27+1.07° 7.23+0.91%¢
P. domesticum 1.96+0.33%¢ 2.08+0.49%¢ 1.91+0.48%¢ 1.8+0.43" 2.54+0.3*" 2.47+0.19°
D. sanderiana 2.3+0.55" 2.25+0.65%%¢ 3.29+0.45° 4.66+0.52° 5.90+0.51¢ 6.41+1.30"
|. ebarbata 0.19+0.00° 0.89+0.48" 1.26+0.52°¢ 2.08+0.14° 1.91+0.29° 2.64+0.66°
M.acuminata 0.58+0.23*° 2.92+0.8° 1.73+0.76° 3.82+0.63¢ 3.73+0.51° 5.34+1.21°
E. aureum 0.65+0.41%" 0.02+0.04° 0.17+0.22° 0.93+0.37° 2.99+0.04° 3.60+0.09"

Data are list as average + SD for three replications. Duncan’s multiple range tests with 95% confident level was used to classify the group of
data. Values in the same column with the superscripted same letter are not significantly different.
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Table 6 Benzene remaining (ppm) in the chamber after treatment by D. sanderiana
classifying by growing condition at 1% cycle

Cycle 1

Day 0 Day 1 Day 2 Day 3 Day 5 Day 7
24 h light 20.00+0.00 17.70+0.25 12.65+0.97 7.73+0.45 5.59+0.26  0.00+0.00
24 h dark 20.00+0.00 16.93+0.36 13.60+1.11 12.98+0.99 10.86+0.19  0.00+0.00
Controlin 24 h
light condition ~ 20.00£0.00 19.48+0.43 20.56+0.85 19.49+0.33 19.29+0.29 19.00+0.00
Control in 24 h
dark condition  20.00+0.00 19.40+0.52 19.63+0.26 19.90+0.26 19.38+0.44 19.23+0.27

Data are list as average = SD for three replications.

Table 7 Benzene remaining (ppm) in the chamber after treatment by D. sanderiana
classifying by growing condition at 2™ cycle

Cycle 2

Day 8 Day 9 Day 10 Day 11 Day 13 Day 15
24 h light 20.00+0.00 13.40+0.26 9.43+1.76  6.83%0.88  3.45+0.41  0.00+0.00
24 h dark 20.00£0.00 16.49+0.35 12.39+0.16 12.46+0.34 10.49+0.15 10.29+0.13
Controlin 24 h
light condition  20.00£0.00 21.31+0.35 20.41+0.50 20.19+0.07 18.81+0.67 19.19+0.07
Controlin 24 h
dark condition  20.00+0.00 20.40+0.54 19.61+0.64 19.25+0.12 19.49+0.07 19.86+0.12

Data are list as average = SD for three replications.

Table 8 Benzene remaining (ppm) in the chamber after treatment by D. sanderiana
classifying by growing condition at 3" cycle

Cycle 3

Day 16 Day 17 Day 18 Day 19 Day 21 Day 23
24 h light 20.00£0.00 10.66+0.17  7.33+0.40 3.98+0.45 0.00+0.00  0.00+0.00
24 h dark 20.00£0.00 17.64+0.43 14.43+0.35 12.44+0.96 10.50+0.41  9.36+0.90
Controlin 24 h
light condition ~ 20.00+0.00 21.33+0.43 21.01+0.28 20.52+0.37 20.49+0.23 20.24+0.19
Controlin 24 h
dark condition  20.00+0.00 20.89+1.16 20.60+0.24 20.33+0.19 20.20+0.13 20.22+0.01

Data are list as average = SD for three replications.

Table 9 Benzene remaining (ppm) in the chamber after treatment by D. sanderiana
classifying by growing condition at 4™ cycle

Cycle 4

Day 24 Day 25 Day 26 Day 27 Day 29 Day 31
24 h light 20.00+ 10.51+053 7.87+0.55 4.33+0.29  0.00+0.00  0.00+0.00
24 h dark 20.00+ 17.41+0.51 13.25+0.13 11.33+1.10 10.50+0.15 10.18+0.06
Controlin 24 h
light condition 20.00+ 22.33+0.21 21.07+1.61 20.57+0.35 19.67+0.58 20.03+1.25
Controlin 24 h
dark condition 20.00+ 20.57+0.50 20.27+0.01 20.20+0.12 20.31+0.18 20.49+0.32

Data are list as average = SD for three replications.



Table 10 The ratio of benzene uptake by wax and stomata of D. sanderiana at dayl — day3.

pmole Percent
Day 1 Wax extraction from 130 cm2 sized leaves of D. sanderiana ~ 2.50+0.29  31.81
Stomata from 130 cm2 sized leaves of D. sanderiana 5.36+0.29  68.19
Day 2 Wax extraction from 130 cm2 sized leaves of D. sanderiana ~ 3.25+0.02  32.68
Stomata from 130 cm2 sized leaves of D. sanderiana 6.70+0.02  67.32
Day 3 Wax extraction from 130 cm2 sized leaves of D. sanderiana ~ 4.59+0.38  46.17
Stomata from 130 cm2 sized leaves of D. sanderiana 5.36+£0.38  53.83

Data are list as average = SD for three replications.
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Table 11 Benzene remaining (ppm) in the chamber after adsorption by wax of D. sanderiana classifying by quantity of wax at dayl —

day7.
Leaf area
Control 65 cm? 131 cm? 260 cm?
Day 0 20.00+0.00 20.00+0.00 20.00+£0.00 20.00+0.00
Day 1 20.00%1.38 16.19+1.49 16.08+0.51 12.00+£0.49
Day 2 20.00x0.47 16.07+0.58 14.90+0.03 11.71+0.36
Day 3 20.00x0.06 15.63+0.83 12.79+0.59 11.17+£0.53
Day 5 20.00+0.65 15.15+0.87 12.64+0.08 10.35+0.61
Day 7 20.01+1.33 13.77+1.09 11.53+0.28 8.41+2.02

Data are list as average = SD for three replications.
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Table 11 Benzene remaining (ppm) in the chamber after adsorption by leaf, grinded leaf, and wax of D. sanderiana at 0 — 168 hours.

Time
0h 24 h 48 h 72 h 120 h 168 h

260 cm2 dry leaf of D.sanderiana 20.00£0.00 18.73+0.09 18.05£0.30 15614043 13.23:039  12.90+0.18
260 cm2 fresh leaf of D.sanderiana 20.00£0.00 19.30£0.43 17.50+0.09 15.150.51 14.90£0.30  13.32+0.54
Z\r’:‘: extraction from 260 cm2 of leaf  ,, 10,000 16.08£051 14.90+0.03 12.79+0590 12.64+0.08  11.53+0.28
Grinded 260 cm2 dry leaf of 20.00£0.00 17.33+1.15 15.67+0.58 15.46£0.87 10.77+0.74  9.54+0.33
D.sanderiana

Control 20.00£0.00 20.01#0.10 20.004£0.17 20.00£0.14 19.0040.12  19.20+0.33

Data are list as average = SD for three replicas.
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Table 12 Dilution of benzene concentration for calibration carve preparation.

Benzene concentration (ppm) Peak hight
0 0
0 0
0 0

50 538.7
50 536.8
50 590.7
50 565.5
50 604.2
50 641.6
100 1304.4
100 1258.5
100 1338.1
100 1349.2
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Figure 5 Standard carves of dilution of benzene concentration related with peak height.



Table 13 Benzene remaining (ppm) in the chamber after adsorption by 22 plant leaf materials at day 0 — 3.

Plant species

0 1 2 3
H. rubescens 20.00+0.00 19.74+0.00 19.734£0.01 19.68+0.08
C. hystrix 20.00+0.00 17.81+0.09 17.51+2.50 17.36+0.76
M. paradisiaca 20.00+0.00 17.41+0.57 15.63+0.94 15.68+0.33
M. indica 20.00+0.00 17.80+0.99 17.83+1.02 18.05+0.88
C. meter 20.00+0.00 19.59+0.05 18.92+0.15 18.97+0.01
L. inermis 20.00+0.00 18.91+0.05 18.21+1.04 17.29+0.25
C. odorata 20.00+0.00 18.66+0.07 18.39+0.38 18.17+0.07
C. siamea 20.00+0.00 18.99+0.10 18.67+0.32 17.80+0.05
B. villea 20.00+0.00 19.03+0.11 18.31+0.09 17.97+0.34
L. chinensis 20.00+0.00 19.06+0.17 16.86+0.07 13.26+0.60
C. grandis 20.00+0.00 18.67+0.53 18.75+0.65 18.09+0.09
D. picta 20.00+0.00 16.92+0.07 15.47+0.05 14.44+0.07
A. atlas 20.00+0.00 19.00+0.11 14.98+0.13 15.09+0.06
P. longifolia 20.00+0.00 18.18+0.26 17.71+0.13 17.30+0.15
A. aureum 20.00+0.00 16.85+0.18 15.81+0.16 14.57+0.16
F. religiosa 20.00+0.00 16.95+0.03 16.98+0.12 14.74+0.32
L. macrocarpa 20.00+0.00 16.86+0.16 16.38+0.01 13.54+0.25
A. scholaris 20.00+0.00 17.24+0.15 15.91+0.11 14.09+0.47
A. andraeanum 20.00£0.00 16.40+1.35 16.39+0.06 16.44+0.13
P. indicus 20.00+0.00 16.01+0.72 15.40+0.81 14.88+1.25
D. sanderiana 20.00+0.00 16.84+1.34 15.40+0.47 15.41+0.81

Data are list as average + SD for three replicas.
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Table 13 Composition of fatty acid of 8 selected plant leaf material.

RT Fatty acid D.picta A.aureum C.siamea A.scholaris D.sanderiana L. Macrocarpa P.longifolia M. paradisiaca  logKow
16,82 ~Qctanoicacid or 2.47 0.00 0.00 0.00 0.00 1.79 6.30 0.00 3.05
Decanoic acid
17.95 Dodecanoic acid 3.57 0.00 0.00 0.00 7.31 0.00 5.82 0.00 4.60
20.38  Tetradecanoic acid 5.90 8.06 29.32 0.00 25.54 26.07 27.56 3.70 6.11
21.71  Pentadecanoic acid 14.74 15.40 0.00 0.00 9.04 0.00 0.00 19.86 6.47
23.28  Hexadecanoic acid 24.59 30.46 49.74 0.00 15.24 23.03 27.16 21.36 7.17
25.24  Heptadecanoic acid 14.10 0.00 5.81 0.00 0.00 5.42 0.00 0.00 7.45
27.11  Alpha.-Linoleic acid 17.88 22.32 0.00 81.36 27.18 43.69 17.72 16.62 6.46
27.70  Octadecanoic acid 16.74 23.77 15.14 18.64 15.69 0.00 15.43 38.46 7.94
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Table 14 Dilution of benzene concentration for calibration carve preparation.

99

Concentration (ppm) Peak area
0 0
0 0
0 0
17 140
17 133
17 107
34 280
34 266
34 214
300 -
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Figure 13 Standard carves of dilution of benzene concentration related with peak

height.



Table 15 The percentage of benzene adsorption efficiency of leaf materials from 6 selected plant species.

Time (h)

6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102 108 114 120 126 132 138 144 150 156

D.sa 881 708 935 828 825 8.3 783 834 794 825 873 835 835 770 871 700 571 249 893 105 183 248 00 00 00 00
nderi  5+8. 749. 94, 7+1 34#3. 0#6. 7+1 545, 9+1. 0+9. 1+4. 8+2. 8+2. 3+9. 3+7. 74#8. 4+0. 7+l +34 446, 4+1 5#8. 0+0 0+0 0+0 00
ana 26 12 17 6.08 94 93 4.87 49 78 29 04 90 90 25 83 56 53 3.02 5 97 8.69 62 .00 .00 .00 .00
D.pic 786 826 676 687 854 845 777 847 767 724 883 803 803 858 721 658 488 220 238 731 731 883 00 00 00 0.0
ta. 0+1 145, 243, 1+3. 447. 6%l 7+1 4+1 1+1 5+7. 3+4. 3+7. 3+7. 1+1 442, 4+0. 3#0. 5#1 8+1l. 56 +56 1.0 O0+0 0+0 00 0x0
1.91 73 43 25 94 0.00 6.27 252 492 73 39 78 78 3.48 40 97 21 6.48 42 1 1 7 .00 .00 .00 .00

E reli 487 631 559 448 637 554 676 574 569 411 742 553 553 602 480 607 511 388 368 324 217 032 00 00 00 00
gibza 6+1. 5+7. 6+9. 3+2. 945, 01 449. 8+0. 0+3. 6+1. 9+2. 4+2. 442, 2+6. 9+2. 0#5. 31 1+4. 646, 7+5. 8+l +0.3 0+0 00 0+0 00
11 24 17 96 50 0.34 59 70 79 98 42 93 93 08 35 75 1.62 19 21 55 1.92 9 .00 .00 .00 .00

Lma 450 537 585 457 704 480 766 619 550 603 714 745 745 688 622 439 257 368 504 126 100 110 00 32 00 0.0
croca 2+2. 0+7. 442, 943, 245, 32 549, 4+6. 1+0. 3+1. 442, 4+0. 4+0. 3%l 0+1 24#1. 9+3. #11. +3.8 2+0. O0+1. 04#6. 0+0 540 0+0 040
rpa 49 35 26 41 47 2.32 18 81 67 11 97 93 93 3.08 164 18 08 74 5 79 31 05 .00 .00 .00 .00
Asch 820 719 855 758 887 612 664 587 598 714 826 872 872 790 794 536 685 710 710 621 169 000 00 00 00 0.0
ollaris 39, 6+2. 94, 71 5+1  3+8. 445, 7+#1  14#0. 3+6. 246. 3+4. 3+4. 516, 1+7. 5+4. 7+l  049. 31 3+1 440, 00 00 0+0 00 00
08 33 90 217 853 11 44 0.83 75 04 34 69 69 66 12 32 3.26 57 091 198 67 0 .00 .00 .00 .00

Aau 829 769 773 816 845 632 8.2 770 833 605 779 797 797 8.7 744 656 729 792 617 300 266 000 00 00 00 0.0
réum 4+6. 6+6. 1+1 248, 9+1 9+7. 7+#1  1+2. 342 9+4. 548, 7+5. 745, 6x7. 514, 0%2 3+1 1+1 442, 0+1. 3#0. 00 00 0+0 00 00
94 38 1.22 73 0.85 72 0.33 69 2.14 45 77 88 88 73 77 3.02 041 490 28 02 29 0 .00 .00 .00 .00

00T
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Table 16 Dilution of benzene concentration for calibration carve preparation.

Benzene concentration (ul/0.5ml) Peak area
0 0
0 0
0 0
1 999889
1 999863
1 999000
2 1999976
2 2065097
2 1999999
2500000 -
2000000 -
1500000 - y = 1E+06x - 3753.8
R?=0.9995
1000000 -
500000 -
0 T T T T 1
0.5 1 1.5 2 2.5
-500000

Figure 14 Standard carves of dilution of benzene concentration related with peak
height.



Table 17 The benzene removal percentage of biofilter with P.putida inoculation classifying by packing beads from various plant leaf materials.

Time (day)
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
9.5
S}L‘?ﬁié’ﬁi‘id with 96 04 100 132 194 38 59 202 716 305 101 141 000 17 15 815 0.0 3+2 130 100 120
P.putida 8+3 3+2 0+1. 2+1. +12. #6.3 2+0 +22 0.1 +05 4+0. 0+1. +26 00 4+1 +42 0+1 34 85 0+2 05
' 79 81 64 80 68 3 52 5 9 0 88 49 9 65 .04 3 03 1 25 341 25
Cassava-bead 55. 71. 37. 14. 3L 26. 35.
immobilized with 56+ 37+ 65.0 627 704 415 77+ 452 561 601 609 329 205 26+ 49+ 451 83+ 51+ 279 30.0 350
P.putida 23 48 3#6. 1+1 5#1 0+1. 3.1 8+3. 4+2 9+2 643, 7+3. 1+1 51 3.0 7+2. 37 24 548. 0+2. 048
' 4 0 85 829 118 86 6 01 0.28 6.21 62 89 455 0 5 01 6 4 42 44 42
A.aUreum cassava- 68. 86. 70. 54. 71. 47. 32.
bead immobilized 85+ 71+ 100. 100. 100. 100. 46+ 852 87.0 100. 100. 56.8 465 37+ 65+ 785 05+ 60+ 345 33.0 350
with P.putida 26 47 00+ 00+ 00+ 00+ 65 4+0. 2+1 00+ 00+ 7+1 8+4. 91 31 941 22 08 62 0+0. 02
' 0 6 0.00 0.00 0.00 0.00 5 00 6.00 0.00 0.00 4.44 o7 2 5 8.63 1 2 1.73 82 1.73
A.scholaris 70.  89. 64. 51.  69. 46.  43.
cassava-bead 00+ 80+ 100. 100. 100. 100. 13+ 828 88.7 100. 100. 634 487 64+ 68+ 86.2 64+ 72+ 499 440 50.0
immobilized with 22 97 00+ 00+ 00+ OO+ 78 8tl 2+6. 00+ 00+ 3+3 8+1 30 35 241 15 55 2+1. 045. 0#1.
P.putida 7 5 0.00 0.00 0.00 0.00 1 525 47 0.00 0.00 274 299 8 7 177 2 8 92 58 92
35. 28. 12. 16.
A.aureum cassava- 09+ 00+ 250 21.0 260 240 00+ 130 110 204 114 208 027 17 15 815 00 80+ 225 0.00 0.00
bead 37 24 0+3. 0+4. 0+2. 0+7. 1.1 047. 0+7. 44 5+2, 8+4. +85 0+0 4+1 +42 0+1 35 +11. £35 #11.
2 5 28 39 75 91 7 51 96 6 70 13 8 65 .04 3 03 0 55 0 55
43.  21. 12.
A.scholaris 29+ 81+ 220 220 200 200 00+ 130 150 124 047 025 329 17 15 815 0.0 3.9 0.00 0.00 0.00
cassava-bead 37 42 0+4. 0+3. 0+1. 0+1. 29 0+5. 0+8. 0#6. 0.7 +04 +12 0+0 4+1 +42 0+1 649 +20. +9.2 0.0
4 5 08 03 95 72 0 27 20 06 9 3 0 65 .04 3 03 20 34 0 0

40}



103

16
* glass bead immobilized with P.putida

197 cassava-bead immobilized with P.putida X

y = 0.4482x + 1.5869

12 A aureum cassava-bead immobilized with P.putida R*=0.70423
E . . - . . v =0.5039x + 1.2691
B 10 * A.scholaris cassava-bead immobilized with P.putida * ORE=(.82471
-& x
& * A.aureum cassava-bead X A
4§ _ .
o 8 A scholaris cassava-bead L vy =0.2723x + 0.8419
= R =0.71047
2 %}
E 5]
E ¥ =0.0747x - 0.0517
£ a4 R*=0.46763
=0.0117x + 02186
2 R*=0.05144
= v =0.0425x +0.1031
“r & R2=0.15707
0 F=—ere . ¥ 3 —— e
0 5 10 15 20 25

Loading rate (g/'m3/h)

Figure 15 The relationship between elimination capacities (g/m®h) and loading rate
(g/m®h) of 4 phases benzene removal by biofilter with various packing
bead from different plant leaf materials.

16

* plass bead immobilized with P.putida
14 ® cassava-bead immobilized with P.putida

Aaureum cassava-bead immebilized with P.putida y=0.6035x + 1.094
—_ * A.scholaris cassava-bead immobilized with P.putida R*=0.87114
= 12 X -
= A.aureum cassava-bead _ _
'E‘ Acscholaris cassava-bead ¥ =0.5972x + 1.033
= R*=10.85501
— 10
:'E.
Li
o
E 8
= ¥ =0.2573x + 1.08%94
£ 5 R*=0.55109
£
E . y=0.0619x + 0.0212
e R*=041021
¥ =0.0336x = 0.1575
2 R*=0.10204
y=0.021x + 0.2101
0 R*=0.10723

a 2 4 ] 8 10 12 14 16 18
Loading rate (g/m3/h)

Figure 16 The relationship between elimination capacities (g/m%h) and loading rate
(g/m®h) of 3 phases benzene removal by biofilter with various packing
bead from different plant leaf materials.



Table 18 The benzene removal percentage of biofilter with P.putida inoculation classifying by various supporting medium.

Time (day)
1 2 3 4 5 6 7 8 o 10 11 12 13 14 15 16 17 18 19 20

maureum cassavabead goas 5200 8390 TS T2 seor [0 7610 8571 D120 6659 5981 5500 5981 5000 6659 o3 5500 5981 5000

mc thP.p +444 TS0 #1830 £180 #129 ;49 0220 558 g5 09 g5 199p 1852 1962 4228 4752 LM g5y 102 2.8
(minimum medium) 0 0 2 6 28 3 2
paureum cassavabead 6959 7160 7560 5219 5348 3663 0i 5549 8250 4236 oi0o S00) 012 3O 4500 212 30T S92 5707 4500
\'A'IT;E(;)' ized with P.putida (sterile 575 4550 4840 001 036 +0.27 s tl22 625 xla4 T Tt BRSO TS p1gp o TS SO 4108 4232
A.aureum cassava-bead ge7y 1000 1000 1000 1000 o, 852 8702 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
immobilized with P.putida o7 0:00 0:00 0:00 0:00 (000 40, +160 0100 000 000 000 000 000 0:00 0:00 0:00 0:00 0:00 0200
(enrichment medium) - 0 0 0 0 - 00 0 0 0 0 0 0 0 0 0 0 0 0 0
A.scholaris cassava-bead gogo 1000 1000 1000 1000 ., .. 828 oo, 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
immobilized with P.putida ooy 0:00 0:00 0:00 0:00 o0S 85 992 0100 0:00 0500 000 0:00 0600 0:00 0:00 0:00 0:00 0:00 0:00
(enrichment medium) - 0 0 0 0 - 25 - 0 0 0 0 0 0 0 0 0 0 0 0
A-SCh‘k’)'F’I‘.r 'Sgas?fr:";‘;be?% T4 s0s2 8L Eﬁ'ggg g\fg 1613242 gff 57.76 f(l"ozg 5871 7006 74.66 filog 7366 4800 68.06 69.00 3(1)108 4400  48.02
immobrlized wrth = putida 0472 672 T FSe =4 =t 4556 U0 4903 +9.95 +8.09 - 4709 456 #6.95 +8.09 - +8.09 +6.56
(minimum medium) 0 7 0 2 56 4 5 9
fg&g%'ﬁ{;igﬁf‘ﬁ’?bi?%a terile 7241 e 22312 5812 5850 3334 O 5317 6165 fifg 6378 5102 4900 5162 3300 5200 5232 5007 5002 34.10
s P 759 *122 32 yo5 1070 1604 0 141 #2257 3% 1305 4360 395 1436 +141 395 1445 3485 360 +150

v0T
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Appendix Calculation Data
Calculation of quantity of plant used for home or office

From the experiment, 130 cm 2 D. sanderiana can remove 70% of 20 ppm benzene
within 24 h. Starting with Eq 1, V(L), volume of experimental system, is 15.6 L.

0.7%20xV (L)

benz = Eql
mole of benzene YWTTT (Eq 1)
0.7X20X15.6
mole of benzene = ————— = 8.93umole
24.45x10°

From the calculation, 8.93 pmole of benzene can be removal within 24 h.

Normally, maximum benzene contamination in ambient air in Bangkok, Thailand is
around 7 pug/m®. This benzene concentration can be converted to unit of ppm by Eq 2.

6
Concentration (ppm) = — ;124'45 X (T//((f))) (Eq2)

W(g) is weight of benzene, and M,, is molecular weight of benzene that is 78.1.

, 109%24.45 7x107°
Concentration (ppm) = X (

) = 0.0021
78.1 1000

Number of 130 cm? D. sanderiana living plant for removing of 0.0021 ppm benzene
concentration in the 6x4x3 m® room within 24 h can be calculated by eq 3.

Benzene concentration m)x0.7xXV (L
Benzene (umole) = (ppm) O (Eq 3)
24.45x106

0.0021%0.7X6x4X3%x1000
24.45%x106

Benzene (umole) = = 4.32 umole

From the calculation, eq 1 showed that 8.93 umole of benzene can be removed within
24 h by 130 cm? D. sanderiana, so it is possible that 1 plant of 130 cm? D. sanderiana is
enough for removing of 0.0021 ppm benzene concentration in the 6x4x3 m® room
within 24 h.

Calculation of quantity of plant used for industries

From the experiment, 130 cm 2 D. sanderiana can remove 70% of 20 ppm benzene
within 24 h. Starting with Eq 1, V(L), volume of experimental system, is 15.6 L.

0.7X20XV (L)
24.45%x10°

mole of benzene = (Eq 1)

0.7X20X15.6

24.45%106 8.93umole

mole of benzene =
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From the calculation, 8.93 umole of benzene can be removal within 24 h.

Benzene contamination in work space in industries is around 50 ppm. Number of 130
cm? D. sanderiana living plant for removing of 50 ppm benzene concentration in the
6x4x3 m* room within 24 h can be calculated by eq 3.

Benzene concentration (ppm)x0.7xV (L)
24.45%x106

Benzene (umole) =
(Eq3)

50%0.7X6X4X3%x1000
24.45%x106

Benzene (umole) = = 103,067.5 umole

From the calculation, eq 1 showed that 8.93 umole of benzene can be removed within
24 h by130 cm? D. sanderiana, so it is possible that 11,541.8 plants of 130 cm? D.
sanderiana is enough for removing of 50 ppm benzene concentration in the 6x4x3 m*
room within 24 h.
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