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TABLE 12
DATA FROM MODIFIED REUSABLE CARTRIDGE

Solvent vapor concentration: 1000 ppm

Flowrate of dry air: 32 Titers/minute
Temperature: 25° C
Carbon type: Witcarb 337, 12 x 20 mesh

Carbon Tetrachloride Data

Solvent Water
Relative Adsorbed Adsorbed Weight of Breakthre
Humidity (%) (g/9) (g9/9) Carbon (g} 1% 1
0 0.505 - 34.38 85 ¢
4] 0.549 - 34.45 93 1¢
0 0.534 - 34.33 66 .
0 0.519 : - 34.48 90 11
0 0.526 - 34.38 90 1
0 0.511 - 34.41 90 (
0 0.533 - 34.25 - {
0 0.511 - 34.29 91 (
Average 0 0.524 - 34 .37 86.4 (
Std. Dev. (%) 0 2.8 - +0.2 +10.8 :
50 0.567 - 34.27 79 !
50 0.553 - 34.28 77 !
Average 50 3.560 - 34.28 78.0 :
80 0.508 0.063 34.27 69
80 0.533 0.035 34.34 68

Average 80 0.521 0.049 34.30 68.5
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TABLE 12
DATA FROM MODIFIED REUSABLE CARTRIDGE
(continued)

Ethanol Data

Solvent Water
Relative Adsorbed Adsorbed Weight of Breakthr
Humidity (%) (g9/9) (g/9) Carbon (g9) 1% 1
0 0.097 - 34.24 42 5
0 0.092 - 34.28 39 4
0 0.094 - 34,27 39 4
0 0.030 - 34.31 40 5
0 0.094 - 34.25 36 4
0 0.092 - 34.35 36 4
Average 0 0.093 - 34,28 38.7 4
Std. Dev. (%) 0 +2.6 - +0.1 6.0 +
50 0.181 0.006 34.31 39 6
50 0.184 0.007 34,28 37 5
50 0.178 0.007 34.27 39 6
Average 50 0.181 0.007 34.29 38.3 ¢
80 0.174 0.247 34.29 39 £
80 0.172 0.259 34.24 38 £
Average 80 0.173 0.253 34.26 38.5 ¢
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TABLE 12
DATA FROM MODIFIED REUSABLE CARTRIDGE
(continued)

Trichloroethylene Data

Solvent Water
Relative Adsorbed Adsorbed Weight of Breakthy
Humidity (%) {g/qg) (a/9) Carbon (g) 1% 1
0 0.522 - 34.34 118 1
0 0.523 - 34.44 107 1
0 - - 34.40 97 1
0 0.526 - 34.36 91 1
0 0.534 - 34.38 102 1
0 0.527 - 34.36 108 1
0 0.531 - 34.31 104 1
0 0.523 - 34.34 110 1
0 0.528 - 34.30 104 1
Average 0 0.527 - 34.36 105 1
Std. Dev. (%) 0 +0.8 - +0.1 +7.3 4
50 0.539 - 34.32 99 1
50 0.532 - 34.33 92 1
50 0.545 - 34.18 106 1
50 0.533 - 34.30 113 ]
50 0.527 - 34.32 98 1
50 0.535 - 34.17 105 ]
Average 50 0.535 - 34.27 102 1
Std. Dev. (%) - +1.2 - £0.2 +7.1 45
80 0.549 - 34.27 98 1
80 0.558 - 34.27 94 1
80 0.583 - 34.29 100 1
80 0.553 - 34,30 98 1
Average 80 0.561 - 34.28 97.5 1
Std. Dev. (%) - +2.7 - 0.0 +2.6 1
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TABLE 12
DATA FROM MODIFIED REUSABLE CARTRIDGE
(continued)

Benzene Data

Solvent Water
Relative Adsorbed Adsorbed Weight of Breakthrt
Humidity (%) (g/9) (g9/9) Carbon (g9) 1%  10%
0 0.286 - 34.35 78 8¢
0 0.286 - 34.33 70 8¢
0 0.291 - 34.34 81 8¢
0 0.285 - 34.33 79 8¢
0 0.291 - 34.29 86 9¢
0 0.290 - 34.27 69 8:
0 0.292 - 34.40 67 8:
0 0.287 - 34.25 82 91
0 0.283 - 34.39 84 9¢
0 0.285 - 33.48 77 84
0 0.283 - 34.36 86 94
Average 0 0.287 - 34.25 78.1 8¢
Std. Dev. (%) 0 1.1 - +0.8 +8.7  iF
50 0.344 -0.052 34.34 84 94
50 0.346 -0.052 34. 31 87 100
50 0.322 -0.033 34.35 90 97
Average 50 0.337 -0.046 34.33 87.0 97
80 0.316 0.006 34.27 80 88
80 0.291 0.034 34.27 77 84

Average 80 0.304 0.020 34.27 78.5 86
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TABLE 12
DATA FROM MODIFIED REUSABLE CARTRIDGE
(continued)

2-Butanone Data

Solvent Water
Relative Adsorbed Adsorbed Weight of Break thr«
Humidity (%) (g/9) (9/9) Carbon {g) 1% I
0 0.253 0.004 34,25 89 9¢
0 0.258 -0.007 34.27 89 g
0 0.252 0.003 34.27 82 9¢
Average 0 0.254 0.000 34.26 86.7 9
50 0.248 0.021 34.32 81 9¢
50 0.247 1.025 34.32 84 94
Average 50 0.248 0.023 34.32 82.5 9
80 0.219 0.191 34.29 80 87
80 0.225 0.186 34.29 79 8’

Average 80 0.222 0.189 34.29 79.5 8]
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TABLE 12
DATA FROM MODIFIED REUSABLE CARTRIDGE
{continued)

2-Propanol Data

Solvent Water
Relative Adsorbed Adsorbed Weight of Breakthre
Humidity (%) (g9/9) (g9/9) Carbon (g) 1% X
0 0.254 -0.001 34.26 76 g8t
0 0.258 -0.014 34.23 79 9(
0 0.244 -0.007 34.26 76 83
Average 0 0.252 0.007 34.25 77.0 8
50 0.272 0.050 34.28 78 9:
50 0.276 0.053 34.20 80 91
Average 50 0.274 0.052 34.24 79.0 9]
80 0.227 0.216 34.24 73 8:
80 0.215 0.228 34.14 72 8(
80 0.238 0.201 34.25 76 8¢
80 0.232 0.205 34.22 74 8:
Average 80 0.228 0.213 34.21 73.8  8:
Std. Dev. (%) 0 +4.3 +5,7 +0.1 +2.3  #l
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TABLE 12
DATA FROM MODIFIED REUSABLE CARTRIDGE
(continued)

Chloroform Data

Solvent Water
Relative Adsorbed Adsorbed Weight of Breakthr¢
Humidity (%) {g/9) (g/9) Carbon (g9) 12 X
0 0.354 - 34.25 55 6t
0 0.357 - 34.13 56 6t
Average 0 0.356 - 34.19 b5.6 6t
50 0.350 0.043 34.02 56 64
50 0.365 0.025 34.12 56 6¢€
Average 50 0.358 0.034 34.07 56.0  6°f
80 0.318 0.090 34.16 49 5¢
80 0.317 0.095 34.03 47 5t

Average 80 0.318 0.093 34.10 48.0  &F
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TABLE 12
DATA FROM MODIFIED REUSABLE CARTRIDGE
(continued)

Acetone Data

Solvent Water
Relative Adsorbed Adsorbed Weight of Breakthy
Humidity (%) (g9/49) (g/9) Carbon ( 1% i
0 0.122 - 34.28 41 4
0 0.126 - 34.25 45 £
0 0.122 - 34.32 41 i
0 0.124 - 34.28 44 4
Average 0 0.124 - 34.28 42.8 4
Std. Dev. (%) 0 +1.5 - +0.1 4.8
50 0.140 0.024 34.35 44 5
50 0.136 0.032 34.27 41 4
50 0.129 0.037 34.32 39 4
50 0.135 0.036 34.27 46 5
Average 50 0.135 0.032 34.30 42.5 4
Std. Dev. (%) 0 +3.4 +18.5 +0.1 +7.3 %
80 0.123 0.215 34.31 38 4
80 0.123 0.229 34.27 39 4
80 0.116 0.257 34.29 38 4
80 0.117 0.229 34.31 38 4
Average 80 0.120 0.233 34.30 38.2 4
Std. Dev. (%) 0 +3.2 +7.6 +0.1 1.3t
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TABLE 12
DATA FROM MODIFIED REUSABLE CARTRIDGE
(continued)

Ethy] Acetate Data

Solvent Water
Relative Adsorbed Adsorbed Weight of Breakthr
Humidity (%) (g9/9) (g/9) Carbon (g) 1% 1
0 0.313 -0.004 34.30 61 8!
0 0.304 0.009 34.23 61 8!
0 0.3171 -0.005 34.26 60 8t
Average 0 0.309 0.000 34.26 60.7 8¢
50 0.310 0.016 34.21 63 8t
50 0.324 0.001 34.24 62 8!
50 0.322 0.001 34.29 64 8
Average 50 0.315 0.006 34.25 63.0 8
80 0.286 0.127 34.25 63 7
80 0.284 0.136 34.26 65 8!
80 0.284 0.129 34.24 67 8(

Average 80 0.285 0.131 34.25 65.0 7¢
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TABLE 12
DATA FROM MODIFIED REUSABLE CARTRIDGE
(continued)

Hexane Data

Solvent Water
Relative Adsorbed Adsorbed Weight of Breakthr
Humidity (%) (9/9) (g/3) Carbon (9) 1% 1
0 0.250 0.007 34.13 69 7
0 0.262 -0.005 34.14 72 7
0 0.262 -0.001 34.09 63 7
0 0.258 -9.001 34.17 70 7
Average 0 0.258 0.000 34.13 68.5 7
Std. Dev. (%) 0 2,2 - 0.1 5.6 #
50 0.261 .004 34.24 71 i
50 0.260 010 34.20 73 7
Average 50 0.261 .007 34.22 72.0 3
80 0.219 0.078 34.18 58 ¢
80 0.253 0.048 34.15 61 ¢
80 0.234 0.064 34.18 63 ¢
Average 80 0.235 0.063 34.17 60.7 ¢



TABLE 12
DATA FROM MODIFIED REUSABLE CARTRIDGE
P (continued)

3-Chloropropene Data

Solvent Water
Relative Adsorbed Adsorbed Weight of Breakthr
Humidity (%) (g9/9) (g/g) Carbon (g) 14 il
0 0.182 - 34.20 43 5.
0 0.188 - 34.13 48 5!
0 0.182 - 34.17 49 51
Average 0 0.184 - 34.17 46.7 5
50 0.167 0.023 34.20 51 B
50 0.173 0.020 34.07 50 5
Average 50 0.170 0.022 34.14 50.5 5
80 0.133 0.157 34.70 4 4t
80 0.121 0.121 34.12 39 4.

Average 80 0.127 0.139 34.1 40.0 4
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TABLE 12
DATA FROM MODIFIED REUSABLE CARTRIDGE
(continued)

1,2-Dibromoethane Data

Solvent Water
Relative Adsorbed Adsorbed Weight of Breakthre
Humidity (%) {g/q) (g/9) Carbon {g) 1% 1C
0 1.08 - 34.18 126 [
0 1.08 - 34.21 129 1:
Average 0 1.08 - 34.20 128 iz
50 1.07 - 34.10 125 13z
50 1.12 - 34.18 124 1:
50 1.09 - 34.22 137 14
Average 50 1.09 - 34.17 129 13
80 1.08 - 34.00 113 1z
80 0.988 - 34.33 99 11

Average 80 1.03 - 34.76 106 12
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TABLE 15

EXPERIMENTAL VS CALCULATED BREAKTHROUGH

TIMES AT ZERQ HUMIDITY

Breakthrough Times (mi
1%
Wg W co x 106
(g9/9) (g) ?g/cc) exp calc A% exp
acetone | 0.124 34.28 2.42 42.8 45.4 6.1 48.2
2-butanone 0.254 34.26 3.00 86.7 75.0 | -13.5 95.7
ethanol 0.093 34.28 1.92 38.7 42,9 | +10.8 49.2
2-propanol 0.252 34.25 2.50 77.0 89.2 | +15.8 87.3
ethyl acetate 0.309 34.26 3.66 60.7 74.7 | +23.1 84.3
3-chloropropene 0.184 34.17 3.18 46.7 51.1 +9.4 54,7
chloroform 0.356 34.19 4.97 55.6 63.3 | +13.8 65.0
trichioroethylene 0.527 34.36 5.46 105.0 85.8 | -18.3 | 116.0
carbon tetrachloride | 0.524 34,37 6.40 86.4 72.8 | -15.7 93.4
hexane 0.258 34.13 3.59 68.5 63.3 -7.6 76.2
benzene 0.287 34.25 3.25 78.1 78.2 +0.1 88.5
1,2-dibromgethane 1.08 34.20 7.82 128.0 | 122.0 -4.7 [138.0

=
fnu n

adsorption capacity (grams of solvent/gram of carbon)
weight of carbon in cartridge (grams)
input concentration of solvent vapor (grams/cm3)




TABLE 16

EXPERIMENTAL VS CALCULATED BREAKTHROUGH
TIMES AT 50% RELATIVE HUMIDITY

G5

Breakthrough Times {mi
1%
We W co x 106
(g/49) (g) (g/cc) exp | calc £% exp
acetone 0.135 34.30 2.42 42.5 49.5 | +16.5 49.8
2-butanone 0.248 34,32 3.00 82.5 73.3 1 -11.2 93.0
ethanol 0.181 34.29 1.92 38.3 83.6 {+118.0 60.0
2-propanol 0.274 34.24 2.50 79.0 7.0 | +22.8 91.5
ethyl acetate 0.315 34.25 3.66 63.0 76.2 ¢ +21.0 87.0
3-chloropropene 0.170 34.14 3.18 50.5 47.1 -6.7 56.0
chloroform 0.358 34.07 4.97 56.0 63.3 + +13.0 65.0
trichloroethylene 0.535 34.27 5.46 102.0 86.8 | -14.9 | 114.0
carbon tetrachloride | 0.560 34.28 6.40 78.0 77.5 -0.6 86.0
hexane 0.261 34.22 3.59 72.0 64.3 1 -10.7 78.5
benzene 0.337 34.33 3.25 87.0 92.0 +5.7 97.0
1,2-dibromoethane 1.09 34.17 7.82 129.0 123.0 -4.7 139.0

wg = adsorption capacity {grams of solvent/gram of carbon)
W = weight of carbon in cartridge {grams)
€o = input concentration of solvent vapor (grams/cm3)
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TABLE 17

EXPERIMENTAL VS CALCULATED BREAKTHROUGH
TIMES AT 80% RELATIVE HUMIDITY

Breakthrough Times (m

1%
W W co x 100
(g/9) (g) ?g/cc) exp calc 2% exp
|
acetone 0.120 34.30 2.42 38.2 44.0 | +15.2 44.2
2-butanone 0.222 34.29 3.00 79.5 65.6 -17.5 37.0
ethanol 0.173 34.26 1.92 38.5 79.8 |+107.0 55.0
2-propanol 0.228 34.21 2.50 73.8 80.6 +9.2 83.0 |
ethyl acetate 0.285 34.25 3.66 65.0 68.9 +6.0 79.3
3-chloropropene 0.127 34.11 3.18 40.0 35.2 | -12.0 44.0
chloroform 0.318 34.10 4,97 48.0 56.3 | +17.3 55.5
trichloroethylene 0.561 34.28 5.46 97.5 91.0 -6.7 | 108.0 I
carbon tetrachloride | 0.521 34.30 6.40 68.5 72.2 +5.4 76.5
hexane 0.235 34.17 3.59 60.7 57.8 -4.8 66.3
benzene 0.304 34.27 3.25 78.5 82.8 +5.5 86.0
1,2-dibromoethane 1.03 34.16 7.82 106.0 | 116.0 +9.4 | 120.0

=
o n

Co

adsorption capacity (grams of sclvent/gram of carbon)
weight of carbon in cartridge (grams)
input concentration of solvent vapor (grams/cm3)
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