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O ABSTRACT 0O

Abstract

The objective of the present work is to determine the operating conditions of an activated
carbon filter, based on the characteristics of breakthrough curves. In order to properly
design and operate fixed-bed adsorption processes, we apply the concept of the mass
transfer zone (MTZ) that helps to obtain the evolutions of the operating parameters of the
fixed-bed. Activated carbon is prepared from walnuts crust and activated by impregnating
in aqueous zinc chloride solution of wt %(40). Phenol solutions were prepared in three
initial concentrations of phenol (20, 40, 60 ppm). The experimental data were analyzed by
calculating fractional capacity (F), the height of (MTZ) (HZ), the number of unit transfer
equivalent (NZ), the amount of phenol eliminated by the bed of activated carbon at the
breakthrough (Agp). The results of the study show that granular sizes (C, D) were more
effective than (A, B).

Keywords: MTZ, THM, Activated Carbon, Phenol.
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20 PPM ) 55855 Gugstal Jladl padl) o bl iy Alsi Sushal 1 Jsaad

V() | C/ICy | ((Co-Ce)/C0)*100 | ge (mmol/g) | Ce (mmol/l) | Ce (ppm) | Time (h)
0.01 | 0.013 98.71 0.210 0.00 0.26 0.4
0.02 | 0.027 97.31 0.207 0.01 0.54 0.8
0.03 | 0.020 98.01 0.209 0.00 0.40 1.2
0.04 | 0.014 98.62 0.210 0.00 0.28 1.6
0.05 | 0.023 97.69 0.208 0.00 0.46 2.0
0.06 | 0.021 97.87 0.208 0.00 0.43 2.4
0.07 | 0.025 97.54 0.208 0.01 0.49 2.8
0.08 | 0.022 97.83 0.208 0.00 0.44 3.2
0.09 | 0.029 97.07 0.207 0.01 0.59 3.6
0.1 | 0.033 96.72 0.206 0.01 0.66 4.0
0.11 | 0.033 96.69 0.206 0.01 0.66 4.4
0.12 | 0.033 96.71 0.206 0.01 0.66 4.8
0.13 | 0.039 96.06 0.205 0.01 0.79 5.2
0.14 | 0.044 95.58 0.204 0.01 0.88 5.6
0.15 | 0.049 95.07 0.202 0.01 0.99 6.0
0.16 | 0.075 92.48 0.197 0.02 1.51 6.4
0.17 | 0.107 89.29 0.190 0.02 2.14 6.8
0.18 | 0.157 84.34 0.180 0.03 3.14 7.2
0.19 | 0.212 78.75 0.168 0.05 4.25 7.6
0.2 | 0.273 72.67 0.155 0.06 5.47 8.0
0.21 | 0.344 65.59 0.140 0.07 6.89 8.4
0.22 | 0.409 59.14 0.126 0.09 8.18 8.8
0.23 | 0.468 53.16 0.113 0.10 9.38 9.2
0.24 | 0.517 48.29 0.103 0.11 10.35 9.6
0.25 | 0.588 41.18 0.088 0.13 11.78 10.0
0.26 | 0.641 35.89 0.076 0.14 12.84 10.4
0.27 | 0.680 31.98 0.068 0.14 13.62 10.8
0.28 | 0.712 28.79 0.061 0.15 14.26 11.2
0.29 | 0.754 24.64 0.052 0.16 15.09 11.6
0.3 | 0.783 21.69 0.046 0.17 15.68 12.0
0.31 | 0.824 17.64 0.038 0.18 16.49 12.4
0.32 | 0.841 15.90 0.034 0.18 16.84 12.8
0.33 | 0.871 12.86 0.027 0.19 17.45 13.2
0.34 | 0.898 10.21 0.022 0.19 17.98 13.6
0.35 | 0.907 9.30 0.020 0.19 18.16 14.0
0.36 | 0.922 7.81 0.017 0.20 18.46 14.4
0.37 | 0.937 6.30 0.013 0.21 18.76 14.8
0.38 | 0.943 5.69 0.012 0.20 18.88 15.2
0.39 | 0.945 5.50 0.012 0.20 18.92 15.6
0.4 | 0.957 4.35 0.009 0.20 19.15 16.0
0.41 | 0.954 4.64 0.010 0.20 19.09 16.4
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40 ppM i) S5k (ugstall Jladl) andl) o JgLdl Siiey Ll Sl i2 Jgaad)

V()| CICy ((Co-Ce)/C)*100 | ge (mmol/g) | Ce (mmol/l) | Ce (ppm) | Time (h)
0.01 | 0.017 98.300 0.42 0.01 0.679 0.4
0.02 | 0.020 98.030 0.42 0.01 0.787 0.8
0.03 | 0.021 97.900 0.42 0.01 0.839 1.2
0.04 | 0.018 98.178 0.42 0.01 0.728 1.6
0.05 | 0.021 97.900 0.42 0.01 0.839 2.0
0.06 | 0.018 98.210 0.42 0.01 0.715 2.4
0.07 | 0.012 98.763 0.42 0.01 0.494 2.8
0.08 | 0.007 99.339 0.42 0.00 0.264 3.2
0.09 | 0.008 99.242 0.42 0.00 0.303 3.6
0.1 | 0.010 99.024 0.42 0.00 0.39 4.0
0.11 | 0.006 99.384 0.42 0.00 0.246 4.4
0.12 | 0.010 99.004 0.42 0.00 0.398 4.8
0.13 | 0.032 96.824 0.41 0.01 1.269 5.2
0.14 | 0.091 90.891 0.39 0.04 3.639 5.6
0.15 | 0.192 80.826 0.34 0.08 7.66 6.0
0.16 | 0.333 66.671 0.28 0.14 13.315 6.4
0.17 | 0.478 52.170 0.22 0.20 19.108 6.8
0.18 | 0.618 38.248 0.16 0.26 24.67 7.2
0.19 | 0.719 28.093 0.12 0.31 28.727 7.6
0.2 | 0.757 24.263 0.10 0.32 30.257 8.0
0.21 | 0.778 22.183 0.09 0.33 31.088 8.4
0.22 | 0.776 22.406 0.10 0.33 30.999 8.8
0.23 | 0.809 19.066 0.08 0.34 32.333 9.2
0.24 | 0.852 14.841 0.06 0.36 34.021 9.6
0.25 | 0.886 11.394 0.05 0.38 35.398 10.0
0.26 | 0.899 10.065 0.04 0.38 35.929 10.4
0.27 | 0.914 8.641 0.04 0.39 36.498 10.8
0.28 | 0.924 7.620 0.03 0.39 36.906 11.2
0.29 | 0.940 5.955 0.03 0.40 37.571 11.6
0.3 | 0.940 5.955 0.03 0.40 37.571 12.0
3.870 | 11.939 606.110 2.576 5.074 476.959
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.60 PPM i) 35 Gugstall Jladll andl) o gl Shey Al SuSUa i3 Jgaad)

V() | CICy ((Co-Ce)ICp)*100 | ge (mmol/g) | Ce (mmol/l) | Ce (ppm) | Time (h)
0.01 | 0.005 99.48 0.63 0.00 0.31 0.4
0.02 | 0.005 99.47 0.63 0.00 0.32 0.8
0.03 | 0.004 99.58 0.64 0.00 0.25 1.2
0.04 | 0.006 99.37 0.63 0.00 0.38 1.6
0.05 | 0.007 99.34 0.63 0.00 0.40 2.0
0.06 | 0.014 98.64 0.63 0.01 0.82 2.4
0.07 | 0.012 98.82 0.63 0.01 0.71 2.8
0.08 | 0.036 96.43 0.62 0.02 2.14 3.2
0.09 | 0.045 95.50 0.61 0.03 2.70 3.6
0.1 | 0.047 95.26 0.61 0.03 2.84 4.0
0.11 | 0.100 90.02 0.57 0.06 5.99 4.4
0.12 | 0.210 79.02 0.50 0.13 12.59 4.8
0.13 | 0.393 60.66 0.39 0.25 23.60 52
0.14 | 0.496 50.42 0.32 0.32 29.73 5.6
0.15 | 0.635 36.53 0.23 0.40 38.06 6.0
0.16 | 0.729 27.06 0.17 0.47 43.74 6.4
0.17 | 0.993 0.69 0.00 0.63 59.56 6.8
0.18 | 0.993 0.69 0.00 0.63 59.56 7.2
@AY cilbada
20 Jsuall Al 3<05 4D xie @lldy Gugyaall Sl andll BlaY) ciliaie 55453 JEEY) s
.60 ppm 5 40 5
/co 20 ppm
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g paall J sl 3815 \aie Sead) HdB (e adeaal) Jladll aadl o Jeidl Y MTZ 4uj culsi 14 Jgand)

Nz ABP/m Uz Hz F Co (ppm)
1.186 0.165 0.005 2.951 0.344 20
1.091 0.472 0.008 3.209 0.326 40
1.741 0.312 0.010 2.010 0.491 60

F gl dad)
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Jslaal)l 8 &35kl salall ligia axe alagy SuN) SSGN play) Al b 4 o il ol i oKa
LY Aaglia Juaanl ALY Jlanl ddaia ¢ ) dajee ladies dgenll 3 liiall 23] skl eliy opay Nl
LSn Oy lelanay Alanl) e UL 5f50Y) Shal ST sae sl ) sam Lped) gl L3 oY
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