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Residues and Distribution Characters of Chlorobenzenes in Soil and Plants from

Beijing Southeast Chemical Industry Zone
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Abstract: Eleven chlorobenzenes Cexcept MCB of a total of 12 in the congener seriess CBs) in soil and plant samples collected from Beijing
southeast chemical industry zone were analyzed. The range of total chlorobenzenes was 0.232 ~ 51.15 ng*g™" in soil Cdry weight), among
which 1,2-DCB; 1,4-DCB and HCB occupy 45.2% > 15.3% and 17.1% respectively; while 5.635 ~31.99 ng*g™" in plants (dry weight),
among which 1,4-DCB and HCB occupy 51.5% and 14.9% . Total CBs concentrations in soil were positive related with soil organic matter ( r
=0.544, p <0.05). Soil-to-spruce needle bioconcentration factors ( BCFs) of CBs were calculated and their relationships with CBs’
physicochemical properties were investigated. Except for 1,4-DCB and 1,2,4-TCB, the CB BCF into spruce needle generally decreased with
increasing volatilization potential [ 1g{ V;,/ Koy )], and increased with increasing Ko, .
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Table 1~ Limit of detection (LOD) from procedural blanks and mean recovery and relative standard deviation
(RSD) of chlorobenzenes (CBs) from spiking experiments in soil and plants
T 2T T =6 P (n=6)
LOD/pg*g”" [ 9% RSD/ % LOD/pg*g™! EE &I RSD/ %
1,2-DCB 15.77 81 9.7 20.17 84.1 13.7
1,3-DCB 33.43 83.3 6.3 42.75 82.3 15.5
1,4-DCB 102.09 89.5 6.7 130.55 78.4 16.4
1,2,3-TCB 3.64 93.2 7.5 4.66 88.7 9.7
1,2,4-TCB 3.90 87 13.9 4.99 74.3 12.1
1,3,5-TCB 2.55 90.3 11.2 3.27 91.7 17.8
1,2,3,4-TeCB 9.13 91.2 8.7 11.67 87.9 14.7
1,2,3,5-TeCB 15.22 87.8 14.9 19.46 81.1 18.3
1,2,4,5-TeCB 9.88 73.4 13.4 12.63 70.4 14.3
PeCB 1.47 86.2 10.6 1.88 73.8 12.4
HCB 0.28 92.1 12.9 0.36 87.9 14.8
TMX 16.57 94.7 7.9 21.19 89.4 11.6
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Fig.2  Concentrations of CB residues in soil samples from Beijing southeast chemical industry zone
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Table 2 Occurrences ranges mean, standard deviation and abundance ranking of CBs in soil and plants

Yis 435 A ) _

i #/9% Jul/ngeg ! ¥{H/mg g™ SD/ingeg™! FILMF Mth&E/% JWH/mgeg ' ¥MH/ng g™! SD/ngrg™! FRIF
1,2-DCB 83.3 ND ~36.20 9.884 10.20 1 16.7 ND ~2.585 0.186 0.617 5
1,3-DCB 38.9 ND ~ 4.856 0.384 1.135 6 0 ND ND ND 11
1,4-DCB 72.2 ND ~ 13.41 2.771 3.693 2 88.9 ND ~29.62 8.040 8.956 1
1,2,3-TCB 83.3 ND ~1.375 0.379 0.384 7 27.8 ND ~ 0.050 0.011 0.020 10
1,2,4-TCB 9.4 ND ~7.175 1.625 2.114 4 61.1 ND ~ 6.001 2.268 2.340 2
1,3,5-TCB 94.4 ND ~ 1.642 0.366 0.387 8 11.1 ND ~ 1.405 0.080 0.331 6
1,2,3,4-TeCB 55.6 ND ~0.798 0.166 0.233 10 50.0 ND ~0.157 0.040 0.049 8
1,2,3,5-TeCB 66.7 ND ~0.788 0.157 0.206 11 27.8 ND ~0.190 0.030 0.056 9
1,2,4,5-TeCB 50.0 ND ~ 1.257 0.175 0.305 12.4 ND ~0.203 0.057 0.135 7
PeCB 83.3 ND ~4.159 0.407 0.948 100 0.101~0.422  0.272 0.089 4
HCB 94.4 ND ~4.120 1.848 1.268 100 0.132~2.144  1.435 0.652 3
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Fig.3 Relationship between soil organic matter (SOM) and total

CB concentrations in soil and plants of different sampling stations
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Table 3 Concentrations of CB residues in plants from Beijing southeast chemical industry zone /ng®g™"

KAE BAT P DCBs TCBs TeCBs PeCB HCB > 1CBs
Al I v 1.858 3.762 0.156 0.176 1.744 7.696
A2 A ND 3.853 0.205 0.189 1.387 5.635
A3 Py A 0.669 5.309 0.077 0.101 0.619 6.775
A4 WAz 1.011 4.881 ND 0.314 1.172 7.378
Bl L) 1.679 4.031 0.064 0.277 2.144 8.195
Cl L) 7.098 ND ND 0.150 0.885 8.132
DI Py A 1.679 4.031 0.064 0.277 2.144 8.195
El =k 9.892 ND ND 0.364 1.683 11.939
E2 (TR 5.608 ND 0.022 0.219 0.886 6.734
E3 P 18.56 1.599 0.242 0.319 1.364 22.081
F4 =k ND 6.001 ND 0.283 1.744 8.028
F1 iz 29.62 ND 0.157 0.422 1.784 31.99
Gl FRAR 7.568 ND ND 0.314 1.067 8.950
HI1 =k 19.39 ND ND 0.241 0.944 20.57
I Az 1.402 4.624 0.061 0.187 1.838 8.112
2 =k 25.55 0.299 ND 0.320 0.132 26.30
3 Py 6.777 4.058 0.221 0.420 2.935 14.41
4 iz 9.705 ND ND 0.320 1.362 11.39
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Fig.4 Relationship between spruce needle BCFs and CB properties
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