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Abstract: Acute toxicity of substituted aromatic hydrocarbons and their mixtures to river bacteria was determined by the bacterial growth
inhibition test. The median inhibition concentration 1Cs, values for 17 single compounds and 1Csy,,, values for 22 mixtures were obtained. The
joint toxic effects of mixtures were estimated by using toxic unit and mixture toxicity index methods the mixtures of 3, 4-dichloroaniline and
anilines mainly exhibited simple addition or partial addition effects; whereas the mixtures of 3, 4-dichloroaniline and phenols showed synergism
effects. The quantitative structure-activity relationship (QSAR) models for single chemical toxicity and joint toxicity were developed by using
the lgarithm of n-octanol/water partition coefficient and the energy of the lowest unoccupied molecular orbital as structural descriptors. The
QSAR models contain polar narcotics and reactive compounds, and can be used successfully to predict joint toxicity of a mixture containing
3, 4-dichloroaniline, whether binary mixtures in variant toxic ratios or multiple mixtures of three or four chemicals are used as predictors.
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Table 1 Experimental design and results for joint toxicity of 3,4-DCA and 4-BA

3,4-DCA 4-BA Iy EUNHES
o X 10° /mol* L ™! - lge, TU, ¢y x 10*/mol*L~! - lgey, TU, 1%
7.76 4.11 0.998 2.63 3.58 0.998 1.996 77.4
6.17 4.21 0.793 2.09 3.68 0.793 1.586 67.5
4.90 4.31 0.630 1.66 3.78 0.630 1.260 55.5
3.89 4.41 0.500 1.32 3.88 0.500 1.000 51.7
3.09 4.51 0.397 1.05 3.98 0.397 0.794 34.9
1.94 4.71 0.251 0.66 4.18 0.251 0.502 26.4
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Table 2 Acute toxicity to mixed bacteria and structural parameters of substituted aromatics

1g(1/1Csy) /molL~!

b= [AEL /RS YGRS lgP EyumoleV S B R
1 3,4- T HORNE 3,4-DCA 2.69 -0.23 4.41 4.23 0.18
2 2- SN 2-CA 1.90 0.20 3.68 3.70 -0.02
3 3-SR 3-CA 1.88 0.19 3.83 3.69 0.14
4 4R 4-CA 1.83 0.21 3.90 3.66 0.24
5 4-VRIRNE 4-BA 2.26 0.13 3.88 3.89 -0.01
6 2,4- T HORNE 2,4-DCA 2.78 -0.09 4.11 4.22 -0.11
7 2,5- R RNE 2,5-DCA 2.75 -0.16 4.30 4.23 0.07
8 2, 4- T HHHE IR e 2,4-DNA 1.84 -1.81 4.65 4.45 0.20
9 2,4, 6-—FH AN 2,4,6-TCA 3.52 -0.33 4.74 4.66 0.08
10 EN PH 1.46 0.29 3.15 3.45 -0.30
11 2- ST 2-CP 2.15 -0.07 3.80 3.92 -0.12
12 3-SR 3-CP 2.50 -0.04 3.84 4.07 -0.23
13 2,4- "SR 2,4-DCP 3.06 -0.38 4.22 4.47 -0.25
14 2,4, 6- =5 K 2,4,6-TCP 3.69 -0.65 4.62 4.87 -0.25
15 a- %5 o-NAP 2.85 -0.54 4.36 4.43 -0.07
16 B-Z5MH B-NAP 2.70 -0.53 4.41 4.35 0.06
17 [ 2R 1) RES 0.80 0.12 3.22 3.21 0.01
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Table 3 Joint toxicity to the river bacteria and structural parameters of the mixtures

, . R E L 0MOmix 1gC1/1Csyi ) /mol*L "

. He Y A~

3,4-DCA + 2-CA 1:1 1.15 0.80 1.92 0.13 3.85 3.92 -0.07
3,4-DCA + 3-CA 1:1 1.28 0.64 2.05 0.10 3.92 3.99 -0.07
3:4-DCA +4-CA 1:1 1.40 0.51 2.03 0.11 3.94 3.98 -0.04
3,4-DCA + 4-BA 1:1 1.22 0.71 2.36 0.05 3.98 4.15 -0.17
3,4-DCA + 2,5-DCA 1:1 0.93 1.10 2.72 -0.19 4.38 4.43 -0.05
3,4-DCA + 2,4-DCA 1:1 0.99 1.01 2.75 -0.14 4.24 4.41 -0.17
3:4-DCA + 2,4, 6-TCA 1:1 0.71 1.49 2.95 -0.26 4.69 4.56 0.13
3,4-DCA + 2,4-DNA 1:3 1.10 0.67 2.15 -1.22 4.54 4.70 -0.16
3,4-DCA + 2,4-DNA 1:1 1.16 0.79 2.38 -0.80 4.71 4.59 0.12
3,4-DCA + 2,4-DNA 3:1 2.06 -1.51 2.55 -0.48 4.55 4.50 0.05
3:4-DCA + 2,4-DCP 1:3 1.18 0.42 2.99 -0.35 4.39 4.62 -0.23
3,4-DCA + 2,4-DCP 1:1 0.50 2.00 2.91 -0.32 4.62 4.57 0.05
3,4-DCA + 2,4-DCP 3:1 0.98 1.07 2.82 -0.28 4.36 4.51 -0.15
3,4-DCA + PH 1:1 0.75 1.42 1.52 0.26 3.55 3.69 -0.14
3,4-DCA +2-CP 1:1 0.48 2.06 2.26 -0.10 4.32 4.18 0.14
3,4-DCA + 3-CP 1:1 0.40 2.32 2.54 -0.08 4.4 4.29 0.15
3,4-DCA + o-NAP 1:1 0.50 2.00 2.77 -0.38 4.69 4.54 0.15
3,4-DCA + B-NAP 1:1 0.56 1.84 2.70 -0.38 4.66 4.51 0.15
3,4-DCA + RES 1:1 0.77 1.38 0.92 0.10 3.61 3.51 0.10
3,4-DCA + 2,4, 6-TCP 1:1 0.77 1.38 3.00 -0.39 4.62 4.65 -0.03
3,4-DCA + 4-CA +2,4,6-TCA 1:1:1 1.28 0.78 2.18 0.01 4.10 4.09 0.01
3,4-DCA +4-CA +2,4,6-TCA + 2,4, 6-TCP 1:1:1:1 0.58 1.39 2.40 -0.02 4.45 4.20 0.25
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