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Tablel. Physical and chemical characteristics ~ ECsos ~ ECy10s and NOECs of aromatic compounds

) LOg . Ecl::l:n (rInGIL)G 0 ECy
Chemicals CAS No. M.W. Kow ELumo ADO Ina row NOEC(mg/L) (mg/L)
yield rate
Benzaldehyde
3-Ethoxy-4-hydroxybenzaldehyde 121-32-4 166.17 1.58 -0.498 22.34  11.72* 22.68 4570 (FY) 3.939 (FY)
3-Bromo-4-hydroxybeznaldehyde 2973-78-6 201.02 1.83 -0.691 10.40 6.391* 11.30 <3.990 (FY) 2.684 (FY)
3,4,5-Trimethoxybenzaldehyde 86-81-7 196.21 1.39 -0.563 21.79  17.59* 35.00 8.240 (FY) 5.109 (FY)
4-Ethoxy-3-methoxybenzaldehyde 120-25-2 180.2 1.63 -0.420 13.09  8.453* 17.98 <2.908 (FY) 3.001 (FY)
3,4-Dimethoxybenzaldehyde 120-14-9 166.17 1.22 -0.456 157.3  64.56* 162.0 18.170 (FY) 11.14 (FY)
4-Hydroxy-3-methoxybnezaldehyde 121-33-5 152.15 1.21 -0.509 11.46*  38.83 53.84 9.299 (DO) 7.695 (DO)
Benzaldehyde 100-52-7 106.12 1.48 -0.435 4.563* 60.2 81.76 2.022 (DO) 1.89 (DO)
4-Nitrobenzaldehyde 555-16-8 151.12 1.56 -1.674 3.308* 3.413 6.017 <1.031 (FY) 1.436 (FY)
2,4-Dihydroxybnezaldehyde 95-01-2 138.12 1.53 -0.565 14.13  13.65* 18.05 <9.980 (FY) 9.491(FY)
2-Chloro-6-fluorobenzaldehyde  387-45-1 158.55 2.56 -0.876 3.497  2.346* 5562  <0.9590 (FY) 0.886 (FY)
2,4-Dimethoxybenzaldehyde 613-45-6 166.17 1.87 -0.482 16.47  14.26* 19.97 <10.10 (GR) 10.87 (GR)
3,4-Dihydroxybenzaldehyde 139-85-5 138.12 1.09 -0.550 3.966*  10.02 24.87 2.404 (DO) 1.982 (DO)
4-Chlorobenzaldehyde 104-88-1 140.57 2.1 -0.735 1547 11.69* 18.26 4930 (FY) 5.978 (FY)
2,5-Dimethoxybenzaldehyde 93-02-7 166.18 1.91 -0.419 3448 26.87* 46.60 <11.89 (FY) 12.21 (FY)
2,5-Dihydroxybenzaldehyde 1194-98-5 138.12 0.54 -0.686 3.349  0.283* 11.14 0.486 (DO) 0.667 (DO)
5-Bromo-2-hydroxybenzaldehyde 1761-61-1 201.02 2.9 -0.818 1.457 1.208* 1.653 0.710 (FY) 0.713 (FY)
4-(Dimethylamino)benzaldenyde  100-10-7 149.19 1.81 -0.178 27.71  18.96* 32.45 <10.09 (FY) 7.987 (FY)
4-Bromobenzaldehyde 1122-91-4 185.02 2.6 -0.813 1393 12.17* 15.75 8.002 (FY) 8.335(FY)
5-Hydroxy-2-nitrobnezaldehyde 42454-06-8 167.12 1.63 -1.459 7.009  6.025* 9.900 2.003 (FY) 3.104 (FY)
4-Ethoxybenzaldehyde 10031-82-0 150.18 2.28 -0.341 14.72  11.88* 22.85 6.950 (FY) 4.658 (FY)
Anilines

2-Nitroaniline 88-74-4 138.13 2.02 -1.123 10.320* 28.914 127.55 0.522(DO)  <0.98(DO)
3-Nitroaniline 99-09-2 138.13 1.47 -1.201 22.286*  42.025 85.933 1.225(DO)  <0.983(DO)
4-Nitroaniline 100-01-6 138.13 1.47 -1.137 15.121* 22.679 86.305 0.943(DO)  0.49(DO)
2,4-Dinitroaniline 97-02-9 183.12 1.84 -1.472 4.200 3.41* 27.39 0.13(FY) <0.16(FY)
2,6-Dinitroaniline 606-22-4 183.12 1.29 -1.491 0.829 0.481* 0.794 0.121(FY) 0.051(FY)
3,4-Dinitroaniline 610-41-3 183.12 -- -1.840 34124 1.6187* 3.9046 0.277(DO)  0.151(FY)

5



8 (o —

LOg ECen (ma/L) EC
H a H 10
Chemicals CAS No. M.W. Kow ELumo ADO 5:2;'2: G:(;\é\éth NOEC(mg/L) (mg/L)
3,5-Dinitroaniline 618-87-1 183.12 1.29 -1.581 0.779 0.453* 0.996 0.047(GR)  0.037(FY)
2-Nitro-1,4-benzenediamine 5307-14-2 153.14 0.55 -1.128 2.496* 4.146 32.949 0.093(DO) <0.20(FY)
4-Nitro-1,2-benzenediamine 99-56-9 153.14 055 -1.149 31.119* 41.206 176.71 0.547(DO) 0.247(DO)
4-Nitro-1,3-benzenediamine 5131-58-8 153.14 0.55 -1.148 9.906*  13.983 137.28 0.112(DO) <0.20(DO)
3-Nitro-o-phenylendiamine 3694-52-8 153.14 1.10 -1.151 14500 11.480* 72.44 0.63(DO)  0.899(DO)
2-Methyl-5-nitroaniline 99-55-8 152.15 2.02 -1.193 26.162 12.210* 30.004 1.553(FY) 0.50(FY)
4-Methyl-3-nitroaniline 611-05-2 152.15 2.02 -1.239 3.478* 4.392 10.898 0.032(DO) <0.164(DO)
4-Methyl-2-nitroaniline 89-62-3 152.15 257 -1.139 11.15 4.1743* 13.636 0.495(FY) 0.483(FY)
Nitrotoluene
2-Nitrotoluene 88-72-2 137.14 2.36 -0.903 17.096  11.565 19.596 0.677(DO) <3.865(DO)
3-Nitrotoluene 99-08-1 137.14 2.36 18.22 14.463 22.982 2.832(GR)  3.83(FY)
4-Nitrotoluene 99-99-0 137.14 2.36 -1.045 7.9776 1.3678 3.6374 0.199(GR) <0.212(FY)
2,3-Dinitrotoluene 602-01-7 182.14 2.18 1.2326  0.79342 1.3506 0.144(DO)  0.08(DO)
2,4-Dinitrotoluene 121-14-2 182.14 2.18 -1.731 7.6037 2.541 10.129 0.219(FY) <0.08(FY)
2,5-Dinitrotoluene 619-15-8 182.14 2.18 -2.043 11567  0.93521 3.4774 0.035(GR) 0.105(GR)
3,4-Dinitrotoluene 610-39-9 182.14 2.18 -1.796 1.1668  2.1017 9.1255 1.167(DO) 0.085(DO)
3,5-Dinitrotoluene 618-85-9 182.14 2.18 -1.734 3.4023  14.257 56.817 0.163(DO) 0.16(DO)
2,3-dimethylnitrobenzene 83-41-0 151.16 2.91 -0.828 45.311 6.1028 21.222 0.361(FY) <0.114(FY)
2,4-dimethylnitrobenzene 89-87-2 151.16 2.91 -0.990 62.83 22.949 48.34 2.903(FY) 0.898(FY)
2,5-dimethylInitrobenzene 89-58-7 151.16 2.91 -0.859 11.323 6.3824 15.161 0.773(FY) 0.216(FY)
2,6-dimethylnitrobenzene 81-20-9 151.16 2.91 10.889  6.1091 18.705 0.819(FY) 0.121(FY)
3,4-dimethylnitrobenzene 99-51-4 151.16 2.91 -0.997 12215 3.865 8.493 0.462(FY) 0.107(FY)
3,5-dimethylnitrobenzene 99-12-7 151.16 2.91 6.4016 1.0466 2.3992 0.193(FY) 0.155(FY)
1,5-dimethyl-2,4-dinitrobenzene ~ 616-72-8 196.16 2.72 -1.739 10.761  4.5637 7.6695 0.607(FY) <0.149(DO)

*: the most sensitive endpoint
a: ELumo data from Chemoffice version 5.0 software (MOPAC program, AM1 Hamiltonian)
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Table 2 Comparison of algal toxicity test results with other species

Algae (BOD bottle)(48hr) Daphnia Microtox  T.pyriformis F.minnow
ADO F.Y. G.R. 48hr 15min 40hr 96hr
Chemicals Log(1/ECsy) Log(1/ECsy) Log(1/ECsy) Log(1/ECsp) Log(1/ECsp) Log(1/1GCsp) Log(1/LCsp)
Benzaldehydes
3-ethoxy-4-hydroxybenzaldehyde 0.8710 1.152 0.8650 0.603 0.618" 0.0150° 0.242°
3-bromo-4-hydroxybenzaldehyde 1.286 1.498 1.250 0.282° 1.096° - -
3,4,5-trimethoxybenzaldehyde 0.9540 1.047 0.749 0.211° -0.478° - -
4-ethoxy-3-methoxybenzaldehyde 1.140 1.329 1.001 0.195° - - -
3,4-dimethoxybenzaldehyde 0.0240 0.4110 0.0110 0.151° 0.030° - -
4-hydroxy-3-methoxybenzaldehyde 1.123 0.5930 0.4510 0.499 0.180° -0.030° 0.426"
Benzaldehyde 1.367 0.2460 0.1130 0.344 1.035" -0.196° 1.145¢
4-Nitrobenzaldehyde 1.660 1.646 1.400 - - 0.203° 1.180¢
2,4-Dihydroxybenzaldehyde 0.990 1.005 0.8840 - - 0.515° 1.023¢
2-Chloro-6-fluorobenzaldehyde 1.656 1.830 1.455 - - - 1.227¢
2,4-Dimethoxybenzaldehyde 1.004 1.066 0.9200 - - -0.056° 0.917¢
3,4-dihydroxybenzaldehyde 1.542 1.139 0.7450 0.668° 0.600° 0.107° -
4-Chlorobenzaldehyde 0.9590 1.080 0.8860 - 0.780° 0.400° 1.810¢
2,5-dimethoxybenzaldehyde 0.6830 0.7910 0.5520 0.972°% -0.237° - -
2,5-dihydroxybenzaldehyde 1.610 1.417 1.093 0.821° 0.535" 0.277° -
5-bromo-2-hydroxybenzaldehyde 2.13 2.221 2.085 1.745% 1.544° 1.107° 2.189¢
4-(dimethylamino)benzaldehyde 0.7310 0.8960 0.6630 - 1.876° 0.231° 0.510
4-bromobenzaldehyde 1.123 1.182 1.070 - 0.778" 0.587° -
5-hydroxy-2-nitrobenzaldehyde 1.377 1.443 1.227 - - 0.329° 0.600
4-ethoxybenzaldehyde 1.009 1.102 0.8180 - 1.169° 0.073° 0.728¢
Nitroanilines
2-nitroaniline 1.13 0.68 0.04 1.12° 0.71' 0.08¢ -

3-nitroaniline 0.79 0.52 0.21 0.82¢ 0.217 0.03¢ -
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Table 2 (continue)

Algae (BOD bottle)(48hr) Daphnia Microtox  T.pyriformis F.minnow
ADO F.Y. G.R. 48hr 15min 40hr 96hr
Chemicals Log(1/ECsy) Log(1/ECsp) Log(1/ECsp) Log(1/ECsp) Log(1/ECsp) Log(l/ IGCs0) Log(1/LCx)
4-nitroaniline 0.96 0.79 0.20 0.87° 0.97" 0.049
2,4-dinitroaniline 1.64 1.73 0.83 1.28° 0.71" 0.53g 1.079
2,6-dinitroaniline 2.34 2.58 2.36 - 0.21f - -
3,5-dinitroaniline 2.37 2.61 2.26 1.12° 0.97" - 0.93¢
2-methyl-5-nitroaniline 0.77 1.10 0.71 0.83" 0.71f - 0.33"
4-methyl-2-nitroaniline 1.14 1.56 1.05 - 0.21f 0.36" 0.79"
Nitrotoluenes
2-Nitrotoluene 0.90' 1.07' 0.84' 0.93' 0.57' 0.91' 0.12'
3-Nitrotoluene 0.88' 0.98' 0.78' 1.27" 0.73' 0.74' 0.24'
4-Nitrotoluene 1.24! 2.00' 1.58' 1.50' 0.76' 0.90' 0.41'
2,3-Dinitrotoluene 2.17" 2.36' 2.13' 1.59' 2.03' - -
2,4-Dinitrotoluene 1.38! 1.86' 1.25' 0.84' 0.87' 0.45' 0.75'
2,5-Dinitrotoluene 2.20' 2.29' 1.72' 1.73' 2.15' - -
3,4-Dinitrotoluene 2.19' 1.94! 1.30' 1.77" 2.08' - 1.52'
3,5-Dinitrotoluene 1.73' 1.11' 0.51' 0.61' 0.91' - -
2,3-dimethylnitrobenzene 0.52' 1.39 0.85' 1.56' - - 0.56'
2,6-dimethylnitrobenzene 1.14 1.39 0.91' - - - 0.30'
3,4-dimethylInitrobenzene 1.09 1.59 1.25' 0.98' - - -

DO: Dissolved Oxygen; F.Y.: Final Yield; GR.: Growth Rate

The units of EC50, LC50, IC50 are mmol/L; -: no data

a: Lijun Jin et al. (1998); b: Lijun Jin et al. (1999); c: Netzeva T.l. and Schultz T.W. (2005); d: Russom C.L. et al. (1997); e: Zhao et al. (1997); f:
Yuan, X.etal. (1997); g :Bearden and Schultz (1997); h: Ecotox database from USEPA,; i: Database from OECD (Q)SAR Application Toolbox
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